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FOREWORD	

David	Sidransky,	MD,	Chairman,	FAMRI’s	Medical	Advisory	Board,	Johns	
Hopkins	School	of	Medicine	
Presented	here	is	FAMRI’s	2023	Monograph,	which	contains	synopses	of	its	funded	
projects	beginning	in	2001.	FAMRI	has	awarded	almost	600	grants,	including	five	Centers	
of	Excellence	and	twenty	Distinguished	Professors,	resulting	in	over	4300	publications.		
The	progress	is	inspiring	and	sets	the	stage	for	significant	discoveries	and	better	
prevention,	earlier	detection,	treatment,	and	cures	of	tobacco-related	diseases.			
FAMRI’s	rich	history,	which	made	this	research	possible,	is	a	story	that	always	merits	
telling	as	an	example	of	what	can	be	accomplished	with	vision	and	selfless	dedication.		
For	decades	Flight	Attendants	were	involuntarily	exposed	to	secondhand	tobacco	smoke	
(SHS)	while	at	their	workplace	in	aircraft	cabins.	As	they	became	aware	of	their	health	
hazards	caused	by	exposure	to	tobacco	smoke,	they	began	to	seek	remedies,	although	they	
realized	that	they	had	formidable	adversaries	in	the	tobacco	industry	that	had	at	that	time	
never	lost	a	lawsuit	brought	by	people	who	sought	redress	for	the	health	consequences	of	
smoking.	The	history	of	FAMRI,	along	with	videos	relating	its	accomplishments,	can	be	
found	in	this	website	at	www.famri.org	.			

Although	the	tobacco	industry	attorneys	tried	to	deny	the	harmful	health	effects	of	
smoking,	they	took	refuge	in	the	notion	that	there	was	no	scientific	evidence	for	health	
effects	of	exposure	to	tobacco	smoke.	In	1964,	the	Advisory	Committee	on	Smoking	and	
Health	presented	data	to	Surgeon-General	Luther	Terry	that	undermined	such	notion.	Big	
Tobacco	also	underestimated	a	hardy	band	of	Flight	Attendants	who	knew	better.	They	saw	
themselves	as	“canaries	in	the	coal	mines”	calling	attention	to	the	growing	scientific	
evidence	for	the	harmful	effects	of	exposure	to	SHS	which	were	clearly	established	in	1986	
in	Dr.	C.	Everett	Koop’s	Surgeon-General’s	Report,	“The	Health	Consequences	of	
Involuntary	Smoking”.	The	Flight	Attendants	persisted	in	their	creative	efforts	to	curb	the	
tobacco	industry’s	influence	through	litigation	and	legislation.	By	1988	Congress	had	
banned	smoking	on	domestic	flights	of	less	than	two	hours;	and	again	in	1990	for	flights	
under	six	hours.	Despite	these	successes,	legal	action	was	more	difficult	because	the	
resources	of	the	tobacco	industry	discouraged	attorneys	from	acting.	Fortunately,	the	
Flight	Attendants	persevered,	and	in	1991	they	found	their	way	to	attorneys	Susan	and	
Stanley	Rosenblatt	in	Miami,	Florida,	who	were	willing	to	take	the	risk	of	bringing	the	
industry	to	trial.	After	years	of	preparation,	a	Settlement	in	the	Class	Action	was	reached	in	
1997,	the	year	when	smoking	on	all	domestic	airlines	was	completely	banned.	Smoking	on	
foreign	carriers	ended	in	2000.	

The	combined	perseverance	and	creativity	of	the	Flight	Attendants	and	their	attorneys,	
along	with	their	witnesses,	made	legal	history.	Four	months	into	the	jury	trial,	and	after	
extensive	negotiations	with	Class	Counsel,	the	tobacco	industry	agreed	to	a	settlement	that	
provided	many	benefits	to	Flight	Attendants,	including	$300	million	allocated	for	the	
establishment	of	a	research	entity.	The	Rosenblatts,	with	court	approval,	formed	FAMRI,	
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and	pursuant	to	the	settlement,	they	then	selected	the	Board	of	Trustees,	consisting	of	a	
majority	of	Flight	Attendants.		

The	Medical	Advisory	Board	(MAB),	which	I	chair,	is	composed	of	distinguished	scientists	
and	physicians	who	are	devoted	to	medical	research	and	share	FAMRI's	vision	of	making	
an	impact	in	the	fight	against	diseases	caused	by	unwilling	exposure	to	tobacco	smoke.	
These	members	include	W.	Jarrard	Goodwin,	MD,	University	of	Miami	Miller	School	of	
Medicine;	David	W.	Kennedy,	MD,	Perelman	School	of	Medicine,	University	of	Pennsylvania;	
Mark	W.	Geraci,	MD,	University	of	Pittsburgh	School	of	Medicine;	and	Rama	Mallampalli,	
MD,	University	of	Ohio	School	of	Medicine.	
Under	the	leadership	of	our	first	Chairman,	Julius	B.	Richmond,	MD,	(1921-2008),	former	
US	Surgeon	General	under	President	Jimmy	Carter	and	former	Professor	Emeritus	at	
Harvard	Medical	School,	the	MAB	took	on	an	important	role	in	helping	to	shape	the	
structure	of	FAMRI’s	mission	and	the	goals	of	its	peer-reviewed	research	grant	program.	
Dr.	Richmond	was	a	consummate	spokesperson	and	ambassador	of	FAMRI’s	research	
endeavors.	The	program	continues	to	emphasize	basic	and	applied	research	into	the	
diseases	caused	by	SHS	exposure	and	has	successfully	funded	a	large	cadre	of	young	
scientists,	as	well	as	innovative	approaches,	screening	programs	for	early	detection,	and	
other	notable	endeavors.	Indeed,	it	is	clear	to	me	that	lives	have	been	saved	through	the	
screening	programs	at	two	of	the	Centers.	
Through	the	work	of	the	scientists	and	physicians	it	funds,	FAMRI	is	making	important	
contributions	to	improving	public	health	in	general	and	particularly	that	of	non-smoking	
Flight	Attendants	who	have	developed,	or	are	at	risk	of	developing,	the	diseases	of	
smokers.	FAMRI	funding	has	also	started	many	new	careers	in	the	study	of	involuntary	
smoke	exposure,	and	these	investigators	will	perpetuate	FAMRI	as	they	continue	to	explore	
and	contribute	to	the	scientific	and	medical	literature	in	this	field	for	decades	to	come.	The	
research	has	increased	our	understanding	in	many	areas,	such	as	the	therapeutic	potential	
of	stem	cells	and	the	effects	of	genetic	predisposition	and	defects	in	DNA	repair	on	disease.	
The	research	has	also	led	to	the	development	of	methods	for	detecting	and	targeting	
cancers	early.	These	are	just	a	few	of	many	other	basic	scientific	and	translational	findings	
that	have	emerged	through	FAMRI	support.	Such	research	provides	new	avenues	for	
detecting	and	treating	the	maladies	caused	by	tobacco	exposure.		

We	remain	very	much	indebted	to	the	Flight	Attendants	for	their	courage	in	bringing	their	
suit	and	to	the	remarkable	legal	skills	and	commitment	of	their	attorneys	to	improving	the	
public’s	health.	The	Flight	Attendants	and	the	attorneys	who	constitute	the	Board	have	
carried	on	the	tradition	of	the	intrepid	group	that	pursued	legal	action	by	supporting	this	
invaluable	program	by	approving	grants	surpassing	$300	million.	

FAMRI	has	lost	several	crucial	people	over	the	years	since	it	was	established.	We	lost	Julius	
Richmond	in	2008,	and	Flight	Attendant	Board	members	Bland	Lane	and	Kathleen	Cheney	
in	2007	and	2014,	respectively.	Both	Flight	Attendants	died	due	to	conditions	caused	by	
SHS	exposure.	In	2021,	FAMRI	lost	Susan	Rosenblatt	after	three	years	of	battling	a	rare	
blood	disorder.	Susan	was	the	ultimate	force	that	formed	FAMRI	and	crafted	our	united	
vision	to	bring	it	to	fruition.	
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INTRODUCTION	

Elizabeth	A.	Kress,	Executive	Director	of	FAMRI	
Flight	Attendant	Medical	Research	Institute,	Inc.	(FAMRI)	has	funded	scientific	work	
showing	the	health	risks	of	secondhand	tobacco	smoke	(SHS)	exposure	for	more	than	20	
years.	The	large	body	of	work	chronicled	here	emerged	from	this	funding,	which	has	been	
instrumental	in	the	elimination	of	tobacco	smoking	from	many	public	places,	resulting	in	
improved	public	health	and	environmental	conditions,	both	nationally	and	on	the	world	
stage.	FAMRI	was	formed	from	a	settlement	of	a	class	action	lawsuit,	known	as	the	Broin	
Trial,	brought	in	1991	on	behalf	of	non-smoking	Flight	Attendants	who	suffered	health	
effects	from	their	exposure	to	tobacco	smoke	in	their	workplace-airline	cabins,	which	were	
essentially	"flying	ashtrays”.		Among	other	concessions,	the	Settlement	banned	smoking	
immediately	on	all	domestic	flights	and	on	all	international	flights	two	years	thereafter.		
At	a	similar	time	in	history,	46	U.S.	states	and	5	territory	attorneys	general	brought	a	
lawsuit	against	the	tobacco	industry	that	transformed	tobacco	control.	The	money	awarded	
by	the	Master	Settlement	Agreement	(MSA)	served	as	compensation	for	taxpayer	money	
that	had	been	spent	in	connection	with	tobacco-related	diseases	and	the	loss	to	local	
economies.	The	MSA	has	been	erroneously	perceived	as	involving	smoking	on	airlines,	but	
the	fact	is	that	the	flying	public	enjoys	smoke-free	environments	due	to	the	settlement	of	
the	Broin	litigation,	which	also	provided	for	the	establishment	of	FAMRI,	a	research	
foundation	to	study	the	diseases	caused	by	exposure	to	tobacco	smoke,	the	work	of	which	
is	reported	herein.			Read	more	about	the	Broin	Trial	under	the	menu	tab	“RESOURCES	–	
Broin	Trial	History	and	Testimony	Excerpts”	on	FAMRI’s	website	www.famri.org.		

Despite	the	vast	body	of	knowledge	published	from	the	research	demonstrating	that	
exposure	to	SHS	is	detrimental	to	overall	health,	inclusion	of	patients’	biographical	data	on	
tobacco	smoke	exposure	history	is	scant	in	the	electronic	health	record	(EHR).	The	
inclusion	of	this	information	would	facilitate	earlier	diagnoses	and	treatments,	ultimately	
leading	to	reduced	health	care	costs	and	improved	general	health	of	the	population.	Some	
progress	along	these	lines	has	occurred,	but	so	much	more	could	be	achieved.		
Questions	regarding	patients’	exposure	to	secondhand	tobacco	smoke	on	EHR	intake	forms	
are	crucial.	These	questions	should	include	biographical	information	on	the	length	and	
depth	of	such	exposure.	People	continue	to	need	to	know	the	dangers,	not	only	of	smoking	
cigarettes,	but	also	to	the	dangers	inherent	in	exposing	innocent	bystanders.	Further,	the	
public	needs	to	be	made	aware	of	these	dangers	so	that	patients	can	inform	their	health	
care	providers	of	their	life-long	exposure	as	another	way	to	enhance	the	chance	of	earlier	
and	better	diagnoses	and	treatments.	

FAMRI	continues	to	honor	Susan	Rosenblatt’s	vision	for	funding	novel	scientific	research	to	
find	early	diagnoses	and	cures	for	diseases	caused	from	exposure	to	tobacco	smoke.	Susan,	
who	co-founded	FAMRI	with	her	husband	and	law	partner,	Stanley	Rosenblatt,	was	a	
FAMRI	Trustee	who	succumbed	to	a	rare	blood	cancer	in	2021.	
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FAMRI	IMPACT	ON	NON-SMOKING	ACHIEVEMENTS:	AN	UPDATE	

Elizabeth	A.	Kress,	Executive	Director	of	FAMRI	
What	has	been	FAMRI’s	impact	on	society	worldwide	regarding	the	science	of	secondhand	
tobacco	smoke	exposure?	After	formation	in	2000,	FAMRI’s	program	began	funding	
scientific	studies	in	2001,	which	expanded	changes	on	how	tobacco	smoke	exposure,	
especially	on	the	non-smoker,	is	viewed,	even	by	smokers.	Internal	Revenue	Code	
Restrictions	about	advocacy	by	private	foundations	and	conditions	of	the	Broin	Case	
Settlement	Agreement	restricts	FAMRI	from	funding	advocacy;	however,	FAMRI	has	
contributed	immensely	to	the	understanding	of	the	perils	of	secondhand	smoke	exposure	
via	the	formation	of	its	research	program.	

The	formation	of	this	$300,000,000	research	entity,	FAMRI,	was	a	key	part	of	the	
Settlement,	which	began	funding	in	2001.	By	2003,	scientific	evidence	began	to	emerge	that	
has	had	a	significant	impact	on	the	elimination	of	cigarette	smoke	in	public	places.	This	
evidence,	which	continues	to	be	a	catalyst	for	change,	provides	the	public	health	sector	and	
advocacy	groups	with	the	proof	needed	to	effect	changes	in	laws	regarding	smoking	in	
public	places.	Prior	to	FAMRI	funding,	the	scientific	literature	was	devoid	of	studies	into	the	
effects	of	tobacco	smoke	on	the	non-smoker;	now	it	contains	more	than	4,000	FAMRI-	
supported	peer	reviewed	articles	in	prestigious	journals.		

Examples	of	FAMRI’s	Impact	

Smoking	in	cars	
The	Julius	B.	Richmond	Center	FAMRI	Center	for	Children	at	the	American	Academy	of	
Pediatrics	presented	data	from	one	of	its	initiatives	about	the	harm	children	suffer	from	
exposure	to	tobacco	smoke	while	in	cars.	Like	the	Flight	Attendants	in	smoke	filled	
airplanes,	children	are	individuals	with	no	choice	and	no	voice	on	the	assault	to	their	health	
from	exposure	to	tobacco	smoke.	The	report	showed	that	legislation	in	some	states	had	
been	passed	permitting	Departments	of	Children	and	Families	to	eliminate	smoking	in	cars,	
housing,	day	care	centers,	etc.,	to	protect	foster	children	from	being	exposed.	A	scientist	in	
attendance	queried	as	to	why	the	law	didn’t	protect	all	children	rather	than	just	those	in	
foster	care.	The	reason	is	that	States	are	in	loco	parentis	of	foster	children	with	a	mandate	
to	keep	them	safe	from	harm.	Using	the	Julius	Richmond	Center	data,	the	scientist	then	
advocated	that	his	state	enact	a	law	to	protect	all	children	from	such	harm;	this	law	was	
passed.		

Housing	and	Age	for	buying	Tobacco	Products.	
FAMRI’s	scientists	provided	the	necessary	data	to	bring	about	a	ban	on	smoking	in	public	
housing	and	for	laws	to	increase	the	age	to	purchase	tobacco	products	from	18	to	21.			

Centers	of	Excellence	Life	Saving	Scans	
Two	FAMRI	Centers	of	Excellence	had	screening	programs	for	Flight	Attendants	for	early	
detection	of	lung	and	heart	diseases.	Accounts	from	two	individuals	were	presented	at	a	
FAMRI	Annual	Symposium.	They	had	been	screened	at	the	FAMRI	IELCAP	Center	and	
reported	how	the	early	detection	of	lung	cancer	and	heart	disease	had	saved	their	lives.	
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Another	individual	who	participated	in	the	screening	program	at	University	of	California	
San	Francisco	had	a	similar	experience.	His	screening	revealed	an	early	diagnosis	of	heart	
disease.		
Internationally	

Very	soon	after	information	from	FAMRI-supported	studies	became	available	through	the	
published	literature	(2004),	Ireland	went	totally	smoke	free	in	all	public	places,	including	
pubs	and	the	exterior	of	the	buildings.	Many	other	countries	internationally	have	followed	
the	example	of	Ireland.	

These	are	but	a	few	examples	of	how	scientific	discoveries	by	FAMRI	researchers	have	
made	differences	in	the	world	and	saved	lives.	
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SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	2002-2022	

 
FAMRI	CENTERS	OF	EXCELLENCE	
FAMRI	has	provided	funding	for	five	Centers	of	Excellence	since	funding	began	in	2002.	
The	FAMRI	Center	of	Excellence	at	the	Weizmann	Institute	of	Science	and	the	Drug	
Discovery	Core	at	the	FAMRI	Center	of	Excellence	at	the	Sidney	Kimmel	Comprehensive	
Cancer	Center	remain	active.		

FAMRI	CENTER	OF	EXCELLENCE	AT	THE	WEIZMANN	INSTITUTE	OF	
SCIENCE:	CARE		
Directors:	Zvi	Livneh,	PhD	and	Varda	Rotter,	PhD	(2004-2022);	Zvi	Livneh,	PhD	
(2004-present)	
The	FAMRI	Center	for	Advanced	Research	on	Lung	Cancer	(CARE)	was	established	in	2004	
and	is	based	at	the	Weizmann	Institute	of	Science	and	the	Sheba	Medical	Center	in	Israel.	
The	long-term	goals	of	the	Center	have	been	to	elucidate	the	molecular	genetic	bases	for	
lung	cancer	development	and	provide	clues	towards	better	diagnosis,	prognosis,	and	
therapy.		

Much	attention	is	naturally	directed	these	days	to	the	COVID-19	pandemic,	yet	tobacco-
smoke	related	diseases	are	still	a	central	health	issue,	and	a	major	cause	of	mortality	that	
needs	to	be	addressed.	Since	smoking	is	considered	a	risk	factor	for	SARS-CoV-2	infection,	
samples	and	clinical	data	were	collected	from	COVID-19	patients	in	Sheba	Medical	Center	
and	will	be	used	to	study	the	relationships	among	smoking,	infection,	and	disease	severity.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Adar	S,	Izhar	L,	Hendel	A,	Geacintov	N,	Livneh	Z.	Repair	of	gaps	opposite	lesions	by	
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PRESENTATIONS	AND	ABSTRACTS		

Cohen-Saban	N,	Dahan	R.		Effect	of	FcγR	pathways	in	the	therapeutic	antitumor	activity	of	
human	anti-PD-L1	antibodies.	Presented	at	Next	Gen	Immunology.	Rehovot,	Ha	Merkaz,	
Israel,	Feb	2-5,	2020.		

Cohen-Saban	N,	Dahan	R.		Elucidating	the	role	of	human	anti-PD-L1	antibodies	Fc-
dependent	signaling	in	tumor	therapy.		Presented	at	the	joint	meeting	of	Israeli	



Current	FAMRI	Centers	of	Excellence	

54	
	

Immunological	Society	(IIS)	and	Israeli	Society	for	Cancer	Research	(ISCR).	Tel	Aviv,	Israel,	
Sep	23-25,	2019.		

Cohen	Y.	Biobanking	as	a	basis	for	personalized	medicine	program	at	Sheba	Medical	Center.	
Presented	at	the	European,	Middle	Eastern,	&	Africa	Society	for	Biopreservation	&	
Biobanking	(ESBB)	conference,	Leipzig,	Germany,	Oct	21-24,	2014.		

Cohen	Y.	Biobanking	on	shoestring	budget.	Presented	at	the	European,	Middle	Eastern,	&	
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2013.		

Weinberger	L,	Manor	YS,	Hanna	JH.	Stem	cell	states	-	naïve	to	primed	pluripotency	[poster].	
Nat	Rev	Mol	Cell	Biol	2015;16(7).		

Yarom	N,	Amariglio	N,	Taicher	S,	Rechavi	G,	Trakhtenbrot	L,	Hirshberg	A.	Chromosomal	
numerical	aberrations	in	oral	lichen	planus.	Presented	at	the	International	Congress	on	
Oral	Cancer.	Amsterdam,	The	Netherlands,	May	17-20,	2007.		

BOOK	CHAPTERS,	ETC.	
Livneh	Z.	Insight	into	the	molecular	mechanism	of	translesion	DNA	synthesis	in	human	
cells	using	probes	with	chemically	defined	DNA	lesions.	In:	Geacintov	NE,	Broyde	S,	eds.	
The	Chemical	Biology	of	DNA	Damage.	Weinheim,	Germany:	Wiley-VCH,	2009.	
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FAMRI	has	funded	a	number	of	other	Centers	in	the	past	as	noted	below.		

FAMRI	CENTER	OF	EXCELLENCE	AT	THE	SIDNEY	KIMMEL	
COMPREHENSIVE	CANCER	CENTER,	JOHNS	HOPKINS	MEDICAL	
INSTITUTIONS		
Directors:	Charles	Rudin,	MD	(2005-2013);	Philip	Cole,	MD	and	Julie	Brahmer,	MD	
(2013-2018);	Jun		Liu,	MD,	PhD	(2018-present)		

The	Johns	Hopkins	FAMRI	Center	of	Excellence	(HFCOE)	was	founded	in	2005	and	was	
dedicated	to	biomedical	discovery	and	translation	related	to	cigarette	smoke-related	
disease.	The	HFCOE	supported	research	in	four	core	facilities	and	a	variety	of	
developmental	projects.	The	core	facilities	conducted	research	in	drug	discovery,	in	vivo	
animal	model	analysis,	clinical	studies,	and	population-based	exposures	and	outcomes.	
Some	developmental	projects	included	studies	on	telomeres	and	fibrosis,	head	and	neck	
cancer	therapies,	epigenetics	in	lung	cancer,	and	chemoprotection	against	asthma.	Some	of	
the	achievements	of	the	HFCOE	researchers	include	the	investigation	of	the	antifungal	drug	
itraconazole	in	patients	with	lung	cancer	and	development	of	a	protein	small	molecule	
conjugate	for	the	potential	treatment	of	immune/inflammatory	lung	diseases.	They	also	
discovered	a	new	angiogenesis	factor	and	identified	some	novel	molecular	mechanisms	in	
pulmonary	fibrosis.		

The	FAMRI	Drug	Discovery	Core	(DDC)	was	part	of	the	original	Center	and	continues	today.	
The	DDC	provides	support	for	the	Johns	Hopkins	Drug	Library	(JHDL)	Screening	Center,	led	
by	Dr.	Jun	Liu,	and	the	Johns	Hopkins	Synthetic	Core	Facility,	led	by	Dr.	David	Meyers.	Each	
of	these	components	provides	critical	technology	and	resources	for	the	FAMRI-related	
goals	in	immunology,	inflammation,	and	stem	cell	translational	research.		
FAMRI	SUPPORTED	RESEARCH		
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Armanios	M,	Blackburn	EH.	The	telomere	syndromes.	Nat	Rev	Genet.	2012;13(10):693-704.	
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deoxyxylulose	phosphate	reductoisomerase	gene	(dxr).	Antimicrob	Agents	Chemother.	
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The	FAMRI-Bland	Lane	Center	of	Excellence	on	Secondhand	Smoke	was	established	in	
2002	and	ended	in	2018.	The	Center	included	a	research	project	of	lung	health	effects	of	
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function	in	Flight	Attendants.	A	FAMRI-funded	study	emerged	from	the	Center	entitled	
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Arjomandi,	MD,	PhD,	acts	as	Co-PI.	
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Singer	JP,	Katz	PP,	Iribarren	C,	Omachi	TA,	Sanchez	G,	Yelin	EH,	Cisternas	MG,	Blanc	PD.	
Both	pulmonary	and	extra-pulmonary	factors	predict	the	development	of	disability	in	
chronic	obstructive	pulmonary	disease.	Respiration.	2013;85(5):375-383.	

Sleiman	M,	Gundel	LA,	Pankow	JF,	Jacob	P,	3rd,	Singer	BC,	Destaillats	H.	Formation	of	
carcinogens	indoors	by	surface-mediated	reactions	of	nicotine	with	nitrous	acid,	leading	to	
potential	thirdhand	smoke	hazards.	Proc	Natl	Acad	Sci	U	S	A.	2010;107(15):6576-6581.	

St	Helen	G,	Goniewicz	ML,	Dempsey	D,	Wilson	M,	Jacob	P,	3rd,	Benowitz	NL.	Exposure	and	
kinetics	of	polycyclic	aromatic	hydrocarbons	(PAHs)	in	cigarette	smokers.	Chem	Res	
Toxicol.	2012;25(4):952-964.	

St	Helen	G,	Jacob	P,	3rd,	Peng	M,	Dempsey	DA,	Hammond	SK,	Benowitz	NL.	Intake	of	toxic	
and	carcinogenic	volatile	organic	compounds	from	secondhand	smoke	in	motor	vehicles.	
Cancer	Epidemiol	Biomarkers	Prev.	2014;23(12):2774-2782.	

Stepanov	I,	Hecht	SS,	Lindgren	B,	Jacob	P,	3rd,	Wilson	M,	Benowitz	NL.	Relationship	of	
human	toenail	nicotine,	cotinine,	and	4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol	to	
levels	of	these	biomarkers	in	plasma	and	urine.	Cancer	Epidemiol	Biomarkers	Prev.	
2007;16(7):1382-1386.	

Tcheurekdjian	H,	Thyne	SM,	Williams	LK,	Via	M,	Rodriguez-Santana	JR,	Rodriguez-Cintron	
W,	Avila	PC,	Burchard	EG.	Augmentation	of	bronchodilator	responsiveness	by	leukotriene	
modifiers	in	Puerto	Rican	and	Mexican	children.	Ann	Allergy	Asthma	Immunol.	
2009;102(6):510-517.	
Tcheurekdjian	H,	Via	M,	De	Giacomo	A,	Corvol	H,	Eng	C,	Thyne	S,	Chapela	R,	Rodriguez-
Cintron	W,	Rodriguez-Santana	JR,	Avila	PC,	Burchard	EG,	Genetics	of	Asthma	in	Latino	
Americans	S.	ALOX5AP	and	LTA4H	polymorphisms	modify	augmentation	of	bronchodilator	
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responsiveness	by	leukotriene	modifiers	in	Latinos.	J	Allergy	Clin	Immunol.	
2010;126(4):853-858.	

Torgerson	DG,	Gignoux	CR,	Galanter	JM,	Drake	KA,	Roth	LA,	Eng	C,	Huntsman	S,	Torres	R,	
Avila	PC,	Chapela	R,	Ford	JG,	Rodriguez-Santana	JR,	Rodriguez-Cintron	W,	Hernandez	RD,	
Burchard	EG.	Case-control	admixture	mapping	in	Latino	populations	enriches	for	known	
asthma-associated	genes.	J	Allergy	Clin	Immunol.	2012;130(1):76-82	e12.	
Wallace	L,	Ott	W.	Personal	exposure	to	ultrafine	particles.	J	Expo	Sci	Environ	Epidemiol.	
2011;21(1):20-30.	

Wei	J,	Shufelt	C,	Oestreicher	Stock	E,	Mills	C,	Dhawan	S,	Jacob	R,	Torbati	T,	Cook-Wiens	G,	
Benowitz	N,	Jacob	P,	Ganz	P,	Bairey	Merz	CN,	Redberg	R.	Vascular	Aging	Is	Accelerated	in	
Flight	Attendants	With	Occupational	Secondhand	Smoke	Exposure.	J	Occup	Environ	Med.	
2019;61(3):197-202.	

Williams	LK,	Oliver	J,	Peterson	EL,	Bobbitt	KR,	McCabe	MJ,	Jr.,	Smolarek	D,	Havstad	SL,	
Wegienka	G,	Burchard	EG,	Ownby	DR,	Johnson	CC.	Gene-environment	interactions	between	
CD14	C-260T	and	endotoxin	exposure	on	Foxp3+	and	Foxp3-	CD4+	lymphocyte	numbers	
and	total	serum	IgE	levels	in	early	childhood.	Ann	Allergy	Asthma	Immunol.	
2008;100(2):128-136.	
Yang	JJ,	Burchard	EG,	Choudhry	S,	Johnson	CC,	Ownby	DR,	Favro	D,	Chen	J,	Akana	M,	Ha	C,	
Kwok	PY,	Krajenta	R,	Havstad	SL,	Joseph	CL,	Seibold	MA,	Shriver	MD,	Williams	LK.	
Differences	in	allergic	sensitization	by	self-reported	race	and	genetic	ancestry.	J	Allergy	Clin	
Immunol.	2008;122(4):820-827	e829.	

PRESENTATIONS	AND	ABSTRACTS		
Balmes	J,	Benowitz	N,	Jacob	P,	Havel	C,	Quinlan	P,	Iribarren	C,	Cisternas	M,	Katz	PP,	Blanc	
PD.	Hair	nicotine,	dust	nicotelline,	and	lung	function	in	adults	with	airway	disease.	
Presented	at	the	European	Respiratory	Society,	Barcelona,	Spain,	Sep	7-11,	2013.		

Chen	H,	Eisner	MD,	Teehankee	CM,	Blanc	PD,	DeMarco	T.	Environmental	tobacco	smoke	
and	health	status	in	patients	with	pulmonary	arterial	hypertension	[abstract].	Chest	
2005;128(4):364S.		

Jacob	P	3rd,	New	biomarkers	of	tobacco	exposure:	a	public	workshop.	Session	4:	
Biomarkers	of	exposure	in	smokeless	tobacco	and	electronic	nicotine	delivery	systems	
(ENDS).	Presented	at	the	Food	and	Drug	Administration,	Center	for	Tobacco	Products.	
Silver	Spring,	MD,	Aug	4,	2015.	
Jacob	P	3rd.	Nicotelline,	an	environmental	tracer	and	biomarker	for	tobacco	smoke	derived	
particulate	matter.	Presented	at	the	annual	meeting	of	the	International	Society	of	
Exposure	Science	(ISES),	Las	Vegas,	NV,	Oct	18-22,	2015.	
Nardone	N,	Jain	S,	Dempsey	D,	Jacob	P,	Benowitz	NL.	Secondhand	smoke	exposure	among	a	
vulnerable	population	of	adolescents.	Presented	at	the	23rd	Annual	Society	for	Research	on	
Nicotine	&	Tobacco	Conference.	Florence,	Italy,	Mar	8-11,	2017.		
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RESEARCH	BY	TOPIC	AREA	

SINUSITIS		

Completed	Research	
TRANSLATION	AND	DEVELOPMENT	OF	A	GLYCOSAMINOGLYCAN-BASED	THERAPY	
FOR	SINUSITIS	

Jeremiah	Alt,	MD,	PhD;	University	of	Utah;	CIA	2017	
Chronic	rhinosinusitis	(CRS)	is	a	prevalent	disease	with	well-known	symptoms	of	nasal	
congestion	and	infectious	discharge.	CRS	also	has	an	impact	on	a	patient’s	quality	of	life;	it	
can	lead	to	increased	depression,	sleep	dysfunction,	and	poor	cognition.	This	substantial	
reduction	in	quality	of	life	is	associated	with	enormous	health	care	costs.	CRS	is	a	chronic	
inflammatory	condition	caused	by	inflammatory	immune	cells	infiltrating	the	sinonasal	
mucosa,	which	results	in	impaired	sinus	drainage	and	infection.	Glycosaminoglycans	
(GAGs)	are	compounds	that	have	anti-inflammatory	properties.	Preliminary	studies	show	
that	a	semi-synthetic	GAG	(SAGE)	efficiently	penetrates	the	sinuses,	and	effectively	
prevents	sinus	inflammation	by	blocking	neutrophils	and	mast	cell	activation	and	
infiltration	in	the	sinonasal	mucosa.	The	hypothesis	is	that	SAGE	can	prevent	the	
development	and	progression	of	CRS	by	inhibiting	these	processes,	thereby	reducing	
inflammation	and	associated	infections.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Alt	JA,	Lee	WY,	Davis	BM,	Savage	JR,	Kennedy	TP,	Prestwich	GD,	Pulsipher	A.	A	synthetic	
glycosaminoglycan	reduces	sinonasal	inflammation	in	a	murine	model	of	chronic	
rhinosinusitis.	PLoS	One.	2018;13(9):e0204709.	

Blight	BJ,	Gill	AS,	Sumsion	JS,	Pollard	CE,	Ashby	S,	Oakley	GM,	Alt	JA,	Pulsipher	A.	Cell	
Adhesion	Molecules	are	Upregulated	and	May	Drive	Inflammation	in	Chronic	
Rhinosinusitis	with	Nasal	Polyposis.	J	Asthma	Allergy.	2021;14:585-593.	

Gill	AS,	Pulsipher	A,	Sumsion	JS,	Oakley	GM,	Leclair	LW,	Howe	H,	Orlandi	RR,	Alt	JA.	
Transcriptional	Changes	in	Chronic	Rhinosinusitis	with	Asthma	Favor	a	Type	2	Molecular	
Endotype	Independent	of	Polyp	Status.	J	Asthma	Allergy.	2021;14:405-413.	

Khurana	N,	Pulsipher	A,	Jedrzkiewicz	J,	Ashby	S,	Pollard	CE,	Ghandehari	H,	Alt	JA.	
Inflammation-driven	vascular	dysregulation	in	chronic	rhinosinusitis.	Int	Forum	Allergy	
Rhinol.	2020.	
Orb	Q,	Pulsipher	A,	Smith	KA,	Ashby	S,	Alt	JA.	Correlation	between	systemic	inflammatory	
response	and	quality	of	life	in	patients	with	chronic	rhinosinusitis.	Int	Forum	Allergy	Rhinol.	
2019.	
Pulsipher	A,	Davis	BM,	Smith	KA,	Ashby	S,	Qin	X,	Firpo	M,	Orlandi	RR,	Alt	JA.	Calgranulin	C	
(S100A12)	Is	Differentially	Expressed	in	Subtypes	of	Chronic	Rhinosinusitis.	Am	J	Rhinol	
Allergy.	2018;32(5):380-387.	
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Smith	KA,	Pulsipher	A,	Gabrielsen	DA,	Alt	JA.	Biologics	in	Chronic	Rhinosinusitis:	An	Update	
and	Thoughts	for	Future	Directions.	Am	J	Rhinol	Allergy.	2018;32(5):412-423.	

Sumsion	JS,	Pulsipher	A,	Alt	JA.	Differential	expression	and	role	of	S100	proteins	in	chronic	
rhinosinusitis.	Curr	Opin	Allergy	Clin	Immunol.	2020;20(1):14-22.	

PRESENTATIONS	AND	ABSTRACTS	

Blight	B,	Ashby	S,	Pollard	CE,	Oakley	G,	Alt	J,	Pusipher	A.		Cell	adhesion	molecule	expression	
in	chronic	rhinosinusitis.		Presented	at	the	ARS	66th	Annual	Meeting,	Virtual	Conference.	
Sep	10-12,	2020	

Pulsipher	A,	Alt	JA.	A	novel,	glycosaminoglycan-based	therapeutic	for	chronic	
rhinosinusitis.	Presented	at	the	Respiratory	Innovation	Summit.	San	Diego,	CA,	May	19,	
2018.	
EXCHANGE	PROTEINS	DIRECTLY	ACTIVATED	BY	CAMP,	A	NOVEL	PROTEIN	
CONTRIBUTING	TO	VIRUS-INDUCED	SINUSITIS	

Xiaoyong	Bao,	PhD;	University	of	Texas	Medical	Branch	at	Galveston;	CIA	2017	
Around	90%	of	the	episodes	of	acute	sinusitis	result	from	viral	infection.	Current	
treatments	are	inadequate	and	lead	in	some	cases	to	chronic	sinusitis	or	more	
serious/complicated	diseases.	There	is	a	significant	contribution	of	viral	infection	to	
sinusitis,	thus	there	is	a	need	to	develop	therapeutic	strategies	against	viral	infection	and	
associated	sinus	inflammation.	Preliminary	studies	have	revealed	that	a	protein	called	
EPAC	has	a	role	in	regulating	the	replication	of	sinusitis-inducing	viruses	and	inflammation.	
EPAC	is	an	exchange	factor	directly	activated	by	cAMP.	An	EPAC-specific	inhibitor,	ESI-09,	
was	used	to	treat	airway	epithelial	cells	from	the	lower	respiratory	tract,	pre-	or	post-
infection,	followed	by	the	investigation	of	its	effects	on	RSV	replication.	It	was	found	that,	in	
ESI-09	pre-treated	cells,	the	production	of	infectious	progeny	virus	was	significantly	
decreased.	A549	cells	treated	with	ESI-09	after	2	h	of	RSV	infection	showed	a	remarkable	
reduction	of	RSV	titer.	Results	from	this	project	will	elucidate	molecular	pathways	by	
which	respiratory	viruses	induce	sinusitis	and	other	acute	and	chronic	lung	diseases	
exacerbated	by	upper	respiratory	tract	viral	infection.				

FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS	
Choi	EJ,	Ren	Y,	Chen	Y,	Liu	S,	Wu	W,	Ren	J,	Wang	P,	Garofalo	RP,	Zhou	J,	Bao	X.	Exchange	
Proteins	Directly	Activated	by	cAMP	and	Their	Roles	in	Respiratory	Syncytial	Virus	
Infection.	J	Virol.	2018;92(22).	

Choi	EJ,	Wu	W,	Cong	X,	Zhang	K,	Luo	J,	Ye	S,	Wang	P,	Suresh	A,	Ullah	UM,	Zhou	J,	Bao	X.	
Broad	Impact	of	Exchange	Protein	Directly	Activated	by	cAMP	2	(EPAC2)	on	Respiratory	
Viral	Infections.	Viruses.	2021;13(6).	

Liu	S,	Chen	Y,	Ren	Y,	Zhou	J,	Ren	J,	Lee	I,	Bao	X.	A	tRNA-derived	RNA	Fragment	Plays	an	
Important	Role	in	the	Mechanism	of	Arsenite	-induced	Cellular	Responses.	Sci	Rep.	
2018;8(1):16838.	
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Ren	J,	Wu	W,	Zhang	K,	Choi	EJ,	Wang	P,	Ivanciuc	T,	Peniche	A,	Qian	Y,	Garofalo	RP,	Zhou	J,	
Bao	X.	Exchange	Protein	Directly	Activated	by	cAMP	2	Enhances	Respiratory	Syncytial	
Virus-Induced	Pulmonary	Disease	in	Mice.	Front	Immunol.	2021;12:757758.	
PRESENTATIONS	AND	ABSTRACTS		

Choi	EJ,	Ren	JP,	Wu	WZ,	Garofalo	PG,	Bao	X.	The	role	of	exchange	proteins	directly	activated	
by	cAMP	in	respiratory	syncytial	virus-induced	pulmonary	pathogenesis.	Presented	at	the	
103rd	Annual	AAI	meeting.	San	Diego,	CA,	May	9-13,	2019.	

Wu	W,	Choi	EJ,	Ren	Y,	Chen	Y,	Liu	S,	Ren	J,	Garofalo	RP,	Zhou	J,	Bao	X.	Exchange	proteins	
directly	activated	by	cAMP	and	the	role	of	these	proteins	in	respiratory	syncytial	virus	
infection	[abstract].		AAI	Meeting,	Austin,	TX,	May	4-8,	2018,	J	Immunol	2018;200	(1):	
Supplement).	
THE	IMPACT	OF	CXCL11	ON	SINUSITIS	IN	ACTIVE	AND	PASSIVE	SMOKERS	

Robert	Foronjy,	MD;	SUNY	Downstate	Medical	Center;	CIA	2017		

Cigarette	smoke	enhances	the	binding	of	c-Src	to	HuR	and	of	HuR	to	CXCL11	mRNA	in	
airway	epithelial	cells.	Silencing	c-Src	or	HuR	increases	CXCL11	expression	in	these	cells.	
The	hypothesis	of	this	study	is	that	cigarette	smoke	downregulates	CXCL11	and	Treg	
responses	in	the	upper	airway	epithelium	by	triggering	c-Src	to	induce	HuR-mediated	
degradation	of	CXCL11	mRNA.	This	is	supported	by	the	fact	that	the	specific	Src	inhibitor	
AZD0530	significantly	enhances	CXCL11	protein	expression	in	the	airways	of	smoke-
exposed	mice	in	vivo,	and	intranasal	CXCL11	protein	administration	augmented	lung	Treg	
responses	in	smoke-exposed	mice.	This	suggests	that	increasing	CXCL11	or	inhibiting	c-Src	
could	enhance	Treg	responses	to	counter	damaging	inflammation	in	CRS.	The	investigators	
will	use	adeno-associated	viral	vectors	to	manipulate	CXCL11	expression	in	the	upper	
airways	to	determine	the	impact	on	Treg	responses	and	tissue	injury	in	a	smoke/sinusitis	
model	in	mice,	and	will	address	how	the	loss	of	c-Src	or	HuR	expression	in	the	upper	
airway	epithelium	alters	CRS	symptoms	and	pathology.	Primary	nasal	epithelial	cells	will	
be	isolated	from	non-smokers,	smokers,	and	passive	smokers	to	determine	how	c-Src	and	
HuR	modulate	CXCL11	expression	in	the	nasal	epithelium	of	tobacco	smoke-exposed	
humans.	Insights	into	a	pathway	that	regulates	the	severity	of	smoke-related	sinusitis	could	
lead	to	treatments	that	decrease	injurious	inflammatory	responses	in	CRS.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS	
Boruk	M,	Dabo	AJ,	Nath	S,	Zahid	K,	Ploszaj	M,	Wu	D,	Rosenfeld	R,	Foronjy	RF,	Geraghty	P.	
Elevated	levels	of	calpain	14	in	nasal	tissue	in	chronic	rhinosinusitis.	ERJ	Open	Res.	
2020;6(3).	
Boruk	M,	Railwah	C,	Lora	A,	Nath	S,	Wu	D,	Chow	L,	Borhanjoo	P,	Dabo	AJ,	Chowdhury	S,	
Kaiser	R,	Foronjy	RF,	Rosenfeld	R,	Geraghty	P.	Elevated	S100A9	expression	in	chronic	
rhinosinusitis	coincides	with	elevated	MMP	production	and	proliferation	in	vitro.	Sci	Rep.	
2020;10(1):16350.	

Dabo	AJ,	Ezegbunam	W,	Wyman	AE,	Moon	J,	Railwah	C,	Lora	A,	Majka	SM,	Geraghty	P,	
Foronjy	RF.	Targeting	c-Src	Reverses	Accelerated	GPX-1	mRNA	Decay	in	Chronic	
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Obstructive	Pulmonary	Disease	Airway	Epithelial	Cells.	Am	J	Respir	Cell	Mol	Biol.	
2020;62(5):598-607.	

Foronjy	R.	Commentary	on:	The	potency	of	lncRNA	MALAT1/miR-155	in	altering	asthmatic	
Th1/Th2	balance	by	modulation	of	CTLA4.	Biosci	Rep.	2020;40(5).	

Garcia-Arcos	I,	Park	SS,	Mai	M,	Alvarez-Buve	R,	Chow	L,	Cai	H,	Baumlin-Schmid	N,	Agudelo	
CW,	Martinez	J,	Kim	MD,	Dabo	AJ,	Salathe	M,	Goldberg	IJ,	Foronjy	RF.	LRP1	loss	in	airway	
epithelium	exacerbates	smoke-induced	oxidative	damage	and	airway	remodeling.	J	Lipid	
Res.	2022;63(4):100185.	

Railwah	C,	Lora	A,	Zahid	K,	Goldenberg	H,	Campos	M,	Wyman	A,	Jundi	B,	Ploszaj	M,	Rivas	M,	
Dabo	A,	Majka	SM,	Foronjy	R,	El	Gazzar	M,	Geraghty	P.	Cigarette	smoke	induction	of	
S100A9	contributes	to	chronic	obstructive	pulmonary	disease.	Am	J	Physiol	Lung	Cell	Mol	
Physiol.	2020;319(6):L1021-L1035.	

PULMONARY	SURFACTANT	LIPIDS	INHIBIT	RHINOVIRUS-INDUCED	SINUSITIS	

Mari	Numata-Nakamura,	MD,	PhD;	Interim	PI,	Dennis	R.	Voelker,	PhD;	National	
Jewish	Health;	CIA	2017	

The	chief	instigators	of	sinusitis	are	viruses,	predominantly	members	of	the	rhinovirus	
family.	These	are	not	only	associated	with	acute	and	chronic	sinusitis,	but	also	cause	
serious	exacerbations	of	chronic	lung	diseases	such	as	asthma	and	COPD.	Vaccine	
development	has	been	hindered	by	the	diversity	of	rhinoviruses.	Two	lipids	(POPG	and	PI)	
normally	found	in	the	lower	lung	have	been	shown	to	act	against	three	major	classes	of	
rhinoviruses.	The	lipids	attenuate	the	inflammation	elicited	by	the	viruses,	and	block	
infection	of	nasal	cells	and	lower	airway	cells.	The	focus	of	this	study	is	to	elucidate	the	
mechanism	of	action	of	the	lipids	and	determine	how	the	lipids	interact	with	the	viruses	
and	the	cells	that	become	infected.	Because	these	lipids	are	natural	compounds	already	
present	in	the	lung,	they	are	expected	to	be	safe	when	used	therapeutically	in	nasal	and	
sinus	compartments	and	airways.	The	hope	is	that	these	lipids	can	be	moved	to	clinical	
trials	to	determine	efficacy	in	treating	sinusitis	and	chronic	lung	diseases	such	as	COPD.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS	

Numata	M,	Mitchell	JR,	Tipper	JL,	Brand	JD,	Trombley	JE,	Nagashima	Y,	Kandasamy	P,	Chu	
HW,	Harrod	KS,	Voelker	DR.	Pulmonary	surfactant	lipids	inhibit	infections	with	the	
pandemic	H1N1	influenza	virus	in	several	animal	models.	J	Biol	Chem.	2020;295(6):1704-
1715.	

Numata	M,	Sajuthi	S,	Bochkov	YA,	Loeffler	J,	Everman	J,	Vladar	EK,	Cooney	RA,	Reinhardt	
RL,	Liu	AH,	Seibold	MA,	Voelker	DR.	Anionic	Pulmonary	Surfactant	Lipid	Treatment	Inhibits	
Rhinovirus	A	Infection	of	the	Human	Airway	Epithelium.	Viruses.	2023;15(3).	

Voelker	DR,	Numata	M.	Phospholipid	regulation	of	innate	immunity	and	respiratory	viral	
infection.	J	Biol	Chem.	2019;294(12):4282-4289.	

PRESENTATIONS	AND	ABSTRACTS	
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Numata	M,	Voelker	DR.	Anti-inflammatory	and	anti-viral	actions	of	anionic	pulmonary	
surfactant	phospholipids.	Biochim	Biophys	Acta	Mol	Cell	Biol	Lipids.	2022;1867(6):159139.	

Numata-Nakamura	M,	Bochkov	YA,	Lee	H,	Seibold	MA,	Voelker		DR.		Pulmonary	surfactant	
phospholipids	inhibit	human	rhinovirus	C	infection	and	replication	in	human	airway	
epithelial	cells	[abs].	Am	J	Respir	Crit	Care	Med	2021;203:A4165.	

Numata-Nakamura	M,	Bochkov	YA,	Seibold	MA,	Everman	J,	Lee	H,	Voelker	DR.	Pulmonary	
surfactant	lipids	antagonize	human	rhinovirus	infection	[abstract].		Am	J	Resp	Crit	Care	Med	
2018;197:A3850.		

Numata-Nakamura	M,	Lee	H,	Chu	H,	Siebold	MA,	Voelker	DR.	Pulmonary	surfactant	lipids	
antagonize	human	rhinovirus	infections	[abstract].	Am	J	Resp	Crit	Care	Med	2019:A5757.		

TARGETING	EOSINOPHILS	FOR	THE	TREATMENT	OF	SINUSITIS	
Patrick	Geraghty,	PhD;	SUNY	Downstate	Medical	Center;	CIA	2017		

Sinusitis	is	reported	by	nearly	30	million	adults	annually	in	the	United	States.	Most	
episodes	of	sinusitis	are	caused	by	upper	respiratory	tract	viral	infection	that	is	linked	to	
asthma,	allergic	rhinitis,	and	exposure	to	cigarette	smoke.	Eosinophilic	inflammation	is	
observed	in	a	subset	population	of	chronic	rhinosinusitis	(CRS)	patients	and	eosinophil	
numbers	are	associated	with	CRS	severity	and	polyp	development;	the	impact	of	blocking	
eosinophilic	inflammation	in	CRS	is	unknown.	Dr.	Geraghty	and	colleagues	directly	targeted	
eosinophils	for	the	treatment	of	CRS.	An	exposure	model	induced	a	CRS-like	phenotype	
with	increased	eosinophil	infiltration,	circulating	IgE,	and	collagen	deposition	in	the	nasal	
cavities.	Depletion	of	eosinophils	resulted	in	reduced	collagen	deposition	and	circulating	
IgE.	Eosinophils	play	an	important	role	in	immune	responses	against	respiratory	syncytial	
virus	(RSV)	infection,	with	eosinophil	depleted	mice	being	more	susceptible	to	RSV	
infection.	To	investigate	this,	the	team	will	perform	extensive	profiling	of	gene	expression	
changes	in	the	nasal	and	sinus	tissue.	The	team	has	also	tested	the	activation	status	of	
eosinophils	from	non-smokers,	smokers,	and	CRS	subjects	in	the	presence	of	RSV	infected	
nasal	epithelial	cells.	Overall,	the	data	suggest	that	targeting	eosinophils	using	depletion	
antibodies	is	a	plausible	method	to	treat	established	CRS.	In	addition,	the	data	suggest	that	
unique	inflammation	and	protease	signaling	could	contribute	to	disease	progression.	 
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PEROXISOME	PROLIFERATOR-ACTIVATED	RECEPTOR-DELTA	AS	A	THERAPEUTIC	
TARGET	IN	SMOKE-EXACERBATED	RHINOSINUSITIS	
Raju	Reddy,	MD;	University	of	Pittsburgh;	CIA	2017	

Chronic	rhinosinusitis	is	currently	treated	with	nasal	steroid	sprays,	which	are	not	always	
effective	and	may	lead	to	adverse	effects.	Both	active	and	passive	tobacco	smoke	exposure	
are	known	to	be	risk	factors	for	developing	CRS,	and	cigarette	smoke	exposure	has	been	
shown	to	worsen	a	mouse	model	of	the	disease.	Peroxisome	proliferator-activated	
receptor-delta	(PPAR-delta)	is	an	intracellular	protein	with	anti-inflammatory	properties	
whose	role	in	CRS	has	not	been	studied.	PPAR-delta	levels	are	decreased	in	cells	from	the	
nasal	passages	of	CRS	patients;	exposure	to	cigarette	smoke	replicates	this	effect	in	
laboratory	studies.	Treating	the	cells	with	a	PPAR-delta	activator	inhibits	this	response.	
Thus	PPAR-	delta	activators	might	prove	useful	for	treating	CRS.	The	ability	of	PPAR-delta	
activators	to	block	the	inflammatory	responses	of	nasal	cells	will	be	investigated,	with	
special	focus	on	nuclear	factor	kappa	B	(NF-kappaB).	The	nasal	cell-specific	mechanism	
will	be	investigated.	A	mouse	model	of	smoke-exacerbated	CRS	will	be	used	to	determine	
PPAR-delta’s	role	in	the	disease	in	living	organisms.	A	mouse	strain	completely	lacking	
PPAR-delta	has	been	developed	which	will	be	used	to	show	if	CRS	is	worse	in	these	
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animals.	These	models	will	be	used	to	investigate	therapeutic	mechanisms	based	on	this	
pathway.	
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NOVEL	ANTI-INFLAMMATORY	THERAPY	FOR	SMOKE-ASSOCIATED	CHRONIC	
RHINOSINUSITIS	

Matthias	Salathe,	MD;	University	of	Kansas	Medical	Center	Research	Institute,	Inc.;	
CIA	2017			

Mucociliary	clearance	(MCC)	is	a	major	host	defense	mechanism	in	the	nose	and	paranasal	
sinuses.	This	mechanism	is	dysfunctional	in	patients	with	smoking-associated	upper	
respiratory	tract	diseases	such	as	chronic	rhinosinusitis	(CRS).	Over	40%	of	CRS	cases	are	
caused	by	SHS	exposure.	Flight	Attendants	exposed	to	SHS	when	smoking	was	allowed	in	
airplanes	disproportionally	suffer	from	CRS.	Effective	MCC	requires	an	adequate	nasal	
surface	liquid	volume	for	mucus	hydration,	appropriate	mucin	composition,	and	proper	
ciliary	beating.	Dr.	Salathe	and	his	team	have	accumulated	data	showing	that	cigarette	
smoke	exposure	greatly	increases	inflammation.		

Losartan	is	a	clinically	approved	and	widely	used	angiotensin	II	receptor	blocker.	The	
investigators	showed	that	if	this	drug	is	given	orally	for	8	weeks,	there	is	decreased	
inflammation	in	upper	airways	of	smokers	compared	to	nonsmokers.	They	found	that	
exposure	of	human	bronchial	epithelial	cells	(HBECs)	from	COPD	donors	to	cigarette	
smoke	did	not	lead	to	an	increase	in	levels	of	NOTCH1	compared	to	nonsmokers	and	
“healthy”	smokers.	Other	investigators	have	shown	that	a	polymorphism	in	the	gene	that	
encodes	tumor	protein	p53	leads	to	an	increase	in	mucous	cells	with	higher	expression	of	
MUC5AC,	SPDEF,	and	Bcl-2.	When	the	team	examined	the	p53	genotype	in	HBECs	a	
correlation	was	found	between	the	p53	polymorphism	and	NOTCH1;	i.e.,	the	p53-RR	
variant	was	associated	with	decreased	levels	of	NOTCH1.	The	investigators	hypothesize	
that	the	p53-	RR	variant	predisposes	smokers	to	cigarette	smoke-induced	mucociliary	
dysfunction	due	to	overproduction	of	MUC5AC	and	reduced	expression	of	NOTCH1,	which	
impairs	the	repair	of	the	airway	epithelium.	The	team	will	determine	if	losartan	treatment	
can	improve	mucociliary	function	and	epithelial	repair	after	tobacco	smoke	exposure	in	
CRS.		
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channel	activities	leading	to	mucociliary	dysfunction.		Presented	at	the	ATS	International	
Conference	Washington,	DC,	May	19-24,	2017.	 

COGNITIVE	FUNCTION	AND	CHRONIC	RHINOSINUSITIS:	EXPLORING	THE	IMPACT	OF	
SECONDHAND	SMOKE	EXPOSURE	ON	TREATMENT	OUTCOMES		

Zachary	Soler,	MD;	Charleston	Research	Institute;	CIA	2015		

Dr.	Soler	and	colleagues	previously	demonstrated	that	patients	with	chronic	rhinosinusitis	
(CRS)	have	greater	cognitive	dysfunction	than	appropriately	matched	controls,	manifested	
by	blunted	reaction	times	and	increased	general	fatigue.	The	investigators	are	determining	
the	degree	to	which	SHS	exposure	affects	change	in	cognitive	function	after	comprehensive	
medical	treatment	and	after	surgical	treatment	of	CRS	by	measuring	local	cytokine	
expression	before	and	after	treatment.	This	investigation	is	designed	as	a	multi-arm,	
prospective	outcomes	study	that	will	enroll	subjects	over	a	3-year	period	and	follow	
outcomes	up	to	6	months	post	treatment.	Efforts	in	Year	2	have	been	primarily	focused	on	
patient	enrollment	and	execution	of	study	assessments.	Preliminary	results	from	an	
interim	analysis	demonstrate	1)	that	the	study	is	adequately	powered	to	show	statistically	
significant	improvements	in	cognitive	measures,	and	2)	improvements	in	objective	
cognitive	testing	parameters	occur	after	medical	treatment	of	CRS.	
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SMOKE,	CELLULAR	AGING,	AND	CHRONIC	RHINOSINUSITIS		
Daniel	Frank,	PhD;	University	of	Colorado,	Denver;	CIA	2014	

Drs.	Frank	and	Ramakrishnan	investigated	the	detrimental	effects	of	SHS	on	the	sinuses	in	
chronic	rhinosinusitis	(CRS).	The	investigators	completed	a	study	examining	the	natural	
variation	in	bacterial	community	composition	and	diversity	between	different	sites	of	the	
upper	airways.	The	primary	conclusions	include:	1)	interpersonal	variation	of	the	upper	
airway	microbiome	greatly	outweighs	niche-specific	differences	and	2)	the	middle	meatus	
is	a	fair	representation	of	the	underlying	sinuses	and	may	be	considered	for	use	as	a	simple	
single	site	for	sampling	in	longitudinal	studies	or	in	subjects	who	have	not	undergone	sinus	
surgery.	A	preliminary	analysis	of	cigarette	smoking	history	and	the	sinus	microbiome	in	
association	with	other	clinical	and	demographic	factors	was	performed	in	a	total	of	101	
subjects	(70	CRS,	31	non-CRS).	Subjects	were	categorized	as	self-reported	former	plus	
current	cigarette	smokers.	Analysis	of	middle	meatus	microbiota	identified	substantial	
changes	in	sinus	bacterial	colonization	in	smokers	and	non-smokers.	A	diverse	range	of	
bacterial	taxa	differed	significantly	in	abundance	or	prevalence	between	never-	and	ever-
smokers.	Because	most	of	the	“ever-smokers”	were	self-reported	former	smokers,	these	
results	suggest	that	disruption	of	the	sinonasal	environment	may	persist	long	after	
smoking	cessation.		
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microbiome	in	health	and	chronic	rhinosinusitis.	Int	Forum	Allergy	Rhinol.	2015;5(11):981-
989.	
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Ramakrishnan	VR,	Frank	DN.	Microbiome	in	patients	with	upper	airway	disease:	Moving	
from	taxonomic	findings	to	mechanisms	and	causality.	J	Allergy	Clin	Immunol.	
2018;142(1):73-75.	
Ramakrishnan	VR,	Hauser	LJ,	Feazel	LM,	Ir	D,	Robertson	CE,	Frank	DN.	Sinus	microbiota	
varies	among	chronic	rhinosinusitis	phenotypes	and	predicts	surgical	outcome.	J	Allergy	
Clin	Immunol.	2015;136(2):334-342	e331.	
Ramakrishnan	VR,	Hauser	LJ,	Frank	DN.	The	sinonasal	bacterial	microbiome	in	health	and	
disease.	Curr	Opin	Otolaryngol	Head	Neck	Surg.	2016;24(1):20-25.	

Ramakrishnan	VR,	Holt	J,	Nelson	LF,	Ir	D,	Robertson	CE,	Frank	DN.	Determinants	of	the	
Nasal	Microbiome:	Pilot	Study	of	Effects	of	Intranasal	Medication	Use.	Allergy	Rhinol	
(Providence).	2018;9:2152656718789519.	
Sokoya	M,	Ramakrishnan	VR,	Frank	DN,	Rahkola	J,	Getz	A,	Kingdom	TT,	Kofonow	JM,	
Nguyen	Q,	Janoff	EN.	Expression	of	immunoglobulin	D	is	increased	in	chronic	
rhinosinusitis.	Ann	Allergy	Asthma	Immunol.	2017;119(4):317-323	e311.	
PRESENTATIONS	AND	ABSTRACTS	

Frank	D.	Clinical	examination	of	tissue	eosinophilia	in	patients	with	CRS	and	nasal	
polyposis.	Presented	at	the	American	Academy	of	Otoloaryngology-Head	and	Neck	Surgery	
annual	meeting.	Orlando,	FL,	Sep	21-24,	2014.	

Frank	DN.	Baseline	core	microbiome	predicts	surgical	success.	Presented	at	the	American	
Rhinologic	Society	Combined	Society	Meeting.	Las	Vegas,	NV,	May	14-18,	2014.	

Frank	DN.	Sinus	culture	poorly	predicts	resident	microbiota.	Presented	at	the	American	
Rhinologic	Society	Combined	Society	Meeting.	Las	Vegas,	NV,	May	14-18,	2014.	
Frank	DN.	Sinus	microbiome:	What	you	need	to	know.	Presented	at	the	Western	States	
Rhinology	Course.	Sonoma,	CA,	Oct	16,	2014.	
Frank	DN.	Understanding	and	manipulating	the	microbiome.	Presented	at	the	FAMRI	
Sinusitis	Meeting.	Miami,	FL,	Feb	2,	2017.		

Hauser	L,	Ir	D,	Kingdom	T,	Robertson	CE,	Frank	DN,	Ramakrishnan	VR.	Evaluation	of	
bacterial	transmission	to	the	paranasal	sinuses	through	sinus	irrigation.	Presented	at	the	
American	Rhinologic	Society	Combined	Society	Meeting.	Boston,	MA,	Apr	23-24,	2015.	

Hauser	L,	Ir	D,	Kingdom	T,	Robertson	CE,	Frank	DN,	Ramakrishnan	VR.	Investigation	of	
bacterial	repopulation	after	sinus	surgery	and	perioperative	antibiotics.	Presented	at	the	
American	Rhinologic	Society	Combined	Society	Meeting.	Boston,	MA,	Apr	23-24,	2015.	
Ramakrishnan	VR,	Frank	DN.	Influences	on	the	sinus	microbiome.	Presented	at	the	
NIH/NIAID	Airway	Microbiome	Workshop.	Bethesda,	MD,	Nov	15-16,	2016.	

Ramakrishnan	VR.	Bacterial	microbiome	and	TH17	cytokines	in	CRS.	2015	Presented	at	the	
American	College	of	Allergy	and	Immunology	(ACAAI)	annual	meeting.	San	Antonio,	TX,	
Nov	5-9,	2015	.	
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Ramakrishnan	VR.	Determinants	of	the	sinonasal	microbiome.	Presented	at	the	North	
American	Rhinology	and	Allergy	Conference.	St.	Thomas,	US	Virgin	Islands,	Jan	14-17,	
2016.	
Ramakrishnan	VR.	Determinants	of	the	Sinonasal	Microbiome.	Presented	at	the	Ultimate	
Mid-Winter	Meeting.University	of	Colorado	Dept	of	Otolaryngology.	Vail,	CO,	Jan	24-29,	
2016.	
Ramakrishnan	VR.	Rhinologic	microbiome:	clinical	consequences.	American	Rhinologic	
Society	Globalcast	Webinar.	Jan	16,	2016.		

NITRIC	OXIDE	IN	SMOKE-EXPOSED	HUMAN	AIRWAY	MUCOSA		
Johnny	L.	Carson,	PhD;	University	of	North	Carolina	at	Chapel	Hill;	CIA	2013		

Dr.	Carson	and	colleagues	used	a	device	capable	of	measuring	very	small	concentrations	of	
nitric	oxide	(NO)	gas	in	very	small	samples	of	cultured	human	airway	epithelium.	Previous	
data	clearly	pointed	to	modified	NO	dynamics	as	a	component	of	potential	adverse	health	
effects	among	individuals	exposed	to	tobacco	smoke,	including	those	exposed	to	SHS.	The	
investigators	demonstrated	marked	modification	of	ciliary	function	associated	with	both	
tobacco	smoke	and	e-cigarette	vapor	exposure.	The	experiments	point	to	comparable	
changes	in	function	resulting	from	both	types	of	exposure.	Based	on	these	experiments	
aimed	at	elucidating	NO-associated	changes	in	cell	physiology	as	a	result	of	tobacco	smoke	
or	e-cigarette	vapor,	the	investigations	suggest	that	in	terms	of	documented	modification	of	
ciliary	function	and	the	potential	for	peroxynitrite-mediated	cytotoxicity,	commercial	
claims	promoting	the	reduced	risk	of	adverse	health	effects	associated	with	e-cigarette	use	
lack	credibility.	
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		
Carson	JL,	Brighton	LE,	Jaspers	I.	Phenotypic	modification	of	human	airway	epithelial	cells	
in	air-liquid	interface	culture	induced	by	exposure	to	the	tobacco-specific	nitrosamine	4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone	(NNK).	Ultrastruct	Pathol	2015;39(2):104-
109.		

Carson	JL,	Hernandez	M,	Jaspers	I,	Mills	K,	Brighton	L,	Zhou	H,	Zhang	J,	Hazucha	MJ.	
Interleukin-13	stimulates	production	of	nitric	oxide	in	cultured	human	nasal	epithelium.	In	
Vitro	Cell	Dev	Biol	Animal	2018;54(3):200-204.		

Carson	JL,	Zhou	L,	Brighton	L,	Mills	KH,	Zhou	H,	Jaspers	I,	Hazucha	M.	Temporal	
structure/function	variation	in	cultured	differentiated	human	nasal	epithelium	associated	
with	acute	single	exposure	to	tobacco	smoke	or	E-cigarette	vapor.	Inhal	Toxicol	
2017;29(3):137-144.		
Carson	JL.	Fundamental	technical	elements	of	freeze-fracture/freeze-etch	in	biological	
electron	microscopy.	J	Vis	Exp	2014;(91):51694.	
Müller	L,	Brighton	LE,	Carson	JL,	Fischer	WA	2nd,	Jaspers	I.	Culturing	of	human	nasal	
epithelial	cells	at	the	air	liquid	interface.	J	Vis	Exp	2013;(80).	
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Carson	JL,	Bromberg	PA,	Brighton	L,	Hazucha	MJ.	In	vitro	measurement	of	nitric	oxide	
excretion	by	primary	cultures	of	human	airway	epithelium	[abstract].	Gordon	Research	
Conference.	Ventura,	CA,	Feb	17-21,	2013.		
Carson	JL,	Bromberg	PA,	Brighton	LE,	Hazucha	MJ.	In	vitro	measurement	of	nitric	oxide	
excretion	by	primary	cultures	of	human	airway	epithelium	[abstract].	International	
Conference	American	Thoracic	Society;	2012;A4959.		
Carson	JL,	Collier	AM,	Hazucha	MJ.	Inflammation	and	tight	junction	fragmentation	In	the	
nasal	mucosa	of	active	smokers	[abstract].	International	Conference	American	Thoracic	
Society.	2012;A1743.		
CIGARETTE	SMOKE,	VIRAL	INFECTIONS	&	NK	CELLS		

Ilona	Jaspers,	PhD;	University	of	North	Carolina	at	Chapel	Hill;	CIA	2013	 
Using	a	newly	developed	method	for	CD56+	NK/ILC1	cell	enrichment,	the	investigators	
determined	the	phenotype	and	gene	expression	profile	of	the	resident	CD56+	NK/ILC1	cell	
population	in	the	nasal	mucosa	and	compared	those	data	to	matched	peripheral	blood	(PB)	
CD56+	NK/ILC1	cell	in	healthy	nonsmokers	and	CS-exposed	subjects.	Based	on	surface	
markers	and	gene	expression	profiles,	it	was	shown	that	1)	NLF	and	PB	CD56+	NK/ILC1	
cells	significantly	differ	in	their	phenotype,	with	NLF	CD56+	NK/ILC1	cells	expressing	
multiple	markers	of	tissue	residency,	2)	NLF	CD56+	NK/ILC1	cells	are	more	likely	to	be	
responsible	for	cytokine	signaling	and	immune	system	orchestration	than	their	PB	
circulating	cytotoxic	counterparts,	and	3)	smoking	only	moderately	affected	gene	
expression	profiles	in	NLF	and	PB	CD56+/NK	cells.	These	data	indicate	that	in	humans,	
resident	NLF	CD56+	NK/ILC1	cells	are	functionally	distinct	from	PB	CD56+NK/ILC1	cells.	
Preliminary	data	from	the	NEC–NK	cell	co-culture	model	suggest	that	differences	in	NK	cell	
phenotypes	may	be	derived	from	direct	interactions	with	underlying	epithelial	cells	and	
are	modified	by	CS	exposure	in	those	cells.	Further,	nasal	influenza	infection	may	induce	
complex	changes	in	peripheral	blood	NK	cell	activation,	and	broccoli	sprout	homogenate	
increases	virus-induced	peripheral	blood	NK	cell	granzyme	B	production,	an	effect	that	
may	be	important	for	enhanced	antiviral	defense	responses.	

FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS	
Carson	JL,	Hernandez	M,	Jaspers	I,	Mills	K,	Brighton	L,	Zhou	H,	Zhang	J,	Hazucha	MJ.	
Interleukin-13	stimulates	production	of	nitric	oxide	in	cultured	human	nasal	epithelium.	In	
Vitro	Cell	Dev	Biol	Animal	2018;54(3):200-204.		

Fischer	WA	2nd,	Chason	KD,	Brighton	M,	Jaspers	I.	Live	attenuated	influenza	vaccine	strains	
elicit	a	greater	innate	immune	response	than	antigenically-matched	seasonal	influenza	
viruses	during	infection	of	human	nasal	epithelial	cell	cultures.	Vaccine	2014;32(15):1761-
1767.		
Jaspers	I.	Cigarette	Smoke	effects	on	innate	immune	mechanisms	in	the	nasal	mucosa.	
Potential	effects	on	the	microbiome.	Ann	Am	Thorac	Soc	2014;11:S38-42.	
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Meyer	M,	Bauer	RN,	Letang	BD,	Brighton	L,	Thompson	E,	Simmen	RC,	Bonner	J,	Jaspers	I.	
Regulation	and	activity	of	secretory	leukoprotease	inhibitor	(SLPI)	is	altered	in	smokers.	
Am	J	Physiol	Lung	Cell	Mol	Physiol	2014;306(3):L269-276.		
Müller	L,	Meyer	M,	Bauer	RN,	Zhou	H,	Zhang	H,	Jones	S,	Robinette	C,	Noah	TL,	Jaspers	I.	
Effect	of	broccoli	sprouts	and	live	attenuated	influenza	virus	on	peripheral	blood	natural	
killer	cells:	a	randomized,	double-blind	study.	PLoS	One	2016;11(1):e0147742.		
Rebuli	ME,	Pawlak	EA,	Walsh	D,	Martin	EM,	Jaspers	I.	Distinguishing	human	peripheral	
blood	NK	cells	from	CD56dimCD16dimCD69+CD103+	Resident	nasal	mucosal	lavage	fluid	
cells.	Sci	Rep	2018;8(1):3394.	
PRESENTATIONS	AND	ABSTRACTS	

Jaspers	I.	E-cigarettes:	It’s	not	just	tobacco	anymore.	Presented	at	the	Annual	North	
Carolina	Chapter	of	the	Society	of	Toxicology,	National	Institute	of	Environmental	Health	
Sciences.	Research	Triangle	Park,	NC,	Oct	9,	2014.	

Jaspers	I.	Environment	and	viral	infections:	a	human	model.	Presented	at	the	Gordon	
Research	Conference:	Biology	of	Acute	Respiratory	Infections.	Lucca,	Italy,	Feb	23-28,	2014.	

Jaspers	I.	Inhalation	of	smoke:	How	it	affects	respiratory	immune	responses.	Presented	at	
the	University	of	Pennsylvania.	Philadelphia,	PA,	Mar	2015.	
Jaspers	I.	Inhaled	pollutants	and	host	defense:	studies	from	right	under	your	nose.	
Presented	at	the	Integrated	Toxicology	and	Environmental	Health	Program	(ITEHP).	Duke	
University.	Durham,	NC,	Mar	2013.	

Jaspers	I.	Mucosal	immune	responses	to	E-cigarette	exposures:	preclinical	and	clinical	
models.	Presented	at	the	American	Thoracic	Society	annual	meeting.	San	Francisco,	CA,	
May	13-18,	2016.	

Jaspers	I.	Pulmonary	effects	of	exposure	to	tobacco	smoke	and	new	tobacco	products.	
Presentation	and	Press	Conference	at	the	AAAS	Meeting.	Washington,	DC,	Feb	11-15,	2016.	

Jaspers	I.	Pulmonary	effects	of	exposure	to	tobacco	smoke	and	new	tobacco	products.	
Presented	at	the	Society	of	Toxicology.	San	Diego,	CA,	Mar	22-26,	2015.	
Jaspers	I.	Smoking	and	viral	infections:	observations	from	right	under	your	nose.	Presented	
at	the	Pulmonary	Division,	University	of	Southern	California.	Los	Angeles,	CA,	Nov	2013.	

Jaspers	I.	Tobacco	products-it's	not	just	cigarettes	anymore.	Presented	at	the	University	of	
North	Carolina	at	Chapel	Hill	Pediatrics	Grand	Rounds.	Chapel	Hill,	NC,	Nov	2015.	

Jaspers	I.	Tobacco-induced	health	effects:	it’s	not	just	cigarettes	anymore.	Presented	at	the	
University	of	Arizona.	Tucson,	AZ,	Jan	11,	2016.	

Jaspers	I.	Translational	research	approaches	to	examine	the	effects	of	smoking	on	
respiratory	host	defense	responses.	Presented	at	Eastern	Carolina	University.	Greenville,	
NC,	Apr	2015.		

Jaspers	I.	Understanding	How	Smoking	Affects	Influenza	Infections:	In	vitro	to	in	vivo	and	
back	and	air	pollution.	Presented	at	the	Division	of	Pulmonary	and	Critical	Care	Medicine,	
Vanderbilt	School	of	Medicine.	Nashville,	TN,	Jan	2013.	
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Jaspers	I.	Viral	infections:	observations	from	right	under	your	nose.	Presented	at	the	Center	
in	Molecular	Toxicology,	Vanderbilt	School	of	Medicine.	Nashville,	TN,	Jan	2013.	

Jaspers	I.	What	is	really	going	up	in	smoke:	antiviral	host	defense	responses	in	the	
respiratory	mucosa.	Presented	at	the	Lovelace	Respiratory	Research	Institute.	
Albuquerque,	NM,	Feb	2015.	

EFFECTS	OF	STS	ON	MUCOCILIARY	CLEARANCE	AND	SINUSITIS		
Lawrence	Ostrowski,	PhD;	University	of	North	Carolina	at	Chapel	Hill;	CIA	2012	

The	effects	of	tobacco	smoke	exposure	on	mucociliary	clearance	and	its	different	
components	(e.g.,	cilia,	mucus)	were	explored	in	a	mouse	model;	however,	in	mice	exposed	
to	smoke	by	a	variety	of	different	protocols,	a	significant	effect	on	any	aspect	of	mucociliary	
clearance	was	not	detected.	The	mice	used	were	relatively	resistant	to	the	effects	of	
tobacco	smoke	inhalation,	and	may	not	be	a	suitable	model	for	studies	of	this	type.	
Therefore,	future	studies	on	the	relationship	between	tobacco	smoke	exposure	and	chronic	
rhinosinusitis	would	require	a	more	appropriate	model.	
SMOKE	IMPAIRED	EPITHELIAL	FUNCTION	IN	SINUSITIS		

Rodney	Schlosser,	MD;	Charleston	Research	Institute;	CIA	2012		

Dr.	Schlosser	and	his	team	investigated	several	actions	of	cigarette	smoke	that	may	lend	
themselves	to	therapeutic	interventions	in	chronic	rhinosinusitis	(CRS).	One	such	
mechanism	for	smoke-induced	inflammation	in	CRS	appears	to	be	impairment	of	the	
activation	by	human	sinonasal	epithelial	cells	(HSNECs)	of	25	hydroxy	vitamin	D3	(25VD3),	
which	leads	to	a	local	deficiency	of	active	vitamin	D.	The	investigators	found	a	major	impact	
of	smoke	exposure	upon	local	and	systemic	vitamin	D	activation	and	several	mechanisms	
by	which	it	exerts	its	proinflammatory	effects.	Smoke	exposure	is	associated	with	impaired	
local	vitamin	activation	by	HSNECs.	This	likely	is	associated	with	increased	fibrosis,	HSNF	
proliferation,	and	impaired	quality	of	life.	Supplementation	with	1,25VD3	appears	to	have	
therapeutic	potential,	through	actions	upon	HSNEC	production	of	local	cytokines,	as	well	as	
HSNF	proliferation.	Further	studies	are	needed	to	confirm	in	vivo	efficacy	of	1,25VD3	in	
treating	smoke	exacerbated	CRS.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Bleier	BS,	Debnath	I,	Harvey	RJ,	Schlosser	RJ.	Temporospatial	quantification	of	fluorescein-
labeled	sinonasal	irrigation	delivery.	Int	Forum	Allergy	Rhinol.	2011;1(5):361-365.	
Carroll	WW,	Schlosser	RJ,	O'Connell	BP,	Soler	ZM,	Mulligan	JK.	Vitamin	D	deficiency	is	
associated	with	increased	human	sinonasal	fibroblast	proliferation	in	chronic	
rhinosinusitis	with	nasal	polyps.	Int	Forum	Allergy	Rhinol	2016;6(6):605-610.		
Lawrence	LA,	Mulligan	JK,	Roach	C,	Pasquini	WN,	Soler	ZM,	Banglawala	SM,	Karnezis	TT,	
Gudis	DA,	Schlosser	RJ.	Superoxide	dismutase	reduces	the	inflammatory	response	to	
Aspergillus	and	Alternaria	in	human	sinonasal	epithelial	cells	derived	from	patients	with	
chronic	rhinosinusitis.	Am	J	Rhinol	Allergy	2015;29(2):89-93.		
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Mulligan	JK,	Nagel	W,	O’Connell	BP,	Wentzel	J,	Atkinson	C,	Schlosser	RJ.	Cigarette	smoke	
exposure	is	associated	with	vitamin	D3	deficiencies	in	patients	with	chronic	rhinosinusitis.	
J	Allergy	Clin	Immunol	2014;134(2):342-349.		
O'Connell	BP,	Schlosser	RJ,	Wentzel	JL,	Nagel	W,	Mulligan	JK.	Systemic	monocyte-derived	
dendritic	cells	and	associated	Th2	skewing	in	chronic	rhinosinusitis.	Otolaryngol	Head	Neck	
Surg	2014;150(2):312-320.		
Psaltis	AJ,	Schlosser	RJ,	Yawn	JR,	Henriquez	O,	Mulligan	JK.	Characterization	of	B	cell	sub-
populations	in	patients	with	chronic	rhinosinusitis.	Int	Forum	Allergy	Rhinol	
2013;3(8):621-629.	
Sansoni	ER,	Sautter	NB,	Mace	JC,	Smith	TL,	Yawn	JR,	Lawrence	LA,	Schlosser	RJ,	Soler	ZM,	
Mulligan	JK.	Vitamin	D3	as	a	novel	regulator	of	basic	fibroblast	growth	factor	in	chronic	
rhinosinusitis	with	nasal	polyposis.	Int	Forum	Allergy	Rhinol	2015;5(3):191-196.	

Schlosser	RJ,	Soler	ZM,	Schmedes	GW,	Storck	K,	Mulligan	JK.	Impact	of	vitamin	D	deficiency	
upon	clinical	presentation	in	nasal	polyposis.	Int	Forum	Allergy	Rhinol	2014;4(3):196-199.		
Soler	ZM,	Eckert	MA,	Storck	K,	Schlosser	RJ.	Cognitive	function	in	chronic	rhinosinusitis:	a	
controlled	clinical	study.	Int	Forum	Allergy	Rhinol	2015;5(11):1010-1017.	

Wang	LF,	White	DR,	Andreoli	SM,	Mulligan	RM,	Discolo	CM,	Schlosser	RJ.	Cigarette	smoke	
inhibits	dynamic	ciliary	beat	frequency	in	pediatric	adenoid	explants.	Otolaryngol	Head	
Neck	Surg	2012;146(4):659-663.		
Wentzel	JL,	Mulligan	JK,	Soler	ZM,	White	DR,	Schlosser	RJ.	Passive	smoke	exposure	in	
chronic	rhinosinusitis	as	assessed	by	hair	nicotine.	Am	J	Rhinol	Allergy	2014;28(4):297-
301.		
PRESENTATIONS	AND	ABSTRACTS		

Mulligan	J,	Casey	S,	Mulligan	R,	Reaves	N,	Williamson	T,	Gilkeson	G,	Schlosser	R,	Atkinson	C.	
Cigarette	smoke	exacerbates	inflammation	associated	with	chronic	rhinosinusitis	
[abstract].	Am	J	Resp	Crit	Care	Med	2012;183:A4190.	

Mulligan	J,	Casey	S,	Mulligan	R,	Williamson	T,	Gilkeson	G,	Schlosser	R,	Atkinson	C.	Inhibition	
of	the	complement	anaphylatoxin,	C3a,	signaling	reduces	inflammation	in	a	murine	model	
of	atopic	chronic	rhinosinusitis	[abstract].	Am	J	Resp	Crit	Care	Med	2012;183:A4196.	

SHS,	SINUSITIS,	AND	COGNITION		
Zachary	Soler,	MD;	Charleston	Research	Institute;	CIA	2012		

Dr.	Soler	and	colleagues	investigated	the	hypothesis	that	patients	with	SHS-exacerbated	
chronic	rhinosinusitis	experience	significant	cognitive	dysfunction	that	can	be	identified	by	
patient-reported	evaluations	and	objective	testing.	The	investigators	worked	to	identify	
mechanisms	through	which	SHS-induced	cognitive	dysfunction	occurs,	such	as	chronic	
inflammation,	disrupted	sleep	quality,	and	depression.		
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Alt	JA,	Smith	TL,	Mace	JC,	Soler	ZM.	Sleep	quality	and	disease	severity	in	patients	with	
chronic	rhinosinusitis.	Laryngoscope	2013;123(10):2364-2370.		

Soler	ZM,	Eckert	MA,	Storck	K,	Schlosser	RJ.	Cognitive	function	in	chronic	rhinosinusitis:	a	
controlled	clinical	study.	Int	Forum	Allergy	Rhinol	2015;5(11):1010-1017.	

Wentzel	JL,	Mulligan	JK,	Soler	ZM,	White	DR,	Schlosser	RJ.	Passive	smoke	exposure	in	
chronic	rhinosinusitis	as	assessed	by	hair	nicotine.	Am	J	Rhinol	Allergy	2014;28(4):297301.		
INDUCTION	OF	BACTERIAL	BIOFILMS	BY	TOBACCO	SMOKE		

Noam	Cohen,	MD,	PhD;	Philadelphia	Research	&	Education	Foundation;	CIA	2011		
Dr. Cohen and colleagues determined whether chronic tobacco smoke exposure confers 
microbial alterations leading to a biofilm phenotype. Patients with biofilms in their sinuses have 
worse sinusitis and require more medicines and surgery than non-biofilm sinusitis patients, 
because these infections are refractory to treatment. The investigators determined if chronic 
tobacco smoke exposure induces bacterial biofilm formation and increased bacterial adherence to 
respiratory epithelium in order to define the molecular mechanisms of tobacco-induced biofilm 
formation.  

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Adappa	ND,	Howland	TJ,	Palmer	JN,	Kennedy	DW,	Doghramji	L,	Lysenko	A,	Reed	DR,	Lee	RJ,	
Cohen	NA.	Genetics	of	the	taste	receptor	T2R38	correlates	with	chronic	rhinosinusitis	
necessitating	surgical	intervention.	Int	Forum	Allergy	Rhinol	2013;3(3):8487.		
Adappa	ND,	Zhang	Z,	Palmer	JN,	Kennedy	DW,	Doghramji	L,	Lysenko	A,	Reed	DR,	Scott	T,	
Zhao	NW,	Owens	D,	Lee	RJ,	Cohen	NA.	The	bitter	taste	receptor	T2R38	is	an	independent	
risk	factor	for	chronic	rhinosinusitis	requiring	sinus	surgery.	Int	Forum	Allergy	Rhinol	
2014;4(1):3-7.	

Antunes	MB,	Chi	JJ,	Liu	Z,	Goldstein-Daruech	N,	Palmer	JN,	Zhu	J,	Cohen	NA.	Molecular	basis	
of	tobacco	induced	bacterial	biofilms:	an	in	vitro	study.	Otolaryngol	Head	Neck	Surg	
2012;147(5):876-884.		
Cope	EK,	Goldstein-Daruech	N,	Kofonow	JM,	Doghramji	L,	Christensen	L,	McDermott	B,	
Monroy	F,	Palmer	JN,	Chiu	AG,	Shirtliff	ME,	Cohen	NA,	Leid	JG.	Regulation	of	virulence	gene	
expression	resulting	from	Streptococcus	pneumoniae	and	nontypeable	Haemophilus	
influenzae	interactions	in	chronic	disease.	PLoS	One	2011;6(12):e28523.		

Lai	Y,	Chen	B,	Shi	J,	Palmer	JN,	Kennedy	DW,	Cohen	NA.	Inflammation-mediated	
upregulation	of	centrosomal	protein	110,	a	negative	modulator	of	ciliogenesis,	in	patients	
with	chronic	rhinosinusitis.	J	Allergy	Clin	Immunol	2011;128(6):1207-1215.		

Lee	RJ,	Chen	B,	Doghramji	L,	Adappa	ND,	Palmer	JN,	Kennedy	DW,	Cohen	NA.	Vasoactive	
intestinal	peptide	regulates	sinonasal	mucociliary	clearance	and	synergizes	with	histamine	
in	stimulating	sinonasal	fluid	secretion.	FASEB	J	2013;27(12):5094-5103.		

Lee	RJ,	Chen	B,	Redding	KM,	Margolskee	RF,	Cohen	NA.	Mouse	nasal	epithelial	innate	
immune	responses	to	Pseudomonas	aeruginosa	quorum-sensing	molecules	require	taste	
signaling	components.	Innate	Immun	2013;20(6):606-617.		
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Lee	RJ,	Cohen	NA.	The	emerging	role	of	the	bitter	taste	receptor	T2R38	in	upper	
respiratory	infection	and	chronic	rhinosinusitis	[review].	Am	J	Rhinol	Allergy	
2013;27(4):283286.		
Lee	RJ,	Kofonow	JM,	Rosen	PL,	Siebert	AP,	Chen	B,	Doghramji	L,	Xiong	G,	Adappa	ND,	
Palmer	JN,	Kennedy	DW,	Kreindler	JL,	Margolskee	RF,	Cohen	NA.	Bitter	and	sweet	taste	
receptors	regulate	human	upper	respiratory	innate	immunity.	J	Clin	Invest	
2014;124(3):1393-1405.		

Lee	RJ,	Xiong	G,	Kofonow	JM,	Chen	B,	Lysenko	A,	Jiang	P,	Abraham	V,	Doghramji	L,	Adappa	
ND,	Palmer	JN,	Kennedy	DW,	Beauchamp	GK,	Doulias	PT,	Ischiropoulos	H,	Kreindler	JL,	
Reed	DR,	Cohen	NA.	T2R38	taste	receptor	polymorphisms	underlie	susceptibility	to	upper	
respiratory	infection.	J	Clin	Invest	2012;122(11):4145-4159.		
Zhang	Z,	Kofonow	JM,	Finkelman	BS,	Doghramji	L,	Chiu	AG,	Kennedy	DW,	Cohen	NA,	Palmer	
JN.	Clinical	factors	associated	with	bacterial	biofilm	formation	in	chronic	rhinosinusitis.	
Otolaryngol	Head	Neck	Surg	2011;144(3):457-462.		
Zhao	KQ,	Goldstein	N,	Yang	H,	Cowan	AT,	Chen	B,	Zheng	C,	Palmer	JN,	Kreindler	JL,	Cohen	
NA.	Inherent	differences	in	nasal	and	tracheal	ciliary	function	in	response	to	Pseudomonas	
aeruginosa	challenge.	Am	J	Rhinol	Allergy	2011;25(4):209-213.		
NASAL	EPITHELIAL	GROWTH	DYSFUNCTION	BY	SECONDHAND	SMOKE	IN	CHRONIC	
SINUSITIS		
Jean	Kim,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2011		

Dr.	Kim	and	colleagues	studied	whether	VEGF,	a	well-known	ubiquitous	growth	factor,	is	
responsible	for	nasal	epithelial	growth	from	healthy	individuals	and	whether	SHS	exposure	
results	in	impairment	of	nasal	epithelial	cell	growth	and	survival	due	to	impairment	of	
VEGF	function.	The	human	nasal	epithelium	expresses	a	large	family	of	VEGF	ligands	and	
receptors	that	are	important	to	cell	growth	and	survival.	The	investigators	showed	that	
cigarette	smoke	exposure	inhibits	and	harms	these	processes	in	healthy	human	nasal	
airway	epithelial	cells.	They	also	demonstrated	that	TH2	immune	effector	pathways	
propagate	aberrant	hyperplastic	epithelial	cell	growth	in	chronic	rhinosinusitis	with	nasal	
polyposis.	Elevation	in	human	peripheral	blood	eosinophils	is	a	biomarker	for	hyperplastic	
nasal	polyp	growth.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Drake	VE,	Rafaels	N,	Kim	J.		Peripheral	blood	eosinophilia	correlates	with	hyperplastic	
nasal	polyp	growth.		Int	Forum	Allergy	Rhinol	2016;6(9):926-934.		

Lee	HS,	Kim	J.	Cigarette	smoke	inhibits	nasal	airway	epithelial	cell	growth	and	survival.	Int	
Forum	Allergy	Rhinol	2013;3(3):188-192.		

TOBACCO	SMOKE	EXPOSURE	EFFECTS	ON	SINONASAL	MUCOSA		
Diego	A.	Preciado,	MD,	PhD;	Children’s	National	Medical	Center;	CIA	2011		

Pediatric	CRS	is	characterized	by	an	increased	amount	of	mucous-producing	glands	in	the	
sinonasal	tissues	at	the	microscopic	level.	When	mucin	proteins	are	chronically	
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overproduced	in	the	airway,	a	thick	fluid	is	produced,	accompanied	by	stagnation	and	
infection.	Dr.	Preciado	and	colleagues	tested	the	hypothesis	that	tobacco	smoke	exposure	
induces	an	increase	in	mucous	gland	formation	and	an	increase	in	the	expression	of	
MUC5B.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Saieg	A,	Brown	KJ,	Pena	MT,	Rose	MC,	Preciado	D.	Proteomic	analysis	of	pediatric	sinonasal	
secretions	shows	increased	MUC5B	mucin	in	CRS.	Pediatr	Res	2015;77(2):356362.		

PRESENTATIONS	AND	ABSTRACTS		
Tomney	A,	Sun	L,	Burgett	K,	Mubeen	H,	Armstrong	M,	Val	S,	Pena	M,	Rose	M,	Preciado	D.	
Cigarette	smoke	exposure	induces	MUC5B	secretion	in	primary	nasal	cell	derived	acini	in	
culture.	Presented	at	the	American	Society	of	Pediatric	Otolaryngology.	Las	Vegas,	NV,	May	
16-18,	2014.		

NRF2	AND	TOBACCO	SMOKE	EXACERBATED	CHRONIC	SINUSITIS		
Muragappan	Ramanathan,	Jr.,	MD;	Johns	Hopkins	Medical	Institutions;	YCSA	2011		

Dr.	Ramanathan	and	colleagues	generated	allergic	inflammation	in	the	sinuses	of	normal	
mice	and	mice	that	lack	antioxidant	production.	The	investigators	exposed	mice	to	
cigarette	smoke	to	determine	if	they	have	decreased	antioxidant	levels.	In	clinic	visits,	the	
team	characterized	patients	with	sinusitis	that	are	exposed	to	SHS	by	measuring	
inflammation	and	antioxidant	levels.	The	investigators	determined	that	cigarette	smoke	
exposure	primarily	affects	sinonasal	epithelial	cells	by	causing	barrier	dysfunction,	and	
that	enhancing	Nrf2	can	ameliorate	this	effect.	The	data	support	the	possibility	of	Nrf2-
enhancing	drugs	as	a	therapeutic	modality	to	combat	cigarette	smoke-induced	sinusitis.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Kohanski	MA,	Tharakan	A,	Lane	AP,	Ramanathan	M	Jr.	Bactericidal	antibiotics	promote	
reactive	oxygen	species	formation	and	inflammation	in	human	sinonasal	epithelial	cells.	Int	
Forum	Allergy	Rhinol	2016;6(2):191-200.	

Kohanski	MA,	Tharakan	A,	London	NR,	Lane	AP,	Ramanathan	M	Jr.	Bactericidal	antibiotics	
promote	oxidative	damage	and	programmed	cell	death	in	sinonasal	epithelial	cells.	Int	
Forum	Allergy	Rhinol	2017;7(4):359-364.		

London	NR	Jr,	Tharakan	A,	Lane	AP,	Biswal	S,	Ramanathan	M	Jr.	Nuclear	erythroid	2-
related	factor	2	activation	inhibits	house	dust	mite-induced	sinonasal	epithelial	cell	barrier	
dysfunction.	Int	Forum	Allergy	Rhinol	2017;7(5):536-541.		

London	NR	Jr,	Tharakan	A,	Ramanathan	M	Jr.	The	role	of	innate	immunity	and	
aeroallergens	in	chronic	rhinosinusitis	[review].	Adv	Otorhinolaryngol	2016;79:69-77.		

London	NR	Jr,	Tharakan	A,	Rule	AM,	Lane	AP,	Biswal	S,	Ramanathan	M	Jr.	Air	pollutant-
mediated	disruption	of	sinonasal	epithelial	cell	barrier	function	is	reversed	by	activation	of	
the	Nrf2	pathway.	J	Allergy	Clin	Immunol	2016;138(6):1736-1738.e4.		
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Mendiola	M,	Tharakan	A,	Chen	M,	Asempa	T,	Lane	AP,	Ramanathan	M	Jr.	Characterization	of	
a	novel	high-dose	ovalbumin-induced	murine	model	of	allergic	sinonasal	inflammation.	Int	
Forum	Allergy	Rhinol	2016;6(9):964-972.		
Ramanathan	M	Jr,	London	NR	Jr,	Tharakan	A,	Surya	N,	Sussan	TE,	Rao	X,	Lin	SY,	Toskala	E,	
Rajagopalan	S,	Biswal	S.	Airborne	Particulate	matter	induces	nonallergic	eosinophilic	
sinonasal	inflammation	in	mice.	Am	J	Respir	Cell	Mol	Biol	2017;57(1):59-65.		
Tharakan	A,	Halderman	AA,	Lane	AP,	Biswal	S,	Ramanathan	M	Jr.	Reversal	of	cigarette	
smoke	extract-induced	sinonasal	epithelial	cell	barrier	dysfunction	through	Nrf2	
Activation.	Int	Forum	Allergy	Rhinol	2016;6(11):1145-1150.		
ORIGIN	AND	EFFECTS	OF	ACQUIRED	CILIARY	DEFECTS		

Johnny	L.	Carson,	PhD;	University	of	North	Carolina	at	Chapel	Hill;	CIA	2010		
Dr.	Carson	and	his	colleagues	showed	that	active	heavy	smokers	exhibit	significant	
increases	in	in	vivo	nasal	NO	levels	relative	to	individuals	exposed	to	SHS	and	nonsmokers.	
Although	NO	is	an	important	mediator	of	normal	physiologic	function,	if	present	in	excess,	
it	has	potential	pathophysiologic	effects	through	the	formation	of	highly	reactive	
peroxynitrite	and	irreversible	combination	with	tyrosine	to	form	3-nitrotyrosine.	The	
investigators	are	studying	whether	exposure	to	components	of	SHS	affect	early	ciliogenic	
events	during	ciliated	cell	differentiation	to	provoke	the	formation	of	functionally	deficient	
ciliary	defects	and	phenotypic	modification	of	the	airway	mucosa.	The	team	propagated		
nasal	epithelium	from	nonsmokers	in	the	presence	of	an	NO	donor	to	create	an	
environment	of	excessive	NO	production.	They	used	these	cultures	to	evaluate	expression	
of	molecular	markers	of	ciliogenesis,	to	assess	ciliary	ultrastructure,	and	to	document	
changes	in	phenotypic	patterns	that	represent	an	in	vitro	correlate	of	in	vivo	epithelial	
remodeling	in	the	presence	of	SHS	exposure.	The	research	team	is	also	cultured	nasal	
epithelial	cells	in	the	presence	of	3-nitrotyrosine	during	known	temporal	windows	of	
differentiation	to	assess	ciliogenic	patterns	and	phenotypic	modifications.		
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PUBLICATIONS		

Carson	JL,	Brighton	LE,	Collier	AM,	Bromberg	PA.	Correlative	ultrastructural	investigations	
of	airway	epithelium	following	experimental	exposure	to	defined	air	pollutants	and	
lifestyle	exposure	to	tobacco	smoke.	Inhal	Toxicol	2013;25(3):134-140.		

Fiedler	SE,	Sisson	JH,	Wyatt	TA,	Pavlik	JA,	Gambling	TM,	Carson	JL,	Carr	DW.	Loss	of	ASP	
but	not	ROPN1	reduces	mammalian	ciliary	motility.	Cytoskeleton	(Hoboken)	
2012;69(1):22-32.		

Horvath	KM,	Brighton	LE,	Zhang	W,	Carson	JL,	Jaspers	I.	Epithelial	cells	from	smokers	
modify	dendritic	cell	responses	in	the	context	of	influenza	infection.	Am	J	Resp	Cell	Mol	Biol	
2011;45(2):237-245.		
Knowles	MR,	Leigh	MW,	Carson	JL,	Davis	SD,	Dell	SD,	Ferkol	TW,	Olivier	KN,	Sagel	SD,	
Rosenfeld	M,	Burns	KA,	Minnix	SL,	Armstrong	MC,	Lori	A,	Hazucha	MJ,	Loges	NT,	Olbrich	H,	
Becker-Heck	A,	Schmidts	M,	Werner	C,	Omran	H,	Zariwala	MA;	Genetic	Disorders	of	
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Mucociliary	Clearance	Consortium.	Mutations	of	DNAH11	in	patients	with	primary	ciliary	
dyskinesia	with	normal	ciliary	ultrastructure.	Thorax	2012;67(5):433-441.		

Zhou	H,	Zou	B,	Hazucha	M,	Carson	JL.	Nasal	nitric	oxide	and	lifestyle	exposure	to	tobacco	
smoke.	Ann	Otol	Rhinol	Laryngol	2011;120(7):455-459.		

PRESENTATIONS	AND	ABSTRACTS		

Carson	JL.	Human	ciliopathies:	the	first	100	years.	Presented	at	University	of	Wisconsin	
Department	of	Pediatrics	Grand	Rounds,	Madison	WI,	Dec	01,	2011.		

Carson	JL.	Structure/function	modifications	of	human	nasal	epithelium	associated	with	
lifestyle	exposure	to	tobacco	smoke.	Presented	at	the	Proceedings	of	the	Southeastern	
Microscopy	Society.	Greenville,	SC,	May	22-24,	2013.		

TOBACCO	SMOKE-INDUCED	OXIDATION	AND	CILIARY	DYSFUNCTION		
Gregory	E.	Conner,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2010		

Dr.	Conner	and	colleagues	are	investigating	the	mechanistic	relationship	of	smoke-induced	
oxidative	changes	in	cystic	fibrosis	transmembrane	conductance	regulator	(CF	TR)	function	
and	decreased	mucociliary	clearance.	The	team	is	investigating	whether	reactive	oxygen	
species	(ROS)	found	in	SHS	contribute	to	changes	in	airway	surface	liquid	volume	via	an	
oxidant-mediated	mechanism,	by	first	elevating	intracellular	cyclic	adenosine	
monophosphate	levels	that	increase	CF	TR	activity	and	then,	after	chronic	ROS	exposure	
like	that	seen	following	chronic	SHS	exposure,	by	decreasing	CF	TR	activity	and	messenger	
RNA.		
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PUBLICATIONS		
Conner	GE,	Ivonnet	P,	Gelin	M,	Whitney	P,	Salathe	M.	H2O2	stimulates	cystic	fibrosis	
transmembrane	conductance	regulator	through	an	autocrine	prostaglandin	pathway,	using	
multidrug-resistant	protein-4.	Am	J	Respir	Cell	Mol	Biol.	2013;49(4):672-679.	

PRESENTATIONS	AND	ABSTRACTS		

Chen	X,	Conner	G,	Fregien	N,	Salathe	M.	Identification	of	alternative	spliced	isoforms	of	
soluble	adenylyl	cyclase	in	normal	human	bronchial	epithelial	cells	[abstract].	Am	J	Respir	
Crit	Care	Med	2012;185:A6342.		

Conner	GE,	Ivonnet	P,	Salathe	M.	Hydrogen	peroxide	activates	prostanoid	receptors	to	
increase	anion	secretion	by	human	bronchial	epithelial	cells	[abstract].	Am	J	Resp	Crit	Care	
Med	2011;183:A4227.		
SECOND	HAND	SMOKE	PROMOTES	ANTIBIOTIC	RESISTANCE	AND	VIRULENCE	IN	
UPPER	AIRWAY	BACTERIA:	A	NOVEL	MECHANISM	FOR	SECONDHAND	SMOKE	
INDUCED	AIRWAY	DISEASES		
Ritwij	Kulkarni,	PhD;	Columbia	University;	Louisiana	State	University;	YCSA	2010		

Dr.	Kulkarni	and	colleagues	studied	whether	genotoxic	and	mutagenic	chemicals	in	
cigarette	smoke	(CS)	affect	the	normal	microflora	of	the	upper	respiratory	tract,	resulting	
in	the	emergence	of	virulent	pathogens	that	are	refractory	to	available	antibiotic	
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treatments.	The	research	team	has	determined	that	exposure	to	CS	augments	the	formation	
of	an	S.	aureus	biofilm	and	its	adherence	to	respiratory	epithelium.	At	the	molecular	level,	
CS-mediated	induction	of	staphylococcal	biofilms	is	accompanied	by	downregulation	of	the	
quorum	sensing	agr	regulon	that	is	involved	in	biofilm	dispersal	and	modulation	of	
bacterial	response	to	oxidative	stress.	Pretreatment	with	an	anti-oxidant	N-acetyl	cysteine	
abrogates	CS-mediated	biofilm	induction,	indicating	an	important	role	for	reactive	oxygen	
species	in	this	process.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Kulkarni	R,	Antala	S,	Wang	A,	Amaral	FE,	Rampersaud	R,	Larussa	SJ,	Planet	PJ,	Ratner	AJ.	
Cigarette	smoke	increases	Staphylococcus	aureus	biofilm	formation	via	oxidative	stress.	
Infect	Immun	2012;80(11):3804-3811.		

Kulkarni	R,	Caskey	J,	Singh	S,	Paudel	S,	Baral	P,	Schexnayder	M,	Kim	J,	Kim	N,	Kosmider	B,	
Ratner	AJ,	Jeyaseelan	S.	Cigarette	smoke	extract-exposed	MRSA	regulates	leukocyte	
function	for	pulmonary	persistence.	Am	J	Respir	Cell	Mol	Biol	2016;55(4):586-601.	

Kulkarni	R,	Randis	TM,	Antala	S,	Wang	A,	Amaral	FA,	Ratner	AJ.	Beta	H/C	of	group	B	
streptococci	enhances	host	inflammation	but	is	dispensable	for	establishment	of	urinary	
tract	infection.	PLoS	One	2013;	8(3):	e59091.		

Leissinger	M,	Kulkarni	R,	Zemans	RL,	Downey	GP,	Jeyaseelan	S.	Investigating	the	role	of	
NOD-like	receptors	in	bacterial	lung	infection.	Am	J	Respir	Crit	Care	Med	
2014;189(12):1461-1468.	

Paragas	N,	Kulkarni	R,	Werth	M,	Schmidt-Ott	KM,	Forster	C,	Deng	R,	Zhang	Q,	Singer	E,	
Klose	AD,	Shen	TH,	Francis	KP,	Ray	S,	Vijayakumar	S,	Seward	S,	Bovino	ME,	Xu	K,	Takabe	Y,	
Amaral	FE,	Mohan	S,	Wax	R,	Corbin	K,	Sanna-Cherchi	S,	Mori	K,	Johnson	L,	Nickolas	T,	
D'Agati	V,	Lin	CS,	Qiu	A,	Al-Awqati	Q,	Ratner	AJ,	Barasch	J.	Alpha-Intercalated	cells	defend	
the	urinary	system	from	bacterial	infection.	J	Clin	Invest	2014;124(7):2963-2976.	Erratum	
in:	J	Clin	Invest	2014;124(12):5521.	
Rampersaud	R,	Planet	PJ,	Randis	TM,	Kulkarni	R,	Aguilar	JL,	Lehrer	RI,	Ratner	AJ.	
Inerolysin,	a	cholesterol-dependent	cytolysin	produced	by	Lactobacillus	iners.	J	Bacteriol	
2011;193(5):1034-1041.	
PRESENTATIONS	AND	ABSTRACTS		

Kulkarni	R,	Antala	S,	Wang	A,	Amaral	FA,	Rampersaud	R,	Ratner	AJ.	Cigarette	smoke	
induces	biofilm	formation	in	Staphylococcus	aureus.	Presented	at	the	American	Society	for	
Microbiology	Annual	Meeting.	San	Francisco,	CA,	Jun	16-19,	2012.		

Kulkarni	R,	Antala	S,	Wang	A,	Ratner	AJ.	Cigarette	smoke	exposure	modulates	bacterial	
antibiotic	resistance	and	virulence	factors.	Presented	at	the	Microbial	Pathogenesis	and	
Host	Response	meeting	at	Cold	Spring	Harbor	Laboratory.	Cold	Spring	Harbor,	NY,	Sept	13-
17,	2011.		
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EFFECTS	OF	SECOND	HAND	SMOKE	ON	DENDRITIC	CELL	REGULATION	AND	
FUNCTION	IN	CHRONIC	RHINOSINUSITIS	

Jennifer	Mulligan,	PhD;	Charleston	Research	Institute;	YCSA	2010		
Dr.	Mulligan	and	her	team	observed	that	in	the	sinus	mucosa	there	is	an	increased	presence	
of	dendritic	cells	(DCs)	and	DC	chemokines	in	patients	with	chronic	rhinosinusitis	with	
nasal	polyps	(CRSwNP)	and	allergic	fungal	rhinosinusitis	(AFRS)	compared	to	control	and	
CRS	subjects	without	nasal	polyps	(CRSsNP).	The	investigators	have	also	shown	that	there	
are	increased	numbers	of	circulating	DCs	in	CRSwNP	and	AFRS	as	compared	to	control	and	
CRSsNP	subjects.	These	studies	suggest	that	the	Th2	skewing	observed	in	CRSwNP	and	
AFRS	are	DC-mediated.		
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at	the	69th	American	Academy	of	Otolaryngic	Allergy	Annual	Meeting.	Boston,	MA,	Sept	24-
25,	2010.		

Mulligan	JK,	White	D,	Wang	E,	Sansoni	ER,	Schlosser	RJ.	Vitamin	D3	deficiency	in	children	
with	chronic	rhinosinusitis	with	nasal	polyps	[abstract].	Presented	at	the	American	
Academy	of	Otolaryngology-Head	and	Neck	Surgery	Foundation	Annual	Meeting	&	OTO	
EXPO.	2011	
SECOND	HAND	SMOKE-	INDUCED	VITAMIN	D	DEFICIENCY	PROMOTES	AIRWAY	
INFECTION	AND	PROVIDES	A	NOVEL	THERAPEUTIC	TARGET		

Adam	J.	Ratner,	MD,	MPH;	Columbia	University;	CIA	2010		
Dr.	Ratner	and	his	team	have	shown	that	antimicrobial	peptides	are	important	to	epithelial	
defense	against	microbial	products	and	that	the	active	form	of	vitamin	D	can	regulate	
epithelial	production	of	these	mediators.	The	team	determined	whether	SHS	exposure	
induces	vitamin	D	deficiency	and	whether	this	predisposes	SHS-exposed	patients	to	
respiratory	infections,	including	chronic	rhinosinusitis.	The	team	used	a	combination	of	in	
vitro,	in	vivo,	and	population	data	to	assess	the	validity	and	the	importance	of	SHS-induced	
alterations	in	vitamin	D	metabolism	to	airway	infections,	and	they	determined	the	potential	
for	vitamin	D	supplementation	as	a	treatment	for	SHS-induced	respiratory	diseases.		
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Microbiol.	2011;11:239.	
Kulkarni	R,	Antala	S,	Wang	A,	Amaral	FE,	Rampersaud	R,	Larussa	SJ,	Planet	PJ,	Ratner	AJ.	
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2013;67(2):132-135.	
Planet	PJ,	Rampersaud	R,	Hymes	SR,	Whittier	S,	Della-Latta	PA,	Narechania	A,	Daugherty	
SC,	Santana-Cruz	I,	Desalle	R,	Ravel	J,	Ratner	AJ.	Genome	Sequence	of	the	Human	Abscess	
Isolate	Streptococcus	intermedius	BA1.	Genome	Announc.	2013;1(1).	
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Infect	Immun.	2013;81(12):4544-4550.	

PRESENTATIONS	AND	ABSTRACTS		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

172	

Kulkarni	R,	Antala	S,	Wang	A,	Amaral	FA,	Rampersaud	R,	Ratner	AJ.	Cigarette	smoke	
induces	biofilm	formation	in	Staphylococcus	aureus.	Presented	at	the	American	Society	for	
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Host	Response	meeting	at	Cold	Spring	Harbor	Laboratory.	Cold	Spring	Harbor,	NY,	Sept	13-
17,	2011.		
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Pathogenesis	and	Host	Response	Meeting.	Cold	Spring	Harbor,	NY,	Sept	13-17,	2011.		

Los	FCO,	Ratner	AJ.	The	role	of	orphan	nuclear	receptor	NR4A1	in	defense	against	bacterial	
pore-forming	toxins.	Presented	at	the	American	Society	for	Cell	Biology	Annual	Meeting.	
San	Francisco,	CA,	Dec	15-19,	2012.		

Sapra	KJ,	Randis	TM,	Shutak	CW,	Whittier	S,	Gelber	SE,	Ratner	AJ.	Genotypic	variations	in	
the	VDR	Fok1	SNP	modify	association	of	smoking	with	BV	prevalence	in	non-pregnant	
women.	Presented	at	the	Society	for	Gynecologic	Investigation	Annual	Meeting.	Orlando,	
FL,	Mar	20-23,	2013.		
TOBACCO	MEDIATED	SINONASAL	CILIARY	DYSFUNCTION		

Noam	Cohen,	MD,	PhD;	Philadelphia	Research	&	Education	Foundation;	CIA	2009		
Dr.	Cohen	demonstrated	that	SHS	exposure	not	only	diminishes	the	ability	of	the	nose	and	
sinuses	to	respond	to	environmental	challenges	(dust,	bacteria,	viruses,	pollen)	but	also	
impairs	the	ability	of	new	forming	cells	to	grow	hair-like	projections	(cilia).	These	results	
suggest	that	exposure	to	SHS	may	significantly	contribute	to	the	development	and	
persistence	of	chronic	sinusitis.	Using	sinus	tissue	obtained	from	patients	undergoing	sinus	
surgery,	as	well	as	mouse	nasal	cells	growing	in	culture,	Dr.	Cohen	and	his	team	further	
investigated	the	effects	of	SHS	exposure	on	the	function	and	regeneration	of	the	hair-like	
projections	responsible	for	keeping	the	nose	and	sinuses	clean.		
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Chiu	AG,	Kennedy	DW,	Palmer	JN,	Leid	JG,	Kreindler	JL,	Cohen	NA.	Tobacco	smoke	
mediated	induction	of	sinonasal	microbial	biofilms.	PLoS	One	2011;6(1):e15700.		
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smoke	exposure	impairs	respiratory	epithelial	ciliogenesis.	Am	J	Rhinol	Allergy	
2009;23(2):117-122.		
Zhao	KQ,	Cowan	AT,	Lee	RJ,	Goldstein	N,	Droguett	K,	Chen	B,	Zheng	C,	Villalon	M,	Palmer	JN,	
Kreindler	JL,	Cohen	NA.	Molecular	modulation	of	airway	epithelial	ciliary	response	to	
sneezing.	FASEB	J	2012;26(8):3178-3187.		
SECONDHAND	TOBACCO	SMOKE	EXACERBATION	OF	ALLERGIC	RHINITIS		

M.	Boyd	Gillespie,	MD;	Charleston	Research	Institute;	CIA	2008		

Dr.	Gillespie	and	colleagues	investigated	whether	SHS	exposure	triggers	local	release	of	
neurogenic	mediators	that	augment	the	classic	Th2	adaptive	response	of	allergic	and	non-
allergic	rhinosinusitis	(AR)	and	lead	to	increased	dendritic	cell	(DC)	maturation	and	
recruitment.	The	team	found	that	cigarette	smoke	extract	stimulates	epithelial	cells	to	
secrete	factors	that	result	in	increased	DC	maturation,	which	is	most	pronounced	in	Th2	
subsets	of	rhinosinusitis	that	are	both	allergic	and	non-allergic.	In	addition,	nerve	growth	
factor	was	shown	to	be	increased	and	brain	derived	neurotrophic	factor	was	shown	to	be	
decreased	in	allergic	rhinosinusitis	tissue.		

It	was	not	possible	to	identify	definitive	differences	in	innate	immunity,	specifically	
neurogenic	inflammatory	mediators,	induced	by	SHS,	however,	the	investigators	were	able	
to	identify	a	definite	mechanism	by	which	SHS	causes	inflammation	in	rhinosinusitis	with	
in	vivo	clinical	data	and	in	vitro	mechanistic	studies,	which	demonstrated	that	SHS	impairs	
vitamin	D	metabolism	that	affects	innate	immunity	by	causing	HSNRCs	to	secrete	
proinflammatory	cytokines	and	recruitment	of	APCs.		
FAMRI	SUPPORTED	RESEARCH		
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Coffey	C,	Mulligan	RM,	Gillespie	MB,	Schlosser	RJ.	Mucosal	expression	of	nerve	growth	
factor	and	brain-derived	neurotrophic	factor	in	chronic	rhinosinusitis.	Presented	at	the	
American	Rhinologic	Society	Meeting.	Philadelphia,	PA,	Apr	15-19,	2009.		
PATHOGENESIS	OF	CHRONIC	RHINOSINUSITIS	IN	RELATION	TO	SECONDHAND	
CIGARETTE	SMOKE	AND	ABNORMAL	EPITHELIAL	INNATE	IMMUNITY		

Daniel	L.	Hamilos,	MD;	Massachusetts	General	Hospital;	CIA	2008		
Dr.	Hamilos	and	colleagues	investigated	chronic	rhinosinusitis	(CRS)	by	using	in	vitro	
cultures	of	primary	nasal	epithelial	cell	(PNEC)	to	study	the	behavior	of	epithelial	cells	
from	patients	with	chronic	rhinosinusitis	without	nasal	polyposis	(CRSsNP),	CRS	with	nasal	
polyposis,	and	healthy	controls.	They	found	that	primary	nasal	epithelial	cells	from	patients	
with	CRSsNP	have	an	exaggerated	response	to	stimulation	with	cigarette	smoke	extract	
(CSE)	plus	double-stranded	RNA	(dsRNA),	a	stimulus	mimicking	a	viral	infection.	CRSsNP	
patients	produce	excessive	RANTES,	a	chemokine	involved	in	recruitment	of	lymphocytes	
and	eosinophils	into	sinus	tissue.	This	team	found	that	NP	patients	have	an	exaggerated	
response	to	CSE	and	dsRNA	with	respect	to	production	of	TGF-b1	and	activin-A.	These	
results	show	that	cigarette	smoke	exposure	exacerbates	viral	infection	and	contributes	to	
chronic	rhinosinusitis.		
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2008;122(6):1145-1153.		
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growth	factor	beta	1	and	activin	A	are	increased	in	nasal	polyp	tissue	and	induced	in	nasal	
polyp	epithelium	by	cigarette	smoke	and	Toll-like	receptor	3	ligation.	Int	Forum	Allergy	
Rhinol	2015;5(7):573-582.	

SECONDHAND	SMOKE	AND	SINUSITIS:	EFFECT	OF	SIDESTREAM	SMOKE	ON	SINUS	
OSTIAL	PATENCY		

Dennis	Shusterman,	MD,	MPH,	John	Balmes,	MD;	University	of	California,	San	
Francisco;	CIA	2008		
Drs.	Shusterman	and	Balmes	showed	that	nasal	exposure	to	chemical	irritants	produces	
transient	airflow	obstruction,	particularly	among	individuals	with	pre-existing	allergic	
rhinitis.	They	speculated	that	SHS-induced	nasal	mucosal	swelling	could	contribute	to	the	
development	of	sinusitis,	since	mucosal	swelling	likely	affects	sinus	ostial	patency.	Analysis	
of	nasal	nitric	oxide	(NO)	samples	taken	under	quiet	conditions	from	normal	controls	was	
consistent	with	the	para-nasal	sinuses	acting	as	a	reservoir	of	nasal	NO	and	with	
osteomeatal	complex	patency	acting	as	a	significant	factor	in	NO	diffusion.		
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NO	response	to	humming	as	an	index	of	osteo-meatal	patency:	A	comparison	with	sinus	CT	
measurements	[abstract].	J	All	&	Clin	Immunol	2011;127(2):AB121.		

REVERSAL	OF	TOBACCO-RELATED	CHRONIC	SINUSITIS		
Bradford	A.	Woodworth,	MD;	University	of	Alabama	at	Birmingham;	YCSA	2008		

Dr.	Woodworth	and	colleagues	investigated	whether	exposure	to	SHS	induces	chronic	
rhinosinusitis	(CRS)	by	inhibiting	mucociliary	function.	The	investigators	examined	the	
relationships	among	SHS	exposure,	zinc	deficiency,	and	CRS	in	human	subjects	by	
correlating	zinc	levels	and	SHS	exposure	to	CRS	signs	and	symptoms.	They	also	
investigated	the	mechanism	of	action	by	which	SHS	exerts	influence	on	the	major	apical	
epithelial	Cl-channel	cystic	fibrosis	transmembrane	conductance	regulator	(CF	TR)	and	
examined	the	ability	of	the	powerful	CF	TR	activator	resveratrol	to	reverse	the	deleterious	
effects	of	SHS.		
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epithelium.	Otolaryngol	Head	Neck	Surg	2010;143(3):397-404.		
Blount	A,	Zhang	S,	Chestnut	M,	Hixon	B,	Skinner	D,	Sorscher	EJ,	Woodworth	BA.	
Transepithelial	ion	transport	is	suppressed	in	hypoxic	sinonasal	epithelium.	Laryngoscope	
2011;121(9):1929-1934.		
Conger	BT,	Zhang	S,	Skinner	D,	Hicks	SB,	Sorscher	EJ,	Rowe	SM,	Woodworth	BA.	
Comparison	of	cystic	fibrosis	transmembrane	conductance	regulator	(CF	TR)	and	ciliary	
beat	frequency	activation	by	the	cftr	modulators	genistein,	VRT-532,	and	UCCF-152	in	
primary	sinonasal	epithelial	cultures.	JAMA	Otolaryngol	Head	Neck	Surg	2013;139(8):822-	
827.		
Solomon	GM,	Frederick	C,	Zhang	S,	Gaggar	A,	Harris	T,	Woodworth	BA,	Steele	C,	Rowe	SM.	
IP-10	Is	a	potential	biomarker	of	cystic	fibrosis	acute	pulmonary	exacerbations.	PLoS	One	
2013;8(8):e72398.		
Virgin	F,	Zhang	S,	Schuster	D,	Azbell	C,	Fortenberry	J,	Sorscher	EJ,	Woodworth	BA.	The	
bioflavonoid	compound,	sinupret,	stimulates	transepithelial	chloride	transport	in	vitro	and	
in	vivo.	Laryngoscope	2010;120(5):1051-1056.		

Virgin	FW,	Azbell	C,	Schuster	D,	Sunde	J,	Zhang	S,	Sorscher	EJ,	Woodworth	BA.	Exposure	to	
cigarette	smoke	condensate	reduces	calcium	activated	chloride	channel	transport	in	
primary	sinonasal	epithelial	cultures.	Laryngoscope	2010;120(7):1465-1469.		

Woodworth	BA,	Tamashiro	E,	Bhargave	G,	Cohen	NA,	Palmer	JN.	Pseudomonas	aeruginosa	
biofilms	on	viable	airway	epithelial	cell	monolayers.	Am	J	Rhinol	2008;22(3):235-238.		
Zhang	S,	Smith	N,	Schuster	D,	Azbell	C,	Sorscher	EJ,	Rowe	SM,	Woodworth	BA.	Quercetin	
increases	cystic	fibrosis	transmembrane	conductance	regulator-mediated	chloride	
transport	and	ciliary	beat	frequency:	Therapeutic	implications	for	chronic	rhinosinusitis.	
Am	J	Rhinol	Allergy	2011;25(5):307-312.		

LABORATORY	STUDIES	OF	HUMAN	NASAL	EPITHELIUM		
Johnny	L.	Carson,	PhD;	University	of	North	Carolina	at	Chapel	Hill;	CIA	2007		

Dr.	Carson’s	goal	was	to	determine	if	exposure	of	human	ciliated	airway	epithelial	cells	to	
components	of	tobacco	smoke	contributes	to	evident	development	and	structural	
anomalies	of	cilia	and	to	epithelial	remodeling	resulting	in	measurable	dysfunction.	This	
follows	on	findings	of	previous	FAMRI-supported	research	documenting	accelerated	ciliary	
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beat	frequencies	(CBF)	in	freshly	acquired	nasal	epithelium	of	human	subjects	having	
variable	histories	of	lifestyle	tobacco	smoke	exposure.	These	studies	showed	that	nasal	
epithelium	deriving	from	tobacco	smoke-exposed	subjects	and	subsequently	cultured	in	an	
air-liquid	interface	system	retains	physiologic	and	phenotypic	characteristics	of	the	
epithelial	layer	in	vivo	even	through	rounds	of	proliferative	expansion.	Stable	epigenetic	
factors	are	operative	that	influence	mucociliary	function	and	phenotype	commitment,	even	
in	the	absence	of	continuing	exposure.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Carson	JL,	Lu	T-S,	Brighton	L,	Hazucha	M,	Jaspers	I,	Zhou	H.	Phenotypic	and	physiologic	
variability	in	nasal	epithelium	cultured	from	smokers	and	non-smokers	exposed	to	
secondhand	tobacco	smoke.	In	vitro	Cell	Dev	Biol	Anim	2010;46(7):606-612.		

TOBACCO	SMOKE	EXPOSURE,	INNATE	IMMUNITY,	AND	CHRONIC	SINUSITIS		

Andrew	P.	Lane,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2007		
Dr.	Lane’s	previous	work	demonstrated	that	the	function	of	the	local	immune	system	
within	the	nose	is	diminished	in	patients	with	chronic	sinusitis.	In	this	study,	the	
researchers	investigated	whether	tobacco	smoke	exposure	impacts	the	innate	immune	
function	of	the	nasal	lining,	thereby	predisposing	individuals	to	sinusitis.	They	examined	
immune	gene	expression	in	nasal	tissue	obtained	from	patients	with	varying	degrees	of	
SHS	exposure,	and	used	a	cell	culture	model	to	determine	the	effect	of	tobacco	smoke	on	
sinus	epithelial	cells	derived	from	patients	and	controls.	The	results	indicate	that	the	
tobacco	smoke	component	acrolein	suppresses	expression	of	antimicrobial	products	
produced	by	epithelial	cells	in	vitro.	The	investigators	focused	on	the	expression	of	multiple	
epithelial	cell	gene	targets	involved	in	the	innate	and	the	adaptive	immune	system	of	the	
nose	and	sinuses.	They	determined	whether	a	subject’s	history	of	smoke	exposure	is	
associated	with	an	impaired	ability	of	their	sinus	epithelial	cells	to	respond	to	bacterial	
stimuli.	Failure	of	nasal	mucosal	immunity	to	eliminate	pathogens	is	an	important	
underlying	factor	in	the	development	of	chronic	sinusitis	among	smoke-exposed	
individuals.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Heinecke	L,	Proud	D,	Sanders	S,	Schleimer	RP,	Kim	J.	Induction	of	B7-H1	and	B7-DC	
expression	on	airway	epithelial	cells	by	the	Toll-like	receptor	3	agonist	double-stranded	
RNA	and	human	rhinovirus	infection:	in	vivo	and	in	vitro	studies.	J	Allergy	Clin	Immunol	
2008;121:1155-1160.		
Kim	J,	Myers	AC,	Chen	L,	Pardoll	DM,	Truong-Tran	QA,	Lane	AP,	McDyer	JF,	Fortuno	L,	
Schleimer	RP.	Constitutive	and	inducible	expression	of	b7	family	of	ligands	by	human	
airway	epithelial	cells.	Am	J	Respir	Cell	Mol	Biol.	2005;33(3):280-289.	

Lalaker	A,	Nkrumah	L,	Lee	WK,	Ramanathan	M,	Lane	AP.	Chitin	stimulates	expression	of	
acidic	mammalian	chitinase	and	eotaxin-3	by	human	sinonasal	epithelial	cells	in	vitro.	Am	J	
Rhinol	Allergy	2009;23(1):8-14.		
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Ramanathan	M	Jr,	Lee	WK,	Spannhake	EW,	Lane	AP.	Th2	cytokines	associated	with	chronic	
rhinosinusitis	with	polyps	down-regulate	the	antimicrobial	immune	function	of	human	
sinonasal	epithelial	cells.	Am	J	Rhinol	2008;22(2):115-121.	
Reh	DD,	Ramanathan	M	Jr,	Sultan	B,	Wang	Y,	May	L,	Lane	AP.	The	role	of	hepatocyte	growth	
factor/c-Met	in	chronic	rhinosinusitis	with	nasal	polyps.	Am	J	Rhinol	Allergy	
2010;24(4):266-270.		
Reh	DD,	Wang	Y,	Ramanathan	M	Jr,	Lane	AP.	Treatment-recalcitrant	chronic	rhinosinusitis	
with	polyps	is	associated	with	altered	epithelial	cell	expression	of	interleukin-33.	Am	J	
Rhinol	Allergy	2010;24(2):105-109.		
EVALUATING	CD137	AS	A	NOVEL	TREATMENT	IN	A	NEW	TOBACCO-EXACERBATED	
MODEL	OF	CHRONIC	SINUSITIS		
Rodney	J.	Taylor,	MD,	MPH;	University	of	Maryland;	CIA	2007		

Dr.	Taylor’s	goal	was	to	develop	a	murine	model	of	allergy-mediated	CRS	and	a	model	of	
tobacco-exacerbated	CRS.	By	using	mice	with	well-described	sinus	anatomy,	the	
investigators	endeavored	to	create	the	models	using	a	known	allergen	and	immunogen,	
ovalbumin,	that	results	in	a	localized	allergic	reaction	that	will	occur	in	the	sinuses	and	
nasal	cavity	leading	to	mucosal	thickening	and	infiltration	of	eosinophils	and	other	chronic	
inflammatory	cells.		

CLINICAL	PHASE	I/IIA	TRIAL	FOR	TESTING	THE	EFFICACY	OF	MRX-4	IN	ALLERGIC	
RHINITIS	

Saul	Yedgar,	PhD;	Hebrew	University	of	Jerusalem;	2007		

Dr.	Yedgar’s	team	designed	a	synthetic	nonsteroidal	anti-inflammatory	drug	prototype,	
which	consists	of	secretory	phospholipase	A2	(sPLA2)-inhibiting	lipids	(PLA2Is)	that	
incorporate	into	the	cell	membrane	linked	to	glycosaminoglycans	(GAGs)	and	prevent	
PLA2I	internalization.	The	investigators	explored	the	involvement	of	sPLA2	in	
experimental	allergic	bronchitis	(EAB)	in	mice	and	in	metaplasia	(mucus	over-secretion)	of	
human	tracheal	epithelial	cells,	which	is	a	major	pathological	manifestation	of	respiratory	
system	diseases.	They	found	that	the	development	of	EAB	was	accompanied	by	enhanced	
expression	of	sPLA2-X	and	cyotosolic	PLA2-IVc	in	lung	homogenates,	but	both	were	
suppressed	upon	treatment	with	nebulized	PLA2I	with	amelioration	of	broncho-
constriction	and	airway	remodeling	and	suppression	of	the	airway-constricting	eicosanoids	
cysteinyl-leukotrienes	and	thromboxane	B2.	They	also	found	that	mucin	secretion	by	IL-
13-stimulated	human	airway	epithelial	(HAE)	cells	was	accompanied	by	elevated	
expression	of	PLA2,	especially	sPLA2-X.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Mruwat	R,	Yedgar	S,	Lavon	I,	Ariel	A,	Krimsky	M,	Shoseyov	D.	Phospholipase	A2	in	
experimental	allergic	bronchitis:	a	lesson	from	mouse	and	rat	models.	PLoS	One	
2013;8(10):e76641.		
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SECONDHAND	TOBACCO	SMOKE	EXPOSURE	INCREASES	BIOFILMS	FORMATION	AND	
SUBSEQUENT	CILIARY	DYSFUNCTION		

James	N.	Palmer,	MD;	University	of	Pennsylvania;	CIA	2006		
Dr.	Palmer	determined	whether	tobacco	smoke	exposure	allows	bacterial	biofilms	to	grow	
faster	in	the	sinuses,	and,	if	they	grow	faster,	whether	more	biofilms	in	the	sinuses	mean	
the	cilia	will	stop	working.	Dr.	Palmer	grew	sinus	linings	from	sinus	surgery	patients	in	a	
Petri	dish	and	treated	some	of	the	specimens	with	cigarette	smoke	condensate	and	bacteria	
that	form	biofilms	to	determine	if	more	biofilms	will	form	(and	whether	the	cilia	stop	
working)	in	those	exposed	to	cigarette	smoke.	Cigarette	smoke	exposure	may	cause	ciliary	
damage	and	decrease	the	defenses	of	the	sinonasal	mucosa	because	of	increased	biofilm	
accumulation.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Adappa	ND,	Zhang	Z,	Palmer	JN,	Kennedy	DW,	Doghramji	L,	Lysenko	A,	Reed	DR,	Scott	T,	
Zhao	NW,	Owens	D,	Lee	RJ,	Cohen	NA.	The	bitter	taste	receptor	T2R38	is	an	independent	
risk	factor	for	chronic	rhinosinusitis	requiring	sinus	surgery.	Int	Forum	Allergy	Rhinol	
2014;4(1):3-7.	
Chen	B,	Antunes	MB,	Claire	SE,	Palmer	JN,	Chiu	AG,	Kennedy	DW,	Cohen	NA.	Reversal	of	
chronic	rhinosinusitis-associated	sinonasal	ciliary	dysfunction.	Am	J	Rhinol	
2007;21(3):346-353.		

Chen	B,	Shaari	J,	Claire	SE,	Palmer	JN,	Chiu	AG,	Kennedy	DW,	Cohen	NA.	Altered	sinonasal	
ciliary	dynamics	in	chronic	rhinosinusitis.	Am	J	Rhinol	2006;	20(3):325-329.		
Goldstein-Daruech	N,	Cope	EK,	Zhao	KQ,	Vukovic	K,	Kofonow	JM,	Doghramji	L,	González	B,	
Chiu	AG,	Kennedy	DW,	Palmer	JN,	Leid	JG,	Kreindler	JL,	Cohen	NA.	Tobacco	smoke	
mediated	induction	of	sinonasal	microbial	biofilms.	PLoS	One	2011;6(1):e15700.		

Prince	AA,	Steiger	JD,	Khalid	AN,	Dogrhamji	L,	Reger	C,	Eau	Claire	S,	Chiu	AG,	Kennedy	DW,	
Palmer	JN,	Cohen	NA.	Prevalence	of	biofilm-forming	bacteria	in	chronic	rhinosinusitis.	Am	J	
Rhinol	2008;22(3):239-245.		

Schipor	I,	Palmer	JN,	Cohen	AS,	Cohen	NA.	Quantification	of	ciliary	beat	frequency	in	
sinonasal	epithelial	cells	using	differential	interference	contrast	microscopy	and	high-
speed	digital	video	imaging.	Am	J	Rhinol	2006;20(1):124-127.		

Shaari	J,	Palmer	JN,	Chiu	AG,	Judy	KD,	Cohen	AS,	Kennedy	DW,	Cohen	NA.	Regional	analysis	
of	sinonasal	ciliary	beat	frequency.	Am	J	Rhinol	2006;20(2):150-154.		

Woodworth	BA,	Antunes	MB,	Bhargave	G,	Palmer	JN,	Cohen	NA.	Murine	tracheal	and	nasal	
septal	epithelium	for	air-liquid	interface	cultures:	a	comparative	study.	Am	J	Rhinol	
2007;21(5):533-537.		

Woodworth	BA,	Tamashiro	E,	Bhargave	G,	Cohen	NA,	Palmer	JN.	An	in	vitro	model	of	
Pseudomonas	aeruginosa	biofilms	on	viable	airway	epithelial	cell	monolayers.	Am	J	Rhinol	
2008;22(3):235-238.		
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Schipor	I,	Cryer	JE,	Cohen	AS,	Palmer	JN,	Cohen	NA.	Physiologic	sequelae	of	biofilm	and	
non-biofilm	forming	Pseudomonas	aeruginosa	sinusitis.	Presented	at	the	Combined	
Otolaryngology	Spring	Meeting.	Boca	Raton,	FL,	Apr	2005.		
EFFECTS	OF	SECONDHAND	TOBACCO	SMOKE	ON	SINONASAL	IMMUNITY		

Rodney	J.	Schlosser,	MD;	Charleston	Research	Institute;	CIA	2006		

Dr.	Schlosser	and	colleagues	found	increased	surfactant	proteins	(SP)-A,	B,	and	D	gene	
expression	and	protein	production	in	certain	types	of	sinusitis	associated	with	Th1	
adaptive	immune	responses,	although	this	did	not	appear	to	be	affected	by	smoke	
exposure.	The	research	team’s	in	vitro	tissue	explant	model	was	used	to	demonstrate	an	
increased	inflammatory	response	as	measured	by	IL-8,	PGE2,	and	GMCSF	with	increasing	
exposure	to	cigarette	smoke	extract.	These	inflammatory	responses	are	abolished	by	
superoxide	dismutase,	indicating	that	tobacco	smoke	causes	inflammation	via	production	
of	free	radicals.	Additionally,	activation	of	the	complement	pathway	occurs	in	some	subsets	
of	chronic	rhinosinusitis,	and	complement-deficient	mice	are	protected	from	the	pro-
inflammatory	effects	of	smoke	exposure.	The	normal	protective	dynamic	ciliary	response	of	
upper	airway	epithelium	is	abolished	in	cells	exposed	to	smoke.	These	results	demonstrate	
that	tobacco	smoke	exposure	increases	complement	activation	and	free	radical	production,	
and	inhibits	protective	ciliary	action,	but	it	does	not	appear	to	affect	opsonization	with	
surfactant	proteins.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Ahn	CN,	Wise	SK,	Lathers	DM,	Mulligan	RM,	Harvey	RJ,	Schlosser	RJ.	Local	production	of	
antigen-specific	IgE	in	different	anatomic	subsites	of	allergic	fungal	rhinosinusitis	patients.	
Otolaryngol	Head	Neck	Surg	2009;141:97-103.	
Bleier	BS,	Debnath	I,	Harvey	RJ,	Schlosser	RJ.	Temporospatial	quantification	of	fluorescein-
labeled	sinonasal	irrigation	delivery.	Int	Forum	Allergy	Rhinol.	2011;1(5):361-365.	

Mulligan	RM,	Atkinson	C,	Vertegel	AA,	Reukov	V,	Schlosser	RJ.	Cigarette	smoke	extract	
stimulates	interleukin-8	production	in	human	airway	epithelium	and	is	attenuated	by	
superoxide	dismutase	in	vitro.	Am	J	Rhinol	Allergy	2009;23(6):1-4.		

Rampey	AM,	Lathers	DMR,	Woodworth	BA,	Schlosser	RJ.	Immunolocalization	of	dendritic	
cells	and	pattern	recognition	receptors	in	chronic	rhinosinusitis.	Am	J	Rhinol	
2007;21(1):117-121.	
Schlosser	RJ,	Mulligan	RM,	Varela	JC,	Atkinson	C.	Alterations	in	gene	expression	of	
complement	components	in	chronic	rhinosinusitis.	Am	J	Rhinol	Allergy	2010;24(1):21-25.		

Sheahan	P,	Ahn	CN,	Harvey	RJ,	Wise	SK,	Mulligan	RM,	Lathers	DM,	Schlosser	RJ.	Local	IgE	
production	in	nonatopic	nasal	polyposis.	J	Otolaryngol	Head	Neck	Surg	2010;39(1):45-51.	

Skinner	ML,	Schlosser	RJ,	Neal	JG,	Woodworth	BA,	Hall	J,	Newton	D,	Baatz	JE.	Innate	and	
adaptive	mediators	in	cystic	fibrosis	and	allergic	fungal	rhinosinusitis.	Am	J	Rhinol	
2007;21(5):538-541.		
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Wise	SK,	Ahn	C,	Lathers	D,	Mulligan	R,	Schlosser	RJ.	Antigen-specific	IgE	in	sinus	mucosa	of	
allergic	fungal	rhinosinusitis.	Am	J	Rhinol	2008;22:451-456.	

Wise	SK,	Ahn	CN,	Schlosser	RJ.	Localized	immunoglobulin	E	expression	in	allergic	rhinitis	
and	nasal	polyposis.	Curr	Opin	Otolaryngol	Head	Neck	Surg	2009;17:216-222.	

Woodworth	BA,	Lathers	D,	Neal	JG,	Skinner	M,	Richardson	M,	Young	MR,	Schlosser	RJ.	
Immunolocalization	of	surfactant	protein	A	and	D	in	sinonasal	mucosa.	Am	J	Rhinol	
2006;20(4):461-465.		

Woodworth	BA,	Neal	JG,	Newton	D,	Joseph	K,	Kaplan	AP,	Baatz	JE,	Schlosser	RJ.	Surfactant	
protein	A	and	D	in	human	sinus	mucosa:	A	preliminary	report.	ORL	J	Otorhinolaryngol	Relat	
Spec	2007;69(1):57-60.	

Woodworth	BA,	Wood	R,	Baatz	JE,	Schlosser	RJ.	Sinonasal	surfactant	protein	A1,	A2,	and	D	
is	elevated	in	cystic	fibrosis:	A	preliminary	report.	Otolaryngol	Head	Neck	Surg	
2007;137(1):34-38.		

Woodworth	BA,	Wood	R,	Bhargave	G,	Cohen	NA,	Baatz	JE,	Schlosser	RJ.	Surfactant	protein	B	
detection	and	gene	expression	in	chronic	rhinosinusitis.	Laryngoscope	2007;117(7):1296-
1301.		

PRESENTATIONS	AND	ABSTRACTS		
Ahn	CN,	Lathers	D,	Wise	SK,	Mulligan	R,	Schlosser	RJ.	Quantification	of	dendritic	cells	in	
chronic	rhinosinusitis.	Presented	at	the	Annual	American	Academy	of	Otolaryngology	-	
Head	and	Neck	Surgery	Meeting.	Washington	DC,	Sep	16-19,	2007.		

Schlosser	RJ,	Mulligan	RM,	Atkinson	CA,	Vertegel	A.	Cigarette	smoke	extract	stimulates	
interleukin-8	production	in	human	sinus	epithelium	via	reactive	oxygen	species.	Presented	
at	the	American	Rhinologic	Society	Meeting.	Philadelphia,	PA,	Apr	15-19,	2009.		

Schlosser	RJ,	Mulligan	RM,	Atkinson	CA.	Alterations	in	complement	pathway	gene	and	
protein	expression	in	chronic	rhinosinusitis.	Presented	at	the	American	Rhinologic	Society	
Meeting.	Philadelphia,	PA,	Apr	15-19,	2009.		

Skinner	ML,	Schlosser	RJ,	Neal	JG,	Woodworth	BA,	Hall	J,	Newton	D,	Baatz	JE.	Innate	and	
adaptive	mediators	in	cystic	fibrosis	and	allergic	fungal	rhinosinusitis.	Presented	at	the	
American	Rhinologic	Society	Meeting.	Chicago,	IL,	May	19-20,	2006.		

Woodworth	BA,	Wood	R,	Baatz	JE,	Schlosser	RJ.	SPA-1,	SPA-2,	and	SP-D	gene	expression	in	
chronic	rhinosinusitis.	Presented	at	the	American	Rhinologic	Society	Meeting.	Toronto,	
Canada	Sep	16,	2006.		
Woodworth	BA,	Wood	R,	Bhargave	G,	Cohen	NA,	Baatz	JE,	Schlosser	RJ.	Surfactant	protein	B	
detection	and	gene	expression	in	chronic	rhinosinusitis.	Presented	at	the	Trio-logic	Society	
Combined	Sections	Meeting	Program.	Marco	Island,	FL,	Feb	14-15,	2007.		
TOBACCO	SMOKE	AND	GENE	EXPRESSION	IN	SINUS	MUCOSA		

Vladimir	Vincek,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2004		
Dr.	Vincek’s	goal	was	to	determine	the	effect	of	SHS	and	firsthand	smoking	on	development	
and	worsening	of	chronic	rhinosinusitis	(CRS),	and	to	elucidate	and	understand	the	
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complexity	of	the	various	factors	leading	to	the	development	of	CRS.	Dr.	Vincek	
hypothesized	that	tobacco	smoke	exposure	causes	changes	in	the	gene	expression	pattern	
of	histologically	normal	upper	respiratory	mucosa	and	stroma	that	lead	to	CRS	
development.			

CLINICAL	AND	LABORATORY	STUDIES	OF	HUMAN	NASAL	EPITHELIUM	

Johnny	L.	Carson,	PhD;	University	of	North	Carolina	at	Chapel	Hill;	CIA	2004		
Dr.	Carson	found	that	active	smokers	and	individuals	exposed	to	SHS	in	domestic	and/or	
occupational	settings	exhibited	a	statistically	significant	persistent	increase	in	their	
baseline	ciliary	beat	frequency	(CBF).	Individuals	exposed	to	SHS	with	demonstrably	lower	
levels	of	tobacco	smoke	exposure	relative	to	active	smokers	had	baseline	CBFs	comparable	
to	those	of	active	smokers	with	significantly	higher	cotinine.	He	investigated	the	cellular	
mechanisms	that	might	account	for	this	observation	and	established	a	collaboration	for	
further	studies.		
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PUBLICATIONS		

Leigh	MW,	Pittman	JE,	Carson	JL,	Ferkol	TW,	Dell	SD,	Davis	SD,	Knowles	MR,	Zariwala	MA.	
Clinical	and	genetic	aspects	of	primary	ciliary	dyskinesia/Kartagener	syndrome.	Genet	Med	
2009;11:473-487.		

Zhou	H,	Wang	X,	Brighton	L,	Hazucha	M,	Jaspers	I,	Carson	JL.	Increased	nasal	epithelial	
ciliary	beat	frequency	associated	with	lifestyle	tobacco	smoke	exposure.	Inhal	Toxicol	
2009;21:875-881.		

PRESENTATIONS	AND	ABSTRACTS		
Carson,	JL.	Human	ciliopathies:	an	overview	of	the	first	one	hundred	years.	Microsc	
Microanal	2008;14(suppl	2):146-147.		
Carson	JL,	Brighton,	LE,	Jaspers	I,	Hazucha	M,	Song	R,	Zhou	H.	Persistent	upregulation	of	
nasal	epithelial	ciliary	beat	frequency	among	smokers	and	individuals	exposed	to	
environmental	tobacco	smoke.	Presented	at	the	American	Thoracic	Society	International	
Conference.	Toronto,	Canada,	May	16-21,	2008.		

Carson	JL.	Human	ciliopathies:	an	overview	of	the	first	one	hundred	years.	Presented	at	the	
Joint	Meeting	of	the	Microscopy	Society	of	America,	Microbeam	Analysis	Society,	and	
International	Metallographic	Society.	Albuquerque,	NM,	Aug	3-7,	2008.		

CONTRIBUTION	OF	SECONDHAND	TOBACCO	SMOKE	TO	SINUSITIS		
Noam	Cohen,	MD,	PhD;	Philadelphia	Research	&	Education	Foundation;	CIA	2004		

Dr.	Cohen	has	pursued	this	line	of	research	with	a	number	of	grants;	please	see	above.		
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EPITHELIUM	AND	IMMUNOMODULATION	IN	CHRONIC	RHINOSINUSITUS		
Jean	Kim,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2004		

Dr.	Kim	and	colleagues	sought	to	test	the	hypothesis	that	disease	exacerbation	induces	the	
expression	of	B7	homolog.	They	found	no	appreciable	difference	in	B7	homolog	mRNA	
expression	between	chronic	rhinosinusitis	(CRS)	subjects	without	SHS	exposure	and	CRS	
subjects	with	SHS	exposure.	They	exposed	sinonasal	epithelial	cells	derived	from	nasal	
scrapings	and	the	BEAS2B	cell	line	to	relevant	stimuli	and	assessed	expression	of	B7	
homologs	and	other	T	cell	regulators.	Selective	induction	of	B7-H1	and	B7-DC	by	cytokines,	
rhinovirus,	and	dsRNA	was	observed	in	vitro	from	human	primary	nasal	epithelial	cells	in	
culture	and	in	vivo	from	nasal	scrapings	of	epithelial	cells.	Respiratory	viral	infection	was	
shown	to	induce	costimulatory	molecules	on	human	nasal	airway	epithelial	cells,	but	no	
differences	in	levels	of	costimulatory	molecule	expression	between	CRS	subjects	with	and	
without	SHS	exposure	were	observed.		
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Kim	J,	Myers	AC,	Chen	L,	Pardoll	D,	Truong-Tran	Q,	McDyer	J,	Lane	A,	Fortuno	L,	Schleimer	
RP.	Constitutive	and	inducible	exression	of	B7	family	of	ligands	by	human	airway	epithelial	
cells.	Am	J	Respir	Cell	Mol	Biol	2005;33:280-289.		

Lee	HS,	Myers	A,	Kim	J.	Vascular	endothelial	growth	factor	drives	autocrine	epithelial	cell	
proliferation	and	survival	in	chronic	rhinosinusitis	with	nasal	polyposis.	Am	J	Respir	Crit	
Care	Med	2009;180:1056-1067.	

Schleimer	RP,	Kato	A,	Peters	A,	Conley	D,	Kim	J,	Liu	MC,	Harris	KE,	Kuperman	DA,	Chandra	
R,	Favoreto	S	Jr.,	Avila	PC,	Grammer	LC,	Kern	RC.	Epithelium,	inflammation,	and	immunity	
in	the	upper	airways	of	humans:	Studies	in	chronic	rhinosinusitis.	Proc	Am	Thorac	Soc	
2009;6:288-294.	

PRESENTATIONS	AND	ABSTRACTS		

Kim	J,	Sanders	SP,	Plitt	S,	Pardoll	D,	Chen	L,	Schleimer	RP.	Modulation	of	expression	of	B7	
homologs	by	human	rhinovirus	and	double-stranded	RNA	in	airway	epithelial	cells	in	vitro	
and	in	vivo	[abstract].	J	Allergy	Clin	Immunol	2004;113:S247.	

Oh	YJ,	Kim	JH,	Ryoo	S,	Sikka	G,	Berkowitz	D.	Genetic	deficiency	of	arginase	II	reduces	
endothelial	dysfunction	and	atherosclerosis	in	ApoE-knockout	mice	[abstract].	Circulation	
2009;120:S1073.		
CHRONIC	SINUSITIS	AND	THE	AIRLINE	CABIN	ENVIRONMENT		

Andrew	P.	Lane,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2004		

Dr.	Lane	and	colleagues	developed	a	cell	culture	model	for	studying	the	effect	of	the	airline	
cabin	environment	on	human	sinonasal	cells	and	established	a	technique	for	harvesting	
and	growing	cells	from	tissues	derived	from	sinus	surgery	patients.	They	determined	
conditions	where	epithelial	cells	differentiated	into	polarized	cells	such	as	those	found	in	
the	human	nose.	Cell	viability	and	expression	patterns	of	inflammatory	mediators	were	
assessed	and	it	was	demonstrated	that	conditions	of	airline	cabins	such	as	low	humidity	
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and	low	oxygen	levels	do	not,	in	and	of	themselves,	cause	changes	in	these	parameters.	The	
team	successfully	characterized	the	novel	innate	immune	properties	of	sinonasal	epithelial	
cells	that	are	thought	to	play	a	critical	role	in	the	development	of	chronic	sinusitis,	which	
include	immune	receptors	and	anti-microbial	proteins.	There	is	a	difference	in	the	
expression	of	these	factors	between	normal	controls	and	sinusitis	patients	that	may	
contribute	to	the	disease	process.	The	team	examined	how	exposure	to	SHS	impacts	the	
immune	activity	of	these	cultured	cells	in	vitro.	Decreased	amounts	of	immune	mediators	
were	observed	in	standard	cultured	epithelial	cells	in	the	presence	of	acrolein	for	example,	
but	cells	grown	in	an	air-liquid	interface	were	remarkably	resistant.		
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PUBLICATIONS		
Lane	AP,	Truong-Tran	QA,	Myers	A,	Bickel	C,	Schleimer	RP.	Serum	amyloid	A,	properdin,	
complement	3,	and	toll-like	receptors	are	expressed	locally	in	human	sinonasal	tissue.	Am	J	
Rhinol	2006;20(1):117-123.		
Lane	AP,	Truong-Tran	QA,	Schleimer	RP.	Altered	expression	of	genes	associated	with	
innate	immunity	and	inflammation	in	recalcitrant	rhinosinusitis	with	polyps.	Am	J	Rhinol	
2006;20(2):138-144.		
Lee	WK,	Ramanathan	M	Jr,	Spannhake	EW,	Lane	AP.	The	cigarette	smoke	component	
acrolein	inhibits	expression	of	the	innate	immune	components	IL-8	and	human	
betadefensin	2	by	sinonasal	epithelial	cells.	Am	J	Rhinol	2007;21(6):658-663.		

Ramanathan	M	Jr,	Lane	AP.	A	comparison	of	experimental	methods	in	molecular	chronic	
rhinosinusitis	research.	Am	J	Rhinol	2007;21(3):373-377.		
Ramanathan	M	Jr,	Lee	WK,	Dubin	MG,	Lin	S,	Spannhake	EW,	Lane	AP.	Sinonasal	epithelial	
cell	expression	of	toll-like	receptor	9	is	decreased	in	chronic	rhinosinusitis	with	polyps.	Am	
J	Rhinol	2007;21(1):110-116.		

Ramanathan	M	Jr,	Spannhake	EW,	Lane	AP.	Chronic	rhinosinusitis	with	nasal	polyps	is	
associated	with	decreased	expression	of	mucosal	interleukin	22	receptor.	Laryngoscope	
2007;117(10):1839-1843.	

Vandermeer	J,	Sha	Q,	Lane	AP,	Schleimer	RP.	Innate	immunity	of	the	sinonasal	cavity:	
expression	of	messenger	RNA	for	complement	cascade	components	and	toll-like	receptors.	
Arch	Otolaryngol	Head	Neck	Surg	2004;130(12):1374-1380.	Erratum	in:	Arch	Otolaryngol	
Head	Neck	Surg	2005;131(5):406.		
PRESENTATIONS	AND	ABSTRACTS		

Lui	C,	Dubin	M,	Martin	B,	Lane	AP.	Effect	of	smoking	on	maximal	medical	therapy	for	
chronic	sinusitis	[abstract].	Presented	at	the	52nd	annual	meeting	of	the	American	
Rhinologic	Society.	Toronto,	Canada,	Sept	16,	2006.		

BOOK	CHAPTERS,	ETC.	
Schleimer	RP,	Sha	Q,	Vandermeer	J,	Lane	AP,	Kim	J.	Epithelial	responses	in	airway	
inflammation	and	immunity.	Clin	Exp	Allergy	Rev	2004;4:176-182.		
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CORRELATION	OF	CHRONIC	SINUSITIS	AND	TOBACCO	SMOKE		
Jeffrey	S.	Wolf,	MD;	University	of	Maryland;	CIA	2004		

Dr.	Wolf	and	colleagues	conducted	a	prospective	study	with	90	patients	with	severe	CRS	
who	were	scheduled	for	sinus	surgery	after	failing	maximal	medical	therapy.	During	
surgery,	maxillary	sinus	mucosa	was	biopsied	and	evaluated	for	ciliary	ultrastructure,	
mitochondrial	DNA,	and	presence	of	cotinine.	Further	measures	included	a	blinded	grading	
of	sinus	CT	scans,	a	validated	questionnaire	about	tobacco	smoke	exposure	and	severity	of	
sinus-related	disease,	and	serum	cotinine.	They	found	a	correlation	between	quality	of	life	
and	tobacco	smoke	exposure.	There	were	significant	increases	in	sinusitis	symptom	
severity	in	active	smokers,	asthmatics,	patients	with	environmental	allergies,	and	those	
with	cotinine	in	their	serum.	There	were	multiple	individual	correlations	between	
independent	variables	and	sinonasal	outcome	test	20	(SNOT-20)	scores.	Serum	cotinine	
level,	the	number	of	cigarettes	smoked	per	day,	and	the	number	of	secondhand	cigarettes	
exposed	to	per	day;	all	significantly	correlated	with	a	diminished	quality	of	life.	The	team	
found	a	five-variable	predictive	model	of	total	SNOT	score	(R2	=	0.366,	p	=	0.0019).	

MOLECULAR	MECHANISMS	OF	SPATIOTEMPORAL	REGULATION	OF	LEUKOCYTE	
CHEMOTAXIS	AND	ITS	DYSREGULATION	INVOLVED	IN	CHRONIC	SINUSITIS		
Jin	Zhang,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2004		

Dr.	Zhang	determined	the	molecular	mechanisms	controlling	cell	polarization	and	
directional	movement	in	leukocyte	chemotaxis,	and	identified	the	molecular	component	
changes	involved	in	chronic	sinusitis.	The	data	showed	that	the	phosphoinositide	pathway	
is	needed	to	mediate	leukocyte	chemotaxis.	This	involves	two	kinases,	phosphoinositide-3	
kinase	(PI3K)	and	protein	kinase	B	(Akt),	and	a	phosphatase	and	tensin	homologue	
deletion	on	chromosome	10	(PTEN).	The	approach	for	investigating	this	was	a	combination	
of	live-cell	imaging,	protein	engineering,	and	chemical	and	molecular	biology.		
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Natl	Acad	Sci	U	S	A	2005;102:15081-15086.		
Aye-Han	N,	Ni	Q,	Zhang	J.	Fluorescence	biosensors	for	real	time	tracking	of	post-
translational	modification	dynamics.	Curr	Opin	Chem	Biol	2009;13(4):392-397.	

DiPilato	LM,	Zhang	J.	Fluorescent	protein-based	biosensors:	Resolving	spatiotemporal	
dynamics	of	signaling.	Curr	Opin	Chem	Biol	2010;14(1):37-42.	

DiPilato	LM,	Zhang	J.	The	role	of	membrane	microdomains	in	shaping	beta2-adrenergic	
receptor-mediated	cAMP	dynamics.	Mol	Biosyst	2009;5(8):832-837.	

Gao	X,	Zhang	J.	Spatiotemporal	analysis	of	differential	Akt	regulation	in	plasma	membrane	
microdomains.	Mol	Biol	Cell	2008;19(10):4366-4373.	
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Herbst	K,	Allen	MD,	Zhang	J.	The	cAMP-dependent	protein	kinase	inhibitor	H-89	attenuates	
the	bioluminescent	signal	produced	by	Renilla	luciferase.	PLoS	One	2009;4(5):e5642.	

Herbst	K,	Ni	Q,	Zhang	J.	Dynamic	visualization	of	signal	transduction	in	living	cells:	from	
second	messengers	to	kinases.	IUBMB	Life	2009;	61(9):902-908.	

Lim	CJ,	Kain	KH,	Tkachenko	E,	Goldfinger	LE,	Gutierrez	E,	Allen	MD,	Groisman	A,	Zhang	J,	
Ginsberg	MH.	Integrin-mediated	protein	kinase	A	cativation	at	the	leading	edge	of	
migrating	cells.	Mol	Biol	Cell	2008;19(11):4930-4941.	

Sample	V,	Newman	RH,	Zhang	J.	The	structure	and	function	of	fluorescent	proteins.	Chem	
Soc	Rev	2009;	38(10):2852-2864.	
Vincent	P,	Gervasi	N,	Zhang	J.	Real-time	monitoring	of	cyclic	nucleotide	signaling	in	
neurons	using	genetically-encoded	FRET	probes.	Brain	Cell	Biol	2008;36:3-17.	
PATHOGENESIS	OF	CHRONIC	SINUSITIS	IN	RELATIONSHIP	TO	TOBACCO	SMOKE	
EXPOSURE		

Daniel	L.	Hamilos,	MD;	Massachusetts	General	Hospital;	CIA	2003		
A	1-hour	pulse	exposure	to	cigarette	smoke	extract	(CSE)	was	shown	to	have	a	significant	
effect	on	epithelial	cell	viability	and	it	induces	multiple	genes	of	importance	to	epithelial	
innate	immunity	and	inflammatory	response;	HC	and	CRS	primary	epithelial	cells	(PNTEC)	
appear	to	be	equally	sensitive	to	the	effects	of	CSE	on	cellular	viability.	PNTECs	show	a	
similar	pattern	of	basal	gene	expression	with	the	exception	of	expression	of	the	chemokine	
MCP-3,	which	was	shown	to	be	expressed	>	2-fold	in	CRS	subjects.	Studies	of	mRNA	
induction	in	response	to	inflammatory	stimuli	suggest	that	CRS	patients	may	be	less	
responsive	to	normal	inflammatory	stimuli	from	microbial	organisms.	This	was	
particularly	true	for	the	chemokine	GRO-alpha,	which	showed	a	significantly	reduced	level	
of	expression	in	response	to	the	panel	of	stimuli;	for	most	mRNA	species,	combined	
stimulation	with	CSE	and	TNF-ALPHA	or	LPS	provided	additive	gene	induction,	which	
suggests	that	CSE	may	exaggerate	epithelial	responses	to	viral	and	bacterial	infection	and	
allergic	inflammation.		
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EMPHYSEMA		

Completed	Research		
DDT-CD74:	A	NOVEL	SIGNALING	PATHWAY	THAT	MAY	PROTECT	AGAINST	
EMPHYSEMA		

Maor	Sauler,	MD;	Yale	University;	YCSA	2015		
Emphysema	characterized	by	lung	tissue	destruction	is	the	hallmark	histologic	finding	of	
COPD	and	is	often	due	to	chronic	cigarette	smoke	exposure	(CSE)	in	susceptible	
individuals.	However,	there	is	a	great	variation	in	disease	susceptibility	among	at-risk	
individuals.	Dr.	Sauler	and	colleagues	identified	macrophage	migration	inhibitory	factor	
(MIF)	as	a	protein	that	affects	disease	susceptibility	and	showed	that	plasma	
concentrations	of	MIF	are	lower	in	individuals	with	COPD.	Genetic	deletion	of	MIF	or	its	
receptor	CD74	in	mice	results	in	spontaneous	emphysema	characterized	by	DNA	damage,	
cellular	senescence,	and	increased	susceptibility	to	apoptosis.	D-dopachrome	tautomerase	
(DDT)	is	a	homologue	of	MIF	and	the	only	other	known	binding	partner	of	CD74	in	the	
lung.	Lungs	of	patients	with	COPD	have	increased	CD74	compared	to	"healthy	smokers"	
and	never	smokers,	as	do	lung	endothelial	cells	from	mice	exposed	to	cigarette	smoke.	
Studies	to	determine	changes	in	DDT	expression	in	vitro	and	with	treatment	by	HDAC	
inhibitors	in	response	to	CS	exposure	are	ongoing,	with	the	emphasis	on	mechanisms	of	
DNA	repair.		
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Crit	Care	Med.	2020;202(1):51-64.	
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homolog	d-dopachrome	tautomerase	(MIF-2)	and	its	circulating	receptor	(sCD74)	in	burn.	
Burns.	2016;42(6):1265-1276.	
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Storti	G,	Lindenblatt	N,	Giovanoli	P,	Pallua	N,	Bernhagen	J,	Bucala	R.	Differential	regulation	
of	macrophage	activation	by	the	MIF	cytokine	superfamily	members	MIF	and	MIF-2	in	
adipose	tissue	during	endotoxemia.	FASEB	J.	2020;34(3):4219-4233.	
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Kim	BS,	Tilstam	PV,	Hwang	SS,	Simons	D,	Schulte	W,	Leng	L,	Sauler	M,	Ganse	B,	Averdunk	L,	
Kopp	R,	Stoppe	C,	Bernhagen	J,	Pallua	N,	Bucala	R.	D-dopachrome	tautomerase	in	adipose	
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DJ-1	IMPAIRMENT	IN	ATII	CELLS	IN	EMPHYSEMA		
Beata	Kosmider,	PhD;	Temple	University;	CIA	2014		

Dr.	Kosmider	and	her	team	studied	the	mechanism	of	alveolar	type	II	(ATII)	cell	injury	in	
pulmonary	emphysema.	The	major	risk	factor	for	emphysema	is	exposure	to	SHS	and	
cigarette	smoke,	and	it	is	caused	by	the	destruction	of	alveolar	wall	septa.	ATII	cells	make	
and	secrete	pulmonary	surfactant,	and	they	proliferate	to	restore	the	epithelium	after	
damage	to	the	more	sensitive	alveolar	type	I	cells.	The	team	used	murine	and	human	
primary	ATII	cells	to	expand	preliminary	data	indicating	the	impairment	of	the	antioxidant	
defense	system	in	ATII	cells	after	exposure	to	cigarette	smoke.	DJ-1	regulates	the	
antioxidant	defense	system	and	CR6-interacting	Factor	6	(CRIF-1)	modulates	its	activation.	
Dr.	Kosmider	and	her	colleagues	studied	the	protective	role	of	the	DJ-1-CRIF-1	pathway	in	
ATII	cells	isolated	from	control	organ	donors	and	emphysema	patients.	Primary	human	
ATII	cells	provide	a	unique	approach	for	studying	cellular	and	molecular	mechanisms	of	
disease	pathophysiology.	The	results	suggest	a	protective	role	of	DJ-1	against	emphysema	
development	and	ATII	cell	injury	by	CS.	Targeting	DJ-1	may	provide	potential	therapeutic	
target	against	disease	development.		
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MODELING	COPD	AND	NOVEL	RAGE	TRANSGENIC	MICE		

Paul	R.	Reynolds,	PhD;	Brigham	Young	University;	CIA	2012		
The	investigators	have	broadened	the	understanding	of	the	environmental	impact	of	
receptors	for	advanced	glycation	end	products	(RAGE)-mediated	inflammation	by	
assessing	the	array	of	particulates	that	induce	deleterious	RAGE	signaling	in	isolated	
primary	epithelium,	primary	macrophages,	and	the	lungs	of	animals	exposed	to	diesel	
particulates.	They	showed	that	RAGE	abrogation	lessens	SHS-induced	lung	inflammation	
and	that	RAGE	silencing	protects	mouse	pups	from	SHS-mediated	defects	in	utero	and	
during	early	post-natal	life.	Transgenic	upregulation	of	RAGE	in	the	proximal	lung	lessens	
the	abundance	of	pro-inflammatory	mediators	in	SHS-exposed	mice.	RAGE	may	be	a	key	
driver	of	SHS-induced	inflammation	in	a	variety	of	susceptible	tissues.	Targeting	RAGE	may	
offer	therapeutic	value	in	lessening	the	impact	of	smoke	exposure.	
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2013;27:256.4.		
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products	(RAGE)	inhibition	protects	from	intrauterine	growth	restriction	(IUGR)	during	
second	hand	smoke	(SHS)	in	mice.	FASEB	J	2016;30:	Issue	1	Supplement.	

Larkin	JD,	Kartchner	JZ,	Doxey	AS,	Rees	JL,	Hollis	WR,	Wilhelm	SK,	Peterson	DM,	Jackson	
GG,	Haynie	SS,	Draper	CS,	Chavez	E,	Reynolds	PR,	Kooyman	DL.	Inflammatory	markers	
associated	with	osteoarthritis	after	destabilization	surgery	in	mice	with	and	without	
receptor	for	advanced	glycation	end	products	(RAGE)	[abstract].	FASEB	J	2013;27:573.3.		

Lewis	JB,	Bodine	JS,	Milner	DC,	Lewis	AL,	Dunaway	TM,	Egbert	KM,	Albright	SC,	Merrill	BJ,	
Monson	TD,	Watson	MS,	Burstedt	ND,	Smith	QK,	Gassman	JR,	Jergenson	TR,	Chavarria	B,	
Broberg	DS,	Muñoz	SA,	Thomas	DB,	Arroyo	JA,	Reynolds	PR.	Altered	inflammatory	
responses	in	tobacco	smoke-exposed	mice	that	over-express	the	tight	junctional	protein	
claudin-6.	FASEB	J	2016;30(1)S305.12.	

Milner	DC,	Lewis	JB,	Winden	DR,	Gassman	J,	Monson	T,	Broberg	D,	Arroyo	JA,	and	Reynolds	
PR.		Organic	cation	transporter	novel	type-1	(OCTN-1)	and	pulmonary	responses	to	
secondhand	tobacco	smoke	(SHS).		FASEB	J	2016;30	(1):Supplement.	

Napa	K,	Baeder	AC,	Richardson	ST,	Taylor	OJ,	Anderson	SG,	Wilcox	SH,	Winden	DR,	
Reynolds	PR,	and	Bikman	BT.	2016.	Gingival	cells	exposed	to	cigarette	smoke	extract	
induce	muscle	cell	metabolic	disruption.	Presented	at	the	American	Association	of	Dental	
Research	Annual	Meeting.	Los	Angeles,	CA,	Mar	16-19,	2016.	
Nelson	MB,	Tippetts	T,	Winden	DR,	Reynolds	PR,	Bikman	B.	RAGE	activation	reduces	
cardiomyocyte	mitochondrial	function	in	a	ceramide-dependent	manner	[abstract].	
Diabetes	2014;63(S1):447-P.		
Reynolds	PR.	Characterization	of	a	new	mouse	model	of	COPD	via	conditional	
overexpression	of	RAGE	by	alveolar	epithelium	[abstract].	Proc	Phys	Soc	2013.		
Reynolds	PR.	Over-expression	of	Receptors	for	Advanced	Glycation	End-Products	(RAGE)	
causes	anomalous	epithelial	cell	survival	and	differentiation	in	the	embryonic	murine	lung.	
Presented	at	the	Society	for	Developmental	Biology	71st	Annual	Meeting.	Montreal,	
Canada,	Jul	19-23,	2012.	
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Reynolds	RJ.		RAGE	and	the	foreshadowing	of	lung	disease.		Presented	at	the	Research	
Institute	at	Nationwide	Children’s	Hospital,	The	Ohio	State	University,	Child	Health	
Research	Center	Seminar	Series.	Columbus,	OH,	2016.	
Sanders	NT,	Dutson	DJ,	Durrant	JW,	Gollaher	CJ,	Lewis	JB,	Merrill	BJ,	Milner	DC,	
Christiansen	AR,	Albright	SC,	Christiansen	CE,	Wilcox	SH,	Winden	DR,	Bikman	BT,	and	
Reynolds	PR.	2016.	Gingival	epithelial	cells	exposed	to	cigarette	smoke	extract	include	
RAGE-mediated	inflammation.	Presented	at	the	American	Association	of	Dental	Research	
Annual	Meeting.	Los	Angeles,	CA,	Mar	16-19,	2016.	

Thacher	MO,	Brassfield	ES,	Smith	ME,	Nelson	MB,	Reynolds	PR,	Bikman	BT.	Smoking	
mediates	smoking-induced	insulin	resistance	[abstract].	FASEB	J	2013;27:874.27.		

Thatcher	M,	Tippetts	T,	Johnson	I,	Holub	Z,	Nelson	M,	Winden	DR,	Reynolds	PR,	Bikman	B.	
Ceramide	mediates	cigarette	smoke-induced	skeletal	muscle	metabolic	disruption	
[abstract].	Diabetes	2014;63(S1):1854-P.		

Tippetts	T,	Winden	DR,	Wagner	M,	Condie	T,	Reynolds	PR,	Bikman	B.	2014.	Ceramide	is	
necessary	for	cigarette	smoke-induced	reduced	heart	mitochondrial	function	[abstract].	
Diabetes	2014;63(S1):1855-P.		

Wilhelm	S,	Mecham	D,	Chavez	EM,	Kartchner	J,	Crepeau	P,	Anderson	K,	Vandruff	J,	
Robinson	M,	Christensen	I,	Taylor	K,	Reynolds	P,	Kooyman	D.	Blocking	of	the	receptor	for	
advanced	glycation	end-products	but	not	Toll-like	receptor	4	attenuates	the	progression	of	
OA	[abstract].	FASEB	J	2014;28:835.13.		

Wilhelm	SK,	Doxey	AS,	Karchner	JZ,	Vernderuff	J,	Anderson	K,	Draper	CS,	Chavez	E,	
Reynolds	PR,	Kooyman	D.	Apoptosis	associated	with	osteoarthritis	is	attenuated	in	mice	
lacking	receptor	for	advanced	glycation	end	products	(RAGE)	[abstract].	FASEB	J	
2013;27:573.5.		
Wood	TT,	Winden	DR,	Barton	DB,	Betteridge	BC,	Marlor	DR,	Wright	AJ,	Jones	CM,	Chavarria	
M,	Rogers	GD,	Reynolds	PR.	Targeted	mice	reveal	a	role	for	RAGE	in	an	early	inflammatory	
response	to	tobacco	smoke	[abstract].	FASEB	J	2014;28:834.4.		
ALTERED	GLUTATHIONE	BIOSYNTHESIS	IN	CIGARETTE	SMOKE-INDUCED	
EMPHYSEMA		

Christopher	Franklin,	PhD;	University	of	Colorado,	Denver;	CIA	2011		
Dr.	Franklin	and	colleagues	studied	the	role	of	glutamate	cysteine	ligase	(GCL)	in	CS-
induced	emphysema.	The	team	determined	if	alpha,	beta-unsaturated	aldehydes	present	in	
cigarette	smoke	(CS)	post-translationally	modify	GCL	subunits,	leading	to	suppressed	GCL	
activity	in	response	to	exposure.	The	investigators	determined	whether	compromised	GSH	
biosynthetic	capacity	enhances	susceptibility	to	the	CS-induced	oxidative	stress	and	
apoptosis	that	is	associated	with	emphysema.	They	characterized	the	role	of	acrolein-	and	
CSE-mediated	adduction	of	GCLC	and	GCLM	and	determining	the	functional	effects	of	
acrolein-	and	CSE-mediated	adduction	of	the	CGL	subunits.	They	investigated	the	molecular	
mechanism(s)	mediating	these	effects,	and	determined	whether	GSH	biosynthetic	capacity	
dictates	sensitivity	to	acrolein-	and	CSE-induced	oxidative	stress	and	apoptotic	cell	death	in	
cultured	lung	epithelial	cells.		
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Poerschke	RL,	Fritz	KS,	Franklin	CC.	Methods	to	detect	protein	glutathionylation.	Curr	
Protoc	Toxicol	2013;57:Unit	6.17.		

PRESENTATIONS	AND	ABSTRACTS		

Franklin	CC,	Fritz	KS,	Backos	DS,	Petersen	DR,	Reigan	P.	Posttranslational	modificatioand	
regulation	of	glutamate	cysteine	ligase	by	S-glutathionylation.	Presented	at	the	51th	Annual	
Meeting	of	the	Society	of	Toxicology,	San	Francisco,	CA,	Mar	11-15,	2012.		

Franklin	CC,	Poerschke	RL,	Fritz	KS,	Backos	DS,	Petersen	DR,	Reigan	P.	Post-translational	
modification	and	regulation	of	glutamate	cysteine	ligase	by	S-glutathionylation.	Presented	
at	the	51th	Annual	Meeting	of	the	Society	of	Toxicology,	San	Francisco,	CA,	Mar	11-15,	
2012.		

THE	ROLE	OF	MMP-13	IN	EMPHYSEMA	DEVELOPMENT		

Monica	Goldklang,	MD;	Columbia	University;	YCSA	2011		
Dr.	Goldklang	and	colleagues	investigated	whether	matrix	metalloproteinase-13	(MMP-13)	
is	an	essential	collagenase	in	the	development	of	emphysema.	This	study	demonstrated	the	
importance	of	MMP-13	in	COPD	exacerbations	and	identified	this	protease	as	a	possible	
mediator	of	lung	destruction	following	viral	disease	exacerbations.	MMP-13	expression	in	
the	lungs	is	upregulated	early	following	influenza	infection	in	the	smoke-influenza	model	
system	of	COPD	exacerbations.	In	addition,	loss	of	MMP-13	protects	from	air	space	
enlargement	in	the	smoke-influenza	model	system.	Human	data	support	this	conclusion,	
with	serum	MMP-13	levels	remaining	elevated	in	smokers	suffering	from	COPD	
exacerbations.	Therefore,	it	is	possible	that	targeting	MMP-13	activity	with	specific	
inhibitors	may	be	a	viable	treatment	option	to	prevent	lung	function	decline	in	the	setting	
of	virally	induced	COPD	exacerbations.		
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2012;302(11):L1200-1208.		

Goldklang	MP,	Marks	SM,	D’Armiento	JM.	Secondhand	smoke	and	COPD:	lessons	from	
animal	studies.	Front	Physiol	2013;4:30.		

Goldklang	MP,	Perez-Zoghbi	JP,	Trischler	J,	Nkyimbeng	T,	Zakharov	SI,	Shiomi	T,	Zelonina	T,	
Marks	AR,	D’Armiento	JM,	Marx	SO.	Treatment	of	experimental	asthma	using	a	single	small	
molecule	with	anti-inflammatory	and	BK	channel-activating	properties.	FASEB	J	
2013;27(12):4975-4986.		
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CIGARETTE	SMOKE	INDUCES	XOR	MEDIATED	APOPTOSIS		
Bo	Kim,	MD;	Johns	Hopkins	Medical	Institutions;	YCSA	2011		

Dr.	Kim	and	colleagues	provided	evidence	for	a	novel	mechanism	of	CS-induced	pulmonary	
EC	apoptosis	where	xanthine	oxidoreductase	(XOR)	is	necessary	for	DNA	damage,	ataxia	
telangiectasia	mutated	(ATM)	activity,	and	increased	p53	expression	that	leads	to	cell	
death.	They	demonstrated	that	cigarette	smoke	exposure	is	sufficient	to	upregulate	XOR	
expression/activity,	resulting	in	a	pro-apoptotic	signal	that	is	probably	secondary	to	XOR’s	
ability	to	generate	ROS.	This	XOR-	and	p53-dependent	apoptotic	pathway	may	be	critical	in	
emphysema	development	and	progression.	They	also	identified	a	regulatory	role	for	
p35/CDK5	for	XOR	and	potential	modifiers	of	ROS-mediated	injury.	Further,	these	studies	
established	a	role	for	macrophage	migration	inhibitor	factor	(MIF),	a	pleiotropic	cytokine,	
in	controlling	ROS	responses	to	cigarette	smoke	exposure	by	regulating	p38-depedent	XOR	
activity,	and	directly	links	MIF	as	a	direct	inhibitor	of	apoptosis	signal-regulating	kinase	1	
(ASK1),	upstream	of	p38	in	CS-induced	EC	injury.	In	a	murine	model,	tobacco	smoke	
exposure	was	associated	with	lower	levels	of	paraoxonase	activity	despite	no	differences	in	
HDL-cholesterol	levels	compared	to	control	mice.	This	suggests	that	tobacco	smoke	
exposure	primarily	acts	directly	to	reduce	paraoxonase	levels	rather	than	indirectly	via	
reduction	in	HDL-cholesterol	levels.	
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induced	apoptosis.	Am	J	Respir	Cell	Mol	Biol	2016;54(4):504-514.		
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2013;60:336-346.		

Kim	BS,	Stoppe	C,	Grieb	G,	Leng	L,	Sauler	M,	Assis	D,	Simons	D,	Boecker	AH,	Schulte	W,	
Piecychna	M,	Hager	S,	Bernhagen	J,	Pallua	N,	Bucala	R.	The	clinical	significance	of	the	MIF	
homolog	d-dopachrome	tautomerase	(MIF-2)	and	its	circulating	receptor	(sCD74)	in	burn.	
Burns	2016;42(6):1265-1276.	
Stephens	RS,	Johnston	L,	Servinsky	L,	Kim	BS,	Damarla	M.	The	tyrosine	kinase	inhibitor	
imatinib	prevents	lung	injury	and	death	after	intravenous	LPS	in	mice.	Physiol	Rep	
2015;3(11).	pii:e12589.		
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migration	inhibitor	factor	is	a	determinant	of	emphysema	severity	in	response	to	cigarette	
smoke	exposure	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A2012.		
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Kim	B,	Damarla	M,	Varney	J,	Kolb	TM,	Hassoun	PM,	Damico	RL.	Cigarette	smoke	induces	
XOR	mediated	apoptosis,	2011.	Presented	at	the	American	Thoracic	Society	International	
Conference.	Denver,	CO	May	13-	18,	2011.		
Kim	B,	Serebreni	L,	Wang	L,	Hassoun	PM,	Damico	RL.	Upstream	mediators	of	p53	in	
cigarette	smoke	induced	endothelial	apoptosis	[abstract].	Am	J	Respir	Crit	Care	Med	
2012;185:A4822.		
Kim	BS,	Serebreni	L,	Hamdan	O,	Boyer	L,	P.M.	Hassoun	PM,	Damico	RL.	Xanthine	
oxidoreductase	is	a	critical	mediator	of	cigarette	smoke-induced	endothelial	cell	DNA	
damage.	Presented	at	the	American	Thoracic	Society	International	Conference.	
Philadelphia,	PA,	May	17-22,	2013.		

Serebreni	L,	Kim	B,	Blanco	I,	Zaiman	A,	Damico	RL,	Hassoun	PM.	Role	of	calpains	and	CDK5	
in	XOR	activation	in	pulmonary	microvascular	endothelial	cells	exposed	to	hypoxia	
[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A4826.		

INFLAMMASOME	ACTIVATION	AS	A	MODULATOR	OF	CIGARETTE-SMOKE	INDUCED	
EMPHYSEMA	IN	MICE		

Thomas	Sussan,	PhD;	Bloomberg	School	of	Public	Health;	YCSA	2010		

Dr.	Sussan	and	colleagues	investigated	the	effects	of	the	IL-1	receptor	and	toll-like	
receptors	in	the	pulmonary	response	to	household	air	pollution	(HAP).	A	growing	body	of	
evidence	suggests	that	HAP	is	a	major	risk	factor	for	COPD,	especially	in	developing	
countries.	The	team	determined	that	HAP	induces	inflammation	and	alveolar	destruction,	
and	this	is	partially	mediated	by	IL-1.	A	study	was	completed	that	demonstrated	that	Nrf2	
plays	an	important	role	in	deterioration	of	skeletal	muscle	in	a	mouse	model	of	muscular	
dystrophy.	Muscle	wasting	is	a	major	co-morbidity	of	COPD,	and	decreased	exercise	
capacity	is	a	stronger	predictor	of	COPD-related	mortality	than	decreased	lung	function.	
The	investigators	determined	that	aquaporin	V	is	an	important	mediator	of	susceptibility	
to	cigarette	smoke	induced	emphysema,	via	enhanced	epithelial	barrier	function	and	that	
Nrf2	attenuates	asthma	via	antioxidant	cytoprotective	responses	and	enhanced	airway	
epithelial	barrier	function	This	demonstrates	that	Nrf2	can	improve	airway	epithelial	
function	by	reducing	oxidative	stress	and	inflammation	and	improving	the	epithelial	
barrier	to	prevent	exogenous	agents	from	penetrating	the	airway	wall.		
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2015;309(1):L27-36.	
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pulmonary	anti-bacterial	and	anti-viral	defenses	in	a	mouse	model.	PLoS	One	
2015;10(2):e0116861.		
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P,	Sussan	T,	Biswal	S,	Goleniewska	K,	O’Neal	J,	Newcomb	DC,	Toki	S,	Morrow	JD,	Peebles	RS	
Jr.	PGI	synthase	overexpression	protects	against	bleomycin-induced	mortality	and	is	
associated	with	increased	Nqo	1	expression.	Am	J	Physiol	Lung	Cell	Mol	Physiol	
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TLR-MEDIATED	EMPHYSEMA:	ROLE	OF	AGING	AND	GENDER		
Patty	J.	Lee,	MD;	Yale	University;	CIA	2009		

Dr.	Lee	and	her	colleagues	found	that	an	innate	immune	receptor	in	the	lung,	toll-like	
receptor	4	(TLR4),	is	a	critical	determinant	of	COPD	and	survival	during	cigarette	smoke	
exposure.	In	addition,	they	found	that	the	functioning	of	this	receptor	decreases	with	age,	
which	may	explain	why	COPD	manifests	as	a	person	ages.	They	also	showed	that	a	
cytokine,	macrophage	migration	inhibitory	factor	(MIF),	is	intimately	related	to	TLR4	
function	and	that	inadequate	MIF	levels	correlate	with	low	TLR4	function	and	COPD,	
indicating	that	MIF	is	either	a	key	biologic	marker	for,	or	a	cause	of,	COPD.	The	team	
developed	small	molecules	that	restore	MIF	pharmacologically.	In	addition,	they	
established	a	multi-investigator,	multi-disciplinary	research,	and	translational	
infrastructure	at	Yale	to	study	smoke-	and	age-related	COPD.	A	biorepository	with	clinical	
data,	lung	function,	and	blood/cell	samples	from	over	200	young	and	older	people	(75	have	
COPD)	has	been	established	and	serves	as	a	resource	for	collaborations	to	investigate	cause	
and	treatment	of	COPD.		
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2013;27(10):4041-4058.	

ROLE	OF	ADIPONECTIN	IN	THE	PROTECTION	OF	EMPHYSEMA		

Rubin	M.	Tuder,	MD;	University	of	Colorado,	Denver;	CIA	2009		
Dr.	Tuder	and	colleagues	examined	the	systemic	impact	of	SHS	exposure	on	lung	
involvement	in	emphysema.	They	determined	if	SHS	exposure-disrupted	expression	of	
anti-inflammatory	and	anti-apoptotic	molecules	in	adipose	tissue	affects	alveolar	damage.	
The	investigators	analyzed	the	role	of	adiponectin	(APN)	in	bleomycin-induced	lung	injury	
in	the	presence	of	SHS	exposure.	The	cross-talk	between	systemic	organs,	including	fat	and	
muscular	tissue,	and	the	lung	is	part	of	the	alveolar	maintenance	program.	The	team	
determined	if	adipocytokine	APN	opposes	lung	inflammation,	alveolar	cell	apoptosis,	and	
defective	apoptotic	cell	clearance	caused	by	SHS	exposure	and	if	it	modifies	lung	responses	
to	lung	injury	caused	by	bleomycin.	They	used	lung	and	serum	samples	of	patients	with	
emphysema	and	smokers/nonsmokers	with	interstitial	lung	disease	to	see	if	there	is	
decreased	expression	of	APN.	In	addition,	the	team	studied	whether	enhancement	of	APN	
levels	protects	the	lung	against	SHS-induced	alveolar	damage	and	tested	whether	reduced	
levels	of	APN	increase	the	alveolar	injury	and	airspace	enlargement	caused	by	SHS	
exposure.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Bahmed	K,	Messier	EM,	Zhou	W,	Tuder	RM,	Freed	CR,	Chu	HW,	Kelsen	SG,	Bowler	RP,	
Mason	RJ,	Kosmider	B.	DJ-1	modulates	Nrf2-mediated	protection	in	human	primary	
alveolar	type	II	cells	in	smokers.	Am	J	Respir	Cell	Mol	Biol	2016;55(3):439-449.		

Clauss	M,	Voswinckel	R,	Rajashekhar	G,	Sigua	NL,	Fehrenbach	H,	Rush	NI,	Schweitzer	KS,	
Yildirim	AO,	Kamocki	K,	Fisher	AJ,	Gu	Y,	Safadi	B,	Nikam	S,	Hubbard	WC,	Tuder	RM,	Twigg	
HL	3rd,	Presson	RG,	Sethi	S,	Petrache	I.	Lung	endothelial	monocyteactivating	protein	2	is	a	
mediator	of	cigarette	smoke-induced	emphysema	in	mice.	J	Clin	Invest	2011;121(6):2470–
2479.		

Kamocki	K,	Van	Demark	M,	Fisher	A,	Rush	NI,	Presson	RG	Jr,	Hubbard	W,	Berdyshev	EV,	
Adamsky	S,	Feinstein	E,	Gandjeva	A,	Tuder	RM,	Petrache	I.	RTP801	is	required	for	
ceramide-induced	cell-specific	death	in	the	murine	lung.	Am	J	Respir	Cell	Mol	Biol	
2013;48(1):87-93.		
Ma	W,	Han	W,	Greer	PA,	Tuder	RM,	Toque	HA,	Wang	KK,	Caldwell	RW,	Su	Y.	Calpain	
mediates	pulmonary	vascular	remodeling	in	rodent	models	of	pulmonary	hypertension,	
and	its	inhibition	attenuates	pathologic	features	of	disease.	J	Clin	Invest	
2011;121(11):4548-4566.		
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Pastukh	VM,	Zhang	L,	Ruchko	MV,	Gorodnya	O,	Bardwell	GC,	Tuder	RM,	Gillespie	MN.	
Oxidative	DNA	damage	in	lung	tissue	from	patients	with	COPD	is	clustered	in	functionally	
significant	sequences.	Int	J	Chron	Obstruct	Pulmon	Dis	2011;6:209-217.		
Petrusca	DN,	Gu	Y,	Adamowicz	JJ,	Rush	NI,	Hubbard	WC,	Smith	PA,	Berdyshev	EV,	Birukov	
KG,	Lee	CH,	Tuder	RM,	et	al.	Sphingolipid-mediated	inhibition	of	apoptotic	cell	clearance	by	
alveolar	macrophages.	J	Biol	Chem	2010;285:40322-40332.		
Rangasamy	T,	Misra	V,	Zhen	L,	Tankersley	CG,	Tuder	RM,	Biswal	S.	Cigarette	smoke-
induced	emphysema	in	A/J	mice	is	associated	with	pulmonary	oxidative	stress	apoptosis	of	
lung	cells,	and	global	alterations	in	gene	expression.	Amer	J	Physiol	Lung	Cell	Mol	Physiol	
2009;296(6):L888-L900.		

Schmidt	EP,	Tuder	RM.	Role	of	apoptosis	in	amplifying	inflammatory	responses	in	lung	
diseases.	J	Cell	Death	2010;3:41-53.		

Tuder	RM,	Yoshida	T.	Stress	responses	affecting	homeostasis	of	the	alveolar	capillary	unit.	
Proc	Am	Thorac	Soc	2011;8(6):485-491.		
Yoshida	T,	Mett	I,	Bhunia	AK,	Bowman	J,	Perez	M,	Zhang	L,	Gandjeva	A,	Zhen	L,	Chukwueke	
U,	Mao	T,	Richter	A,	Brown	E,	Ashush	H,	Notkin	N,	Gelfand	A,	Thimmulappa	RK,	Rangasamy	
T,	Sussan	T,	Cosgrove	G,	Mouded	M,	Shapiro	SD,	Petrache	I,	Biswal	S,	Feinstein	E,	Tuder	RM.	
Rtp801,	a	suppressor	of	mTOR	signaling,	is	an	essential	mediator	of	cigarette	smoke-
induced	pulmonary	injury	and	emphysema.	Nat	Med	2010;16:767-773.		
TARGETING	Nrf2	FOR	INTERVENING	EMPHYSEMA		

Shyam	Biswal,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2008		

Dr.	Biswal	and	his	team	discovered	a	host	factor,	nuclear	factor-erythroid	2	p45-related	
factor	2	(Nrf2)	that	plays	a	critical	role	in	determining	susceptibility	to	cigarette	smoke-
induced	emphysema,	allergen-induced	asthma,	and	pulmonary	pneumonia	in	mouse	
models.	Dr.	Biswal	and	colleagues	tested	the	hypothesis	that	increasing	Nrf2	activity	
enhances	the	expression	of	antioxidant	and	cytoprotective	pathways	thereby	intervening	
in	the	progression	of	pulmonary	emphysema.	They	used	a	genetic	approach	to	determine	if	
increasing	Nrf2	activity	can	intervene	in	CS-induced	emphysema	and	they	generated	mice	
with	increased	Nrf2	activity	and	its	antioxidant	target	genes.	Their	studies	indicated	that	a	
triterpenoid	compound,	1-[2-cyano-3-,12-dioxooleana-1,9(11)dien-28-oyl]imidazole	is	a	
potent	activator	of	Nrf2	in	mice	and	leads	to	an	increase	in	antioxidant	pathways	that	
inhibit	inflammation.		
FAMRI	SUPPORTED	RESEARCH		
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expression	of	T-box	transcription	factors	is	involved	in	senescence	in	chronic	obstructive	
pulmonary	disease.	PLoS	Comput	Biol	2012;8(7):e1002597.		
Blake	DJ,	Singh	A,	Kombairaju	P,	Malhotra	D,	Mariani	TJ,	Tuder	RM,	Gabrielson	E,	Biswal	S.	
Deletion	of	Keap1	in	the	lung	attenuates	acute	cigarette	smoke-induced	oxidative	stress	
and	inflammation.	Am	J	Respir	Cell	Mol	Biol	2010;42(5):524-536.		
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Cano	M,	Thimmalappula	R,	Fujihara	M,	Nagai	N,	Sporn	M,	Wang	AL,	Neufeld	AH,	Biswal	S,	
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Gao	M,	Singh	A,	Macri	K,	Reynolds	C,	Singhal	V,	Biswal	S,	Spannhake	EW.	Antioxidant	
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Harvey	CJ,	Thimmulappa	RK,	Singh	A,	Blake	DJ,	Ling	G,	Wakabayashi	N,	Fujii	J,	Myers	A,	
Biswal	S.	Nrf2-regulated	glutathione	recycling	independent	of	biosynthesis	is	critical	for	
cell	survival	during	oxidative	stress.	Free	Radic	Biol	Med	2009;46(4):443-453.		
Kombairaju	P,	Ma	J,	Thimmulappa	RK,	Yan	SG,	Gabrielson	E,	Singh	A,	Biswal	S.	Prolonged	
sulforaphane	treatment	does	not	enhance	tumorigenesis	in	oncogenic	K-ras	and	xenograft	
mouse	models	of	lung	cancer.	J	Carcinog	2012;11:8.		

Kong	X,	Thimmulappa	R,	Kombairaju	P,	Biswal	S.	NADPH	oxidase-dependent	reactive	
oxygen	species	mediate	amplified	TLR4	signaling	and	sepsis-induced	mortality	in	Nrf2-	
deficient	mice.	J	Immunol	2010;185(1):569-577.		

Kumar	V,	Kumar	S,	Hassan	M,	Wu	H,	Thimmulappa	RK,	Kumar	A,	Sharma	SK,	Parmar	VS,	
Biswal	S,	Malhotra	SV.	Novel	chalcone	derivatives	as	potent	Nrf2	activators	in	mice	and	
human	lung	epithelial	cells.	J	Med	Chem	2011;54(12):4147-4159.		
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network	analysis.	Nucleic	Acids	Res	2010;38(17):5718-5734.		
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Mol	Biol	2008;38(4):393-400.		
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model	of	uveitis.	Free	Radic	Biol	Med	2009;47(3):300-306.		
Pandey	MK,	Kumar	S,	Thimmulappa	RK,	Parmar	VS,	Biswal	S,	Watterson	AC.	Design,	
synthesis	and	evaluation	of	novel	PEGylated	curcumin	analogs	as	potent	Nrf2	activators	in	
human	bronchial	epithelial	cells.	Eur	J	Pharm	Sci	2011;43(1-2):16-24.		

Rangasamy	T,	Misra	V,	Zhen	L,	Tankersley	CG,	Tuder	RM,	Biswal	S.	Cigarette	smoke-
induced	emphysema	in	A/J	mice	is	associated	with	pulmonary	oxidative	stress	apoptosis	of	
lung	cells,	and	global	alterations	in	gene	expression.	Amer	J	Physiol	Lung	Cell	Mol	Physiol	
2009;296(6):L888-L900.		
Sandford	AJ,	Malhotra	D,	Boezen	HM,	Siedlinski	M,	Postma	DS,	Wong	V,	Akhabir	L,	He	JQ,	
Connett	JE,	Anthonisen	NR,	Paré	PD,	Biswal	S.	NFE2L2	pathway	polymorphisms	and	lung	
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function	decline	in	chronic	obstructive	pulmonary	disease.	Physiol	Genomics	
2012;44(15):754-763.		

Singh	A,	Bodas	M,	Wakabayashi	N,	Bunz	F	and	Biswal	S.	Gain	of	Nrf2	function	in	non-small	
cell	lung	cancer	cells	confers	radioresistance.	Antioxid	Redox	Signal	2010;13(11):1627-
1637.		

Singh	A,	Boldin-Adamsky	S,	Thimmulappa	RK,	Rath	SK,	Ashush	H,	Coulter	J,	Blackford	A,	
Goodman	SN,	Bunz	F,	Watson	WH,	Gabrielson	E,	Feinstein	E,	Biswal	S.	RNAi-mediated	
silencing	of	nuclear	factor	erythroid-2-related	factor	gene	expression	in	non-small	cell	lung	
cancer	inhibits	tumor	growth	and	increases	efficacy	of	chemotherapy.	Cancer	Res	
2008;68:7975-7984.		

Singh	A,	Ling	G,	Suhasini	AN,	Zhang	P,	Yamamoto	M,	Navas-Acien	A,	Cosgrove	G,	Tuder	RM,	
Kensler	TW,	Watson	WH,	Biswal	S.	Nrf2-dependent	sulfiredoxin-1	expression	protects	
against	cigarette	smoke-induced	oxidative	stress	in	lungs.	Free	Radic	Biol	Med	
2009;46(3):376-386.		
Singh	A,	Wu	H,	Zhang	P,	Happel	C,	Ma	J,	Biswal	S.	Expression	of	ABCG2	(BCRP),	a	marker	of	
stem	cells,	is	regulated	by	Nrf2	in	cancer	cells	that	confers	side	population	and	chemo-
resistance	phenotype.	Mol	Cancer	Ther	2010;9(8):2365-2376.		
Sussan	TE,	Rangasamy	T,	Blake	DJ,	Malhotra	D,	El-Haddad	H,	Bedja	D,	Yates	MS,	Kombairaju	
P,	Yamamoto	M,	Liby	KT,	Sporn	MB,	Gabrielson	KL,	Champion	HC,	Tuder	RM,	Kensler	TW,	
Biswal	S.	Targeting	Nrf2	with	the	triterpenoid	CDDO-imidazolide	attenuates	cigarette	
smoke-induced	emphysema	and	cardiac	dysfunction	in	mice.	Proc	Natl	Acad	Sci	U	S	A	
2009;106(1):250-255.		
Zhang	P,	Singh	A,	Yegnasubramanian	S,	Eposi	D,	Kombairaju	P,	Bodas	M,	Wu	H,	Bova	SG,	
Biswal	S.	Loss	of	Kelch-like	ECH-associated	protein	1	function	in	prostate	cancer	cells	
causes	chemoresistance	and	promotes	tumor	growth.	Mol	Cancer	Ther	2010;9(2):336-346.		

PRESENTATIONS	AND	ABSTRACTS	

Sikka	G,	Bhunia	AK,	Soucy	K,	Kim	JH,	Bugaj	L,	Oh	YJ,	Bivalacqua	TJ,	Santhanam	L,	Sussan	TE,	
Biswal	S,	Berkowitz	DE.	Contribution	of	Ox-LDL	induced	arginase	activation	to	vascular	
dysfunction	in	cigarette	smoke	[abstract].	Circulation	2009;120:S1109.	

BOOK	CHAPTERS,	ETC.		
Biswal	S,	Singh	A.	Invention	disclosure	form:	Nrf2	small	molecule	inhibitors	for	cancer	
therapy.	2012.	
ROLE	OF	CYCLIC	GUANOSINE	MONOPHOSPHATE	IN	TOBACCO	SMOKE-INDUCED	LUNG	
ENDOTHELIAL	DYSFUNCTION	AND	EMPHYSEMA		

David	B.	Pearse,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2008		
Oxidant-induced	pulmonary	endothelial	cell	apoptosis	has	been	implicated	in	the	
pathogenesis	of	cigarette	smoke	(CS)-induced	emphysema.	Tidal	ventilation	generates	
endothelial	nitric	oxide	and	cyclic	guanosine	monophosphate	(cGMP),	which	has	been	
shown	to	protect	other	cell	types	from	oxidant	injury.	Dr.	Pearse	and	his	group	investigated	
whether	physiologic	levels	of	cyclic	stretch	would	protect	against	cigarette	smoke	extract	
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(CSE)-	and	reactive	oxygen	species	(ROS)-induced	apoptosis	in	mouse	lung	microvascular	
endothelial	cells	(MLMVECs)	via	a	cGMP-dependent	mechanism.	MLMVECs	pretreated	with	
8p-CPT-cGMP	scavenged	significantly	more	hydrogen	peroxide	compared	to	untreated	
cells.	The	data	show	that	physiologic	levels	of	cyclic	stretch	increase	MLMVEC	antioxidant	
capacity	and	decrease	CSE-	and	reactive	oxygen	species	(ROS)induced	apoptosis	via	a	
cGMP-dependent	mechanism.		
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Physiol	2011;301(2):L161-L170.		
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increases	antioxidant	function	and	attenuates	oxidant	cell	death	in	mouse	lung	
microvascular	endothelial	cells	by	a	protein	kinase	G-dependent	mechanism.	Am	J	Physiol	
Lung	Cell	Mol	Physiol	2010;299(3):L323-333.		
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Crit	Care	Med	2009;179:A5361.		
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Stephens	RS,	Servinsky	LE,	Pearse	DB.	cGMP-mediated	antioxidant	signaling:	a	role	for	the	
c-Abl	tyrosine	kinase.	5th	International	Conference	on	cGMP	Generators,	Effectors	and	
Therapeutic	Implications.	BMC	Pharmacology	2011;11(Suppl	1):70.		

SYNERGISTIC	EFFECTS	OF	CIGARETTE	SMOKE	AND	PMNS	IN	COPD		

Rachel	L.	Zemans,	MD;	National	Jewish	Health;	YCSA	2008		
Dr.	Zemans	and	colleagues	used	in	vitro	and	in	vivo	models	of	polymorphonuclear	
neutrophil	(PMN)	transepithelial	migration	to	identify	pathways	involved	in	epithelial	
repair.	PMNs	were	induced	to	transmigrate	across	a	cultured	lung	epithelial	monolayer	in	
the	physiologic	basolateralto-apical	direction,	which	resulted	in	rapid	and	extensive	
epithelial	injury.	The	injury	phase	was	followed	by	a	period	of	repair.	PMN	transmigration	
induced	upregulation	of	beta-catenin	signaling	and	beta-catenin	transcriptional	activation	
in	alveolar	type	II	epithelial	cells.	Inhibition	of	beta-catenin	signaling	through	lentiviral	
small	interfering	RNA	delayed	repair	of	the	injury	epithelium.	The	data	show	that	beta-
catenin	signaling	is	enhanced	in	lung	epithelial	cells	in	response	to	PMN	transmigration	
and	is	critical	to	epithelial	repair	after	PMN-mediated	injury,	such	as	is	seen	in	COPD.	
Epithelial	monolayers	were	exposed	to	SHS	after	PMN	transmigration.	SHS	exposure	
exacerbated	injury	and	delayed	repair	of	the	lung	epithelium	after	PMN	transmigration.	
Moreover,	SHS	exposure	downregulated	beta-catenin	signaling.		
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expression	in	LPS-stimulated	human	neutrophils.	Cell	Immunol	2009;258(1):90-97.		

Zemans	RL,	Briones	N,	Campbell	M,	McClendon	J,	Young	SK,	Suzuki	T,	Yang	IV,	De	Langhe	S,	
Reynolds	SD,	Mason	RJ,	Kahn	M,	Henson	PM,	Colgan	SP,	Downey	GP.	Neutrophil	
transmigration	triggers	repair	of	the	lung	epithelium	via	beta-catenin	signaling.	Proc	Natl	
Acad	Sci	U	S	A	2011;108(38):15990-15995.		
Zemans	RL,	Briones	N,	Young	SK,	Malcolm	KC,	Refaeli	Y,	Downey	GP,	Worthen	GS.	A	novel	
method	for	long	term	bone	marrow	culture	and	genetic	modification	of	murine	neutrophils	
via	retroviral	transduction.	J	Immunol	Methods	2009;340(2):102-115.		

Zemans	RL,	Colgan	SP,	Downey	GP.	Trans-epithelial	migration	of	neutrophils:	mechanisms	
and	implications	for	acute	lung	injury.	Am	J	Respir	Cell	Mol	Biol	2009;40(5):519-535.		
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Zemans	RL,	McClendon	J,	Aschner	Y,	Briones	N,	Young	SK,	Lau	LF,	Kahn	M,	Downey	GP.	Role	
of	beta-catenin-regulated	CCN	matricellular	proteins	in	epithelial	repair	after	inflammatory	
lung	injury.	Am	J	Physiol	Lung	Cell	Mol	Physiol	2013;304(6):L415-427.		
Zemans	RL,	Stream	AR,	Musani	AI,	Dhaliwal	G.	A	46-year-old	man	with	seizures,	brain	
lesions,	and	pulmonary	infiltrates.	Chest	2012;141(1):265-269.		

PRESENTATIONS	AND	ABSTRACTS		
Zemans	RL,	Briones	N,	McClendon	J,	Downey	GP.	Beta	catenin	mitigates	epithelialinjury	
induced	by	neutrophil	transmigration.	Presented	at	the	American	Thoracic	Society	
International	Conference,	Denver,	CO,	May	13-18,	2011.		
Zemans	RL,	McClendon	J,	Briones	N,	Chu	HW,	Downey	GP.	Cigarette	smoke	induces	
WNT/beta-catenin	signaling	and	exacerbates	inflammatory	injury	to	the	lung	epithelium.	
Presented	at	the	American	Thoracic	Society	International	Conference,	Denver,	CO,	May	13-
18,	2011.		

THE	ROLE	OF	THROMBOSPONDIN-1	IN	EMPHYSEMA		
Michael	E.	Ezzie,	MD;	Ohio	State	University;	YCSA	2007		

Dr.	Ezzie	and	colleagues	tested	whether	loss	of	thrombospondin-1	(TSP-1)	activity	
contributes	to	the	development	of	emphysema.	Investigation	of	the	effect	of	smoking	on	
mice	that	lack	TSP-1	was	used	to	determine	if	these	mice	develop	emphysema	more	readily	
than	wild-type	mice	when	exposed	to	smoke.	The	emphysema	model	mice	undergo	nine	
months	of	smoke	exposure.	The	team	investigated	the	physiologic	state	of	the	model	by	
lung	function	testing,	morphometric	analysis,	and	analysis	of	the	inflammatory	state	
compared	to	controls.	They	also	collected	lung	samples	from	smokers	with	varying	degrees	
of	COPD	and	analyzed	them	for	expression	of	TSP-1.	They	found	changes	in	TSP-1	
expression	in	the	lung	tissue	from	the	COPD	patients.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Ezzie	ME,	Crawford	M,	Cho	JH,	Orellana	R,	Zhang	S,	Gelinas	R,	Batte	K,	Yu	L,	Nuovo	G,	Galas	
D,	Diaz	P,	Wang	K,	Nana-Sinkam	SP.	Gene	expression	networks	in	COPD:	MicroRNA	and	
mRNA	regulation.	Thorax	2012;67(2):122-131.		

Ezzie	ME,	Piper	MG,	Montague	C,	Newland	CA,	Opalek	JM,	Baran	C,	Ali	N,	Brig-stock	D,	
Lawler	J,	Marsh	CB.	Thrombospondin-1	deficient	mice	are	not	protected	from	bleomycin-
induced	pulmonary	fibrosis.	Am	J	Respir	Cell	Mol	Biol	2011;44(4):556-561.		
RAGE-MEDIATED	EFFECTS	OF	PULMONARY	INFLAMMATION	AND	EMPHYSEMA		

Paul	R.	Reynolds,	PhD;	Brigham	Young	University;	YCSA	2007		

Dr.	Reynolds	and	colleagues	demonstrated	upregulation	of	the	receptor	for	advanced	
glycation	end-products	(RAGE)	and	its	ligands	by	cigarette	smoke	extract	(CSE)	in	rat	R3/1	
cells,	a	type	I-like	alveolar	epithelial	cell	line.	They	demonstrated	that	R3/1	cells	exposed	to	
25%	CSE	for	two	hours	have	induced	activation	of	Ras,	which	controls	several	intracellular	
signaling	networks.	Conversely,	cells	treated	with	siRNA	for	RAGE	(siRAGE)	resulted	in	
decreased	Ras	activation.	Furthermore,	Ras	was	significantly	diminished	in	lungs	from	
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RAGE	knockout	mice	exposed	to	chronic	tobacco	smoke	when	compared	to	smoke-exposed	
wild	type	controls.	Elevated	NF-kappa	B	activation	was	observed	following	CSE	
stimulation,	and	decreased	NF-kappa	B	activation	was	observed	in	cells	transfected	with	
siRAGE	prior	to	exposure.	Transfection	with	a	Ras	dominant-negative	vector	confirmed	a	
link	between	elevated	Ras	expression	and	NF-kappa	B	activation.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Porter	JL,	Bukey	BR,	Geyer	AJ,	Willnauer	CP,	Reynolds	PR.	Immunohistochemical	detection	
and	regulation	of	alpha	5	nicotinic	acetylcholine	receptor	(nAChR)	subunits	by	FoxA2	
during	mouse	lung	organogenesis.	Respir	Res	2011;12(1):82.		

Rao	NV,	Argyle	B,	Xu	Z,	Reynolds	PR,	Walenga	JM,	Prechel	M,	Prestwich	GD,	Hoidal	JR,	
Kennedy	TP.	Low	anticoagulant	heparin	targets	multiple	sites	in	inflammation,	suppresses	
heparin-induced	thrombocytopenia	and	inhibits	interaction	of	RAGE	with	its	disparate	
ligands.	Am	J	Physiol	Lung	Cell	Mol	Physiol	2010;299(1):C97-C110.		
Reynolds	PR,	Allison	CH,	Willnauer	CP.	TTF-1	regulates	alpha	5	nicotinic	acetylcholine	
receptor	(nAChR)	subunits	in	proximal	and	distal	lung	epithelium.	Respir	Res	2010;11:175.		

Reynolds	PR,	Kasteler	SD,	Cosio	MG,	Sturrock	A,	Huecksteadt	TP,	Hoidal	JR.	RAGE:	
developmental	expression	and	positive	feedback	regulation	by	Egr-1	during	cigarette	
smoke	exposure	in	pulmonary	epithelial	cells.	Am	J	Physiol	Lung	Cell	Mol	Physiol	
2008;294:L1094-L1101.		

Reynolds	PR,	Kasteler	SD,	Schmitt	RE,	Hoidal	JR.	RAGE	signals	through	Ras	during	tobacco	
smoke-induced	pulmonary	inflammation.	Am	J	Resp	Cell	Mol	Biol	2011;45(2):411-418.		
Reynolds	PR,	Schmitt	RE,	Kasteler	SD,	Sturrock	A,	Sanders	K,	Bierhaus	A,	Nawroth	PP,	Paine	
R	3rd,	Hoidal	JR.	RAGE	targeting	protects	against	hyperoxia-induced	lung	injury	in	mice.	
Am	J	Resp	Cell	Mol	Biol	2010;42(5):545-551.		

Reynolds	PR,	Stogsdill	JA,	Stogsdill	MP,	Heimann	NB.	Up-regulation	of	RAGE	by	alveolar	
epithelium	influences	cytodifferentiation	and	causes	severe	lung	hypoplasia.	Am	J	Respir	
Cell	Mol	Biol	2011;45(6):1195-1202.		

Reynolds	PR,	Wasley	KM,	Allison	CH.	Diesel	particulate	matter	induces	RAGE	expression	in	
pulmonary	epithelium	and	RAGE	signaling	influences	NF-kB-mediated	inflammation.	
Environ	Health	Per	2010;19(3):332-336.		

Robinson	AB,	Johnson	KD,	Bennion	BG,	Reynolds	PR.	RAGE	signaling	by	alveolar	
macrophages	influences	tobacco	smoke-induced	inflammation.	Am	J	Physiol	Lung	Cell	Mol	
Physiol	2012;302(11):L1192-1199.		

Robinson	AB,	Stogsdill	JA,	Lewis	JB,	Wood	TT,	Reynolds	PR.	RAGE	and	tobacco	smoke:	
insights	into	modeling	chronic	obstructive	pulmonary	disease.	Front	Physiol	2012;3:301.		

Stogsdill	JA,	Stogsdill	MP,	Porter	JL,	Hancock	JM,	Robinson	AB,	Reynolds	PR.	Embryonic	
overexpression	of	receptors	for	advanced	glycation	end-products	by	alveolar	epithelium	
induces	an	imbalance	between	proliferation	and	apoptosis.	Am	J	Respir	Cell	Mol	Biol	
2012;47(1):60-66.		
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Curtis	CS,	Earley	TD,	Robinson	AB,	Reynolds	PR.	Diesel	particulate	matter	(DPM)	induces	
receptor	for	advanced	glycation	end-products	(RAGE)	expression	by	pulmonary	
macrophages.	Presented	at	the	Experimental	Biology	Meeting.	San	Diego,	CA,	Apr	21-25,	
2012.		

Fredrickson	AC,	Sefcik	TL,	Reynolds	PR.	A	new	RAGE	blocker,	low	anti-coagulant	2-O,	3-O	
desulfated	heparin	(ODSH),	diminishes	smoke-induced	pulmonary	inflammation	in	mice.	
Presented	at	the	Experimental	Biology	Meeting.	Washington	DC,	Apr	9-13,	2011.		

Kasteler	SD,	Reynolds	PR,	Hoidal	JR.	Downstream	effects	of	receptors	for	advanced	
glycation	end	products	(RAGE)	in	pulmonary	epithelial	cells	exposed	to	cigarette	smoke.	
Presented	at	the	ATS	International	Meetings.	Toronto,	Canada,	May	16-21,	2008.		
Reynolds	PR,	Hoidal	JR.	Expression	and	TTF-1-mediated	transcriptional	control	of	alpha-5	
nAChRs	in	the	mouse	lung,	2007.	Presented	at	the	Society	for	Developmental	Biologists	
Meeting.	Cancun,	Mexico,	Jun	16-20,	2007.		
Reynolds	PR,	Kasteler	SD,	Hoidal	JR.	Cigarette	smoke-mediated	regulation	of	receptors	for	
advanced	glycation	end	products	by	Egr-1,	2007.	Presented	at	the	ATS	International	
Meeting.	San	Francisco,	CA,	May	17-21,	2007.		
Reynolds	PR,	Kasteler	SD,	Sturrock	A,	Sanders	K,	Kennedy	TP,	Hoidal	JR.	RAGE	targeting	
leads	to	protection	from	hyperoxia-induced	lung	injury.	Presented	at	the	Experimental	
Biology	Meeting.	San	Diego,	CA,	Apr	5-9,	2008.		

Robinson	AB,	Johnson	KD,	Bennion	BG,	and	Reynolds	PR.	RAGE	signaling	influences	
tobacco	smoke-induced	inflammation	by	pulmonary	macrophages.	Presented	at	the	
Experimental	Biology	Meeting.	San	Diego,	CA,	Apr.	21-25,	2012.		

Schmitt	RE,	Reynolds	PR,	Kasteler	SD,	Hoidal	JR.	The	receptor	for	advanced	glycation	end	
products	(RAGE)	activates	Ras	and	NF-kappa	B	in	pulmonary	epithelial	cells	exposed	to	
cigarette	smoke.	Presented	at	the	American	Thoracic	Society	International	Conference.	San	
Diego,	CA,	May	16-21,	2009.		
Stogsdill	MP,	Stogsdill	JA,	Porter	JL,	Bodine	BG,	and	Reynolds	PR.	Persistent	over-
expression	of	RAGE	in	adult	mouse	lung	causes	airspace	enlargement	and	pulmonary	
inflammation	coincident	with	emphysema.	Presented	at	the	Experimental	Biology	Meeting.	
Washington,	DC,	Apr.	9-13,	2011.		

EXHALED	SMOKE-INDUCED	LUNG	ENDOTHELIAL	APOPTOSIS	via	PEROXYNITRITE-
BAX	SIGNALING		

Jianliang	Zhang,	PhD;	University	of	Florida;	CIA	2007		

Dr.	Zhang	and	colleagues	used	a	cell	model	to	investigate	the	molecular	mechanisms	
underlying	exhaled	smoke-induced	cell	death	and	dysfunction.	Exposure	of	lung	vascular	
endothelial	cells	to	saline	buffer-conditioned	mainstream	smoke	results	in	extensive	cell	
death,	including	apoptosis.	Peroxynitrite	formed	from	excessive	superoxide	reaction	with	
nitric	oxide	can	modify	a	number	of	proteins,	including	the	pro-apoptosis	protein,	Bax.	The	
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investigators	focused	on	the	link	between	peroxynitrite-induced	modification	of	Bax	and	
apoptosis	of	the	lung	endothelium.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Aldonyte	R,	Brantly	M,	Block	E,	Patel	J,	Zhang	J.	Nuclear	localization	of	active	matrix	
metalloproteinase-2	in	cigarette	smoke-exposed	apoptotic	endothelial	cells.	Exp	Lung	Res.	
2009;35(1):59-75.	

Aldonyte	R,	Hutchinson	TE,	Jin	B,	Brantly	M,	Block	E,	Patel	J,	Zhang	J.	Endothelial	alpha-1-
antitrypsin	attenuates	cigarette	smoke	induced	apoptosis	in	vitro.	COPD.	2008;5(3):153-
162.	

Zhang	J,	Juedes	N,	Narayan	VM,	Yue	B,	Rockwood	AL,	Palma	NL,	Patel	JM.	A	cellular	model	
to	mimic	exhaled	cigarette	smokeinduced	lung	microvascular	endothelial	cell	injury	and	
death.	Int	J	Clin	Exp	Med.	2010;3(3):223-232.	

Zhang	J,	Narayan	VM,	Juedes	N,	Patel	JM.	Hypoxic	upregulation	of	preproendothelin-1	gene	
expression	is	associated	with	protein	tyrosine	kinase-PI3K	signaling	in	cultured	lung	
vascular	endothelial	cells.	Int	J	Clin	Exp	Med.	2009;2(1):87-94.	

Zhang	J,	Patel	JM.	Role	of	the	CX3CL1-CX3CR1	axis	in	chronic	inflammatory	lung	diseases.	
Int	J	Clin	Exp	Med.	2010;3(3):233-244.	

PRESENTATIONS	AND	ABSTRACTS		
Lodhi	S,	Palma	N,	Patel	J,	Zhang	J.	Hypoxia-induced	upregulation	of	CX3CL1/fractalkine	
expression	is	mediated	through	PI3K/Akt-	and	p38	MAPK-signaling	in	cultured	human	
lung	microvascular	endothelial	cells	[abstract].	Am	J	Respir	Crit	Care	Med	2010;181:A3938.		
Zhang	J,	Juedes	N,	Narayan	V,	Mubarak	K,	Patel	J.	Hypoxic	induction	of	chemokine	CX-	3CL1	
expression	via	increased	synthesis	of	CX3CL1	mRNA	in	cultured	lung	endothelial	cells	
[abstract].	Am	J	Respir	Crit	Care	Med	2009;179(1):A2349.		

Zhang	J,	Mubarak	K,	Palma	N,	Hu	H,	Narayan	V,	Mohammed	K,	Carrie	R,	Alnuaimat	H,	
Tonelli	A,	Segal	M,	Patel	J.	Chemokine	CX3CL1	and	pulmonary	hypertension:	Role	of	
mononuclear	leukocyte	interaction	with	lung	microvascular	endothelial	cells	ex	vivo	
[abstract].	Am	J	Respir	Crit	Care	Med	2010;181:A5229.		

Zhang	J,	Narayan	V,	Block	E,	Patel	J.	Hypoxic	upregulation	of	preproendothelin-1	gene	
expression	is	associated	with	PI3K	signaling	in	cultured	pulmonary	vascular	endothelial	
cells.	Presented	at	The	International	Conference	of	the	American	Thoracic	Society.	Toronto,	
ON,	Canada,	May	16-21,	2008.		

Zhang	J,	Palma	N,	Harrison	JK,	Mubarak	K,	Hu	H,	Luo	D,	Carrie	R,	Alnuaimat	H,	Patel	J.	
Hypoxia-induced	endothelial	CX3CL1	modulation	triggers	lung	smooth	muscle	cell	
proliferation	[abstract].	Am	J	Respir	Crit	Care	Med	2011;183:A1042.		
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NEUROPILIN-1	AND	EMPHYSEMA		
Patrice	M.	Becker,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2006		

Neuropilin-1	(Nrp-1)	was	independently	cloned	from	neurons	as	a	receptor	for	class	3	
semaphorins	(Sema	3),	and	from	endothelium	as	a	novel	vascular	endothelial	growth	factor	
(VEGF)	receptor.	Dr.	Becker	demonstrated	that	conditional	deletion	of	epithelial	Nrp-1	in	
the	lungs	of	adult	mice	promotes	the	development	of	cigarette	smoke-induced	airspace	
enlargement	and	alveolar	epithelial	programmed	cell	death.	Additional	in	vitro	
experiments	support	a	role	for	Nrp-1	in	resistance	of	pulmonary	epithelial	cells	to	cigarette	
smoke-induced	apoptosis,	and	are	consistent	with	published	reports	that	both	VEGF-	and	
Sema	3-induced	Nrp-1	signaling	regulate	apoptotic	cell	death	in	other	cell	types.	The	
investigators	evaluated	whether	Nrp-1	deletion	exacerbates	cigarette	smoke-induced	
epithelial	cell	death	and	airspace	remodeling	by	altering	ligand-specific	signaling.		
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PUBLICATIONS		
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Journal	Respir	Crit	Care	Med	2009;180(5):396-406.		
PRESENTATIONS	AND	ABSTRACTS		

Becker,	PM,	He,	C,	Gurkan,	O,	Zielinski,	R,	Biswal,	S,	Tuder	R.	Lung-specific	deletion	of	
epithelial	neuropilin-1	(Npn-1)	and	cigarette	smoke	(CS)	synergize	to	accelerate	
emphysema	development	[abstract].	Am	J	Respir	Crit	Care	Med	2008;177:A241.		

Becker,	PM,	Yachechko,	RA,	Tuder	RM.	The	effects	of	postnatal	genetic	deletion	of	
pulmonary	epithelial	neuropilin-1	(Npn-1)	on	alveolar	structure	[abstract].	Proc	Am	Thorac	
Soc	2006;3:A714.		
A	NOVEL	ANTI-INFLAMMATORY	ROLE	FOR	ADAM15	IN	EMPHYSEMA		

Caroline	A.	Owen,	MD,	PhD;	Brigham	and	Women’s	Hospital;	CIA	2006		

Dr.	Owen	and	colleagues	showed	that	cigarette	smoke	exposure	upregulates	the	expression	
of	a	disintegrin	and	metallopeptidase	domain	15	(ADAM15)	on	the	surface	of	macrophages	
and	CD8+	T	cells	in	vitro	and	in	lungs	in	vivo.	Exposure	of	wild-type	(WT)	mice	and	mice	
genetically	deficient	in	ADAM15	(ADAM15-/-mice)	to	SHS	for	1	to	24	weeks	resulted	in	
higher	lung	macrophage	and	CD8+	T	cell	counts,	higher	lung	levels	of	proinflammatory	
mediators,	greater	weight	loss,	higher	mortality,	and	greater	airspace	enlargement	in	
ADAM15-/-mice	than	WT	mice.	ADAM15-/-alveolar	macrophages	and	CD8+	T	cells	have	
reduced	rates	of	apoptosis	and	necrosis	than	do	WT	cells	in	response	to	cigarette	smoke	
exposure.	Thus,	ADAM15	appears	to	protect	the	lung	from	cigarette	smoke-induced	
inflammation	and	airspace	enlargement,	at	least	in	part,	by	reducing	the	survival	of	
destructive	leukocytes.		
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Campbell	EJ,	Owen	CA.	The	sulfate	groups	of	chondroitin	sulfate-	and	heparan	sulfate	
proteoglycans	in	neutrophil	plasma	membranes	are	novel	binding	sites	for	neutrophil	
elastase	and	cathepsin	G.	J	Biol	Chem	2007;282:14645-14654.		
Chu	EK,	Cheng	J,	Foley	JS,	Owen	CA,	Mariani	TJ,	Tschumperlin	DJ,	Kohane	IS,	Drazen	JM.	
Induction	of	the	plasminogen	activator	system	by	mechanically	stimulated	human	
bronchoepithelial	cells	identified	by	DNA	microarrays.	Am	J	Resp	Crit	Care	Med	
2006;35:628-638.	
Knolle MD, Owen CA. ADAM8: A novel therapeutic target for asthma. Expert Opin Ther 
Targets 2009;13(5):523-540 

Maeno	T,	Houghton	AM,	Quintero	PA,	Grumelli	S,	Owen	CA,	Shapiro	SD.	CD8+	T	cells	are	
required	for	inflammation	and	destruction	in	cigarette	smoke-induced	emphysema	in	mice.	
J	Immunol	2007;178:8090-8096.	

Owen	CA.	Leukocyte	cell	surface	proteinases:	regulation	of	expression,	functions,	and	
mechanisms	of	surface	localization.	Int	J	Biochem	Cell	Biol	2008;40:1246-1272.		

Owen	CA.	Roles	for	proteinases	in	the	pathogenesis	of	chronic	obstructive	pulmonary	
disease.	Int	J	COPD	2008;3:253-268.		
Quintero	P,	Knolle	MD,	Cala	LF,	Zhuang	P,	Owen	CA.	Matrix	metalloproteinase-8	dampens	
neutrophilic	inflammation	during	acute	lung	injury	in	mice.	J	Immunol	2010;184:1575-
1588.	

Takamiya	R,	Hung	CC,	Hall	SR,	Fukunaga	K,	Nagaishi	T,	Maeno	T,	Owen	C,	Macias	AA,	
Fredenburgh	LE,	Ishizaka	A,	Blumberg	RS,	Baron	RM,	Perrella	MA.	High	mobility	group	box	
1	protein	in	the	absence	of	HO-1:	Role	during	endotoxemia	in	mice.	Am	J	Respir	Cell	Mol	Biol	
2009;	41(2):129-135.	
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Presented	at	the	American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	
15-20,	2009.		
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Knolle	MD,	Quintero	PA,	Craig	VJ,	Zhuang	Y,	Owen	CA.	Neutrophil	membrane-bound	MMP-8	
degrades	macrophage	inflammatory	protein-1	alpha	to	limit	acute	lung	injury	in	mice	
[abstract].	Proc	Am	Thor	Soc	2010;S.		
Lonak	S,	Owen	CA.	Anti-inflammatory	role	for	ADAM15	in	cigarette	smoke-induced	
pulmonary	emphysema	in	mice	[abstract].	J	Leuk	Biol	2007;Suppl.		

Lonak	S,	Zhuang	Y,	Mollon	J,	Knolle	M,	Cala	LF,	Owen	CA.	Anti-inflammatory	role	for	
ADAM15	in	cigarette	smoke-induced	pulmonary	emphysema	in	mice	[abstract].	Proc	Am	
Thor	Soc	2008.		

Lonak	S,	Zhuang	Y,	Mollon	J,	Owen	CA.	A	novel	anti-inflammatory	role	for	ADAM15	in	
pulmonary	emphysema	[abstract].	Society	for	Leukocyte	Biology	2007;LB7:5S.		

Lonak	SP,	Zhuang	Y,	Mollon	J,	Knolle	M,	Cala	L,	Owen	CA.	ADAM15	dampens	lung	
inflammation	in	cigarette	smoke-exposed	mice	[abstract].	Am	J	Respir	Crit	Care	Med	
2008:A241.		

Maeno	T,	Houghton	AM,	Quintero	PA,	Grumelli	S,	Owen	CA,	Shapiro	SD.	CD8+	T	cells	are	
required	for	inflammation	and	destruction	in	cigarette	smoke-induced	emphysema	in	mice	
[abstract].	J	Immunol	2007;178:8090-8096.		

Minematsu	N,	Owen	CA,	Shapiro	SD.	Effects	of	cigarette	smoke	on	phagocytosis	of	apoptotic	
polymorphonuclear	leukocytes	in	vitro	[abstract].	Am	J	Resp	Crit	Care	Med	2007;175:A258.		

Owen	CA,	Zhuang	Y,	Quintero	P,	Lopez-Otin	C,	Shapiro	SD.	MMP-8	dampens	neutrophilic	
lung	inflammation	during	LPS-mediated	acute	lung	injury	in	mice.	Presented	at	the	Annual	
American	Society	for	Immunology.	Boston,	MA,	May	12-16,	2006.		

MOLECULAR	PHENOTYPE	OF	EARLY	EMPHYSEMA		
Russell	Bowler,	MD,	PhD;	National	Jewish	Health;	YCSA	2005		

Oxidants	in	tobacco	smoke	play	a	role	in	the	pathogenesis	of	emphysema	but	only	a	
minority	of	exposed	individuals	develop	clinically	evident	COPD	or	emphysema.	Data	
indicate	that	tobacco	smoke	is	associated	with	induction	of	antioxidants,	and	that	COPD	
correlates	with	oxidative	stress	and	antioxidant	response,	which	damage	lung	proteins.	
Development	of	centrilobular	emphysema	(CLE)	and	panlobular	emphysema	(PLE)	may	
have	distinct	antioxidant	properties.	Dr.	Bowler	used	high-resolution	CT	scans	to	
determine	affected	lung	segments	in	asymptomatic	smokers	in	the	early	stages	of	
emphysema.	This	can	be	used	to	direct	bronchoscopy	to	the	affected	regions,	allow	
assessment	for	CLE	versus	PLE,	determine	which	patients	are	at	higher	risk	for	developing	
early	emphysema,	and	what	role	oxidative	stress	plays.		

FAMRI	SUPPORTED	RESEARCH		
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Bowler	RP,	Canham	ME,	Ellison	MC.	Surface	enhanced	laser	desorption/ionization	(SELDI)	
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Bowler	RP,	Ellison	MC,	Reisdorph	N.	Proteomics	in	pulmonary	medicine.	Chest	
2006;130:567-574.		
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Dahl	M,	Bowler	RP,	Juul	K,	Crapo	JD,	Levy	S,	Nordestgaard	BG.	Superoxide	dismutase	3	
polymorphism	associated	with	reduced	lung	function	in	two	large	populations.	Am	J	Respir	
Crit	Care	Med	2008;78:906-912.		
Friedlander	AL,	Lynch	D,	Dyar	LA,	Bowler	RP.	Phenotypes	of	chronic	obstructive	
pulmonary	disease.	COPD	2007;4:355-384.		

Gingo	MR,	Silveira	LJ,	Miller	YE,	Friedlander	AL,	Cosgrove	GP,	Chan	ED,	Maier	LA,	Bowler	
RP.	Tumour	necrosis	factor	gene	polymorphisms	are	associated	with	COPD.	Eur	Respir	J	
2008;31(5):1005-1012.	

Holm	KE,	Bowler	RP,	Make	BJ,	Wamboldt	FS.	Family	relationship	quality	is	associated	with	
psychological	distress,	dyspnea,	and	quality	of	life	in	COPD.	COPD	2009;6(5):359-368.	

Morimoto	K,	Janssen	WJ,	Fessler	MB,	McPhillips	KA,	Borges	VM,	Bowler	RP,	Xiao	YQ,	Kench	
JA,	Henson	PM,	Vandivier	RW.	Lovastatin	enhances	clearance	of	apoptotic	cells	
(efferocytosis)	with	implications	for	chronic	obstructive	pulmonary	disease.	J	Immunol	
2006;176(12):7657-7665.	
Richens	TR,	Linderman	DJ,	Horstmann	SA,	Lambert	C,	Xiao	YQ,	Keith	RL,	Boe	DM,	Morimoto	
K,	Bowler	RP,	Day	BJ,	Janssen	WJ,	Henson	PM,	Vandivier	RW.	Cigarette	smoke	impairs	
clearance	of	apoptotic	cells	through	oxidant-dependent	activation	of	RhoA.	Am	J	Respir	Crit	
Care	Med	2009;171(11):1011-1021.		

Sutherland	ER,	Crapo	JD,	Bowler	RP.	N-acetylcysteine	and	exacerbations	of	chronic	
obstructive	pulmonary	disease.	COPD	2006;3:195-202.		

IDENTIFICATION	OF	PATHOGENIC	CD4+	T	CELLS	IN	THE	LUNGS	OF	PATIENTS	WITH	
SEVERE	EMPHYSEMA		
Andrew	K.	Sullivan,	MD,	Philip	L.	Simonian,	MD,	Michael	Falta,	MD,	PhD;	University	of	
Colorado,	Denver;	YCSA	2005		
Inflammation	in	lung	airways	and	tissue	resulting	from	cigarette	smoke	exposure	persists	
long	after	cessation	of	exposure.	Reports	have	correlated	the	number	of	T	cells	in	the	lung	
with	emphysema	severity.	The	hypothesis	of	Dr.	Falta’s	research	was	that	CD4+	T	cell	
clones	build	up	in	the	lungs	of	patients	with	severe	emphysema	in	response	to	altered	
protein	expression	resulting	from	prolonged	proteolytic	and	oxidative	damage	and	may	be	
the	cause	of	the	persistent	inflammation.	T	cells	that	share	the	same	T	cell	receptors	(i.e.,	
those	that	respond	to	the	same	protein	antigen)	as	those	from	emphysematous	lung	were	
identified.	An	immortalized	T	cell	hybridoma	line	from	these	cells	was	grown	to	large	
numbers	to	determine	receptor	specificity.	The	hybridoma	lines	allowed	identification	of	
proteins	responsible	for	T	cell	accumulation	and	activation	in	inflammation-damaged	
lungs.	CD4+	T	cells	specific	to	the	antigen	were	determined	in	blood	and	bronchoalveolar	
fluid	of	patients	with	and	without	emphysema.	The	number	of	specific	T	cells	in	blood	
could	be	a	key	marker	for	development	of	emphysema.		
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Sullivan	AK,	Simonian	PL,	Falta	MT,	Mitchell	JD,	Cosgrove	GP,	Brown	KK,	Kotzin	BL,	Voelkel	
NF,	Fontenot	AP.	Oligoclonal	CD4+	T	cells	in	the	lungs	of	patients	with	severe	emphysema.	
Am	J	Respir	Crit	Care	Med	2005;172:590-596.		

CHRONIC	BRONCHITIS		

Completed	Research		
ROLE	OF	K+	CHANNELS	AND	ATP	IN	CHRONIC	BRONCHITIS		

Matthias	Salathe,	MD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2014		
Dr.	Salathe	and	colleagues	used	human	cells	that	represent	the	airway	surface	exposed	to	
mainstream	tobacco	smoke	or	SHS	to	study	the	mechanism	by	which	the	clearing	of	phlegm	
is	hindered.	The	investigators	delineated	the	IFN-gamma-mediated	mechanisms	of	
decreased	adenosine	triphosphate	(ATP)	release	in	normal	human	bronchial	epithelial	cells	
(NHBE)	cells.	They	also	showed	the	effects	of	cigarette	smoke	on	cystic	fibrosis	
transmembrane	conductance	regulator	(CFTR)	and	big	potassium	channel	(BK)	activities,	
as	well	as	air-surface	liquid	(ASL)	volume	in	the	absence	or	presence	of	different	inhibitors.	
Cigarette	smoke	stimulates	both	Smad3	and	p38	phosphorylation	via	TGF-b	eta	signaling,	
which	in	turn	decreases	CFTR	and	BK	channel	functions.	This	causes	ASL	volume	loss,	
resulting	in	mucociliary	dysfunction.	Inhibitors	ameliorated	CFTR	and	BK	activities	and	
thereby	improved	ASL	volume	loss.		
FAMRI	SUPPORTED	RESEARCH		
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Baumlin-Schmid	N,	Salathe	M,	Fregien	NL.	Optimal	lentivirus	production	and	cell	culture	
conditions	necessary	to	successfully	transduce	primary	human	bronchial	epithelial	cells.	J	
Vis	Exp	2016;(113).		
Chen	X,	Baumlin	N,	Buck	J,	Levin	LR,	Fregien	N,	Salathe	M.	A	soluble	adenylyl	cyclase	form	
targets	to	axonemes	and	rescues	beat	regulation	in	sAC	knockout	mice.	Am	J	Respir	Cell	Mol	
Biol	2014;51(6):750-760.	
Foronjy	RF,	Salathe	MA,	Dabo	AJ,	Baumlin	N,	Cummins	N,	Eden	E,	Geraghty	P.	TLR9	
expression	is	required	for	the	development	of	cigarette	smoke-induced	emphysema	in	
mice.	Am	J	Physiol	Lung	Cell	Mol	Physiol	2016;311(1):L154-166.		

Garcia-Arcos	I,	Geraghty	P,	Baumlin	N,	Campos	M,	Dabo	AJ,	Jundi	B,	Cummins	N,	Eden	E,	
Grosche	A,	Salathe	M,	Foronjy	R.	Chronic	electronic	cigarette	exposure	in	mice	induces	
features	of	COPD	in	a	nicotine-dependent	manner.	Thorax	[Epub	2016	Aug	24].	

Geraghty	P,	Baumlin	N,	Salathe	MA,	Foronjy	RF,	D'Armiento	JM.	Glutathione	peroxidase-1	
suppresses	the	unfolded	protein	response	upon	cigarette	smoke	exposure.	Mediators	
Inflamm	2016;2016:9461289.	

Gerovac	BJ,	Valencia	M,	Baumlin	N,	Salathe	M,	Conner	GE,	Fregien	NL.	Submersion	and	
hypoxia	inhibit	ciliated	cell	differentiation	in	a	notch	dependent	manner.	Am	J	Respir	Cell	
Mol	Biol	2014;51(4):516-525.	
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Ivonnet	P,	Salathe	M,	Conner	GE.	Hydrogen	peroxide	stimulation	of	CFTR	reveals	an	EPAC-
mediated,	soluble	adenylyl	cyclase	dependent	cAMP	amplification	pathway	common	to	
GPCR	signaling.	Br	J	Pharmacol	2015;172:173-184.	
Kis	A,	Krick	S,	Baumlin	N,	Salathe	M.		Airway	hydration,	apical	K(+)	secretion,	and	the	large-
conductance,	Ca(2+)-activated	and	voltage-dependent	potassium	(BK)	channel.	Ann	Am	
Thorac	Soc	2016;13	Suppl	2:S163-168.	
Krick	S,	Wang	J,	St-Pierre	M,	Gonzalez	C,	Dahl	G,	Salathe	M.	Dual	oxidase	2	(Duox2)	
regulates	pannexin	1-mediated	ATP	release	in	primary	human	airway	epithelial	cells	via	
changes	in	intracellular	pH	and	not	H2O2	production.	J	Biol	Chem	2016;291(12):6423-6432.	
Sailland	J,	Grosche	A,	Baumlin	N,	Dennis	JS,	Schmid	A,	Krick	S,	Salathe	M.	Role	of	Smad3	and	
p38	signaling	in	cigarette	smoke-induced	CFTR	and	BK	dysfunction	in	primary	human	
bronchial	airway	epithelial	cells.	Sci	Rep	2017;7(1):10506.		

Schmid	A,	Sailland	J,	Novak	L,	Baumlin	N,	Fregien	N,	Salathe	M.	Modulation	of	Wnt	signaling	
is	essential	for	the	differentiation	of	ciliated	epithelial	cells	in	human	airways.	FEBS	Lett	
2017;591(21):3493-3506.	

Unwalla	HJ,	Ivonnet	P,	Dennis	JS,	Conner	GE,	Salathe	M.	TGF-beta	1	and	cigarette	smoke	
inhibit	the	ability	of	beta2-agonists	to	enhance	epithelial	permeability.	Am	J	Respir	Cell	Mol	
Biol	2015;52:65-74.	
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Krick	S,	Baumlin	N,	Faul	C,	Salathe	M.	Fibroblast	growth	factor	receptor	signaling	in	chronic	
bronchitis	[abstract].	ATS	International	Conference.	Denver,	CO,	May	15-20,	2015.	

Schmid	A,	Baumlin	N,	Ivonnet	P,	Kis	A,	Dennis	JS,	Manzanares	D,	Salathe	M.	Losartan	
reverses	smoke-induced	mucociliary	dysfunction	via	anti-inflammatory	action	and	not	via	
angiotensin	receptor	blockade	[abstract].	ATS	International	conference.	Denver,	CO,	May	
15-20,	2015.	

OXIDATION	AND	pH	CHANGE	IN	SMOKE	EXPOSED	EPITHELIA		

Gregory	E.	Conner,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2013		
Dr.	Conner	and	his	team	have	shown	that	hydrogen	peroxide	(H2O2)	production	and	proton	
secretion	may	be	altered	by	exposure	to	cigarette	smoke.	The	investigators	showed	that	
dual	oxidase	2	(Duox2)	mRNA	and	activity	are	regulated	during	infection	and	inflammation	
and	that	upregulation	by	IFN	gamma	during	inflammation	may	result	in	high	levels	of	H2O2	
at	the	airway	surface.	IFN	gamma	is	upregulated	in	COPD,	as	is	Duox2,	suggesting	relevance	
to	inflammatory	airway	disease.	The	role	of	hydrogen	voltage	gated	channel	1	(HVCN1)	in	
Duox-mediated	H2O2	synthesis	was	investigated	by	using	short	hairpin	RNA	(shRNA)	
expression	to	knockdown	Duox1	and	Duox2.	Duox1	knockdown	resulted	in	loss	of	Zn2+	
inhibition	while	Duox2	knockdown	had	no	effect.	A	small	molecule	inhibitor	(5-chloro-2-
guanidinobenzimidazole,	(ClGBI)	was	used	to	investigate	the	sensitivity	of	Duox	activity	to	
inhibition	of	HVCN1	by	Zn2+.	ClGBI	inhibited	both	baseline	and	adenosine	triphosphate	
(ATP)-stimulated	activity.	Lentiviral	mediated	knockdown	of	Duox1	revealed	that	the	
remaining	H2O2	synthesis	due	to	Duox2	activity	was	sensitive	to	ClGBI.	The	team	also	
studied	regulation	Duox	by	Ca2+	and	confirmed	that	lowered	H2O2	synthesis	is	concomitant	
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with	changes	in	intracellular	calcium	concentration.	Thus	Zn2+	inhibition	of	Duox1,	while	
sparing	Duox2,	is	related	to	changes	in	Ca2+	signaling.	DuoxA1	or	DuoxA2	were	expressed	
in	human	embryonic	kidney	cell	line	293	(HEK293),	which	was	used	to	study	the	effect	of	
Zn2+	and	ClGBI	on	Duox1	and	Duox2.	These	inhibitors	blocked	both	enzymes	in	a	similar	
fashion.	HVCN1	was	shown	to	be	required	for	full	expression	of	Duox	NADPH	oxidase	H2O2	
synthesis.	Cigarette	smoke	exposure	resulted	in	an	increase	of	HVCN1	transcripts,	
suggesting	that	more	proton	channels	are	being	expressed	following	exposure	and	
suggesting	the	possibility	of	increased	proton	transfer	to	the	airway	lumen	leading	to	lower	
airway	lumen	pH.		
FAMRI	SUPPORTED	RESEARCH		
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Ivonnet	P,	Salathe	M,	Conner	GE.	Hydrogen	peroxide	stimulation	of	CF	TR	reveals	an	EPAC-
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GPCR	signaling.	Br	J	Pharmacol	2015;172:173-184.		
Ivonnet	P,	Unwalla	H,	Salathe	M,	Conner	GE.	Soluble	adenylyl	cyclase	mediates	hydrogen	
peroxide-induced	changes	in	epithelial	barrier	function.	Respir	Res	2016;17(1):15.		
Manzanares	D,	Srinivasan	M,	Salathe	ST,	Ivonnet	P,	Baumlin	N,	Dennis	JS,	Conner	GE,	
Salathe	M.	IFN-gamma-mediated	reduction	of	large-conductance,	Ca2+-activated,	voltage-
dependent	K+	(BK)	channel	activity	in	airway	epithelial	cells	leads	to	mucociliary	
dysfunction.	Am	J	Physiol	Lung	Cell	Mol	Physiol	2014;306(5):L453-462.		

Unwalla	HJ,	Ivonnet	P,	Dennis	JS,	Conner	GE,	Salathe	M.	TGF-beta	1	and	cigarette	smoke	
inhibit	the	ability	of	beta	2-agonists	to	enhance	epithelial	permeability.	Am	J	Respir	Cell	Mol	
Biol	2015;52:65-74.	

Valencia-Gattas	M,	Conner	GE,	Fregien	NL.	Gefitinib,	an	EGFR	tyrosine	kinase	inhibitor,	
prevents	smoke-mediated	ciliated	airway	epithelial	cell	loss	and	promotes	their	recovery.	
PLoS	One	2016;11(8):e0160216.	
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epithelial	barrier	function	depend	on	multiple	signaling	pathways	[abstract].	Am	J	Respir	
Crit	Care	Med	2014;189:A3426.		

Ivonnet	P,	Salathe	M,	Conner	GE.	Hydrogen	peroxide	and	prostaglandin	receptor	ep4	
stimulate	soluble	adenylate	cyclase	via	intracellular	calcium	to	amplify	protein	kinase	a	
signaling	[abstract].	Am	J	Respir	Crit	Care	Med	2014;189:A4933.		

Schmid-Baumlin	N,	Salathe	M,	Conner	GE,	Fregien	N.	Optimization	of	lentiviral	mediated	
gene	transfer	into	normal	human	airway	epithelial	cells	[abstract].	Am	J	Respir	Crit	Care	
Med	2013;187:A1853.		
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TOBACCO	SMOKE	AND	HMGB1	IN	RSV	BRONCHIOLITIS		
Yashoda	Madaiah	Hosakote,	PhD;	University	of	Texas	Medical	Branch	at	Galveston;	
YCSA	2013		
Dr.	Hosakote	and	colleagues	have	shown	that	respiratory	syncytial	virus	(RSV)	and	tobacco	
smoke-induced	oxidative	stress	promotes	the	translocation	of	high	mobility	group	B1	
(HMGB1)	from	the	cell	nuclei	to	the	extracellular	space	and	that	Treatment	of	RSV-infected	
and	tobacco	smoke	exposed	AECs	with	antioxidants	significantly	inhibited	extracellular	
release	of	HMGB1	from	the	cells.	They	showed	that	active	replication	by	virus	was	required	
to	trigger	HMGB1	release	from	airway	epithelial	cells	(AECs)	and	that	RSV	infection-
induced	cytokines	and	chemokines	do	not	promote	HMGB1	release	from	AECs.	HMGB1	was	
released	only	by	AECs	and	that	secreted	HMGB1	activates	innate	immune	cells	to	promote	
inflammatory	response	and	RSV	infection	of	AECs	hyperacetylates	and	phosphorylates	
nuclear	protein	HMGB1	for	its	active	secretion.	Nrf2	gene	silencing	and	knockdown	
reduced	RSV	and	tobacco	smoke-induced	HMGB1	release	with	increased	mRNA	and	
significantly	increased	HDAC1	and	NFκB	expression.	HMGB1	gene	silencing	increased	
residual	HMGB1	release	from	the	cells	and	worsens	the	inflammation	in	RSV	infection,	
whereas	treatment	with	rHMGB1	significantly	reduced	the	viral	load.	HMGB1	knockdown	
significantly	reduced	Nrf2,	catalase,	and	HDAC1	expression	with	increased	NFκB	
phosphorylation,	suggesting	that	HMGB1	downregulation	results	in	increased	cellular	
oxidative	stress.	Cigarette	smoke	exposure	enhances	RSV-induced	HMGB1	secretion	and	
increases	RSV-induced	NF-kB	and	p38	MAPK	phosphorylation	upon	HMGB1	gene	silencing.	
HDAC1	gene	silencing	enhances	RSV-induced	HMGB1	release	with	reduced	cellular	HMGB1	
as	well	as	increased	Nrf2	and	NFkB	expression,	suggesting	that	HDAC1	inhibition	enhances	
RSV	and	tobacco	smoke-induced	inflammation.	Cigarette	smoke	exposure	enhances	RSV-
induced	HMGB1	secretion	and	increases	RSV-induced	NF-kB	and	p38	MAPK	
phosphorylation	upon	HMGB1	gene	silencing.	HDAC1	gene	silencing	enhances	RSV-induced	
HMGB1	release	with	reduced	cellular	HMGB1	as	well	as	increased	Nrf2	and	NFkB	
expression,	suggesting	that	HDAC1	inhibition	enhances	inflammation.	Recombinant	
(rHMGB1)	and	secreted	HMGB1	(sHMGB1)	activates	human	primary	macrophages	to	
induce	proinflammatory	mediator	release.	RSV	viral	replication	was	significantly	increased	
in	cells	treated	with	HMGB1	monoclonal	antibody	(mAb)	whereas	RSV	replication	was	
significantly	decreased	with	rHMGB1	treatment	of	RSV-infected	and	HMGB1	mAb	treated	
cells.	HMGB1	gene	silencing	increased	RSV	replication,	which	was	decreased	with	rHMGB1	
treatment	and	cigarette	smoke	exposure,	suggesting	that	cigarette	smoke-induced	
oxidative	stress	activates	antiviral	response.	HMGB1	gene	silencing	and	tobacco	smoke	
exposure	of	AECs	downregulates	HMGB1	expression	and	RSV-induced	HMGB1	secretion	is	
mediated	via	the	NFκB	pathway.		
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Rayavara	K,	Kurosky	A,	Stafford	SJ,	Garg	NJ,	Brasier	AR,	Garofalo	RP,	Hosakote	YM.	
Proinflammatory	Effects	of	Respiratory	Syncytial	Virus-Induced	Epithelial	HMGB1	on	
Human	Innate	Immune	Cell	Activation.	J	Immunol.	2018;201(9):2753-2766.	
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Enhanced	Intracellular	Survival	in	Macrophages	and	Virulence	in	Mice.	Infect	Immun.	
2016;84(6):1842-1856.	
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Hosakote	YM,	Brasier	AR,	Casola	A,	Garofalo	RP,	Kurosky	A.	RSV	infection	triggers	epithelial	
HMGB1	release	as	a	damage	associated	molecular	pattern	promoting	monocytic	
inflammatory	response.	Presented	at	the	Texas	Regional	Immunology	Conference.	Houston,	
TX,	Nov	2016.	

Hosakote	YM,	Garofalo	RP,	Kurosky	A.	NF-κB	signaling	pathway	mediates	respiratory	
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inflammatory	response.	J	Immunol;	2017:198	(1	Supplement)	203.10.		

Hosakote	YM,	Garofalo	RP,	Kurosky	A.	Respiratory	syncytial	virus	infection	triggers	HMGB1	
release	from	the	lung	epithelial	cells	to	promote	inflammatory	cytokine	production	
[abstract].	J	Immunol	2015;194:S48.9.	

Hosakote	YM,	Garofalo	RP,	Kurosky	A.	Respiratory	syncytial	virus	infection	triggers	HMGB1	
release	from	lung	epithelial	cells	to	promote	inflammatory	cytokine	production.	Presented	
at	the	American	Association	of	Immunologists	annual	meeting.	New	Orleans,	LA,	May	8-12,	
2015.	
Hosakote	YM,	Garofalo	RP,	Kurosky	A.	Role	of	high	mobility	group	box	1	protein	in	
respiratory	syncytial	virus	infection	induced	airway	inflammation.	Presented	at	the	6th	
NHLBI	Proteomics	Investigators	Meeting.	National	Institutes	of	Health,	Bethesda,	MD,	Aug	
27-28,	2013.		

Hosakote	YM,	Garofalo	RP,	Kurosky	A.	RSV	infection	causes	lung	epithelial	cells	secretion	of	
the	proinflammatory	cytokine	HMGB1	[abstract].	J	Allergy	Clin	Immunol	
2013;131(2):SAB75.		

Hosakote	YM,	Garofalo	RP,	Straub	C,	Maroto	R,	Pazdrak	K	and	Kurosky	A.	Role	of	HMGB1	in	
respiratory	syncytial	virus	(RSV)	infection.	Merinoff	World	Congress	2013:	HMGB1.	The	
Feinstein	Institute	for	Medical	Research,	North	Shore	LIJ,	Manhasset,	NY,	Oct,	2013.		
Hosakote	YM,	Kurosky	A.	Role	of	high	mobility	group	box	1	protein	in	respiratory	syncytial	
virus	pathogenesis.	Presented	at	the	American	Thoracic	Society	annual	meeting.	San	
Francisco,	CA,	May	13-18,	2016.	
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ameliorates	cigarette	smoke	and	respiratory	syncytial	virus-induced	inflammatory	
response	by	blocking	HMGB1	release.	J	Immunol	2018;200(1	Supplement)166.6.	
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infection	modulates	nuclear	protein	HMGB1	for	its	extracellular	release	to	promote	
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inflammatory	response.	8th	International	DAMPs	and	Alarmins	Symposium	(iDEAs).	
Presented	at	the	Feinstein	Institute	for	Medical	Research	and	Cold	Spring	Harbor	
Laboratory.	Cold	Spring	Harbor,	NY,	Nov	6-7,	2017.	
Hosakote	YM,	Xu	B,	Luo	X,	Wu	Z,	Garofalo	RP,	Kurosky	A.	RSV	infection	of	airway	epithelial	
cells	modulates	nuclear	protein	HMGB1	for	its	active	secretion.	Presented	at	the	US	HUPO	
Next	Generation	Proteomics	Annual	Conference.	Tempe,	AZ,	Mar	15-18,	2015.	
Kurosky	A,	Straub	C,	Pazdrak	K,	Maroto	R,	Hosakote	YM,	Stafford	S,	Soman	KV,	Wiktorowicz	
J.	Proteomic	studies	of	HMGB1	involvement	in	lung	inflammation.	Presented	at	the	HUPO	
13th	Annual	World	Congress.	Madrid,	Spain,	Oct	5-8,	2014.		
Kurosky	A,	Straub	C,	Pazdrak	K,	Maroto	R,	Xu	B,	Hosakote	YM,	Wood	T,	English	R,	Luo	X,	
Haag	A,	Stafford	S,	Wu	Z,	Wiktorowicz	J.	HMGB1	from	activated	human	blood	eosinophils	
and	its	functions	as	an	immunoregulatory	mediator.	Presented	at	the	Merinoff	World	
Congress	2013:	HMGB1.	Manhasset,	NY,	Oct	9-11,	2013.		

Rayavara	K,	Kurosky	A,	Hosakote	YM.	Effects	of	HMGB1	gene	silencing	on	respiratory	
syncytial	virus-induced	inflammatory	response.	J	Immunol	2018;200(1	Supplement)166.7.	

Rayavara	K,	Stafford	S,	Kurosky	A,	Hosakote	YM.	Respiratory	syncytial	virus-induced	
epithelial	HMGB1	release	activates	immune	cells	to	promote	inflammatory	response.	
Presnted	at	the	8th	International	DAMPs	and	Alarmins	Symposium	(iDEAs).	The	Feinstein	
Institute	for	Medical	Research	and	Cold	Spring	Harbor	Laboratory.	Cold	Spring	Harbor,	NY,	
Nov	6-7,	2017.	

THE	ROLES	OF	MACROPHAGES	IN	LUNG	INFLAMMATION		

Yogesh	Saini,	PhD;	Louisiana	State	University;	YCSA	2012		
Dr.	Saini	and	colleagues	are	investigating	the	roles	of	macrophages	in	the	initiation	and	the	
course	of	lung	inflammation	in	beta-ENaC	mice.	The	beta-ENaC	mouse	model	recapitulates	
many	features	of	chronic	bronchitis,	including	impaired	mucus	clearance	and	airway	
inflammation.	The	lung	disease	in	beta-ENaC	is	due	to	the	increased	Na+	absorption	(by	
overexpression	of	the	Scnn1b	transgene)	that	leads	to	airway	surface	liquid	dehydration,	
thickening	of	mucus,	and	airway	inflammation.	The	characterization	of	pathophysiology	of	
lung	disease	in	beta-ENaC	mice	has	revealed	a	high	number	of	macrophages	with	altered	
morphology,	persistent	neutrophilic	and	transient	eosinophilic	infiltrates,	and	airway	
mucus	obstruction.	The	investigators	are	studying	whether	the	initiation	and	the	course	of	
airway	inflammation	in	beta-ENaC	mouse	is	determined	by	macrophage	activation	patterns	
in	the	lung.		
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Ablation	of	IL-33	Suppresses	Th2	Responses	but	Is	Accompanied	by	Sustained	Mucus	
Obstruction	in	the	Scnn1b	Transgenic	Mouse	Model.	J	Immunol.	2020;204(6):1650-1660.	
Saini	Y,	Dang	H,	Livraghi-Butrico	A,	Kelly	EJ,	Jones	LC,	O'Neal	WK,	Boucher	RC.	Gene	
expression	in	whole	lung	and	pulmonary	macrophages	reflects	the	dynamic	pathology	
associated	with	airway	surface	dehydration.	BMC	Genomics.	2014;15:726.	
Saini	Y,	Lewis	BW,	Yu	D,	Dang	H,	Livraghi-Butrico	A,	Del	Piero	F,	O'Neal	WK,	Boucher	RC.	
Effect	of	LysM+	macrophage	depletion	on	lung	pathology	in	mice	with	chronic	bronchitis.	
Physiol	Rep.	2018;6(8):e13677.	
Saini	Y,	Wilkinson	KJ,	Terrell	KA,	Burns	KA,	Livraghi-Butrico	A,	Doerschuk	CM,	O'Neal	WK,	
Boucher	RC.	Neonatal	Pulmonary	Macrophage	Depletion	Coupled	to	Defective	Mucus	
Clearance	Increases	Susceptibility	to	Pneumonia	and	Alters	Pulmonary	Immune	Responses.	
Am	J	Respir	Cell	Mol	Biol.	2016;54(2):210-221.	
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Lewis	BW,	Sultana	R,	Saini	Y.		In	Vitro	screening	method	for	characterization	of	macrophage	
activation	responses	to	environmental	stress.		Presented	at	the	Society	of	Toxicology	55th	
Annual	Meeting.	New	Orleans,	LA,	Mar	13-17,	2016.		

Saini	Y,	Dang	H,	Livraghi-Butrico	A,	O’Neal	WK,	Boucher	RC.	Macrophage	activation	
patterns	and	development	of	airway	inflammation	in	Scnn1b	transgenic	mice	[abstract].	
Pediatric	Pulmonology	2012;47:229-S35.		

Saini	Y,	Dang	H,	Livraghi-Butrico	A,	O’Neal	WK,	Boucher	RC.	Developmental	history	of	
macrophage	activation	patterns	and	its	association	with	airways	disease	in	Scnn1b	
transgenic	mice.	Presented	at	the	Keystone	Meeting	on	Pathogenic	Processes	in	Asthma	
and	COPD.	Santa	Fe,	NM,	Jan	10-15,	2013.		
CALPAIN	IN	AIRWAY	AND	LUNG	VASCULAR	REMODELING		

Yunchao	Su,	MD,	PhD;	Augusta	University;	CIA	2012		
Dr.	Su	and	colleagues	have	found	that	calpain	mediates	H2O2-induced	collagen	synthesis	
and	proliferation	of	bronchial	and	pulmonary	artery	smooth	muscle	cells	(BSMCs	and	
PASMCs)	and	that	phosphorylation	of	calpain-2	contributes	to	a	H2O2-induced	increase	in	
calpain	activity	and	collagen	synthesis.	Calpains	comprise	a	family	of	calcium-dependent	
non-lysosomal	neutral	cysteine	endopeptidases	that	act	via	limited	proteolysis	of	substrate	
proteins	in	mammalian	cells,	including	BSMCs	and	PASMCs.	Calpain	was	shown	to	mediate	
H2O2-induced	collagen	synthesis	and	proliferation	of	BSMCs	and	PASMCs	via	activation	of	
intracellular	TGF	beta	1.	Further,	calpain	was	shown	to	play	an	important	role	in	airway	
and	lung	vascular	remodeling	in	mice	exposed	to	tobacco	smoke.		
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Thoracic	Society	International	Conference.	San	Diego,	CA,	May	16-21,	2014.		
Kovacs	L,	Rafikov	R,	Szabo	A,	Bagi	Z,	Black	SM,	Su	Y.	Activation	of	calpain	in	pulmonary	
arterial	smooth	muscle	cells	(PASMCs),	Presented	at	the	FASEB	Experimental	Biology	
Meeting.	Boston,	MA,	Apr	20-24,	2013.		
Kovacs	L,	Su	Y.	Lactate	activates	Akt	through	calpain	in	pulmonary	artery	smooth	muscle	
cells.	Presented	at	the	American	Thoracic	Society	International	Conference.	San	Francisco,	
CA,	May	15-20,	2016.	

Ma	W,	Han	W,	Greer	PA,	Tuder	RM,	Wang	KKW,	Su	Y.	Calpain	activates	intracellular	TGF	
beta	1	in	pulmonary	vascular	remodeling	of	pulmonary	hypertension.	Presented	at	the	
Grover	Conference.	Lost	Valley,	Sedalia,	CO,	Sep	7-11,	2011.		

Qiu	S,	Mintz	J,	Salet	C,	Han	W,	Chen	F,	Yu	Y,	Su	Y,	Fulton	D,	Stepp	D.	Elevated	NOX1	
determines	oxidant	load	obesity	and	reduced	with	increases	in	muscle	mass.	Presented	at	
the	Experimental	Biology	Conference.	San	Diego,	CA,	Apr	26-30,	2014.		
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Su	Y.	Airway	smooth	muscle	malfunction	in	COPD.	In:	Wang	Y-X,	ed.	Calcium	Signaling	In	
Airway	Smooth	Muscle	Cells.	Switzerland,	Springer	International	Publishing:	2014.		

SMOKE-INDUCED	MUCOCILIARY	DYSFUNCTION		
Matthias	Salathe,	MD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2011		

Dr.	Salathe	and	colleagues	examined	proteins	called	pannexins	that	form	channels	to	the	
outside	of	the	cells	and	allow	ATP	secretion	onto	the	airway	surface.	Tobacco	smoke	
detrimentally	slows	ciliary	beat	and	dries	out	the	surfaces	of	the	cells	lining	the	airway	
lumen.	The	investigators	focused	on	a	specific	channel	that	facilitates	chloride	secretion	
from	airway	epithelial	cells,	and	examined	in	detail	how	these	two	channels	become	
dysfunctional	in	tobacco	smoke-associated	airway	diseases.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Manzanares	D,	Gonzalez	C,	Ivonnet	P,	Chen	RS,	Valencia-Gattas	M,	Conner	GE,	Larsson	HP,	
Salathe	M.	Functional	apical	large	conductance,	Ca2+-activated,	and	voltage-dependent	K+	
channels	are	required	for	maintenance	of	airway	surface	liquid	volume.	J	Biol	Chem	
2011;286(22):19830-19839.		

Schmid	A,	Meili	D,	Salathe	M.	Soluble	adenylyl	cyclase	in	health	and	disease.	Biochim	
Biophys	Acta.	2014;1842(12	Pt	B):2584-2592.	

PRESENTATIONS	AND	ABSTRACTS		
Fregien	N,	Ostrowski	LE,	Salathe	M,	Conner	GE.	Transcriptional	regulation	of	foxj1	during	
human	airway	epithelial	cell	differentiation	in	vitro[abstract].	Am	J	Respir	Crit	Care	Med	
2007;175:A883.		
Gelin	M,	Valencia	M,	Forteza	R,	Salathe	M,	Conner	GE.	Transient	H2O2	activation	of	CF	TR	is	
mediated	by	PKC	delta	[abstract].	Am	J	Respir	Crit	Care	Med	2007;175:A982.		
Manzanares	D,	Monzon	ME,	Savani	R,	Salathe	M.	Apical	oxidative	hyaluronan	degradation	
stimulates	airway	ciliary	beating	via	RHAMM	and	RON	[abstract].	Am	J	Respir	Crit	Care	Med	
2007;175:A747.		
Manzanares	D,	Valencia-Gattas	M,	Schmid	N,	Salathe	M.	The	effect	of	TGF-b	on	ion	
transport:	role	of	the	large	conductance,	calcium	activated	and	voltage	dependent	K+	
channels	(BK	channels)	[abstract].	Pediatric	Pulmonology	2012;35suppl:251.		
Ransford	GA,	Fregien	N,	Qiu	F,	Dahl	G,	Conner	GE,	Salathe	M.	Pannexin	1	contributes	to	ATP	
release	in	airway	epithelia	[abstract].	Am	J	Respir	Crit	Care	Med	2007;175:A887.		
Schmid	A,	Novak	L,	Fregien	N,	Salathe	M.	Effect	of	Dkk1	on	the	differentiation	of	ciliated	
cells	in	the	airway	epithelium	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A5542.		

Schmid	A,	Sutto	Z,	Schmid	N,	Conner	GE,	Fregien	N,	Salathe	M.	Bicarbonate	stimulates	cAMP	
production	by	sAC	in	airway	epithelial	cells.	Am	J	Respir	Crit	Care	Med	2007;175:A281.		

Unwalla	HJ,	Conner	G,	Salathe	M.	Cigarette	smoke	and	TGF-beta	1	inhibit	albuterol’s	ability	
to	enhance	its	own	transepithelial	transport	[abstract].	Am	J	Respir	Crit	Care	Med	
2012;185:A2840.		
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CILIA	REPAIR	IN	SMOKING	RELATED	CHRONIC	BRONCHITIS		
Andreas	Schmid,	MD;	University	of	Miami	Miller	School	of	Medicine;	YCSA	2010		

Dr.	Schmid	and	colleagues	investigated	the	influence	of	different	Wnt	pathway	elements	in	
a	model	of	direct	cigarette	smoke	exposure.	Overexpression	and	short	hairpin	RNA	
(shRNA)	knock	out	of	different	frizzled	receptors,	Wnt	proteins,	and	inhibitors	were	used	
to	dissect	the	influence	of	Wnt	elements	on	ciliogenesis	during	repair	from	smoking-related	
airway	epithelial	injury.	This	process	is	characterized	by	proliferation	and	re-
differentiation	of	epithelial	cells,	and	is	regulated	by	developmental	signaling	mechanisms	
including	retinoic	acid	(RA)	and	Wnt.	During	repair,	cells	build	cilia	after	intercellular	
junctions	are	formed,	cell	polarity	is	established,	and	a	certain	cell	density	is	reached.	This	
process	is	preceded	by	the	construction	of	an	apical	actin	web.	Basal	bodies	dock	to	this	
web	and	Dvl	and	Vangl2	are	attached.	Over	the	time	course	of	ciliogenesis,	the	expression	
of	several	Wnt	proteins	and	frizzled	receptors	is	dynamic	and	appears	to	be	dependent	on	
the	presence	of	RA.		
FAMRI	SUPPORTED	RESEARCH		
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Horvath	G,	Mendes	ES,	Schmid	N,	Schmid	A,	Conner	GE,	Fregien	NL,	Salathe	M,	Wanner	A.	
Rapid	nongenomic	actions	of	inhaled	corticosteroids	on	long-acting	beta	(2)-agonist	
transport	in	the	airway.	Pulm	Pharmacol	Ther	2011;24(6):654-659.		
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Schmid	A,	Novak	L,	Fregien	N,	Salathe	M.	Effect	of	Dkk1	on	the	differentiation	of	ciliated	
cells	in	the	airway	epithelium	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A5542.		
Schmid	A,	Sutto	Z,	Schmid	N,	Conner	GE,	Fregien	N,	Salathe	M.	Bicarbonate	stimulates	cAMP	
production	by	sAC	in	airway	epithelial	cells	[abstract].	Am	J	Respir	Crit	Care	Med	
2007;175:A281.052349.		

EPITHELIAL	BARRIER	DISRUPTION	IN	CHRONIC	BRONCHITIS		

Maria	Monzon-Medina,	PhD;	University	of	Miami	Miller	School	of	Medicine;	YCSA	
2009		

Dr.	Monzon-Medina	and	her	team	investigated	whether	hyaluronan	fragments	(sHAs)	
generated	by	SHS	exposure	bind	layilin,	a	cell	surface	HA	receptor,	triggering	a	cascade	of	
events	that	results	in	Rho	activation	and	loss	of	epithelial	barrier	integrity	in	primary	
cultures	of	normal	human	bronchial	epithelial	cells.	The	team	expanded	preliminary	data	
indicating	that	sHA	induces	epithelial	barrier	disruption	and	that	sHA-induced	epithelial	
disruption	is	mediated	by	a	layilin-radixin	interaction.	They	determined	if	HA-induced	
disruption	of	epithelial	integrity	is	mediated	by	RhoA	and	downstream	signaling	and	
defining	the	role	of	sHA	in	epithelial	barrier	disruption	in	NHBE	cells	exposed	directly	to	
SHS	using	the	VITROCELL®	VC	10®	smoking	robot.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

225	

Forteza	RM,	Casalino-Matsuda	SM,	Falcon	NS,	Valencia	M,	Monzon	ME.	Hyaluronan	and	
layilin	mediate	loss	of	airway	epithelial	barrier	function	induced	by	cigarette	smoke	by	
decreasing	e-cadherin.	J	Biol	Chem	2012;287:42288-42298.		
Monzon	ME,	Forteza	R.M,	Casalino-Matsuda	S.M.	MCP-1/CCR2B	dependent	loop	
upregulates	MUC5AC	and	MUC5B	in	human	airway	epithelium.	Am	J	Physiol	Lung	Cell	Mol	
Physiol	2011;300:L204-L215.		
Monzon	ME,	Fregien	N,	Schmid	N,	Falcon	NS,	Campos	M,	Casalino-Matsuda	SM,	Forteza	RM.	
Reactive	oxygen	species	and	hyaluronidase	2	regulate	airway	epithelial	hyaluronan	
fragmentation.	J	Biol	Chem	2010;285(34):26126-26134.		
TOBACCO	SMOKE	AND	OXIDATIVE	STRESS	IN	RSV	BRONCHIOLITIS		

Antonella	Casola,	MD;	University	of	Texas	Medical	Branch	at	Galveston;	CIA	2008		
Dr.	Casola	and	colleagues	showed	that	respiratory	syncytial	virus	(RSV)	infection	induces	
reactive	oxygen	species	(ROS)	production	in	vitro	and	oxidative	injury	in	lungs	in	vivo.	
Furthermore,	they	showed	that	oxidative-driven	inflammatory	events	in	RSV-infected	
epithelial	cells	are	exacerbated	by	exposure	of	cells	to	tobacco	products.	The	investigators	
determined	whether	RSV	infection	of	airway	epithelial	cells	modified	the	expression	
and/or	activities	of	antioxidant	enzymes	(AOE).	A549	cells	(a	human	alveolar	type	II-like	
epithelial	cell	line),	and	small	airway	epithelial	(SAE)	cells	(normal	human	cells	derived	
from	terminal	bronchioli),	were	infected	with	RSV	and	F2-8	isoprostanes	and	total	and	
reduced	glutathione	(GSH	and	GSSG)	were	measured.	RSV	infection	induced	an	increase	of	
lipid	peroxidation	products	and	a	decrease	in	the	GSH/GSSG	ratio.	There	was	a	decrease	in	
super	oxide	dismutase	(SOD	1),	SOD	3,	catalase,	and	GST	expression	with	a	concomitant	
increase	of	SOD	2	in	RSV-infected	cells	compared	to	uninfected	cells.	Total	SOD	activity	was	
increased,	but	catalase,	glutathione	peroxidase	(GPx),	and	GST	activities	were	decreased	
following	RSV	infection.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Garofalo	RP,	Kolli	D,	Casola	A.	Respiratory	syncytial	virus	infection:	mechanisms	of	redox	
control	and	novel	therapeutic	opportunities.	Antioxid	Redox	Signal	2013;18(2):186-217.		

Hosakote	YM,	Jantzi	P,	Schiblisky	P,	Esham	D,	Casola	A,	Garofalo	RP.	Viral-mediated	
inhibition	of	antioxidant	enzymes	contributes	to	the	pathogenesis	of	severe	RSV	
bronchiolitis.	Amer	J	Resp	Critic	Care	Med	2011;183:1550-1560.		
Hosakote	YM,	Komaravelli	N,	Mautemps	N,	Liu	T,	Garofalo	RP,	Casola	A.	Antioxidant	
mimetics	modulate	oxidative	stress	and	cellular	signaling	in	airway	epithelial	cells	infected	
with	respiratory	syncytial	virus.	Am	J	Physiol	Lung	Cell	Mol	Physiol	2012;303(11):L991-
1000.		

Hosakote	YM,	Liu	T,	Castro	SM,	Garofalo	RP,	Casola	A.	Respiratory	syncytial	virus	(RSV)	
induces	oxidative	stress	by	down	regulation	of	antioxidant	enzymes	in	the	lung.	Am	J	Respir	
Cell	Mol	Biol	2009;41(3):348-357.		
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REDOX	REGULATION	OF	SMOKE	INDUCED	INFLAMMATION		
Robert	F.	Foronjy,	MD;	Columbia	University;	CIA	2008		

Dr.	Foronjy	and	colleagues	determined	that	superoxide	dismutase	1	(SOD1)	and	gluathione	
peroxidase	1	(GPX1)	expression	in	the	lungs	of	mice	increases	protein	phosphatase	2A	
(PP2A)	activity,	decreases	AP-1	activation,	and	prevents	smoke-induced	inflammation	and	
emphysema	formation.	The	team	found	that	the	increased	PP2A	activity	in	GPX1	transgenic	
mice	occurred	without	affecting	PP2A	protein	or	mRNA	levels.	The	investigators	showed	
that	GPX1	transgenic	mice	were	completely	resistant	to	cigarette	smoke-induced	
inflammation	and	did	not	develop	air	space	enlargement	in	response	to	chronic	cigarette	
smoke	exposure.	It	appears	that	the	increased	PP2A	activity	detected	within	the	lungs	of	
the	GPX1	mice	protected	them	against	the	damaging	effects	of	cigarette	smoke	in	the	lung.	
The	investigators	also	found	that	inhibiting	PP2A	completely	negated	the	anti-
inflammatory	effects	of	GPX1	expression.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

D’Armiento	J,	Scharf	S,	Roth	M,	Connett	J,	Ghio,	A,	Goldin	J,	Sternberg	D,	Goldin	J,	Louis	T,	
Mao	J,	O’Connor	G,	Ramsdell	J,	Ries	A,	,	Schluger	N,	Sciurba	F,	Skeans	M,	Voelker	H,	Walter	B,	
Wendt	C,	Weinmann	G,	Wise	R,	Foronjy	R.	Eosinophil	and	T	cell	markers	predict	functional	
decline	in	COPD	patients.	Resp	Res	2009;19(10):113.		
Foronjy	R,	Imai	K,	Shiomi	T,	Mercer	B,	Sklepkiewicz	P,	Thankachen	J,	Bodine	P,	D’Armiento	
J.	The	divergent	roles	of	secreted	frizzled	related	protein-1	(SFRP1)	in	lung	morphogenesis	
and	emphysema.	Am	J	Pathol	2010;177(2):598-607.	
NEUROTROPHINS	IN	CIGARETTE	SMOKE	INDUCED	AIRWAY	HYPERREACTIVITY		

Y.	S.	Prakash,	MD,	PhD;	Mayo	Clinic;	CIA	2008		
Dr.	Prakash	and	colleagues	determined	whether	thymic	stromal	lymphopoietin	(TSLP)	
represents	an	important	link	between	cigarette	smoke	exposure	and	inflammatory	
signaling	in	the	airways.	The	investigators	examined	the	expression	and	function	of	TSLP	
and	its	receptor	(TSLP-R)	in	human	airway	smooth	muscle	(ASM)	under	normal	conditions	
and	following	exposure	to	cigarette	smoke	extract	(CSE).	Western	blot	analysis	showed	
significant	expression	of	TSLP	and	TSLP-R,	with	increased	expression	of	both	by	exposure	
to	1%	or	2%	CSE.	In	parallel	experiments,	the	investigators	evaluated	the	effects	of	CSE	
exposure	on	intracellular	Ca2+	([Ca2+]i)	responses	to	agonist	stimulation,	which	are	
important	in	determining	bronchoconstriction.	The	[Ca2+]i	responses	to	histamine	were	
increased	with	overnight	CSE	exposure.	Exposure	to	TSLP	also	resulted	in	elevated	
responses	that	were	blunted	by	a	functional	TSLP	antibody.	The	enhancing	effects	of	CSE	
on	[Ca2+]i	responses	were	also	blunted	by	a	functional	TSLP	antibody.	These	effects	were	
associated	with	CSE-	and	TSLP-induced	changes	in	STAT5	phosphorylation.		
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Abcejo	AJ,	Sathish	V,	Smelter	DF,	Aravamudan	B,	Thompson	MA,	Hartman	WR,	Pabelick	CM,	
Prakash	YS.	Brain-derived	neurotrophic	factor	enhances	calcium	regulatory	mechanisms	in	
human	airway	smooth	muscle.	PLoS	One	2012;7(8):e44343.		
Aravamudan	B,	Goorhouse	KJ,	Unnikrishnan	G,	Thompson	MA,	Pabelick	CM,	Hawse	JR,	
Prakash	YS,	Sathish	V.		Differential	expression	of	estrogen	receptor	variants	in	response	to	
inflammation	signals	in	human	airway	smooth	muscle.		J	Cell	Physiol	2017;232(7):1754-
1760.	

Aravamudan	B,	Thompson	M,	Pabelick	C,	Prakash	YS.	Brain-derived	neurotrophic	factor	
induces	proliferation	of	human	airway	smooth	muscle	cells.	J	Cell	Mol	Med	2012;16(4):812-
823.		

Meuchel	LW,	Stewart	A,	Smelter	DF,	Abcejo	AJ,	Thompson	MA,	Zaidi	SI,	Martin	RJ,	Prakash	
YS.	Neurokinin-neurotrophin	interactions	in	airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	
Mol	Physiol.	2011;301(1):L91-L98.	

Meuchel	LW,	Thompson	MA,	Cassivi	SD,	Pabelick	CM,	Prakash	YS.	Neurotrophins	induce	
nitric	oxide	generation	in	human	pulmonary	artery	endothelial	cells.	Cardiovasc	Res	
2011;91(4):668-676.		

Prakash	YS,	Sathish	V,	Thompson	MA,	Pabelick	CM,	Sieck	GC.	Asthma	and	sarcoplasmic	
reticulum	Ca2+	reuptake	in	airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	Mol	Physiol	
2009;297:L794.		
Prakash	YS,	Thompson	MA,	Meuchel	LM,	Zaidi	SI,	Pabelick	CM,	Martin	RJ.	Neurotrophins	in	
lung	health	and	disease	[review].	Expert	Rev	Respir	Med	2010;4(3):395-411.	

Sathish	V,	Delmotte	PF,	Thompson	MA,	Pabelick	CM,	Sieck	GC,	Prakash	YS.	Sodium-calcium	
exchange	in	intracellular	calcium	handling	of	human	airway	smooth	muscle.	PLoS	One	
2011;6(8):e23662.		
Sathish	V,	Thompson	MA,	Bailey	JP,	Pabelick	CM,	Prakash	YS,	Sieck	GC.	Effect	of	pro-
inflammatory	cytokines	on	regulation	of	sarcoplasmic	reticulum	Ca2+	reuptake	in	human	
airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	Mol	Physiol	2009;297:L26-L34.		
Townsend	EA,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Rapid	effects	of	estrogen	on	Ca2+	
regulation	in	human	airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	Mol	Physiol	
2010;298(4):L521-L530.		
PRESENTATIONS	AND	ABSTRACTS		

Abcejo	AJ,	Venkatachalem	S,	Aravamudan	B,	Meuchel	L,	Thompson	MA,	Pabelick	C,	Prakash	
YS.	TrkB	Mediated	Brain-Derived	Neurotrophic	Factor	(BDNF)	Effects	on	human	airway	
smooth	muscle	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A4142.		

Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Prakash	YS,	Sieck	GC.	Effects	of	cigarette	
smoke	on	airway	smooth	muscle	mitochondrial	morphology	and	dynamics.	Presented	at	
the	American	Thoracic	Society	International	Conference.	San	Francisco,	CA,	May	18-23,	
2012.		

Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Signaling	mechanisms	involved	in	
cigarette	smoke-induced	alterations	in	airway	smooth	muscle	mitochondrial	morphology	
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and	dynamics.	Presented	at	the	American	Thoracic	Society	International	Conference.	
Philadelphia,	PA,	May	17-22,	2013.		

Prakash,	YS,	Townsend	EA,	Thompson	MA,	Vassallo	R,	Pabelick	CM.	Cigarette	smoke	
exposure	enhances	neurotrophin	signaling	in	human	airway	smooth	muscle.	Presented	at	
the	American	Thoracic	Society	International	Conference	(A488),	Toronto,	Canada,	May	
2008.		
Sathish	V,	Miller	BS,	VanOosten	SK,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Cigarette	
smoke	exposure	alters	estrogen	signaling	in	human	airway	smooth	muscle.	Presented	at	
the	American	Thoracic	Society	International	Conference.	San	Francisco,	CA,	May	18-23,	
2012.		

Vanoosten	SK,	Venkatachalem	S,	Thompson	MA,	Pabelick	CM,	Prakash	YS,	Wylam	ME.	
Direct	effect	of	cigarette	smoke	on	TRPC3	calcium	responses	and	human	airway	smooth	
muscle	cell	proliferation.	Presented	at	the	American	Thoracic	Society	International	
Conference.	San	Francisco	CA,	May	18-23,	2012.		
Vassallo	R,	Sathish	V,	Suri	H,	Sanyal	B,	Thompson	M,	Prakash	Y.	Human	airway	smooth	
muscle	cells	express	thymic	stromal	lymphopoietin	receptors	[abstract].	Am	J	Respir	Crit	
Care	Med	2011;183:A2579.		
SIDE-STREAM	TOBACCO	SMOKE	AND	NITRIC	OXIDE	MODIFICATION	AND	CALPAINS	
IN	AIRWAY	EPITHELIAL	REPAIR	
Yunchao	Su,	MD,	PhD;	University	of	Florida,	Augusta	University;	CIA	2008		

Dr.	Su	and	colleagues	found	that	exposure	of	bronchial	epithelial	cells	(BECs)	to	side-
stream	tobacco	smoke	(STS)	or	nitric	oxide	(NO)	resulted	in	a	dose-dependent	inhibition	of	
cell	proliferation.	The	reduction	of	monolayer	wound	repair	was	not	caused	by	increased	
cell	death.	Incubation	of	BECs	with	NOC-18	caused	an	increase	in	the	level	of	nitrosylated	
calpain	and	a	decrease	in	calpain	activity.	Overexpression	of	calpastatin,	an	intracellular-
specific	calpain	inhibitor	resulted	in	a	dramatic	decrease	in	calpain	activity	and	in	
monolayer	wound	repair	and	proliferation	of	BECs.	Exposure	of	mice	to	STS	for	4	weeks	
caused	an	increase	in	the	amount	of	nitrosylated	calpain	in	bronchial	epithelium,	but	not	in	
the	wall	of	blood	vessels.	Exposure	of	mice	to	STS	for	4	weeks	also	caused	denudation	of	
epithelial	cells	in	the	lungs.	These	results	indicate	that	STS-	and	NO-induced	inhibition	of	
airway	epithelial	repair	is	caused	by	decreased	calpain	activity	due	to	nitrosylation	of	
calpain.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Han	W,	Dong	Z,	Dimitropoulou	C,	Su	Y.	Hydrogen	sulfide	ameliorates	tobacco	smoke-
induced	oxidative	stress	and	emphysema	in	mice.	Antioxid	Redox	Signal	
2011;15(8):21212134.		
Han	W,	Wang	W,	Mohammed	KA,	Su	Y.	Alpha-defensins	increase	lung	fibroblast	
proliferation	and	collagen	synthesis	via	beta-catenin	signaling	pathway.	FEBS	J	
2009;276(22):6603-6614.		
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Kondrikov	D,	Caldwell	RB,	Dong	Z,	Su	Y.	Reactive	oxygen	species-dependent	RhoA	
activation	mediates	collagen	synthesis	in	hyperoxic	lung	fibrosis.	Free	Radic	Biol	Med	2011;	
50(11):1689–1698.	
Kondrikov	D,	Elms	S,	Fulton	D,	Su	Y.	eNOS-beta-actin	interaction	contributes	to	increased	
peroxynitrite	formation	during	hyperoxia	in	pulmonary	artery	endothelial	cells	and	mouse	
lungs.	J	Biol	Chem	2010;285(46):35479-35487.		
Kondrikov	D,	Fonseca	FV,	Elms	S,	Fulton	D,	Black	SM,	Block	ER,	Su	Y.	Beta-actin	association	
with	endothelial	NO	synthase	modulates	NO	and	superoxide	generation	from	the	enzyme.	J	
Biol	Chem	2010;285(7):4319-4327.		
Ma	W,	Han	W,	Greer	PA,	Tuder	RM,	Toque	HA,	Wang	KK,	Caldwell	RW,	Su	Y.	Calpain	
mediates	pulmonary	vascular	remodeling	in	rodent	models	of	pulmonary	hypertension,	
and	its	inhibition	attenuates	pathologic	features	of	disease.	J	Clin	Invest	
2011;121(11):4548-4566.		

Su	Y,	Qiu	Q,	Zhang	X,	Jiang	Z,	Leng	Q,	Liu	Z,	Stass	SA,	Jiang	F.	Aldehyde	dehydrogenase	1	A1-
positive	cell	population	is	enriched	in	tumor-initiating	cells	and	associated	with	
progression	of	bladder	cancer.	Cancer	Epidemiol	Biomarkers	Prev.	2010;19(2):327-337.	

Wang	H,	Su	Y.	Collagen	IV	contributes	to	nitric	oxide-induced	angiogenesis	of	lung	
endothelial	cells.	Am	J	Physiol	Cell	Physiol	2011;300:C979-C988.		

Wei	Q,	Hill	W,	Su	Y,	Huang	S,	Dong	Z.	Heme	oxygenase-1	induction	contributes	to	
renoprotection	by	G-CSF	during	rhabdomyolysis-associated	acute	kidney	injury.	Am	J	
Physiol	Renal	Physiol	2011;301(1):F162-F170.		

PRESENTATIONS	AND	ABSTRACTS		
Han	W,	Su	Y.	Tobacco	smoke	exposure	causes	nitrosylation	of	calpain	and	impairment	of	
bronchial	epithelial	repair	in	cell	culture	and	murine	models.	Presented	at	the	American	
Thoracic	Society	International	Conference.	New	Orleans,	LA,	May	15-20,	2010.		

Han	W,	Wang	W,	Mohammed	K,	Su	Y.	Wnt/beta-catenin	mediates	alpha	defensins-induced	
increases	in	proliferation	and	collagen	synthesis	of	lung	fibroblasts.	Presented	at	the	
American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	16-21,	2009.		

Han	W,	Wang	W,	Mohammed	K,	Su	Y.	Wnt/.-catenin	mediates	.-Defensins-induced	
increases	in	proliferation	and	collagen	synthesis	of	lung	fibroblasts.	Presented	at	the	
American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	16-21,	2009.		

Kondrikov	D,	Elms	S,	Fulton	D,	Su	Y.	Hyperoxia	increases	peroxynitrite	production	due	to	
increased	association	of	eNOS	with	beta-actin	in	pulmonary	artery	endothelial	cells.	
Presented	at	the	American	Thoracic	Society	International	Conference.	New	Orleans,	LA,	
May	15-20,	2010.		
BOOK	CHAPTERS,	ETC.		

Su	Y,	Block	ER.	Pulmonary	endothelium	and	nitric	oxide.	In:	Rounds	S	and	Voelkel	NF,	eds.	
The	Pulmonary	Endothelium.	Hoboken,	NJ:	John	Wiley	and	Sons,	Ltd,	2009.		
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THE	ROLE	OF	BRONCHIO-ALVEOLAR	STEM	CELLS	IN	CIGARETTE	SMOKE	RELATED	
EMPHYSEMA		

Shivraj	Tyagi,	PhD;	Brigham	and	Women’s	Hospital;	CIA	2008		
Dr.	Tyagi	and	colleagues	assessed	fibroblast	growth	factor	receptor	(FGFR)3/(FGFR)4	
deficient	mice	for	temporal	changes	in	lung	growth,	airspace	morphometry,	and	genome-
wide	gene	expression.	There	is	a	failure	of	secondary	crest	elongation	in	the	compound	
mutant	mice.	Changes	in	elastic	fiber	gene	expression	were	shown	to	result	in	temporal	
increases	in	elastin	deposition	with	the	loss	of	typical	spatial	restriction.	No	abnormalities	
in	elastic	fiber	gene	expression	were	observed	in	isolated	mesenchymal	cells	from	the	
compound	mutant	mice,	indicating	that	abnormal	elastogenesis	is	not	cell-autonomous.	
The	team	identified	molecular	alterations	involving	aberrant	expression	of	numerous	
extracellular	matrix	(ECM)	molecules	from	RNAs	derived	from	the	lung	tissue	of	56	
subjects	with	varying	degrees	of	airflow	obstruction.	They	identified	a	gene	expression	
biomarker	for	COPD,	which	was	validated	in	an	independent	data	set.	They	also	identified	
two	genes	whose	expression	levels	in	both	lung	tissue	and	peripheral	blood	are	associated	
with	lung	function.	In	further	studies,	autologous	lung-derived	mesenchymal	stem	cells	
(LMSC)	were	transplanted	endoscopically	into	sheep	with	experimental	emphysema	to	
assess	their	capacity	to	regenerate	functional	tissue.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Bhattacharya	SD,	Tyagi	SR,	Srisuma,	DeMeo,	S,	DL,	Shapiro	SD,	Bueno	R,	Silverman	EK,	
Reilly	JJ,	Mariani	TJ.	Peripheral	blood	gene	expression	profiles	in	COPD	subjects.	J	Clin	
Bioinforma	2011;1:12.	

Hoffman	A,	Paxson	JA,	Mazan	MR,	Davis	AM,	Tyagi	SR,	Murthy	S,	Ingenito	EP.	Lung	derived	
mesenchymal	stromal	cell	post-transplantation	survival,	persistence,	paracrine	signaling,	
and	repair	of	elastase	injured	lung.	Stem	Cells	Dev	2011;10:1779-1792.		

Ingenito	EP,	Tsai	L,	Murthy	S,	Tyagi	S,	Mazan	M,	Hoffman	A.	Autologous	lung-derived	
mesenchymal	stem	cell	transplantation	in	experimental	emphysema.	Cell	Transplant	
2012;21(1):175-189.		

Srisuma	S,	Bhattacharya	S,	Simon	DM,	Solleti	SK,	Tyagi	S,	Starcher	B,	Mariani	TJ.	Fibroblast	
growth	factor	receptors	control	epithelial-mesenchymal	interactions	necessary	for	alveolar	
elastogenesis,	Am	J	Respir	Crit	Care	Med	2010;181(8):838-850.		
GOBLET	CELL	HYPERPLASIA	IN	CHRONIC	BRONCHITIS		

Yohannes	Tesfaigzi,	PhD;	Lovelace	Respiratory	Research	Institute;	CIA	2007		

Dr.	Tesfaigzi	and	colleagues	found	that	exposure	to	cigarette	smoke	(CS)	reduces	
expression	of	the	pro-apoptotic	protein	Bik,	and	that	Bik	protein	levels	are	reduced	in	
primary	normal	human	bronchial	epithelial	cells	in	culture	as	well	as	in	the	lungs	of	
C57Bl/6	mice	that	were	exposed	to	CS	compared	to	controls	exposed	to	filtered	air.	This	
reduction	was	sustained	in	mice	that	were	exposed	to	CS	and	allowed	to	recover	in	filtered	
air	for	8	weeks.	The	reduction	in	Bik	expression	by	CS	was	associated	with	an	increased	
number	of	epithelial	cells	per	millimeter	basal	lamina	and	increased	expression	of	Muc5ac	
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mRNA	levels,	both	immediately	after	exposure	and	following	8	weeks	of	recovery.	Analysis	
of	airway	cells	obtained	by	bronchial	brushings	showed	that	Bik	mRNA	levels	were	
reduced	in	chronic	bronchitis	compared	to	non-diseased	controls.	CS	treatment	did	not	
affect	Bik	promoter	activity	but	significantly	shortened	Bik	mRNA	half-life	from	3.1	to	1.4	
hours,	suggesting	that	CS	reduces	Bik	expression	by	destabilizing	Bik	mRNA.	CS	exposure	
reduced	Bik	expression	in	wild-type	mice,	and	bik-/-	mice	showed	epithelial	cell	hyperplasia	
similar	to	that	observed	in	bik+/+	mice	in	response	to	exposure.	However,	when	Bik	
expression	was	restored,	metaplasia	was	significantly	reduced	compared	to	cultures	
infected	with	the	mutant	Bik	as	control.	CS	exposure	activated	ERK1/2	in	a	dose-dependent	
manner,	and	Bik	caused	cell	death	by	interacting	with	and	inhibiting	nuclear	translocation	
of	activated	ERK1/2.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Mebratu	Y,	Dickey	BF,	Evans	C,	Tesfaigzi	Y.	The	BH3-only	protein	Bik/Blk/Nbk	inhibits	
nuclear	translocation	of	activated	ERK1/2	to	mediate	IFNg-induced	cell	death.	J	Cell	Biol	
2008;183:429-439.		

Mebratu	Y,	Tesfaigzi	Y.	How	ERK1/2	activation	controls	cell	proliferation	and	cell	death	-	is	
subcellular	localization	the	answer?	Cell	Cycle	2009;8:1-9.		

Pickett	G,	Seagrave	J,	Boggs	S,	Polzin	G,	Richter	R,	Tesfaigzi	Y.	Effect	of	10	cigarette	smoke	
condensates	on	primary	human	airway	epithelial	cells	by	comparative	gene	and	cytokine	
expression	studies.	Toxicol	Sci	2010;114:79-89.		

PRESENTATIONS	AND	ABSTRACTS		
Contreras	AU,	Tesfaigzi	Y.	Modulation	of	histone	deacetylase	activity	regulates	Bmf	
transcription	and	protein	stability	to	cause	cell	death	in	hyperplastic	mucous	cells	
[abstract].	Am	J	Respir	Crit	Care	Med	2011;183:A1356.		

Mebratu	YA,	Schuyler	M,	Schwalm	K,	Tesfaigzi	Y.	Bik	reduces	cigarette	smoke-induced	
epithelial	cell	hyperplasia	by	interacting	with	activated	ERK1/2	and	cleaving	the	death	
associated	protein	kinase	[abstract].	Presented	at	the	American	Thoracic	Society	
International	Conference.	Denver,	CO,	May	13-18,	2011.		

CILIARY	DYSFUNCTION	IN	SECOND	HAND	TOBACCO	SMOKE-INDUCED	BRONCHITIS	
Matthias	Salathe,	MD;	University	of	Miami	Miller	School	of	Medicine;	2006	CIA	

Ciliary	beat	frequency	(CBF)	is	increased	by	cyclic	adenosine	monophosphate	(cAMP)	
through	activating	axonemal	protein	kinase	A	(PKA).	There	is	no	transmembrane	adenylyl	
cyclase	(tmAC)	found	along	the	airway	ciliary	membrane.	On	the	other	hand,	cAMP	is	
produced	by	soluble	adenylyl	cyclase	(sAC),	expressed	along	the	axoneme	in	human	airway	
epithelial	cells	in	response	to	changes	in	the	carbon	dioxide/bicarbonate	ratio.	The	human	
sAC	gene	comprises	33	exons,	all	of	which	are	included	in	the	testicular	mRNA	that	encodes	
a	187	kDa	protein	containing	two	putative	catalytic	domains.	Dr.	Salathe	and	colleagues	
identified	alternatively	spliced	sAC	mRNAs	using	sAC	exon	specific	primers	for	RNAs	
isolated	from	normal	human	epithelial	(NHBE)	cells.	The	variants	include	mRNAs	without	
exons	5	and	14,	and	another	variant	that	is	missing	exons	3	to	6.	Each	of	these	splice	
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variants	changes	the	coding	region	and	predicts	smaller	sAC	isoforms	containing	only	the	
second	catalytic	domain.	The	identification	of	alternatively	spliced	sAC	mRNAs	may	explain	
the	origins	of	multiple	sAC	proteins	observed	in	western	blots	and	supports	the	hypothesis	
that	multiple	sAC	isoforms	may	be	differentially	localized.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Manzanares	D,	Monzon	ME,	Savani	RC,	Salathe	M.	Apical	oxidative	hyaluronan	degradation	
stimulates	airway	ciliary	beating	via	RHAMM	and	RON.	Am	J	Respir	Cell	Mol	Biol	
2007;37:160-168.	
Nlend	MC,	Schmid	A,	Sutto	Z,	Ransford	GA,	Conner	GE,	Fregien	N,	Salathe	M.	Calcium-
mediated,	purinergic	stimulation	and	polarized	localization	of	calcium-sensitive	adenylyl	
cyclase	isoforms	in	human	airway	epithelia.	FEBS	Lett	2007;581:3241-3246.	

Ransford	GA,	Fregien	N,	Qiu	F,	Dahl	G,	Conner	GE,	Salathe	M.	Pannexin	1	contributes	to	ATP	
release	in	airway	epithelia.	Am	J	Respir	Cell	Mol	Biol	2009;41:525-534.		
Salathe	M.	Regulation	of	mammalian	ciliary	beating.	Ann	Rev	Physiol	2007;69:401-422.	

Schmid	A,	Bai	G,	Schmid	N,	Zaccolo	M,	Ostrowski	LE,	Conner	GE,	Fregien	N,	Salathe	M.	Real-
time	analysis	of	cAMP-mediated	regulation	of	ciliary	motility	in	single	primary	human	
airway	epithelial	cells.	J	Cell	Sci	2006;119:4176-4186.	

Schmid	A,	Sutto	Z,	Nlend	MC,	Horvath	G,	Schmid	N,	Buck	J,	Levin	LR,	Conner	GE,	Fregien	N,	
Salathe	M.	Soluble	adenylyl	cyclase	is	localized	to	cilia	and	contributes	to	ciliary	beat	
frequency	regulation	via	production	of	camp.	J	Gen	Physiol	2007;130:99-109.		

PRESENTATIONS	AND	ABSTRACTS		
Ivonnet	P,	Conner	GE,	Salathe	M.	Hydrogen	peroxide-induced	CF	TR	activity	is	modulated	
by	soluble	adenylyl	cyclase	[abstract].	Am	J	Respir	Crit	Care	Med	2009;179:A1207.		
Manzanares	D,	Valencia	Gattas	M,	Ivonnet	P,	Conner	GE,	Salathe	M.	Maxi-K	(BK)	channels	
contribute	to	nucleotide-stimulated	chloride	secretion	and	mucociliary	transport	in	normal	
and	cystic	fibrosis	airway	cells	[abstract].	Am	J	Respir	Crit	Care	Med	2009;179:A1208.		
Valencia	Gattas	M,	Salathe	M,	Conner	GE.	Duox2	expression	regulates	basal	hydrogen	
peroxide	production	in	airway	epithelial	cells	[abstract].	Am	J	Respir	Crit	Care	Med	
2009;179:A4171.		
PROTEIN	FINGERPRINT	OF	AIRWAY	INFLAMMATION	INDUCED	BY	VIRAL	INFECTION	
AND	SECONDHAND	TOBACCO	SMOKE	EXPOSURE		
Roberto	P.	Garofalo,	MD;	University	of	Texas	Medical	Branch	at	Galveston;	CIA	2005		

Dr.	Garofalo	and	colleagues	investigated	whether	exposure	to	SHS	exacerbates	airway	
disease	by	enhancing	or	modifying	the	pattern	of	production	of	cytokines	and	other	
immunomodulatory	and/	or	inflammatory	protein	mediators	triggered	by	viral	infection.	
Nasopharyngeal	secretions	were	obtained	from	infants	during	the	acute	phase	of	
antigen/culture-positive	respiratory	syncytial	virus	(RSV)	infection	of	different	clinical	
severities.	The	team	examined	the	profile	of	mucosal	cytokines	in	these	infants	and	
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determined	whether	pattern	of	expression	and/or	abundance	is	affected	by	exposure	to	
SHS	and	analyzed	whether	distinct	protein	patterns	at	the	airway	mucosal	site	can	
discriminate	among	infants	with	different	severities	of	the	RSV	illness	or	exposure	to	SHS.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Castro	S,	Kolli	D,	Guerrero-Plata	A,	Garofalo	RP,	Casola	A.	Cigarette	smoke	condensate	
enhances	respiratory	syncytial	virus-induced	chemokine	release	by	modulating	NF-kappa	
B	and	interferon	regulatory	factor	activation.	Toxicol	Sci	2008;106:509-518.		

Hosakote	YM,	Liu	T,	Castro	SM,	Garofalo	RP,	Casola	A.	Respiratory	syncytial	virus	(RSV)	
induces	oxidative	stress	by	down	regulation	of	antioxidant	enzymes	in	the	lung.	Am	J	Respir	
Cell	Mol	Biol	2009;41(3):348-357.		
Hosakote	YM,	Jantzi	P,	Schiblisky	P,	Esham	D,	Casola	A,	Garofalo	RP.	Viral-mediated	
inhibition	of	antioxidant	enzymes	contributes	to	the	pathogenesis	of	severe	RSV	
bronchiolitis.	Amer	J	Resp	Critic	Care	Med	2011;183:1550-1560.		
SMOKE-INDUCED	DYSREGULATION	OF	AIRWAY	AQUAPORINS		

Landon	S.	King,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2004		

Aquaporin	5	(AQP5)	is	one	of	a	family	of	water	specific	membrane	channel	proteins	that	
determine	water	permeability.	They	have	been	shown	to	be	dynamically	regulated	by	
pathophysiologically	relevant	stimuli.	Dr.	King	and	colleagues	investigated	whether	
cigarette	smoke	alters	the	expression	and	distribution	of	AQP5	in	lung	epithelium	and	
contributes	to	altered	secretions	and	pathogenesis	of	chronic	bronchitis.	The	team	
investigated	this	by	1)	exposing	the	lung	epithelial	cell	lines	to	cigarette	smoke	and	
examining	AQP5	abundance;	2)	determining	the	effects	of	cigarette	smoke	condensate	on	
AQP5	subcellular	distribution	in	cultured	cells;	and	3)	assessing	differential	gene	
expression	in	tracheal	cells	from	wild-type	and	AQP5-null	mice	exposed	to	cigarette	smoke.	
The	findings	show	that	the	expression	patterns	of	several	proteins	predicted	to	contribute	
to	the	generation	and	biophysical	properties	of	the	lung	surface	airway	layer	are	altered	
within	a	few	hours	of	cigarette	smoke	extract	exposure.		
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PUBLICATIONS		
Sidhaye	VK,	Chau	E,	Breysse	P,	King	LS.	Septin-2	mediates	airway	epithelial	barrier	function	
in	physiologic	and	pathologic	conditions.	Am	J	Respir	Cell	Mol	Biol	2011;45(1):120-126.		
Sidhaye	VK,	Güler	AD,	Schweitzer	KS,	D'Alessio	F,	Caterina	MJ,	King	LS.	Transient	receptor	
potential	vanilloid	4	regulates	aquaporin-5	abundance	under	hypotonic	conditions.	Proc	
Natl	Acad	Sci	U	S	A	2006;103(12):4747-4752.	
MATRIX-INDUCED	EPITHELIAL	ACTIVATION	IN	BRONCHITIS		

Maureen	Horton,	MD;	Johns	Hopkins	Medical	Institutions;	YCSA	2003		
Dr.	Horton	and	colleagues	defined	the	ability	of	fragments	of	the	extracellular	matrix	
component	hyaluronan	(HA)	to	promote	epithelial	cell-induced	inflammation.	The	team	
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determined	that	HA	fragments	employ	innate	immune	Toll-like	receptor-2	(TLR-2)	to	
mediate	its	effects.	Blocking	TLR-2	inhibits	HA	fragment-induced	inflammation	and	
disease,	and	TLR-2-deficient	animals	are	protected	from	noninfectious	lung	injury.	HA	
fragments	induce	IL-8	and	inducible	protein	10	gene	expression	in	airway	epithelial	cells	
by	different	signaling	pathways,	mitogen-activated	protein	kinase	(MAPK),	and	nuclear	
factor-kappa	B,	respectively.	Broken	down	extracellular	matrix,	in	the	form	of	HA	
fragments,	appears	to	employ	the	same	activating	receptors	as	infectious	agents,	thus	
provides	a	mechanism	by	which	HA	can	promote	the	chronic	inflammation	of	bronchitis	in	
the	absence	of	infection.		
FAMRI	SUPPORTED	RESEARCH		
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Boodoo	S,	Spannhake	EW,	Powell	JD,	Horton	MR.	Differential	regulation	of	hyaluronan-	
induced	IL-8	and	IP-10	in	airway	epithelial	cells.	Am	J	Physiol	Lung	Cell	Mol	Physiol	
2006;291(3):L479-486.		
Eberlein	M,	Scheibner	KA,	Black	KE,	Collins	SL,	Chan-Li	Y,	Powell	JD,	Horton	MR.	Anti-
oxidant	inhibition	of	hyaluronan	fragment-induced	inflammatory	gene	expression.	J	
Inflamm	(Lond)	2008;5:20.		
Heikamp	EB,	Patel	CH,	Collins	S,	Waickman	A,	Oh	MH,	Sun	IH,	Illei	P,	Sharma	A,	Naray-
Fejes-Toth	A,	Fejes-Toth	G,	Misra-Sen	J,	Horton	MR,	Powell	JD.	The	AGC	kinase	SGK1	
regulates	TH1	and	TH2	differentiation	downstream	of	the	mTORC2	complex.	Nat	Immunol	
2014;15(5):457-464.		

Horton	MR,	Danoff	SK,	Lechtzin	N.	Thalidomide	inhibits	the	intractable	cough	of	idiopathic	
pulmonary	fibrosis.	Thorax	2008;63(8):749.		

Powell	JD,	Horton	MR.	Threat	Matrix:	Low	molecular	weight	hyaluronan	as	a	danger	signal	
[review].	Immunol	Res	2005;31(3):207-218.		

Scheibner	KA,	Boodoo	S,	Collins	S,	Black	KE,	Chan-Li	Y,	Zarek	P,	Powell	JD,	Horton	MR.	The	
adenosine	a2a	receptor	inhibits	matrix-induced	inflammation	in	a	novel	fashion.	Am	J	
Respir	Cell	Mol	Biol	2009;40(3):251-259.		

Scheibner	KA,	Lutz	MA,	Boodoo	S,	Fenton	MJ,	Powell	JD,	Horton	MR.	Hyaluronan	fragments	
act	as	an	endogenous	danger	signal	by	engaging	TLR2.	J	Immunol	2006;177(2):1272-1281.		
Zarek	PE,	Huang	CT,	Lutz	ER,	Kowalski	J,	Horton	MR,Linden	J,	Drake	CG,	Powell	JD.	A2A	
receptor	signaling	promotes	peripheral	tolerance	by	inducing	T-cell	anergy	and	the	
generation	of	adaptive	regulatory	T	cells.	Blood	2008;111:251-259.		

SECOND	HAND	TOBACCO	SMOKE	WORSENS	RSV	BRONCHIOLITIS	BY	CYSTEINYL	
LEUKOTRIENE	
Jesse	P.	Joad,	MD;	University	of	California,	Davis;	CIA	2002		

Dr.	Joad	and	colleagues	determined	whether	SHS	exposure	increases	urinary	cysteinyl	
leukotriene	E4	(uLTE4)	in	well	infants	and	in	those	hospitalized	for	respiratory	syncytial	
virus	(RSV)	bronchiolitis.	They	also	determined	if	SHS	exposure	increases	length	of	hospital	
stay	for	those	with	RSV	bronchiolitis	and	if	infants	with	parent(s)	with	asthma	have	higher	
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uLTE4.	High	SHS	exposure	and	RSV	significantly	increased	uLTE4.	The	SHS-induced	
increase	in	uLTE4	was	seen	in	infants	with	no	parental	asthma	but	not	in	those	with	
parental	asthma.	Length	of	hospital	stay	positively	correlated	with	uLTE4.	SHS	exposure	
may	increase	the	severity	of	bronchiolitis	RSV-infected	infants	by	enhancing	production	of	
cysteinyl	leukotrienes	in	infants	with	no	parental	asthma.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Kott	KS,	Salt	BH,	McDonald	RJ,	Jhawar	S,	Bric	JM,	Joad	JP.	Effect	of	secondhand	cigarette	
smoke,	RSV	bronchiolitis	and	parental	asthma	on	urinary	cysteinyl	LTE4.	Pediatr	Pulmonol	
2008;43:760-766.		

SMOKE	AND	SUSCEPTIBILITY	TO	RESPIRATORY	INFECTION		
Lester	Kobzik,	MD;	Harvard	University;	CIA,	2002		

Dr.	Kobzik	investigated	whether	cigarette	smoke	downregulates	levels	of	class	A	receptors,	
such	as	macrophage	receptor	with	collagenous	structure	(MARCO),	mediators	of	initial	
binding	of	unopsonized	bacteria	and	environmental	particles,	on	human	alveolar	
macrophages.	He	also	determined	if	cigarette	smoke-mediated	decreased	expression	of	
MARCO	results	in	a	decreased	ability	to	bind	and	kill	bacteria	and	if	the	effect	of	cigarette	
smoke	particulates	on	MARCO	levels	is	mediated	by	oxidant-mediated	pathways	that	can	
be	ameliorated	by	antioxidants.	Secondhand	and	mainstream	tobacco	smoke	exposure	
showed	decreases	in	expression	of	one	of	the	major	scavenger	receptors	on	human	alveolar	
macrophages	as	well	as	a	decrease	in	bacterial	ingestion.		

FAMRI	SUPPORTED	RESEARCH		
PRESENTATIONS	AND	ABSTRACTS		

Haley	KJ,	Manoli	SE,	Tantisira	KG,	Litonjua	AA,	Nguyen	P,	Kobzik	L,	Weiss	ST.	Maternal	
smoking	causes	abnormalities	of	the	vitamin	D	receptor	[abstract].	Am	J	Respir	Crit	Care	
Med	2009;179:A5874.		

NONINVASIVE	ASSESSMENT	OF	THE	LOWER	RESPIRATORY	TRACT	IN	RESPONSE	TO	
SECONDHAND	TOBACCO	SMOKE		

Richard	A.	Robbins,	MD,	PhD;	Carl	T.	Hayden	VA	Medical	Center;	CIA	2002		

Dr.	Robbins	and	colleagues	collected	exhaled	breath	condensate	(EBC),	bronchoalveolar	
lavage	(BAL),	and	sputum	from	35	subjects:	15	smokers,	10	non-smokers,	4	former	
smokers,	and	6	non-smokers	heavily	exposed	to	SHS.	The	samples	were	collected	from	the	
same	individuals	on	the	same	day.	Total	protein	was	elevated	in	sputum	compared	to	BAL	
or	EBC.	Sputum	contained	a	higher	percentage	of	neutrophils	compared	to	BAL.	The	
neutrophils	were	elevated	in	smokers’	sputum	and	BAL	compared	to	non-smokers.	
Individuals	exposed	to	SHS	were	intermediate	between	the	smokers	and	non-smokers.	
Similarly,	protein	was	elevated	in	the	sputum,	BAL,	and	EBC	of	the	smokers	compared	to	
the	non-smokers	and	those	exposed	to	SHS;	protein	was	only	higher	in	BAL	of	those	
exposed	to	SHS	compared	to	non-smokers.		

FAMRI	SUPPORTED	RESEARCH		
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PUBLICATIONS		
Garey	KW,	Neuhauser	MM,	Robbins	RA,	Danziger	LH,	Rubinstein	I.	Markers	of	inflammation	
in	exhaled	breath	condensate	of	young	healthy	smokers.	Chest	2004;125:22-26.		
Numanami	H,	Koyama	S,	Nelson	DK,	Hoyt	JC,	Freels	JL,	Habib	MP,	Amano	J,	Haniuda	M,	
Etsuro	Sato	E,	Robbins	RA.	Serine	protease	inhibitors	modulate	smoke-induced	chemokine	
release	from	human	lung	fibroblasts.	Am	J	Resp	Cell	Mol	Biol	2003;29:613-619.		
PRESENTATIONS	AND	ABSTRACTS		

Garcia	A,	McHugh	M,	Ballering	JG,	Hoyt	JC,	Hayden	JM,	Robbins	RA.	Neutrophils,	protein	and	
LTB4	are	increased	in	sputum	compared	to	bronchoalveolar	lavage	and	exhaled	breath	
condensate	[abstract].	Am	J	Resp	Crit	Care	Med	2005;171:A844.		

CHRONIC	OBSTRUCTIVE	PULMONARY	DISEASE		

Newly	Funded	Research		
UTILIZATION	OF	NOVEL	BROMO-DOMAIN	INHIBITORS	TO	AMELIORATE	
SECONDHAND	SMOKE-INDUCED	COPD	PATHOGENESIS.		

Paul	R.	Reynolds,	PhD;	Brigham	Young	University;	CIA	2023		
The	2006	and	2020	US	Surgeon	General	reports	on	the	consequences	of	SHS	concluded	that	
a	strong	relationship	exists	between	SHS	exposure	and	lung	disease,	including	COPD.	COPD	
is	characterized	by	airflow	obstruction	and	persistent	inflammation	despite	medical	
therapy.	Unfortunately,	patients	with	failed	medical	management	of	COPD	suffer	increased	
mortality	and	poorer	quality	of	life.	Chronic	uncontrolled	inflammation	underpins	the	
development	and	progression	of	COPD.	The	investigators	propose	to	clarify	an	expanded	
role	for	bromodomain	and	end-terminal	(BET)	proteins	that	regulate	pro-inflammatory	
molecules	and	they	plan	to	determine	means	of	blocking	their	harmful	effects	when	
respiratory	cells	are	exposed	to	cigarette	smoke.	To	this	end,	they	plan	to	demonstrate	the	
effects	of	V201,	a	BET	inhibitor.	The	investigators	hypothesize	that	lungs	treated	with	V201	
will	have	less	smoke-induced	inflammation	and	emphysema,	with	reduced	lung	function	
decline.	

Completed	Research	
TRISTETRAPROLIN	IN	CONTROL	OF	INFLAMMATION		

Qiang	Ding,	PhD;	University	of	Alabama	at	Birmingham;	CIA	2015		
Persistent	inflammation	plays	a	major	role	in	COPD	pathogenesis.	The	mechanisms	leading	
to	the	persistent	inflammation	in	COPD	have	not	been	completely	defined.	Tristetraprolin	
(TTP)	is	an	AU-rich	element	(ARE)-binding	protein.	Preliminary	data	demonstrate	that	TTP	
controls	the	expression	of	several	pro-inflammation	mediators,	including	tumor	necrosis	
factor	(TNF-alpha),	IL-8	(CXCL1/KC),	and	IL1-beta.	TPP	negatively	regulates	the	expression	
of	these	mediators	by	promoting	their	mRNA	degradation.	Expression	of	pro-inflammation	
mediators	plays	important	role	in	tobacco	smoke-induced	emphysema.	TTP	functions	as	an	
anti-	inflammation	regulator	in	response	to	SHS	exposure.	Preliminary	data	demonstrate	
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that	TTP	function	is	impaired	by	cigarette	smoke	(CS)	exposure,	and	that	impaired	TTP	
function	results	in	increased	and	prolonged	expression	of	pro-inflammatory	mediators.	
The	hypothesis	is	that	CS	exposure	inhibits	the	function	of	TTP	as	an	mRNA	destabilizing	
protein.	This	results	in	increased	mRNA	stability	and	protein	expression	of	pro-
inflammation	mediators,	thereby	contributing	to	persistent	inflammation	and	lung	injury	
induced	by	CS	exposure.	The	investigators	are	studying	the	role	of	TTP	as	a	negative	
regulator	of	pro-inflammatory	mediator	expression	induced	by	CS	exposure,	and	
determining	the	role	of	p38	MAPK	in	TTP-downregulation	induced	by	CS	exposure	as	well	
as	the	mechanisms	involved.	They	will	investigate	the	effect	of	loss	and	gain	of	TTP	on	pro-
inflammatory	mediator	expression	and	on	lung	epithelial	cell	death/survival	in	vivo.	The	
findings	of	this	project	should	provide	insights	regarding	the	mechanism	by	which	SHS	
exposure	induces	persistent	inflammation.	The	long-term	goal	to	design	therapeutic	
interventions	that	limit	the	persistent	inflammation	induced	by	SHS	exposure.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS	

Che	P,	Wagener	BM,	Zhao	X,	Brandon	AP,	Evans	CA,	Cai	GQ,	Zhao	R,	Xu	ZX,	Han	X,	Pittet	JF,	
Ding	Q.	Neuronal	Wiskott-Aldrich	syndrome	protein	regulates	Pseudomonas	aeruginosa-
induced	lung	vascular	permeability	through	the	modulation	of	actin	cytoskeletal	dynamics.	
FASEB	J.	2020;34(2):3305-3317.	
Che	P,	Wang	M,	Larson-Casey	JL,	Hu	RH,	Cheng	Y,	El	Hamdaoui	M,	Zhao	XK,	Grytz	R,	Brent	
Carter	A,	Ding	Q.	A	novel	tree	shrew	model	of	pulmonary	fibrosis.	Lab	Invest.	
2021;101(1):116-124.	
Che	P,	Yu	L,	Friedman	GK,	Wang	M,	Ke	X,	Wang	H,	Zhang	W,	Nabors	B,	Ding	Q,	Han	X.	
Integrin	alphavbeta3	Engagement	Regulates	Glucose	Metabolism	and	Migration	through	
Focal	Adhesion	Kinase	(FAK)	and	Protein	Arginine	Methyltransferase	5	(PRMT5)	in	
Glioblastoma	Cells.	Cancers	(Basel).	2021;13(5).	

Ding	Q,	Subramanian	I,	Luckhardt	TR,	Che	P,	Waghray	M,	Zhao	XK,	Bone	N,	Kurundkar	AR,	
Hecker	L,	Hu	M,	Zhou	Y,	Horowitz	JC,	Vittal	R,	Thannickal	VJ.	Focal	adhesion	kinase	
signaling	determines	the	fate	of	lung	epithelial	cells	in	response	to	TGF-beta.	Am	J	Physiol	
Lung	Cell	Mol	Physiol.	2017;312(6):L926-L935.	
Lu	YY,	Zhao	XK,	Yu	L,	Qi	F,	Zhai	B,	Gao	CQ,	Ding	Q.	Interaction	of	Src	and	Alpha-V	Integrin	
Regulates	Fibroblast	Migration	and	Modulates	Lung	Fibrosis	in	A	Preclinical	Model	of	Lung	
Fibrosis.	Sci	Rep.	2017;7:46357.	

Wagener	BM,	Hu	M,	Zheng	A,	Zhao	X,	Che	P,	Brandon	A,	Anjum	N,	Snapper	S,	Creighton	J,	
Guan	JL,	Han	Q,	Cai	GQ,	Han	X,	Pittet	JF,	Ding	Q.	Neuronal	Wiskott-Aldrich	syndrome	protein	
regulates	TGF-beta1-mediated	lung	vascular	permeability.	FASEB	J.	2016;30(7):2557-2569.	

Zhan	S,	Che	P,	Zhao	XK,	Li	N,	Ding	Y,	Liu	J,	Li	S,	Ding	K,	Han	L,	Huang	Z,	Wu	L,	Wang	Y,	Hu	M,	
Han	X,	Ding	Q.	Molecular	mechanism	of	tumour	necrosis	factor	alpha	regulates	hypocretin	
(orexin)	expression,	sleep	and	behaviour.	J	Cell	Mol	Med.	2019;23(10):6822-6834.	

Zhao	XK,	Che	P,	Cheng	ML,	Zhang	Q,	Mu	M,	Li	H,	Luo	Y,	Liang	YD,	Luo	XH,	Gao	CQ,	Jackson	
PL,	Wells	JM,	Zhou	Y,	Hu	M,	Cai	G,	Thannickal	VJ,	Steele	C,	Blalock	JE,	Han	X,	Chen	CY,	Ding	
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Q.	Tristetraprolin	Down-Regulation	Contributes	to	Persistent	TNF-Alpha	Expression	
Induced	by	Cigarette	Smoke	Extract	through	a	Post-Transcriptional	Mechanism.	PLoS	One.	
2016;11(12):e0167451.	
Zhao	XK,	Yu	L,	Cheng	ML,	Che	P,	Lu	YY,	Zhang	Q,	Mu	M,	Li	H,	Zhu	LL,	Zhu	JJ,	Hu	M,	Li	P,	Liang	
YD,	Luo	XH,	Cheng	YJ,	Xu	ZX,	Ding	Q.	Focal	Adhesion	Kinase	Regulates	Hepatic	Stellate	Cell	
Activation	and	Liver	Fibrosis.	Sci	Rep.	2017;7(1):4032.	
PRESENTATIONS	AND	ABSTRACTS	

Cai	GQ,	Sanpper,	TM,	Ding	Q.	Identification	of	a	novel	gene	in	control	of	cigarette	smoke-
induced	pro-inflammation	response.	Presented	at	the	BIT’s	6th	World	Gene	Convention.	
Qingdao,	China,	Nov	13-15,	2015.		

Che		P,	Yu	L,	Zhao	X-K,	Wang		M,	Gaggar		A,	Blalock	JE,	Ding	Q.		Cigarette	smoke	decreases	
tristetraprolin	expression	through	p38-mediated	pathway.	Presented	at	the	ATS	
International	Conference.	San	Diego,	CA,	May	19-23,	2018.	

Che	P,	Zhao	X,	Cai	G,	Hu	M,	Chen	CY,	Han	X,	Ding	Q.	Tristetraprolin	regulates	cigarette	
smoke	induced	TNF-alpha	expression	through	an	mRNA	decay	mechanism	[abstract].	
American	Thoracic	Society	International	Conference.	Washington,	DC,	May	19-24,	2017.	

Che	P,	Zhao	X,	Cai	G,	Hu	M,	Zhou	Y,	Thannickal	VJ,	Olman	M,	Ding	Q,	FAK-related	non-kinase	
regulates	lung	fibrosis	through	inhibition	of	metabolic	reprograming	[abstract].	American	
Thoracic	Society	International	Conference.	Washington,	DC,	May	19-24,	2017.	
Hu	M,	Cai	GQ,	Taylor	JM,	Liu	RM,	Thannickal	VJ,	Olman	MA,	Ding	Q.	FRNK	knock-in	
expression	in	S100A4-specific	manner	regulates	lung	fibrosis.	Presented	at	the	American	
Thoracic	Society	International	Conference.	San	Francisco,	CA,	May	13-18,	2016. 
INFLAMMASOME	SIGNALING	IN	COPD	AND	EMPHYSEMA		

Sanjay	Batra,	PhD;	Southern	University	Baton	Rouge;	YCSA	2013		
Cytosolic	NOD-like	receptors	(NLRs)	belong	to	a	family	of	pattern	recognition	receptors	
that	initiate	pro-inflammatory	signaling	pathways	and	have	not	been	extensively	studied	in	
terms	of	their	role	in	CS-mediated	responses	such	as	those	seen	in	COPD.	The	investigators	
are	determining	the	role	of	NLRP10	in	regulating	inflammatory	responses	upon	CS-
exposure	using in	vivo	and	in	vitro	experiments	to	elucidate	phenomena	that	are	NLRP10-
mediated.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Bagam	P,	Kaur	G,	Singh	DP,	Batra	S.	In	vitro	study	of	the	role	of	FOXO	transcription	factors	
in	regulating	cigarette	smoke	extract-induced	autophagy.	Cell	Biol	Toxicol.	2021;37(4):531-
553.		
Bagam	P,	Singh	DP,	Inda	ME,	Batra	S.	Unraveling	the	role	of	membrane	microdomains	
during	microbial	infections.	Cell	Biol	Toxicol.	2017.	
Begum	R,	Thota	S,	Abdulkadir	A,	Kaur	G,	Bagam	P,	Batra	S.	NADPH	oxidase	family	proteins:	
signaling	dynamics	to	disease	management.	Cell	Mol	Immunol.	2022;19(6):660-686.	
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Cai	S,	Batra	S,	Del	Piero	F,	Jeyaseelan	S.	NLRP12	modulates	host	defense	through	IL-17A-
CXCL1	axis.	Mucosal	Immunol.	2016;9(2):503-514.	

Cai	S,	Batra	S,	Langohr	I,	Iwakura	Y,	Jeyaseelan	S.	IFN-gamma	induction	by	neutrophil-
derived	IL-17A	homodimer	augments	pulmonary	antibacterial	defense.	Mucosal	Immunol.	
2016;9(3):718-729.	

Jin	L,	Batra	S,	Douda	DN,	Palaniyar	N,	Jeyaseelan	S.	CXCL1	contributes	to	host	defense	in	
polymicrobial	sepsis	via	modulating	T	cell	and	neutrophil	functions.	J	Immunol.	
2014;193(7):3549-3558.	

Jin	L,	Batra	S,	Jeyaseelan	S.	Deletion	of	Nlrp3	Augments	Survival	during	Polymicrobial	
Sepsis	by	Decreasing	Autophagy	and	Enhancing	Phagocytosis.	J	Immunol.	
2017;198(3):1253-1262.	
Jin	L,	Batra	S,	Jeyaseelan	S.	Diminished	neutrophil	extracellular	trap	(NET)	formation	is	a	
novel	innate	immune	deficiency	induced	by	acute	ethanol	exposure	in	polymicrobial	sepsis,	
which	can	be	rescued	by	CXCL1.	PLoS	Pathog.	2017;13(9):e1006637.	
Kaur	G,	Bagam	P,	Pinkston	R,	Singh	DP,	Batra	S.	Cigarette	smoke-induced	inflammation:	
NLRP10-mediated	mechanisms.	Toxicology.	2018;398-399:52-67.	

Kaur	G,	Batra	S.	Emerging	role	of	immunoproteasomes	in	pathophysiology.	Immunol	Cell	
Biol.	2016;94(9):812-820.	

Kaur	G,	Batra	S.	Regulation	of	DNA	methylation	signatures	on	NF-kappaB	and	STAT3	
pathway	genes	and	TET	activity	in	cigarette	smoke	extract-challenged	cells/COPD	
exacerbation	model	in	vitro.	Cell	Biol	Toxicol.	2020.	

Kaur	G,	Begum	R,	Thota	S,	Batra	S.	A	systematic	review	of	smoking-related	epigenetic	
alterations.	Arch	Toxicol.	2019;93(10):2715-2740.	

Kaur	G,	Pinkston	R,	McLemore	B,	Dorsey	WC,	Batra	S.	Immunological	and	toxicological	risk	
assessment	of	e-cigarettes.	Eur	Respir	Rev.	2018;27(147).	

Panday	A,	Inda	ME,	Bagam	P,	Sahoo	MK,	Osorio	D,	Batra	S.	Transcription	Factor	NF-kappaB:	
An	Update	on	Intervention	Strategies.	Arch	Immunol	Ther	Exp	(Warsz).	2016;64(6):463-
483.	
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condensate	alters	proteome	and	lipid	profiles	of	membrane	rafts:	impact	on	inflammatory	
responses	in	A549	cells.	Cell	Biol	Toxicol.	2021;37(5):773-793.	
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diseases.	Toxicology.	2017;383:24-39.	
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NLRP10-	and	NLRP12-dependent	signalling	in	A549	cells	challenged	with	cigarette	smoke	
extract.	Arch	Toxicol.	2018;92(5):1767-1783.	
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Thota	S,	Begum	R,	Kaur	G,	Bagam	P,	Dorsey	W,	Batra	S.	Pentachlorophenol	mediated	
regulation	of	DAMPs	and	inflammation:	In	vitro	study.	Toxicol	In	Vitro.	2022;83:105378.	

	
PRESENTATIONS	AND	ABSTRACTS		

Bagam	P,	Batra	S.	Cigarette	smoke	mediated	regulation	of	autophagy	in	RAW264.7	
macrophages.	Presented	at	the	Society	of	Toxicology	jJoint	Annual	Meeting.	Houston,	TX,	
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ROLE	OF	LOWER	AIRWAY	DYSBIOSIS	IN	THE	DEVELOPMENT	OF	COPD	

Benjamin	Wu,	MD;	New	York	University	School	of	Medicine;	YCSA	2016	

Dr.	Wu	is	investigating	the	role	of	microbes	in	COPD.	Tobacco	exposure	is	the	best-known	
risk	factor	in	the	development	of	COPD,	but	the	roles	of	SHS	exposure	and	microbes	in	the	
early	stages	of	disease	are	not	well	understood.	Dr.	Wu	has	conducted	studies	that	show	
that	a	distinct	lung	microbiome	(called	a	pneumotype)	consisting	of	supraglottic	
predominant	taxa	(pneumotype	SPT)	is	associated	with	increased	markers	of	
inflammation.	The	use	of	culture-independent	techniques	reveal	that	the	lungs	contain	a	
complex	microbial	community	(microbiome)	containing	microbes	normally	found	in	the	
oral	cavity	(human	oral	commensals).	This	unique	lung	microbiome	consisting	of	human	
oral	commensals	is	associated	with	upregulated	TH17	inflammation.	Thus,	a	disrupted	lung	
microbiome	with	human	oral	commensals	(dysbiosis)	may	enhance	inflammation	caused	
by	SHS	exposure.	The	investigators	hypothesize	that	during	SHS	exposure,	enrichment	of	
the	lower	airway	microbiome	with	human	oral	anaerobes	is	required	for	the	transition	
from	a	healthy	subject	status	to	a	Th17	inflammatory	COPD	phenotype.	The	investigators	
are	exploring	causative	mechanisms	among	the	microbiota,	inflammation,	and	SHS	
exposure.	Dysbiosis	exposure	is	required	for	Th17	inflammation	on	a	smoke	exposure	
background.	This	observation	may	explain	why	sub-populations	of	COPD	patients	have	
difficult	to	treat	symptoms.	Dysbiosis	with	SHS	exposure	may	represent	a	potential	target	
for	treatment	of	COPD.	
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SHARED	SUSCEPTIBILITY	TO	COPD	AND	CVD		
Robert	Reed,	MD;	University	of	Maryland;	YCSA	2013		

There	is	a	need	for	pharmacologic	therapies	improving	survival	in	COPD.	A	better	
understanding	of	the	genetic	susceptibilities	leading	to	COPD	will	facilitate	both	the	
development	and	testing	of	new	therapeutic	agents.	Susceptibilities	to	COPD	and	
cardiovascular	disease	(CVD)	appear	to	overlap,	and	these	conditions	co-exist	in	excess	of	
that	which	can	be	explained	by	common	risk	factors	including	tobacco	exposure.	The	
mortality	risk	significantly	increases	in	patients	with	combined	COPD	and	CVD	compared	
to	the	mortality	risk	of	each	individual	condition.	The	common	susceptibilities	are	poorly	
understood	and	remain	a	barrier	to	the	optimal	treatment	of	each	condition.	The	
investigators	have	undertaken	a	translational	genetic	study	to	examine	the	hypothesis	that	
multiple	gene	variants	act	in	synergy	via	a	pathway	of	endothelial	dysfunction	and	
monocyte/macrophage	recruitment	and	activation	to	result	in	increased	susceptibility	to	
both	COPD	and	CVD.	Identification	of	a	common	pathway	would	facilitate	development	of	
future	therapies	for	both	conditions	and	could	be	used	to	genetically	personalize	future	
clinical	trial	designs.	 
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Marshall	JD,	Bazan	I,	Zhang	Y,	Fares	WH,	Lee	PJ.	Mitochondrial	dysfunction	and	pulmonary	
hypertension:	cause,	effect,	or	both.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2018;314(5):L782-
L796.	
Miner	B,	Tinetti	ME,	Van	Ness	PH,	Han	L,	Leo-Summers	L,	Newman	AB,	Lee	PJ,	Vaz	Fragoso	
CA.	Dyspnea	in	Community-Dwelling	Older	Persons:	A	Multifactorial	Geriatric	Health	
Condition.	J	Am	Geriatr	Soc.	2016;64(10):2042-2050.	

Tzouvelekis	A,	Yu	G,	Lino	Cardenas	CL,	Herazo-Maya	JD,	Wang	R,	Woolard	T,	Zhang	Y,	
Sakamoto	K,	Lee	H,	Yi	JS,	DeIuliis	G,	Xylourgidis	N,	Ahangari	F,	Lee	PJ,	Aidinis	V,	Herzog	EL,	
Homer	R,	Bennett	AM,	Kaminski	N.	SH2	Domain-Containing	Phosphatase-2	Is	a	Novel	
Antifibrotic	Regulator	in	Pulmonary	Fibrosis.	Am	J	Respir	Crit	Care	Med.	2017;195(4):500-
514.	
Vaz	Fragoso	CA,	Cain	HC,	Casaburi	R,	Lee	PJ,	Iannone	L,	Leo-Summers	LS,	Van	Ness	PH.	
Spirometry,	Static	Lung	Volumes,	and	Diffusing	Capacity.	Respir	Care.	2017;62(9):1137-
1147.	

Wang	C,	de	Mochel	NSR,	Christenson	SA,	Cassandras	M,	Moon	R,	Brumwell	AN,	Byrnes	LE,	
Li	A,	Yokosaki	Y,	Shan	P,	Sneddon	JB,	Jablons	D,	Lee	PJ,	Matthay	MA,	Chapman	HA,	Peng	T.	
Expansion	of	hedgehog	disrupts	mesenchymal	identity	and	induces	emphysema	
phenotype.	J	Clin	Invest.	2018;128(10):4343-4358.	
Yu	G,	Tzouvelekis	A,	Wang	R,	Herazo-Maya	JD,	Ibarra	GH,	Srivastava	A,	de	Castro	JPW,	
DeIuliis	G,	Ahangari	F,	Woolard	T,	Aurelien	N,	Arrojo	EDR,	Gan	Y,	Graham	M,	Liu	X,	Homer	
RJ,	Scanlan	TS,	Mannam	P,	Lee	PJ,	Herzog	EL,	Bianco	AC,	Kaminski	N.	Thyroid	hormone	
inhibits	lung	fibrosis	in	mice	by	improving	epithelial	mitochondrial	function.	Nat	Med.	
2018;24(1):39-49.	

BOOK	CHAPTERS,	ETC.	
Baker	T,	Lee	PJ,	Sauler	M.	MIF	and	pulmonary	disease,	In:	MIF	Family	Cytokines	in	Innate	
Immunity	and	Homeostasis,	Bucala	R,	Bernhagen	J,	eds.	Springer	2017.	
Vaz	Fragoso	CA,	Akgün	KM,	Jeffery	SM,	Kapo	JM,	Possick	JD,	Rochester	CL,	Lee	PJ.	Chronic	
Obstructive	Pulmonary	Disease	(COPD).	In:	Hazzard’s	Geriatric	Medicine	and	Gerontology,	
7th	ed.	Halter	JB,	Ouslander	JG,	Studensk	Si,	High	KP,	Asthana	S,	Supiano	MA,	Ritchie	C,	
editors.	McGraw-Hill,	Inc.,	Dec	23,	2016.	
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BIOMARKERS	OF	ELASTIN	DEGRADATION	IN	PROLONGED	SECONDHAND	SMOKE	
EXPOSURE		

Gerard	M.	Turino,	MD;	Mehrdad	Arjomandi,	MD;	Icahn	School	of	Medicine	at	Mount	
Sinai/San	Francisco	General	Hospital	Foundation	

It	is	recognized	from	the	alpha-1	antitrypsin	deficiency	(AATD)	genetic	cause	of	pulmonary	
emphysema	that	increased	degradation	of	body	and	lung	elastin	leads	to	pulmonary	
emphysema	even	in	non-smokers.	Two	amino	acids,	desmosine	and	isodesmosine	(DI)	are	
present	in	the	body	and	lung	only	in	elastic	tissue.	DI	can	be	measured	in	body	fluids	such	
as	plasma,	urine,	and	sputum	as	evidence	of	the	degree	of	elastin	degradation	by	elastases.	
Prior	published	studies	have	demonstrated	increased	levels	of	DI	in	plasma	of	individuals	
exposed	to	SHS.	Flight	Attendants	working	through	the	1960s	to	1980s	were	
occupationally	exposed	to	SHS.	An	evaluation	of	the	current	clinical	health	status	and	levels	
of	biomarkers	in	plasma	can	provide	insights	into	the	long-term	risks	of	exposure	to	SHS.	
Preliminary	measurements	of	DI	in	plasma	indicate	elevations	above	normal	in	most	of	27	
plasma	samples	from	former	Flight	Attendants.	The	investigators	are	measuring	plasma	
levels	of	DI	in	approximately	100	Flight	Attendants	per	year	for	3	years	to	relate	levels	of	
biomarkers	to	the	current	clinical	health	status	and	pulmonary	function.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Mustra	Rakic	J,	Zeng	S,	Rohdin-Bibby	L,	Van	Blarigan	EL,	Liu	X,	Ma	S,	Kane	JP,	Redberg	RF,	
Turino	GM,	Oestreicher	Stock	E,	Arjomandi	M.	Elastin	degradation	and	lung	function	
deterioration	with	remote	secondhand	tobacco	smoke	exposure	in	never-smokers.	Chronic	
Obstr	Pulm	Dis.	2022;9(3):377-393.	

PRESENTATIONS	AND	ABSTRACTS		
Arjomandi	M,	Stock	E,	Zeng	S,	Weldemichael	L,	Nishihama	M,	Hunt	C,	Ching	W,	Bibby	LR,	
Liu	X,	Ma	S,	Redberg	R,	Turino	G.	Elastic	degradation	markers	are	elevated	in	never-
smokers	with	history	of	prolonged	exposure	to	secondhand	tobacco	smoke	and	are	
inversely	associated	with	lung	function.	Presented	at	the	American	Thoracic	Society	Virtual	
Conference.	Aug	5-Nov	10,	2020.	

THE	EFFECT	OF	CHLORHEXIDINE	ON	THE	ORAL	AND	LUNG	MICROBIOTA		
Christine	Wendt,	MD;	Minnesota	VA	Medical	Center;	CIA	2016	

The	lower	respiratory	tract	in	patients	with	COPD	often	contain	bacteria	even	during	
periods	of	stable	disease.	This	microbiota	may	be	a	key	factor	in	the	pathogenesis	of	COPD.	
Current	culture-independent	methods	to	describe	the	microbiota	rely	on	the	analysis	of	the	
bacterial	16S	rRNA	gene,	which	provides	a	sensitive	method	of	determining	which	bacterial	
species	are	present	in	complex	environmental	mixtures.	The	investigators	hypothesize	that	
COPD	patients	have	an	altered	lung	microbiota	that	reflects	the	oral	microbiota,	which	
contributes	to	disease	manifestation.	The	benefit	of	oral	decontamination	in	the	treatment	
of	COPD	remains	unknown.	Chlorhexidine	is	a	cationic	polybiguanide	used	as	a	topical	
broad-spectrum	antiseptic	and	is	shown	to	decrease	respiratory	infection	associated	with	
oral	intubation.	The	investigators	are	determining	if	twice-daily	chlorhexidine	oral	rinse	
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decreases	the	microbiota	biomass	in	the	COPD	lung	and	oral	cavity	as	measured	in	induced	
sputum	and	oral	wash	in	a	randomized,	double	blind,	placebo	controlled	pilot	trial.	
Participants	were	drawn	from	patient	populations	that	include	those	with	COPD,	those	who	
are	non-edentulous,	and	current	or	ex-smokers	who	have	symptoms	of	chronic	bronchitis	
and	a	history	of	at	least	one	COPD	exacerbation	requiring	treatment	in	the	past	year.	Using	
these	criteria,	the	investigators	are	targeting	those	most	at	risk	for	exacerbation.	They	are	
determining	if	chlorhexidine	oral	rinse	1)	decreases	lung	and	oral	microbiota	diversity	and	
taxonomic	composition,	2)	decreases	inflammatory	markers,	3)	changes	respiratory	health	
status,	and	4)	is	safe	and	well	tolerated.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS	
Baldomero	AK,	Siddiqui	M,	Lo	CY,	Petersen	A,	Pragman	AA,	Connett	JE,	Kunisaki	KM,	Wendt	
CH.	The	relationship	between	oral	health	and	COPD	exacerbations.	Int	J	Chron	Obstruct	
Pulmon	Dis.	2019;14:881-892.	
Pragman	AA,	Fieberg	AM,	Reilly	CS,	Wendt	C.	Chlorhexidine	oral	rinses	for	symptomatic	
COPD:	a	randomised,	blind,	placebo-controlled	preliminary	study.	BMJ	Open.	
2021;11(12):e050271.	
TARGETING	HISTONE	H3.3	RECEPTORS	AS	A	NOVEL	APPROACH	TO	PREVENT	COPD	
PROGRESSION		
Carlos	Barrero,	MD;	Temple	University;	YCSA	2015		

Dr.	Barrero	and	colleagues	have	shown	via	proteomics	that	aberrant	extracellular	histone	
H3.3	(H3.3)	is	increased	in	the	lungs	of	patients	with	COPD	and	plays	a	critical	role	in	the	
progression	of	the	disease.	Cigarette	smoke	exposure	causes	accumulation	of	the	
hyperacetylated	H3.3	isoform,	which	is	resistant	to	proteasomal	degradation	in	COPD	
patients.	The	investigators	overexpressed	H3.3	in	bronchoepithelial	cells	and	used	these	
cells	to	identify	inositol	1,4,5	trisphosphate	receptor	type	3	as	the	most	probable	H3.3	
receptor.	A	murine	model	for	COPD	has	been	developed	that	is	being	used	to	investigate	
the	role	of	H3.3	and	its	complex	in	the	pathogenesis	of	COPD.	

FAMRI	SUPPORTED	RESEARCH	

PRESENTATIONS	AND	ABSTRACTS	
Barrero	C.	The	hidden	effects	of	epigenetic	discoveries.	the	dark	side	of	histones.	Presented	
in	a	Webinar	at	Labroots.	Oct	28,	2015.	http://labroots.com/webinar/id/149.	
Barrero	CA,	Fecchio	C,	Rizzatello	G,	Olusajo	VO,	Rico	MC,	Perez-Leal	O,	Criner	GJ,	Merali	S.	
Histone	3.3	as	a	biomarker	for	COPD	exacerbation	[abstract].	Am	J	Respir	Crit	Care	Med	
2018;197:A779.	
Barrero	CA,	Rico	MC,	Kosmider	B,	Perez-Lea	OM,	Fecchio	C,	Olusajo	V,	Vij	N,	Thanavala	
Y,	Bahmed	K,	Barbe	MF,	Criner	GK.		Extracellular	histone	H3.3	damages	lung	tissue	and	
induce	a	systemic	inflammatory	response	[abstract].		Am	J	Respir	Crit	Care	Med	
2018;197:A7683.	
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Barrero	CA.		Extracellular	histone	3.3	induces	platelet	activation	and	predisposes	to	
cardiovascular	complications	during	COPD	exacerbations.		Presented	at	Temple	University	
Lung	Center.	Philadelphia,	PA,	May	2,	2016.	
Barrero	CA.		Histone	H3.3:	A	Novel	pharmaceutical	target	for	the	treatment	of	COPD.	
Presented	at	the	Translational	Research	Seminar	at	the	Pulmonary	Branch	of	the	NIH-
NHLBI	Clinical	Center.	Bethesda,	MD,	Feb	26,	2019.	
Barrero CA. Acetylated Histone H3.3: A novel pharmaceutical target for the treatment of chronic 
obstructive pulmonary disease (COPD). Presented at Life Sciences Future – BioPharm. 
Philadelphia, PA Sep 30- Oct 2, 2020. 

Barrero	CA.	Extracellular	H3.3	is	cytotoxic	to	structural	lung	cells.	Presented	at	the	Temple	
Lung	Center	Research	and	Clinical	Series.	Philadelphia,	PA,	Jul	2015.	
Barrero CA. Histone H3.3: A novel pharmaceutical target for the treatment of COPD. Presentede 
at Pharmaceutical Science Department, Temple University School of Pharmacy. Philadelphia, 
PA, May 30, 2017. 

Barrero	CA.	Identifying	novel	disease	modifying	drugs	for	the	treatment	of	chronic	
obstructive	pulmonary	diseases,	ATS	2018	BEAR	Cage	Finalist	presentation.	San	Diego,	CA,	
May	21,	2018.	
Barrero CA. The dark side of histones. Presented at the National Research Council Institute for 
Biomedical Technologies. Milan, Italy, Sep 8, 2016.  

Olusajo	V,	Wang	F,	Rico	M,	Criner	G,	Barrero	CA.	Cigarette	smoke	exposure	induces	
acetylated	histone	3.3	(AcH3.3)	accumulation.		Presented	at	the	American	Society	of	
Health-System	Pharmacists	(ASHP),	Midyear	Clinical	Meeting.	Anaheim,	CA,	Dec	2018.	
Vivas	G,	Florez	M,	Colussi	D,	Barrero	CA.	Effect	of	cigarette	smoke	on	cytokine	production	
in	human	macrophages.	Presented	at	Temple	University	School	of	Pharmacy	Research	
Recognition	Day.	Philadelphia,	PA,	Apr	2021.	

Wang	F,	Barrero	CA.	Integrative	bioinformatics	analysis	revealed	novel	drug	repurposing	
targets	for	COPD,	translating	genetics	into	medicine.	Presented	at	the	New	York	Academy	
of	Sciences.	New	York,	NY,	Apr	2019.	

NEUTROPHIL	REGULATION	OF	INSULIN/IGF-1-MEDIATED	CELLULAR	SENESCENCE	IN	
COPD		
Alyssa	Gregory,	PhD;	University	of	Pittsburgh;	YCSA	2015		

Dr.	Gregory	and	colleagues	have	demonstrated	that	the	abundantly-	expressed	neutrophil	
proteinase,	neutrophil	elastase	(NE),	degrades	insulin	receptor	substrate-1	(IRS-1)	an	
important	adapter	protein	in	the	insulin/IGF-1	signaling	pathway,	a	critical	regulator	of	
cellular	proliferation	and	senescence.	The	investigators	have	conducted	cigarette	smoke	
(CS)	exposure	studies	on	a	number	of	different	mouse	strains.	SVEV/129	wild	type	mice	
were	found	to	be	resistant	to	emphysema,	but	ablation	of	IRS-1/-2	resulted	in	emphysema	
six	months	after	CS	exposure.	This	finding	suggests	that	loss	of	an	intact	IGF-1	signaling	
pathway	increases	susceptibility	to	smoke.	Further,	treating	C57Bl/6	wild	type	mice	with	
daily	intraperitoneal	injections	of	recombinant	IGF-1	protects	against	the	development	of	
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emphysema.	These	complimentary	experiments	demonstrate	that	IGF-1	signaling	is	
protective	in	the	animal	model	of	emphysema.	

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS	

Chen	D,	Gregory	AD,	Li	X,	Wei	J,	Burton	CL,	Gibson	G,	Scott	SJ,	St	Croix	CM,	Zhang	Y,	Shapiro	
SD.	RIP3-dependent	necroptosis	contributes	to	the	pathogenesis	of	chronic	obstructive	
pulmonary	disease.	JCI	Insight.	2021;6(12).	

Dandachi	N,	Kelly	NJ,	Wood	JP,	Burton	CL,	Radder	JE,	Leme	AS,	Gregory	AD,	Shapiro	SD.	
Macrophage	elastase	induces	TRAIL-mediated	tumor	cell	death	through	its	
carboxyterminal	domain.		Am	J	Respir	Crit	Care	Med	196(3):353-363.	

Han	S,	Jerome	JA,	Gregory	AD,	Mallampalli	RK.		Cigarette	smoke	destabilizes	NLRP3	protein	
by	promoting	its	ubiquitination.		Respir	Res	2017;18(1):2.	

Henkel	M,	Partyka	J,	Gregory	AD,	Forno	E,	Cho	MH,	Eddens	T,	Tout	AR,	Salamacha	N,	Horne	
W,	Rao	KS,	Wu	Y,	Alcorn	JF,	Kostka	D,	Hirsch	R,	Celedon	JC,	Shapiro	SD,	Kolls	JK,	Campfield	
BT.	FSTL-1	Attenuation	Causes	Spontaneous	Smoke-Resistant	Pulmonary	Emphysema.	Am	
J	Respir	Crit	Care	Med.	2020;201(8):934-945.	

Kelly	NJ,	Radder	JE,	Baust	JJ,	Burton	CL,	Lai	YC,	Potoka	KC,	Agostini	BA,	Wood	JP,	Bachman	
TN,	Vanderpool	RR,	Dandachi	N,	Leme	AS,	Gregory	AD,	Morris	A,	Mora	AL,	Gladwin	MT,	
Shapiro	SD.	Mouse	genome-wide	association	study	of	preclinical	group	II	pulmonary	
hypertension	identifies	epidermal	growth	factor	receptor.		Am	J	Respir	Cell	Mol	Biol	
2017;56(4):488-496.	

Radder	JE,	Gregory	AD,	Leme	AS,	Cho	MH,	Chu	Y,	Kelly	NJ,	Bakke	P,	Gulsvik	A,	Litonjua	AA,	
Sparrow	D,	Beaty	TH,	Crapo	JD,	Silverman	EK,	Zhang	Y,	Berndt	A,	Shapiro	SD.	Variable	
susceptibility	to	cigarette	smoke-induced	emphysema	in	34	inbred	strains	of	mice	
implicates	Abi3bp	in	emphysema	susceptibility.	Am	J	Respir	Cell	Mol	Biol	[2017;57(3):367-
375.	

Radder	JE,	Zhang	Y,	Gregory	AD,	Yu	S,	Kelly	NJ,	Leader	JK,	Kaminski	N,	Sciurba	FC,	Shapiro	
SD.		Extreme	trait	whole	genome	sequencing	identifies	PTPRO	as	a	novel	candidate	gene	in	
emphysema	with	severe	airflow	obstruction.	Am	J	Respir	Crit	Care	Med	2017;196(2):159-
171.	
Sun	F,	Guo	ZS,	Gregory	AD,	Shapiro	SD,	Xiao	G,	Qu	Z.	Dual	but	not	single	PD-1	or	TIM-3	
blockade	enhances	oncolytic	virotherapy	in	refractory	lung	cancer.	J	Immunother	Cancer.	
2020;8(1).	

PRESENTATIONS	AND	ABSTRACTS	

Gregory	AD,	Agostini	BA,	Burton	CL,	Shapiro	SD.	Age-related	alterations	to	the	myeloid	
cellular	compartment	during	lung	tumorigenesis.	Presented	at	the	10th	Annual	Aging	
Institute	Research	Day.	Pittsburgh,	PA,	Apr	2016.	
Gregory	AD,	Agostini	BA,	Chu	Y,	Zhang	Y,	Shapiro	SD.		Effects	of	insulin-like	growth	factor	
signaling	pathways	on	the	development	of	emphysema	{abstract].		Am	J	Respir	Crit	Care	
Med	2017;195:A7371.	
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Gregory	AD.	Age-related	alterations	to	the	myeloid	cellular	compartment	during	lung	
tumorigenesis.	Presented	at	the	University	of	Pittsburgh	School	of	Medicine	Division	of	
Pulmonary,	Allergy,	and	Critical	Care	Medicine	Fellows	Research	Retreat.	Seven	Springs,	
PA,	Feb	2016.	

Radder	JE,	Gregory	AD,	Chu	Y,	Zhang	Y,	Shapiro	SD.		IL-1	signaling	imbalance	affects	lung	
development	and	predisposes	to	cigarette	smoke-induced	emphysema	in	mice.	[abstract]		
Am	J	Respir	Crit	Care	Med	2017;195:A7367.	

MOLECULAR	MECHANISMS	OF	VIRAL	DISEASE	ENHANCEMENT	BY	TOBACCO	SMOKE	
EXPOSURE		
Maria	Antonieta	Guerrero-Plata,	PhD;	Louisiana	State	University;	CIA	2015		

Exposure	to	SHS	is	a	major	cause	of	mortality	and	morbidity	among	children.	It	is	
associated	with	an	increase	in	frequency	and	severity	of	lower	respiratory	tract	infections	
(LRTI),	bronchiolitis,	asthma,	pneumonia,	sepsis,	and	COPD.	Maternal	smoking	during	
pregnancy	and	exposure	of	infants	to	cigarette	smoke	is	associated	with	adverse	health	
effects	in	childhood,	including	higher	susceptibility	to	respiratory	viral	infection,	
suggesting	that	the	in	utero	and	postnatal	periods	are	crucial	determinants	for	future	
susceptibility	to	infection.	The	aim	of	this	study	is	to	dissect	the	mechanisms	responsible	
for	increased	severity	to	respiratory	infection,	which	is	clinically	important	for	the	design	
of	treatment	strategies.	The	innate	immune	system	is	the	first	line	of	host	defense	against	
pathogens	and	plays	a	critical	role	in	the	recognition	and	response	to	respiratory	viral	
infections	via	pattern	recognition	receptors	(PRR).	These	receptors	trigger	inflammatory	
and	antiviral	responses	in	the	lung	of	infected	hosts.	Previous	data	have	shown	that	
cigarette	smoke	alters	the	production	of	type	I	IFN	as	well	as	the	expression	and	activation	
of	TLR7	in	response	to	respiratory	syncytial	virus	(RSV)	in	human	plasmacytoid	dendritic	
cells.	RSV	is	the	most	important	cause	of	LRTI	among	young	infants	and	there	is	a	direct	
correlation	of	exacerbation	when	children	are	previously	exposed	to	SHS.	The	hypothesis	is	
that	prenatal	exposure	to	tobacco	smoke	affects	the	ability	of	the	innate	immune	system	to	
fight	respiratory	viral	infections	by	interfering	with	the	innate	immune	system	in	the	lung.	
The	hypothesis	will	be	tested	in	an	established	mouse	model	of	in	utero	SHS	exposure.	The	
investigators	will	determine	the	effect	of	SHS	on	the	expression	of	PRR	in	response	to	viral	
infection.	They	will	also	identify	the	altered	molecules	in	the	cytokine	signaling	pathways,	
the	effect	on	the	proinflammatory	response	to	viral	infection,	and	the	effect	of	combined	in	
utero	and	postnatal	tobacco	smoke	exposure	on	the	expression	on	antiviral	immune	
response.	This	should	help	to	elucidate	critical	aspects	of	the	complex	interplay	between	
smoke	exposure	and	increased	respiratory	viral	disease	and	lead	toward	human	
translational	research	to	develop	new	treatment	strategies	for	SHS-related	diseases.		
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Kousoulas	KG,	Guerrero-Plata	A.	Impact	and	regulation	of	lambda	interferon	response	in	
human	metapneumovirus	infection.	J	Virol.	2015;89(1):730-742.	
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miRNA	profile	in	human	dendritic	cells	infected	with	respiratory	syncytial	virus	and	human	
metapneumovirus.	BMC	Res	Notes.	2018;11(1):432.	
Cheemarla	NR,	Banos-Lara	MDR,	Naidu	S,	Guerrero-Plata	A.	Neutrophils	regulate	the	lung	
inflammatory	response	via	gammadelta	T	cell	infiltration	in	an	experimental	mouse	model	
of	human	metapneumovirus	infection.	J	Leukoc	Biol.	2017;101(6):1383-1392.	
Cheemarla	NR,	Guerrero-Plata	A.	How	does	the	human	metapneumovirus	regulate	
neutrophil	infiltration	into	the	airways?	Future	Virol.	2018;13(4):233-235.	

Cheemarla	NR,	Guerrero-Plata	A.	Human	Metapneumovirus	Attachment	Protein	
Contributes	to	Neutrophil	Recruitment	into	the	Airways	of	Infected	Mice.	Viruses.	
2017;9(10).	
Cheemarla	NR,	Uche	IK,	McBride	K,	Naidu	S,	Guerrero-Plata	A.	In	utero	tobacco	smoke	
exposure	alters	lung	inflammation,	viral	clearance,	and	CD8(+)	T-cell	responses	in	neonatal	
mice	infected	with	respiratory	syncytial	virus.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2019;317(2):L212-L221.	
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Guerrero-Plata	A,	Cheemarla	N.	In	utero	tobacco	smoke	exposure	suppresses	the	PRR	
expression	in	response	to	virus	infection.	Presented	at	the	Keystone	Symposium.	Banff,	
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METABOLIC	REPROGRAMMING	IN	PATIENTS	WITH	COPD		

Xiangming	Ji,	PhD;	Georgia	State	University;	YCSA	2015		

Dr.	Ji	and	colleagues	are	testing	the	hypothesis	that	cigarette	smoking	induces	metabolic	
reprogramming	in	the	airway	epithelium	and	promotes	the	development	of	COPD.	They	
identified	key	metabolic	alterations	associated	with	COPD	disease	progression.	They	
performed	shotgun	proteomic	analysis	to	identify	the	overexpression	of	metabolic	
enzymes	regulating	glucose	consumption,	lactate	production,	glutamine	reductive	
carboxylation,	and	pentose	phosphate	pathway	from	brushings	of	the	airways	of	patients	
with	different	severity	of	disease.	The	observations	were	verified	using	metabolic	flux	
analysis	in	an	in vitro model	of	long-term	exposure	of	bronchial	airway	epithelial	cells	to	
cigarette	smoke	condensate	(CSC).	Further,	the	team	characterized	the	metabolomics	
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profile	of	these	cells	upon	CSC	exposure	with	gene	expression	analysis	(Nanostring)	and	
liquid	chromatography-mass	spectroscopy	to	uncover	as	series	of	metabolic	
dysregulations.	The	preliminary	data	suggest	that	metabolic	reprogramming	happens	early	
in	the	pathogenesis	of	the	disease.	What	remains	unknown	is	how	these	alterations	
regulate	the	development	of	COPD	as	a	phenotype.	Currently	the	investigators	are	studying	
the	molecular	pathogenesis	of	COPD	by	focusing	on	the	early	detection	and	prevention	by	
targeting	specific	metabolic	pathways.		
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Conference:	Metabolism	and	Cancer.	Bellevue,	WA,	Jun	7-10,	2015.	
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PP.	xCT-mediated	metabolic	reprogramming	in	non-small	cell	lung	cancer.	Presented	at	the	
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Presented	at	the	VICC	Cancer	Metabolism	Retreat.	Nashville,	TN,	May	4,	2017.	
Massion	PP,	Senosain	M,	Hassanein	M,	Ji	X,	Qian	J,	Hoeksema	M.	Regulation	of	neutral	
amino	acid	transporters	gene	expression	profile	in	non-small	cell	lung	cancer	[abstract].	
AAACR	106th	Annual	Meeting.	Philadelphia,	PA,	Apr	18-22,	2015.	
NITRIC	OXIDE	COUPLING	AND	BH4	AVAILABILITY	ROLES	IN	MUSCLE	DYSFUNCTION	
WITH	COPD		
Gwenael	Layec,	PhD;	Anthony	Donato,	PhD;	University	of	Utah;	YCSA	2015		

COPD	is	characterized	by	the	progressive	development	of	inflammation-induced	airflow	
limitation,	parenchymal	destruction,	and	other	systemic	manifestations.	It	is	of	particular	
interest	that	skeletal	muscle	dysfunction	is	a	frequent	and	clinically	relevant	systemic	
consequence	of	COPD	that	predicts	morbidity	and	mortality,	independent	of	the	severity	of	
lung	function	impairment.	Oxidative	stress	has	been	suggested	to	play	a	major	role	in	the	
development	of	limb	dysfunction	with	COPD.	In	other	diseased	states	that	are	
characterized	by	chronic	oxidative	stress	(e.g.,	aging	and	cardiovascular	disease),	
dysfunctional	O2	transport	and	muscle	metabolism	in	the	periphery	have	been	linked	to	a	
lower	nitric	oxide	(NO)	bioavailability	and	nitric	oxide	synthase	(NOS)	uncoupling	induced	
by	a	deficit	in	tetrahydrobiopterin	(BH4).	Evidence	of	BH4	deficit-induced	NOS	uncoupling	
on	the	development	of	peripheral	dysfunction	with	COPD	is	still	lacking;	therefore,	the	goal	
of	this	project	is	to	address	this	gap	by	elucidating	the	role	of	BH4	bioavailability	and	NOS	
coupling	on	peripheral	O2	transport	and	use	in	patients	suffering	from	COPD,	with	the	
prospective	that	BH4	supplementation	may	be	able	to	restore	peripheral	function	and	
improve	quality	of	life.	Accordingly,	the	investigators	are	exploring	whether	the	severity	of	
peripheral	dysfunction	during	exercise	in	patients	with	COPD	is	related	to	the	level	of	
oxidative	stress,	as	well	as	BH4	and	NO	bioavailability.	They	will	examine	the	effects	of	
acute	and	chronic	alterations	in	NO	bioavailability	on	the	level	of	oxidative	stress,	with	the	
ultimate	goal	of	restoring	vascular	function,	overall	functional	capacity,	and	improvement	
of	quality	of	life	in	patients	with	COPD.	The	team	is	using	a	comprehensive	approach	
combining	in	vivo	measurements	of	O2	transport	and	consumption	in	exercising	muscle,	
and	in	vitro	methods	utilizing	molecular	techniques	to	assess	the	level	of	oxidative	stress.	
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NOVEL	PROTECTIVE	ACTIVITIES	FOR	ADAM8	IN	COPD	CAUSED	BY	SECOND-HAND	
TOBACCO	SMOKE	(SHS)		

Francesca	Polverino,	MD;	University	of	Arizona	Health	Sciences	Center;	YCSA	2015		
Dr.	Polverino	has	shown	that	levels	of	a	proteinase	with	a	disintegrin	and	a	
metalloproteinase	(MP)	domain-8,	(ADAM8),	are	reduced	in	the	lungs	of	SHS-exposed	mice	
and	humans.	SHS-exposed	Adam8-/-	mice	have	increased	airway	remodeling,	higher	lung	
macrophage	counts,	and	more	emphysema	than	SHS-exposed	wild	type	mice.	This	study	is	
designed	to	provide	new	knowledge	about	the	biology	and	activities	of	ADAM8	for	a	
foundation	for	future	studies	directed	at	developing	and	testing	the	efficacy	of	therapies	
aimed	at	boosting	ADAM8	levels	in	the	lung.	This	strategy	may	lead	to	an	increase	the	anti-
inflammatory	reserve	of	the	lung,	which	may	limit	progression	of	disease	and	reduce	COPD	
morbidity	and	burden	of	symptoms	due	to	SHS	exposure.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Cabrera	Lopez	C,	Casanova	Macario	C,	Marin	Trigo	JM,	de-Torres	JP,	Torres	RS,	Gonzalez	JM,	
Polverino	F,	Divo	M,	Pinto	Plata	V,	Zulueta	J,	Callejas	FJ,	Celli	B.	Prognostic	Validation	Using	
GesEPOC	2017	Severity	Criteria.	Arch	Bronconeumol.	2019;55(8):409-413. 
Cabrera	Lopez	C,	Casanova	Macario	C,	Marin	Trigo	JM,	de-Torres	JP,	Sicilia	Torres	R,	
Gonzalez	JM,	Polverino	F,	Divo	M,	Pinto	Plata	V,	Zulueta	JJ,	Celli	B.	Comparison	of	the	2017	
and	2015	Global	Initiative	for	Chronic	Obstructive	Lung	Disease	Reports.	Impact	on	
Grouping	and	Outcomes.	Am	J	Respir	Crit	Care	Med.	2018;197(4):463-469.	

De	Benedetto	F,	Pastorelli	R,	Ferrario	M,	de	Blasio	F,	Marinari	S,	Brunelli	L,	Wouters	EFM,	
Polverino	F,	Celli	BR,	Interdisciplinary	Association	for	Research	in	Lung	Disease	Study	G.	
Supplementation	with	Qter((R))	and	Creatine	improves	functional	performance	in	COPD	
patients	on	long	term	oxygen	therapy.	Respir	Med.	2018;142:86-93.	

Divo	MJ,	Celli	BR,	Poblador-Plou	B,	Calderon-Larranaga	A,	de-Torres	JP,	Gimeno-Feliu	LA,	
Berto	J,	Zulueta	JJ,	Casanova	C,	Pinto-Plata	VM,	Cabrera-Lopez	C,	Polverino	F,	Carmona	
Pirez	J,	Prados-Torres	A,	Marin	JM,	EpiChron	BCG.	Chronic	Obstructive	Pulmonary	Disease	
(COPD)	as	a	disease	of	early	aging:	Evidence	from	the	EpiChron	Cohort.	PLoS	One.	
2018;13(2):e0193143.	
Laucho-Contreras	ME,	Polverino	F,	Rojas-Quintero	J,	Wang	X,	Owen	CA.	Club	cell	protein	16	
(Cc16)	deficiency	increases	inflamm-aging	in	the	lungs	of	mice.	Physiol	Rep.	
2018;6(15):e13797.	

Pabon	MA,	Patino	E,	Bhatia	D,	Rojas-Quintero	J,	Ma	KC,	Finkelsztein	EJ,	Osorio	JC,	Malick	F,	
Polverino	F,	Owen	CA,	Ryter	SW,	Choi	AM,	Cloonan	SM,	Choi	ME.	Beclin-1	regulates	
cigarette	smoke-induced	kidney	injury	in	a	murine	model	of	chronic	obstructive	pulmonary	
disease.	JCI	Insight.	2018;3(18).	
Petersen	H,	Sood	A,	Polverino	F,	Owen	CA,	Pinto-Plata	V,	Celli	BR,	Tesfaigzi	Y.	The	Course	of	
Lung	Function	in	Middle-aged	Heavy	Smokers:	Incidence	and	Time	to	Early	Onset	of	
Chronic	Obstructive	Pulmonary	Disease.	Am	J	Respir	Crit	Care	Med.	2018;198(11):1449-
1451.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

263	

Polverino	F,	Celli	BR,	Owen	CA.	Chronic	Obstructive	Pulmonary	Disease:	Breathing	New	
Life	into	Old	Cardiovascular	Drugs?	Ann	Am	Thorac	Soc.	2017;14(11):1718.	

Polverino	F,	Celli	BR,	Owen	CA.	COPD	as	an	endothelial	disorder:	endothelial	injury	linking	
lesions	in	the	lungs	and	other	organs?	(2017	Grover	Conference	Series).	Pulm	Circ.	
2018;8(1):2045894018758528.	

Polverino	F,	Celli	BR,	Owen	CA.	Reply	to	Voelkel:	Cigarette	Smoke	Is	an	Endothelial	Cell	
Toxin.	Am	J	Respir	Crit	Care	Med.	2018;197(2):274-275.	

Polverino	F,	de	Torres	JP,	Santoriello	C,	Capuozzo	A,	Mauro	I,	Rojas-Quintero	J,	D'Agostino	
B,	Pistolesi	M,	Celli	B,	Polverino	M,	Owen	CA.	Gas	exchange	and	breathing	pattern	in	women	
with	postmenopausal	bone	fragility.	Respir	Med.	2018;137:141-146.	

Polverino	F,	Lu	B,	Quintero	JR,	Vargas	SO,	Patel	AS,	Owen	CA,	Gerard	NP,	Gerard	C,	
Cernadas	M.	CFTR	regulates	B	cell	activation	and	lymphoid	follicle	development.	Respir	Res.	
2019;20(1):133.	

Polverino	F,	Rojas-Quintero	J,	Wang	X,	Petersen	H,	Zhang	L,	Gai	X,	Higham	A,	Zhang	D,	
Gupta	K,	Rout	A,	Yambayev	I,	Pinto-Plata	V,	Sholl	LM,	Cunoosamy	D,	Celli	BR,	Goldring	J,	
Singh	D,	Tesfaigzi	Y,	Wedzicha	J,	Olsson	H,	Owen	CA.	A	Disintegrin	and	Metalloproteinase	
Domain-8:	A	Novel	Protective	Proteinase	in	Chronic	Obstructive	Pulmonary	Disease.	Am	J	
Respir	Crit	Care	Med.	2018;198(10):1254-1267.	

Sullivan	JL,	Bagevalu	B,	Glass	C,	Sholl	L,	Kraft	M,	Martinez	FD,	Bastarrika	G,	de-Torres	JP,	
San	Jose	Estepar	R,	Guerra	S,	Polverino	F.	B	Cell-Adaptive	Immune	Profile	in	Emphysema-
Predominant	Chronic	Obstructive	Pulmonary	Disease.	Am	J	Respir	Crit	Care	Med.	
2019;200(11):1434-1439.	
Tartaglione	G,	Spaziano	G,	Sgambato	M,	Russo	TP,	Liparulo	A,	Esposito	R,	Mirra	S,	Filosa	R,	
Roviezzo	F,	Polverino	F,	D'Agostino	B.	Nociceptin/Orphanin	Fq	in	inflammation	and	
remodeling	of	the	small	airways	in	experimental	model	of	airway	hyperresponsiveness.	
Physiol	Rep.	2018;6(20):e13906.	

Wang	X,	Polverino	F,	Rojas-Quintero	J,	Zhang	D,	Sanchez	J,	Yambayev	I,	Lindqvist	E,	Virtala	
R,	Djukanovic	R,	Davies	DE,	Wilson	S,	O'Donnell	R,	Cunoosamy	D,	Hazon	P,	Higham	A,	Singh	
D,	Olsson	H,	Owen	CA.	A	Disintegrin	and	A	Metalloproteinase-9	(ADAM9):	A	Novel	
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PROTECTIVE	EFFECT	OF	BMP4	IN	AIRWAY	AND	LUNG	VASCULAR	REMODELING	OF	
SHS-INDUCED	COPD		

Yunchao	Su,	MD,	PhD;	Augusta	University;	CIA	2015		

A	key	feature	of	pathological	alteration	in	COPD	is	airway	and	pulmonary	vascular	
remodeling.	In	remodeling,	inflammatory	mediators	and	growth	factors	are	released	in	
great	abundance	from	activated	inflammatory	cells	or	structural	cells	such	as	epithelial,	
endothelial,	and	smooth	muscle	cells.	These	inflammatory	mediators	activate	calpain	in	
bronchial	and	pulmonary	artery	smooth	muscle	cells	(BSMCs	and	PASMCs),	leading	to	
intracrine	transforming	growth	factor	beta	one	(TGF	B1)	activation,	cell	proliferation,	and	
collagen	synthesis	in	airway	and	pulmonary	vascular	remodeling.	Bone	morphogenetic	
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protein	4	(BMP4),	a	protein	in	the	TGF	beta	superfamily,	regulates	growth,	differentiation,	
and	apoptosis	in	BSMCs	and	PASMC.	In	preliminary	experiments,	the	investigators	found	
that	BMP4	inhibits	platelet-derived	growth	factor	(PDGF)-	and	interleukin-6	(IL-6)-induced	
calpain	activation,	collagen	synthesis,	and	cell	proliferation.	BMP4	levels	are	much	lower	in	
lungs	of	tobacco	smoke	(TS)-exposed	mice	and	COPD	patients.	The	hypothesis	is	that	BMP4	
exerts	a	protective	effect	in	airway	and	lung	vascular	remodeling	of	COPD.	The	
investigators	are	determining	whether	BMP4	antagonizes	PDGF-	and	IL-6-induced	collagen	
synthesis	and	hyperproliferation	of	BSMCs	and	PASMCs	via	the	BMP	receptor-	PKA	
pathway;	They	are	also	determining	whether	the	suppressive	effect	of	BMP4	on	PDGF-	and	
IL-6-induced	collagen	synthesis	and	hyperproliferation	is	caused	by	a	PKA-mediated	
inhibition	of	the	calpain-intracrine	TGF	beta	signaling	pathway	in	BSMCs	and	PASMCs,	and	
they	are	investigating	whether	BMP4	reduces	airway	and	lung	vascular	remodeling	in	an	
animal	model	of	SHS-induced	COPD.	An	understanding	of	the	mechanistic	insight	of	the	
protective	effect	of	BMP4	should	provide	a	strong	rationale	for	manipulating	BMP	and	
calpain	activities	in	the	treatment	of	COPD.	
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COMPONENTS	OF	SECONDHAND	SMOKE	IN	COPD		
Alison	Bauer,	PhD;	University	of	Colorado,	Denver;	CIA	2014		

Polycyclic	aromatic	hydrocarbons	(PAHs)	are	major	toxicants	in	secondhand	and	thirdhand	
smoke	exposure.	Little	is	known	about	the	non-genotoxic	low	molecular	weight	(LMW)	
PAHs	(e.g.,	fluoranthene)	despite	their	high	concentrations	in	SHS	and	thirdhand	smoke,	
and	their	potential	role	in	inflammatory	lung	diseases,	such	as	COPD.	Preliminary	data	
demonstrated	that	LMW	PAHs	and	cigarette	smoke	condensate	activated	p38	mitogen	
activated	protein	kinase	(p38	MAPK)	followed	by	the	induction	of	inflammatory	markers	
associated	with	COPD	development,	and	dysregulation	of	gap	junctional	intercellular	
communication	(GJIC,	a	crucial	mechanism	in	maintaining	tissue	homeostasis)	in	mouse	
and	human	lung	epithelial	cells,	properties	indicative	of	early	COPD	events.	Further,	p38	
MAPK	is	activated	in	several	cell	types	in	COPD	patients	and	is	a	current	target	for	therapy,	
although	liver	toxicity	and	compensatory	mechanisms	may	limit	utility.	PAHs	are	key	
constituents	of	air	pollution	and	are	a	contributor	to	lung	diseases	such	as	COPD.	These	
studies	provided	an	improved	understanding	of	how	the	nongenotoxic	LMW	PAHs	
contribute	to	the	early	stages	of	COPD,	identified	potential	new	therapeutic	targets	(e.g.,	
GJIC),	and	provided	additional	data	to	improve	risk	assessment	for	PAHs.		
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CIGARETTE	SMOKE	IMPAIRS	ALPHA-1-ANTITRYPSIN	FUNCTION		

Hong	Wei	Chu,	MD;	National	Jewish	Health;	CIA	2014		
Studies	were	performed	to	determine	the	effects	of	alpha	1-antitrypsin	in	virus-	and	
bacteria-	mediated	infection	and	inflammation	in	the	absence	or	presence	of	cigarette	
smoke	(CS)	exposure.	Alpha	1-antitrypsin	treatment	prevents	the	increase	of	rhinovirus	
load	in	CS-exposed	normal	and	COPD	airway	epithelial	cells,	which	is	associated	with	
reduced	viral	receptor	ICAM-1	expression.	The	data	suggest	that	alpha	1-antitrypsin	has	a	
therapeutic	effect	of	during	human	rhinovirus	infection.	Alpha	1-antitrypsin	treatment	in	
normal	and	COPD	airway	epithelial	cells	significantly	reduced	pro-inflammatory	cytokine	
IL-8	production	induced	by	CS	exposure	and	human	rhinovirus	infection.	COPD	cells	are	
less	responsive	to	the	anti-inflammatory	effect	of	alpha	1-antitrypsin	than	normal	cells.	
Mechanistically,	alpha	1-antitrypsin	exerted	the	anti-inflammatory	function	in	part	by	
reducing	caspase-1	activity	in	normal	cells,	but	not	in	COPD	cells.	In	mice,	alpha	1-
antitrypsin	significantly	reduced	rhinovirus-induced	lung	neutrophilic	inflammation.	The	
weaker	anti-inflammatory	effect	of	alpha	1-antitrypsin	in	COPD	cells	suggests	the	need	of	a	
combinational	therapy	of	alpha	1-antitrypsin	with	other	anti-inflammatory	drugs,	such	as	
corticosteroids,	to	more	effectively	reduce	lung	inflammation	during	acute	exacerbations	of	
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COPD.	The	investigators	also	found	that	alpha	1-antitrypsin	significantly	reduced	lung	
inflammation	and	bacterial	load	in	mice	with	cystic	fibrosis-like	lung	disease.	These	results	
suggest	a	therapeutic	role	for	alpha	1-antitrypsin	in	lung	infections	with	pathogens	such	as	
Pseudomonas	aeruginosa	that	are	often	seen	in	patients	with	cystic	fibrosis	and	COPD.		
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ROLE	OF	OCTN1	IN	TOBACCO-RELATED	COPD	

Carsten	Ehrhardt,	PhD;	Trinity	College	Dublin;	CIA	2014	

The	investigators	performed	molecular	biological	studies	that	confirmed	expression	of	
organic	cation	transporter	novel	1	(OCTN1)	in	mouse	lungs	and	human	respiratory	
epithelial	cells.	They	also	studied	uptake	and	transport	using	the	OCTN1	substrate	
ergothioneine	(ESH)	to	determine	functional	activity	of	OCTN1	in	human	respiratory	
epithelial	cells.	Measurements	of	cytotoxicity	cellular	reactive	oxidative	stress	(ROS)	
showed	that	cellular	uptake	of	ESH	by	OCTN1	protects	human	respiratory	epithelial	cells	
from	cigarette	smoke	extract-related	insults.	SHS	exposure	studies	provided	evidence	that	
Octn1	knock	out	mice	develop	more	signs	of	emphysema	and	airway	inflammation	than	
control	animals.	In	vitro	studies	using	human	respiratory	epithelial	cells	showed	that	
exposure	to	ESH	at	physiological	levels	resulted	in	upregulation	of	a	number	of	antioxidant	
enzymes.	Exposure	of	these	cells	to	electrophilic	toxicants	formed	ESH	conjugates,	a	sign	of	
a	cellular	detoxification	mechanism.	Genetic	analysis	of	COPD	patient	samples	from	the	
University	Medical	Center	Groningen	biobank	showed	that	the	gene	encoding	OCTN1	is	an	
expression	quantitative	trait	locus	and	that	there	are	several	polymorphisms	in	this	gene	
that	are	associated	with	development	of	COPD.	A	correlation	was	established	between	
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OCTN1	mRNA	and	lung	function	using	bronchial	brushings	from	an	Irish	COPD	patient	
cohort.	
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[abstract].	FASEB	J	2015;29:970.7.	
Ehrhardt	C,	Park	SH,	Salomon	JJ,	Micallef	S.	Tobacco	smoke-induced	oxidative	
stressresponse	is	attenuated	by	OCTN1-mediated	ergothioneine	uptake	in	vitro.	
Presentedat	the	19th	North	American	ISSX/29th	JSSX	Meeting.	San	Francisco,	CA,	Oct	19-
23,	2014.	

Ehrhardt	C,	Selo	MA,	Clerkin	CG,	Talbot	BN,	Walsh	JJ,	Nakamichi	N,	Kato	Y,	Lewis	JB,	
Reynolds	PR,	Nickel	S.	Protective	role	of	ergothioneine	from	tobacco	smoke	induced	
oxidative	stress	in	vitro	and	in	vivo.	FASEB	J	2016;30:982.1.	

Ehrhardt	C.	Arzneistoffabsorption	in	der	Lunge-mehr	als	nur	Diffusion.	Presented	at	
theInstitut	für	Pharmazie,	MartinLuther-Universität	Halle-Wittenberg.	Halle	(Saale),	
Germany,	Apr	24,	2015.	

Ehrhardt	C.	Determination	of	expression	and	activity	of	breast	cancer	resistance	protein	
(BCRP/ABCG2)	in	human	lung	alveolar	epithelial	barrier	in	vitro.	Presented	at	the	21st	
Congress	of	the	International	Society	for	Aerosols	in	Medicine.	Santa	Fe,	NM,	Jun	5,	2017.	
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Ehrhardt	C.	Drug	transporters	in	the	lung	-	expression	and	interactions	with	inhaled	
medicines.	Presented	at	the	Faculty	of	Pharmacy,	Institute	of	Medical,	Pharmaceutical	and	
Health	Sciences,	Kanazawa	University.	Kanazawa,	Japan,	Apr	15,	2015.	
Ehrhardt	C.	Drug	transporters	in	the	lung	and	it	their	relevance	for	pulmonary	drug	
disposition.	Presented	at	Universitetet	i	Tromsø,	Institutt	for	farmasi.	Tromsø,	Norway,	Mar	
19,	2015.	
Ehrhardt	C.	Drug	transporters	in	the	lung.	Presented	at	PhD	Course	on	Biological	
Membranes,	Drug	Targets,	and	Absorption	Barriers.	Copenhagen,	Denmark,	Nov	21,2014.	

Ehrhardt	C.	Ergothioneine,	OCTN1	and	COPD.	Presented	at	the	Western	Epithelial	Biology	
Society	Meeting.	Avila	Beach,	CA,	Mar	4,	2017.	

Ehrhardt	C.	Importance	of	aerosol	drug	distribution	i:	drug	uptake:	what	are	the	cellular	
targets	and	their	locations	in	the	respiratory	tract?	Presented	at	the	20th	Congress	of	the	
International	Society	for	Aerosols	in	Medicine.	München,	Germany,	May	30,	2015.	

Ehrhardt	C.	In	vitro	,	ex	vivo	and	in	vivo	models	of	pulmonary	drug	disposition.	Presentedat	
the	SF	Nano	Workshop	on	Tools	and	Models	for	Translation	of	Advanced	DrugDelivery	
Systems.	Porto,	Portugal,	Oct	3,	2014.	

Ehrhardt	C.	Inhalation	biopharmaceutics	-	do	transporters	matter	in	the	lung?	Presented	at	
the	29th	Annual	Meeting	of	the	AAPS.	Orlando,	FL,	Oct	29,	2015.	

Ehrhardt	C.	OCTN1-mediated	ergothioneine	uptake	protects	lung	epithelial	cells	from	
tobacco	smoke-induced	damage.	Presented	at	the	Experimental	Biology	Meeting.	Boston,	
MA,	Mar	31,	2015.	

Ehrhardt	C.	OCTN1-mediated	uptake	of	ergothioneine	protects	from	tobacco	smoke-
induced	oxidative	damage.	Presented	at	the	30th	Annual	Meeting	of	the	Japanese	Society	for	
the	Study	of	Xenobiotics.	Tokyo,	Japan,	Nov	13,	2015.	
Ehrhardt	C.	Recent	advances	in	drug	transporter	research	in	the	lungs.	Department	of	
Pharmaceutics	and	Therapeutics,	Graduate	School	of	Biomedical	&	Health	Sciences,	
Hiroshima	University.	Hiroshima,	Japan,	Nov	9,	2015.	
Ehrhardt	C.	Spielen	Arzneistofftransporter	im	Lungenepithel	eine	
biopharmazeutischeRolle?	Presented	at	the	Institut	für	Pharmazeutische	Technologie.	
Technische	Universitat,	Braunschweig,	Germany,	Jun	18,	2014.	
Ehrhardt	C.	The	impact	of	membrane	transporters	on	drug	absorption	from	the	lungs.	
Presented	at	AstraZeneca.	Mölndal,	Sweden,	Mar	25,	2015.	
Ehrhardt	C.	The	many	unknowns	of	pulmonary	drug	disposition.	Presented	at	the	
Institutfür	Pharmazie,	Freie	Universit.t.	Berlin,	Germany,	Jul	18,	2014.	

Ehrhardt	C.	The	physiology	and	pharmacology	of	drug	transporters	in	the	lung.	Presentedat	
the	Institut	für	Physiologische	Chemie,	TU.	Dresden,	Medizinische	Fakut.t	CarlGustav	Carus,	
Germany,	Sep	24,	2014.	
Ehrhardt	C.	The	role	of	drug	transporters	in	inhalation	biopharmaceutics.	Presented	at	the	
18th	International	Pharmaceutical	Technology	Symposium-IPTS.Antalya,	Turkey,	Sep	19,	
2016.	
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Ehrhardt	C.	The	role	of	drug	transporters	in	inhalation	biopharmaceutics.	Presented	at	the	
University	of	Toyama	Graduate	School	of	Medicine	and	Pharmaceutical	Sciences.	Toyama,	
Japan,	Apr	13,	2015.	
Ehrhardt	C.	Transport	and	efflux	systems	at	the	air-blood-barrier.	Presented	at	the	11th	
International	Conference	and	Workshop	on	Biological	Barriers.	Saarbrücken,	Germany,	Mar	
8,	2016.	
Ehrhardt	C.	Transporter-Effekte	bei	der	Arzneistoffabsorption	in	der	Lunge.	Presentedat	
Abteilung	Pharmazeutische	Technologie,	Ruprecht-Karls-Universitat.	Heidelberg,	Germany,	
Jul	22,	2014.	
Ehrhardt	C.	Wo	geht‘s	lang?	Wege	der	Arzneistoffabsorption	in	der	Lunge.	Presented	atthe	
Institut	für	Pharmazeutische	Technologie	und	Biopharmazie,	Philipps-Universitat	Marburg,	
Germany,	Sep	02,	2014.	

Micallef	S,	Park	SH,	Grousson	C,	Weiss	AV,	Salomon	JJ,	Ehrhardt	C.	Ergothioneine	uptake	
into	respiratory	epithelial	cells	attenuates	tobacco	smoke-induced	oxidative	stress	
response	in	vitro.	Presented	at	the	2nd	COST	BM1201	Conference	on	the	Early	Origins	of	
Chronic	Lung	Disease.	Groningen,	The	Netherlands,	Jun	26-27,	2014.	

Micallef	S,	Park	SH,	Salomon	JJ,	Ehrhardt	C.	Tobacco	smoke-induced	oxidative	stress	
response	in	respiratory	epithelial	cells	is	attenuated	by	OCTN1-mediated	
ergothioneineuptake	[abstract].	AAPS	J	2014;16(S2):R6331.	
Nickel	S,	Selo	M,	Clerkin	C,	Talbot	B,	Walsh	J,	Nakamichi	N,	Kato	Y,	Reynolds	P,	Lewis	J,	
Ehrhardt	C.	Ergothioneine	protects	lung	epithelial	cells	from	tobacco	smoke-induced	
oxidative	damage	in	vitro	and	in	vivo.	Am	J	Respir	Crit	Care	Med	2016;193:A7514,		
Nickel	S,	Selo	MA,	Clerkin	CG,	Kato	Y,	Reynolds	PR,	Ehrhardt	C.	Ergothioneine	up-
regulatesanti-oxidant	enzymes	and	thus	protects	from	tobacco	smoke-related	damage.	
Presente	at	Physiology	2016	Joint	Meeting	of	the	American	Physiological	Society	and	The	
Physiological	Society,	Dublin,	Ireland,	Jul	29-31,	2016.	

Nickel	S,	Selo	MA,	Clerkin	CG,	Reynolds	PR,	Kato	Y,	Nakamichi	N,	Talbot	BN,	Walsh	JJ,	
Ehrhardt	C.	OCTN1-mediated	uptake	of	ergothioneine	protects	from	tobacco	smoke-
induced	oxidative	damage.	Presented	at	the	30th	Annual	Meeting	of	the	Japanese	Society	for	
the	Study	of	Xenobiotics.	Tokyo,	Japan,	Nov	12-14,	2015.	
Nickel	S,	Selo	MA,	Clerkin	CG,	Salomon	JJ,	Ortiz	M,	Richert	E,	Talbot	BN,	Walsh	JJ,	Ehrhardt	C	
.	Ergothioneine	protects	lung	epithelial	cells	from	tobacco	smoke-induced	oxidative	
damage.	Presented	at	the	3rd	COST	BM1201	Conference	on	the	Early	Origins	of	Chronic	
Lung	Disease.	Stockholm,	Sweden,	May	15-16,	2015.	

Nickel	S,	Selo	MA,	Clerkin	CG,	Salomon	JJ,	Talbot	BN,	Walsh	JJ,	Ehrhardt	C.	Ergothioneine	
uptake	by	OCTN1	protects	lung	epithelial	cells	from	tobacco	smoke-induced	oxidative	
damage	[abstract].	Am	J	Respir	Crit	Care	Med	2015;191:A2048.	
Selo	MA,	Nickel	S,	Clerkin	CG,	Ehrhardt	C.	Ergothioneine	induces	antioxidant	enzymes	in	
human	lung	epithelial	cells	in	vitro.	Am	J	Respir	Crit	Care	Med	2017;195:A6279.		
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Selo	MA,	Nickel	S,	Richter	M,	Clerkin	CG,	Ehrhardt	C.	Characterisation	of	MRP1	in	human	
distal	lung	epithelial	cells	in	vitro.	Presented	at	the	Aerosol	Society	Drug	Delivery	to	the	
Lungs	Conference	(DDL).	Edinburgh,	UK,	Dec	7-9,	2016.	
Selo	MA,	Richter	M,	Fallack	J,	Schneider-Daum	N,	Lehr	CM,	Nickel	S,	Ehrhardt	C.	Multidrug	
resistance-associated	protein	1	(MRP1)	expression	and	activity	in	human	distal	lung	
epithelial	cells.	AAPS	J	2016;18(S2):05W0400.	
PROTECTIVE	EFFECTS	OF	COG133	IN	COPD		

Robert	F.	Foronjy,	MD;	SUNY	Downstate	Medical	Center;	CIA	2014		

Dr.	Foronjy	and	colleagues	have	previously	shown	that	protein	phosphatase	2A	(PP2A)	
counters	the	damage	done	by	cigarette	smoke	in	the	lung.	In	this	study,	they	used	PP2A	
knockout	mice	that	do	not	express	PP2A	within	the	airways	to	show	that	apolipoprotein	E	
COG	133	mimetic	peptide	(COG	133)	treatment	decreases	lung	inflammation	and	activates	
PP2A	in	cigarette	smoke-exposed	mice.	Further,	COG	133	counters	keratinocyte-derived	
protein	expression	in	macrophages	from	smoke-exposed	mice	and	c-Jun	N-terminal	kinase	
activation	is	decreased.	The	loss	of	PP2A	expression	in	mice	enhances	cigarette	smoke-
induced	immune	cell	infiltration	into	the	airways.	PP2A	and	PTP1B	activity	is	decreased	in	
primary	HBE	cells	isolated	from	COPD	donors	compared	to	healthy	subjects	and	MMP-2	
expression	and	activity	in	primary	HBE	cells	is	decreased	by	COG133	administration	in	
every	donor.	The	impact	of	COG133	on	cigarette	smoke-induced	emphysema	will	be	
determined	in	newly	funded	studies.	
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Ezegbunam	W,	Foronjy	R.	Posttranscriptional	control	of	airway	inflammation.	Wiley	
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Foronjy	RF,	Ochieng	PO,	Salathe	MA,	Dabo	AJ,	Eden	E,	Baumlin	N,	Cummins	N,	Barik	S,	
Campos	M,	Thorp	EB,	Geraghty	P.	Protein	tyrosine	phosphatase	1B	negatively	regulates	
S100A9-mediated	lung	damage	during	respiratory	syncytial	virus	exacerbations.	Mucosal	
Immunol.	2016;9(5):1317-1329.	

Foronjy	RF,	Salathe	MA,	Dabo	AJ,	Baumlin	N,	Cummins	N,	Eden	E,	Geraghty	P.	TLR9	
expression	is	required	for	the	development	of	cigarette	smoke-induced	emphysema	in	
mice.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2016;311(1):L154-166.	

Garcia-Arcos	I,	Geraghty	P,	Baumlin	N,	Campos	M,	Dabo	AJ,	Jundi	B,	Cummins	N,	Eden	E,	
Grosche	A,	Salathe	M,	Foronjy	R.	Chronic	electronic	cigarette	exposure	in	mice	induces	
features	of	COPD	in	a	nicotine-dependent	manner.	Thorax.	2016;71(12):1119-1129.	

Geraghty	P,	Baumlin	N,	Salathe	MA,	Foronjy	RF,	D'Armiento	JM.	Glutathione	Peroxidase-1	
Suppresses	the	Unfolded	Protein	Response	upon	Cigarette	Smoke	Exposure.	Mediators	
Inflamm.	2016;2016:9461289.	
Geraghty	P,	Eden	E,	Pillai	M,	Campos	M,	McElvaney	NG,	Foronjy	RF.	alpha1-Antitrypsin	
activates	protein	phosphatase	2A	to	counter	lung	inflammatory	responses.	Am	J	Respir	Crit	
Care	Med.	2014;190(11):1229-1242.	
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Geraghty	P,	Hadas	E,	Kim	BH,	Dabo	AJ,	Volsky	DJ,	Foronjy	R.	HIV	infection	model	of	chronic	
obstructive	pulmonary	disease	in	mice.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2017;312(4):L500-L509.	
Geraghty	P,	Hardigan	A,	Foronjy	RF.	Cigarette	smoke	activates	the	proto-oncogene	c-src	to	
promote	airway	inflammation	and	lung	tissue	destruction.	Am	J	Respir	Cell	Mol	Biol.	
2014;50(3):559-570.	
Weng	CH,	Gupta	S,	Geraghty	P,	Foronjy	R,	Pernis	AB.	Cigarette	smoke	inhibits	ROCK2	
activation	in	T	cells	and	modulates	IL-22	production.	Mol	Immunol.	2016;71:115-122.	

Yoo	S,	Takikawa	S,	Geraghty	P,	Argmann	C,	Campbell	J,	Lin	L,	Huang	T,	Tu	Z,	Foronjy	RF,	
Spira	A,	Schadt	EE,	Powell	CA,	Zhu	J.	Integrative	analysis	of	DNA	methylation	and	gene	
expression	data	identifies	EPAS1	as	a	key	regulator	of	COPD.	PLoS	Genet.	
2015;11(1):e1004898.	

PRESENTATIONS	AND	ABSTRACTS	

Foronjy	RF.	A	novel	anti-inflammatory	effect	of	alpha-one	antitrypsin.	Presented	at	SUNY	
Downstate	Medical	Grand	Rounds.	Brooklyn,	NY,	Aug	2015.	

Foronjy	RF.	Insights	into	the	Diagnosis,	Management	and	Mechanisms	of	COPD.	Presented	
at	Albert	Einstein	&	Montefiore	Medical	Center	Grand	Rounds.	Bronx,	NY,	Jan	2016.		
Foronjy	RF.	The	GPx-1-PTP1B-PP2A	Axis:	A	key	determinant	of	airway	inflammation	and	
tissue	destruction.	Presented	at	SUNY	Downstate	Medical	Grand	Rounds.	Brooklyn,	NY,	Sep,	
2015.	

Foronjy	RF.	The	importance	of	COPD	in	HIV	infection.	Presented	at	SUNY	Downstate	
Medical	Center	HIV	Grand	Rounds.	Brooklyn,	NY,	Nov	2015.	
Foronjy	RF.	The	lung	health	effects	of	e-cigarette	smoke	exposure.	Presented	at	the	
European	Respiratory	Society	Conference.	Amsterdam,	Holland,	Sep	26-30,	2015.	
Foronjy	RF.	The	lung	health	effects	of	e-cigarette	smoke	exposure.	Presented	at	the	Chest	
International	Conference.	Montreal,	Canada,	Oct	24-28,	2015.	

Foronjy	RF.	The	lung	health	effects	of	e-cigarette	smoke	exposure.	Presented	at	the	New	
York	Lung	Club.	New	York,	NY,	Dec	2015.	

Garcia-Arcos	I,	Alvarez-Buve	R,	Chow	L,	Goldberg	IJ,	Foronjy	RF.	Deletion	of	LRP1	in	Airway	
epithelium	exacerbates	smoke-induced	oxidative	damage	[abstract].	Circulation	
2017;136:A19423.	

NEUTROPHIL	DEATH	IN	TOBACCO-INDUCED	COPD		
Hongbo	R.	Luo,	PhD;	Children’s	Hospital	at	Harvard	University;	CIA	2014		

Previous	studies	from	this	group	demonstrated	that	inhibition	of	inositol	hexakisphosphate	
kinase	1	(InsP6K1)	is	a	causal	mediator	of	cigarette	smoke-induced	upregulation	of	
phosphotidylinositol(3,4,5)P3/protein	kinase	B	[PtdIns(3,4,5)P3/Akt]	signaling	and	delay	
of	neutrophil	spontaneous	death.	Inositol	hexakisphosphate	kinase	1	(InsP6K1)	activity was 
enhanced during neutrophil death, and cigarette smoke exposure inhibited cellular InsP6K1 
activity. The function of the Akt pathway and its regulation by InsP6K1 in controlling in vivo 



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

273	

neutrophil death and the severity of inflammation-induced lung damage was investigated in a 
mouse CS-induced COPD model. Inhibiting Akt signaling augments neutrophil death, while 
disruption of InsP6K1 intrinsically inhibits neutrophil death in CS-induced COPD. Inhibiting 
PI3K/Akt signaling significantly decreased the accumulation of lung neutrophils and alleviated 
pulmonary inflammation and damage, while disruption of InsP6K1 led to elevated neutrophil 
accumulation and enhanced pulmonary inflammation in CS-induced COPD. CS-induced 
upregulation of PtdIns(3,4,5)P3/Akt signaling is likely mediated by InsP6K1 phosphorylation by 
casein kinase 2. These results provide insight into the physiological functions of Akt and 
InsP6K1 in modulating in vivo neutrophil death in COPD, but also further solidify Akt, InsP6K1, 
and related pathways as legitimate therapeutic targets for the treatment of CS-induced COPD. 	
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CXCR2	signaling.	J	Exp	Med.	2016;213(10):1999-2018.	
Damnernsawad	A,	Kong	G,	Wen	Z,	Liu	Y,	Rajagopalan	A,	You	X,	Wang	J,	Zhou	Y,	Ranheim	EA,	
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2015;42(1):159-171.	
Li	Z,	Ye	Z,	Zhang	X,	Zhang	Q,	Fan	D,	Zhang	Y,	Luo	HR,	Yuan	X,	Li	Z,	Xiong	D.	E1A-engineered	
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suppress	hepatocarcinoma	in	mice.	Oncotarget.	2016;7(32):51815-51828.	
Loison	F,	Xu	Y,	Luo	HR.	Proteinase	3	and	Serpin	B1:	a	novel	pathway	in	the	regulation	of	
caspase-3	activation,	neutrophil	spontaneous	apoptosis,	and	inflammation.	Inflamm	Cell	
Signal.	2014;1(6).	
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2015;16(2):149-163.	
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Zhang	S,	Qi	Q,	Chan	CB,	Zhou	W,	Chen	J,	Luo	HR,	Appin	C,	Brat	DJ,	Ye	K.	Fyn-phosphorylated	
PIKE-A	binds	and	inhibits	AMPK	signaling,	blocking	its	tumor	suppressive	activity.	Cell	
Death	Differ.	2016;23(1):52-63.	
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Silberstein	LE,	Cheng	T,	Xu	Y,	Ke	Y,	Luo	HR.	Positive	Regulation	of	Interleukin-1beta	
Bioactivity	by	Physiological	ROS-Mediated	Cysteine	S-Glutathionylation.	Cell	Rep.	
2017;20(1):224-235.	
Zhu	H,	Kwak	HJ,	Liu	P,	Bajrami	B,	Xu	Y,	Park	SY,	Nombela-Arrieta	C,	Mondal	S,	Kambara	H,	
Yu	H,	Chai	L,	Silberstein	LE,	Cheng	T,	Luo	HR.	Reactive	Oxygen	Species-Producing	Myeloid	
Cells	Act	as	a	Bone	Marrow	Niche	for	Sterile	Inflammation-Induced	Reactive	
Granulopoiesis.	J	Immunol.	2017;198(7):2854-2864.	

NOVEL	F	BOX	ANTI-INFLAMMATORIES	FOR	COPD		

Rama	Mallampalli,	MD;	University	of	Pittsburgh;	CIA	2014		
The	hypothesis	of	this	study	is	that	F-box	protein	3	(FBXO3),	transcriptionally	upregulated	
in	response	to	bacterial	pathogens,	impairs	the	ability	of	F-Box	and	Leucine	Rich	Repeat	
Protein	2	(FBXL2)	to	limit	inflammasome	and	metalloproteinase	(MMP)	activation.	As	a	
corollary	to	this	hypothesis,	a	preclinical	development	of	a	F-box	antagonist	may	be	
capable	of	reducing	both	the	severity	of	inflammation	and	the	bacterial	burden	in	a	COPD	
model	by	inhibiting	activity	of	the	target,	FBXO3-ApaG,	which	activates	inflammasomes	or	
MMPs	that	are	pro-inflammatory.	The	research	emerging	from	this	study	has	in	part	helped	
lead	to	a	better	understanding	of	the	molecular	pathways	implicated	in	ubiquitin-mediated	
inflammation	in	COPD,	which	will	lead	to	the	design	of	newer	drugs	targeting	ubiquitin-
related	proteins	like	Fbxo3	to	limit	inflammation.	
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CFTR,	A	NOVEL	DRUG	TARGET	FOR	COPD		
Sammeta	Raju,	PhD;	University	of	Alabama	at	Birmingham;	YCSA	2014		

Dr.	Raju	set	out	to	determine	the	total	contribution	of	acrolein	to	SHS-induced	cystic	
fibrosis	transmembrane	conductance	regulator	(CFTR)	abnormalities.	However,	the	
original	research	plan	had	to	be	changed	due	to	the	inability	to	recapitulate	mucus	
clearance	defects	in	mice	after	4	weeks	of	exposure	to	smoke.	Further,	owing	to	the	
increased	cellular	toxicity	of	acrolein	modifying	antioxidants,	the	prime	focus	of	the	project	
shifted	to	the	nicotine	receptor	α-7nAChR.	As	suggested	by	in	vitro	(human	bronchial	
epithelial	cells),	ex	vivo	(freshly	isolated	human	and	ferret	trachea)	and	in	vivo	(smoke	and	
nicotine	exposed	rats)	studies,	cigarette	smoke	decreases	CFTR	function	via	decreased	
nicotine	receptor	α-7nAChR	signaling.	More	importantly,	α-7nAChR	agonists	correct	
cigarette	smoke	effects	on	CFTR	ion	transport	and	mucociliary	evidence.	To	further	
advance	the	pharmacologic	benefits	of	α-7nAChR	agonists	on	mucus	clearance	in	COPD	
therapy,	the	investigators	are	generating	mechanistic	insights	into	how	α-7nAChRs	
function	in	airway	epithelium.	Towards	this	goal,	animal	models	with	genetic	deletion	and	
insertion	of	disease	relevant	mutations	in	α-7nAChR	genes	will	be	crucial.		
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METABOLIC	DYSFUNCTION	IN	THE	PATHOGENESIS	OF	COPD		
Anju	Singh,	PhD;	Johns	Hopkins	Bloomberg	School	of	Public	Health;	CIA	2014		

Dr.	Singh	and	colleagues	built	on	their	previous	findings	to	determine	if	hypoxia	inducible	
factor-1A	(HIF1A)-dependent	metabolic	reprogramming	promotes	inflammation,	impairs	
alveolar	macrophage	(AM)	function,	and	promotes	emphysema.	They	showed	that	
activated	HIF1a	signaling	upregulates	glucose	flux	through	glycolysis,	promotes	
inflammation,	mucus	production,	and	extracellular	matrix	degradation,	culminating	in	
tissue	damage	and	emphysema	development.	They	also	showed	that	blocking	HIF1a	
signaling	attenuates	inflammation	and	matrix	degradation,	and	protects	against	
emphysema	development.	Activation	of	HIF1a	signaling	in	inflammatory	cells	essential	for	
driving	inflammation,	matrix	degradation	by	metalloproteinases,	and	emphysema	
development.	Selective	activation	of	HIF1a	signaling	in	clara	cells	of	the	lungs	leads	to	
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baseline	increase	in	the	pulmonary	inflammation	whereas	loss	of	HIF1a	signaling	has	no	
impact	on	baseline	inflammation	in	the	lungs.	Comparison	of	the	pulmonary	inflammation	
induced	by	cigarette	smoke	(CS)	exposure	and	elastase	revealed	that	elastase	induces	
robust	pulmonary	inflammation	as	compared	to	CS.	HIF1a	signaling	is	essential	for	the	
bacterial	phagocytosis	and	killing.	HIF1a-deficient	macrophages	demonstrated	impaired	
killing	of	S.	pneumoniae.	Stable	isotope-resolved	metabolomics	analysis	of	murine	air-	and	
CS-	exposed	lung	and	liver	tissues	using	revealed	that	chronic	CS	exposure	results	in	
systemic	alteration	in	glucose	metabolism.	
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VIRUS	AND	COPD	EXACERBATION	
Yin	Chen,	PhD;	University	of	Arizona	Health	Sciences	Center;	CIA	2013		

Autophagosomes	appear	to	support	viral	growth	and	substantially	enhance	inflammation.	
Dr.	Chen	and	colleagues	showed	that	cigarette	smoke-induced	autophagy	is	mediated	
through	the	classical	autophagy	pathway	that	depends	on	ATG5,	ATG7	and	BECLIN1.	CC16,	
a	potent	anti-inflammatory	protein,	is	a	novel	diagnostic	and	therapeutic	target	for	COPD.	
Retinoids	modulate	CC16	level	in vitro and	in vivo and	have	the	potential	to	be	further	
developed	for	treating	COPD.	Human	rhinovirus,	the	major	viral	pathogen	for	COPD	
exacerbation,	can	replicate	in	monocytes/macrophages	in	the	presence	of	airway	
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epithelium.	Thus,	replicating-virus-bearing	inflammatory	cells	may	be	a	novel	target	for	
treating	COPD	exacerbation.	 
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A	NOVEL	THERAPY	OF	MUCUS	HYPERSECRETION	IN	COPD		

Y.	Peter	Di,	PhD,	MBA;	University	of	Pittsburgh;	CIA	2013		

The	investigators	showed	that	extracellular	signal-regulated	kinase	2"	(ERK2)	and	p38	
signaling	pathways	contribute	to	cigarette	smoke	and	electronic-cigarette	smoke	exposure-
associated	regulation.	A	panel	of	genes,	including	CYP4F11	and	SDCBP2,	and	MUC13	that	
are	associated	with	differential	expression	in	COPD	patients	showed	noticeable	expression	
differences	between	samples	from	COPD	patients	and	normal	subjects;	their	expression	
was	regulated	by	epigenetic-associated	mechanisms.	Blockade	of	the	transcription	factor	
Sp1	did	not	sufficiently	rescue	the	phenotype	of	cigarette	smoke	exposure-induced	mucus-
hypersecretion,	probably	due	to	the	function	of	Sp1as	a	global	gene	regulator.	Additional	
repressor	genes	may	have	been	also	suppressed	that	decreased	the	efficacy	of	Sp1	
inhibition	on	smoke	exposure-	induced	mucus-hypersecretion.	Bacterial	infection-induced	
exacerbation	in	COPD	patients	could	potentially	be	prevented	by	better	control	of	infection	
status.	The	antimicrobials	identified	by	this	group	could	be	effective	in	killing	COPD-related	
multidrug	resistant	pathogens	and	preventing	bacterial	biofilm	formation.		
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TLR4-MEDIATED	EMPHYSEMA:	ROLE	OF	AGING		

Patty	J.	Lee,	MD;	Yale	University;	CIA	2013		
Dr.	Lee	and	colleagues	determined	that	Toll-like	receptor	4	(TLR4)	and	macrophage	
migration	inhibitory	factor	(MIF)	are	key	regulators	of	aging-	and	cigarette	smoke	
exposure-related	emphysema	in	experimental	mouse	models	and	in	people.	The	team	has	
identified	new	mechanisms	by	which	TLR4	and	MIF	work	in	the	lungs	and	identified	the	
lung	endothelium	as	a	key	target.	Subsequent	studies	to	test	MIF	small	agonists	as	a	
prevention	and/or	therapy	against	emphysema/COPD	are	underway.		
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MODIFIED	LIPOPROTEINS	IN	COPD	AND	LUNG	INFECTIONS		

Mathieu	Morissette,	PhD;	Institut	universitaire	de	cardiologie	et	de	pneumologie	de	
Québec,	Laval	University;	YCSA	2013		

Dr.	Morissette	and	colleagues	found	that	smoking	elicits	a	systemic	drive	to	increase	
reverse	lipid	transport.	In	animal	models,	it	happens	as	quickly	as	1	hour	after	a	single	
exposure.	The	investigators	previously	showed	that	promoting	reverse	lipid	transport	can	
protect	the	lung	from	cigarette	smoke-induced	damage.	A	systemic	increase	in	reverse	lipid	
transport	is	largely	controlled	by	the	liver.	This	suggests	that	the	lung	can	send	a	signal	
very	rapidly	to	the	liver	to	increase	reverse	lipid	transport.	The	hypothesis	is	that	cigarette	
smoke	exposure	disrupts	pulmonary	lipid	export	mechanisms,	leading	to	a	systemic	
increase	of	reverse	lipid	transport	by	the	liver.	Moreover,	the	liver	would	be	instrumental	
in	limiting	smoking-induced	lung	damage	and	an	injured	liver	would	lead	to	exacerbated	
lung	pathology.	A	well-characterized	mouse	model	of	cigarette	smoke	exposure	is	being	
used	to	investigate	the	impact	of	acute	and	chronic	cigarette	smoke	on	the	pulmonary	and	
liver	transcriptome	as	well	as	the	change	in	HDL-associated	proteins,	the	main	class	of	
molecules	responsible	for	promoting	reverse	lipid	transport.	The	relationship	between	the	
lung	and	the	liver	is	being	studied	by	exposing	mice	with	acute	liver	injury	to	cigarette	
smoke.		
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NOVEL	ACTIVITIES	FOR	ADAM9	IN	COPD		

Caroline	A.	Owen,	MD,	PhD;	Francesca	Polverino,	MD;	Brigham	and	Women’s	
Hospital;	CIA	2013		

The	investigators	are	studying	the	activities	of	a	disintegrin	and	a	metalloproteinase	
domain-1	(ADAM9)	in	SHS-induced	COPD	development.	Preliminary	data	link	the	
ubiquitously	expressed	ADAM9	to	COPD	pathogenesis.	Adam9-/-	mice	are	protected	from	
SHS-induced	emphysema	development	but	not	from	SHS-induced	lung	inflammation.	The	
human	ADAM9	protein	is	a	potent	extracellular	matrix	(ECM)	degrading	protein	in	vitro	
and	COPD	patients	are	found	to	have	high	levels	of	plasma	ADAM9	when	compared	to	
healthy	controls.	The	investigators	are	studying	whether	mouse	protein	Adam9	promotes	
SHS-induced	emphysema	development	by	degrading	lung	ECM	proteins	(especially	lung	
elastin).	They	are	also	conducting	studies	in	humans	to	determine	if	ADAM9	protein	
expression	is	increased	in	blood	and	lung	samples	from	SHS-	exposed	humans	and	COPD	
patients	and	if	this	expression	correlates	positively	with	the	amount	of	SHS	exposure	and	
COPD	severity.	
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PULMONARY	GM-CSF	TO	REVERSE	HARMFUL	EFFECTS	OF	SECONDHAND	SMOKE		

Homayoun	Shams,	DVM,	PhD;	University	of	Texas	Health	Center	at	Tyler;	CIA	2013		
Dr.	Shams	and	his	group	investigated	strategies	to	harness	efferocytosis	by	alveolar	
macrophages	(AMs)	to	provide	protection	through	maintenance	of	lung	homeostasis.	
Boosting	efferocytosis	can	be	used	against	multiple	pulmonary	infections,	including	those	
which	are	refractory	to	drugs	and	those	for	which	vaccines	are	not	available.	The	team	
showed	that	inhalational	delivery	of	granulocyte-macrophage	colony-stimulating	factor	
(GM-CSF)	and	bacille	Calmette-Guerin	markedly	increases	efferocytic	activity	of	AMs,	
which	protects	mice	against	lethal	influenza	A	viral	infection.	Increased	efferocytosis	of	
AMs	was	shown	to	be	critical	in	repair	of	lung	and	airway	damage	due	to	SHS	exposure	and	
other	insults.	
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ROLE	OF	PAI-1	IN	TOBACCO	SMOKE-INDUCED	LUNG	INJURY		
Sreerama	Shetty,	PhD;	University	of	Texas	Health	Center	at	Tyler;	CIA	2013		

Using	a	mouse	model	system,	Dr.	Shetty	and	his	team	investigated	the	molecular	nature	of	
lung	injuries	stemming	from	SHS	exposure.	The	investigators	showed	that	preventing	p53	
from	binding	to	the	endogenous	PAI-1	mRNA	in	alveolar	epithelial	cells	(AECs)	by	either	
suppressing	p53	expression	or	blockading	p53	interactions	with	the	PAI-1	mRNA	mitigates	
apoptosis	and	lung	injury.	This	link	between	p53-mediated	induction	of	PAI-1	expression	
and	AEC	apoptosis	offers	a	therapeutic	approach	for	reversing	lung	epithelial	damage	
caused	by	SHS	exposure.	Lung	sections	from	COPD	patients	were	analyzed	to	confirm	the	
molecular	findings	in	humans.	
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MATRIX	ELASTIN	AS	A	BIOMARKER	FOR	COPD		

Gerard	Turino,	MD;	St.	Luke's-Roosevelt	Hospital	Center;	CIA	2013		

Studies	of	elastin	degradation	by	liquid	chromatography	with	tandem	mass	spectrometry	
(LC-MS-MS)	analysis	have	resulted	in	development	of	a	specific	and	sensitive	method	for	
measurement	of	desmosine	(DES)	and	isodesmosine	(IDS),	two	crosslinking	molecules	of	
elastin,	as	effective	biomarkers	for	elastin	degradation.	This	analytical	method	has	been	
shown	to	effectively	detect	biomarkers	for	clinical	characterization	of	COPD	and	detection	
of	exposure	to	SHS	and	cigarette	smoke.	The	DES	and	IDS	measurements	can	be	applied	
successfully	for	evaluation	of	drug	efficacy	in	COPD	and	in	alpha-1	antitrypsin	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

291	

augmentation	therapies.	Successful	chemical	synthesis	of	DES	and	IDS	molecules	further	
improved	the	LC-MS/MS	as	an	accurate	methodology	for	elastin	degradation	detection.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Cantor	J,	Armand	G,	Turino	G.	Lung	hyaluronan	levels	are	decreased	in	alpha-1	
antiprotease	deficiency	COPD.	Respir	Med.	2015;109(5):656-659.	
He	J,	Ma	S,	Cantor	J,	Usuki	T,	Dolios	G,	Wang	R,	Turino	GM,	Lin	YY.	Degradation	of	human	
lung	elastin	matrix.		Current	Topics	in	Peptide	&	Protein	Research.	2016;17:105-124.	
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2017;195(1):93-99.	
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therapy	and	biomarkers	of	elastin	degradation.	COPD.	2013;10(4):473-481.	
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Isodesmosine	as	a	Novel	Biomarker	for	Pulmonary	Arterial	Hypertension:	A	Pilot	Study.	Am	
J	Ther.	2017;24(4):e399-e404.	

Murakami	Y,	Suzuki	R,	Yanuma	H,	He	J,	Ma	S,	Turino	GM,	Lin	YY,	Usuki	T.	Synthesis	and	LC-
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biomarker	desmosine.	Org	Biomol	Chem.	2014;12(48):9887-9894.	
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Ann	Am	Thorac	Soc.	2018;15(Supplement_1):S15-S17.	
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Turino	GM,	Ma	S,	Lin	YY,	Cantor	JO.	The	Therapeutic	Potential	of	Hyaluronan	in	COPD.	
Chest.	2018;153(4):792-798.	

SECONDHAND	CIGARETTE	SMOKE	AND	EFFEROCYTOSIS		
R.	William	Vandivier,	MD;	University	of	Colorado,	Denver;	CIA	2013		

Dr.	Vandivier	and	colleagues	performed	genome-wide	association	studies	to	identify	novel	
pathways	involved	with	COPD	pathogenesis	and	progression.	These	studies	suggest	a	
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potential	role	for	neuroendocrine	signaling	via	serotonin	(5-HT)	in	the	normal	decline	of	
lung	function	and	susceptibility	to	COPD.	This	addresses	the	hypothesis	that	the	5-HT	
pathway	is	a	novel	target	in	COPD,	setting	the	stage	for	therapeutic	development.	COPD	is	
initiated	by	mainstream	and	SHS	exposure,	which	lead	to	accumulation	of	inflammatory	
cells/mediators,	oxidants,	proteases	and	apoptotic	cells	that	cause	tissue	and	airway	
disease.	5-HT	increases	inflammatory	mediators,	oxidants,	proteases,	and	decreases	
efferocytosis,	suggesting	that	the	exposure	may	contribute	to	COPD	pathogenesis	through	
these	established	pathways.	Efferocytosis	is	a	key	mechanism	regulating	resolution	of	
inflammation	that	has	been	shown	to	be	impaired	in	COPD	and	by	exposure	to	mainstream	
or	SHS.	It	has	been	shown	that	5-HT	is	increased	in	the	serum	of	COPD	patients,	and	that	
cell	sources	of	5-HT	are	increased	and	activated	in	stable	and	exacerbated	COPD.	This	
group	has	shown	that	1)	SHS	exposure	increases	5-HT	in	mouse	lung	lavage,	2)	mouse	and	
human	alveolar	macrophages	(AMs)	express	proteins	critical	to	5-HT	signaling,	including	5-	
HT2c	receptor,	5-HT	transporter,	and	transglutaminase-2	(TG-2),	and	that	3)	human	AMs	
respond	to	5-HT	by	activating	the	RhoA/Rho	kinase	(ROCK)	pathway,	which	inhibits	
efferocytosis.	 
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CIGARETTE	SMOKE	INCREASES	GDF15	TO	IMPAIR	LUNG	INNATE	IMMUNITY	
Qun	Wu,	MD,	PhD;	University	of	Colorado,	Denver;	National	Jewish	Health;	YCSA	
2013		
The	primary	goal	of	this	study	is	to	test	whether	targeting	cellular	senescence	can	reduce	
respiratory	viral	infection	and	virus-induced	inflammation.	Previous	research	findings	
highlight	an	essential	contribution	of	growth	differentiation	factor	15	(GDF15)	in	
promoting	airway	epithelial	senescence	upon	cigarette	smoke	(CS)	exposure	and	
facilitating	human	rhinovirus	(HRV)	infection	by	inhibiting	antiviral	type	III	interferon	(e.g.,	
IFN-gamma	1)	production	in	human	airway	epithelial	cells.	Over-expressing	human	GDF15	
in	mice	enhances	lung	inflammatory	responses	to	HRV	infection	and	is	associated	with	
increased	lung	senescence.	The	hypothesis	of	the	is	study	is	that	cellular	senescence	
induced	by	excessive	GDF15	promotes	HRV	infection	and	worsens	virus-induced	
inflammation	via	impaired	antiviral	IFN-	gamma	1	production	and	increased	HRV	
replication.	The	investigators	are	defining	the	pro-senescence	function	of	GDF15	and	its	
role	in	promoting	HRV	infection	in	vivo	and	elucidating	the	mechanism	by	which	GDF15-
induced	senescence	enhances	HRV	infection	and	inflammation	in	vitro.		
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Cell	Mol	Biol.	2016;55(3):429-438.	

Wu	Q,	Jiang	D,	Minor	M,	Chu	HW.	Electronic	cigarette	liquid	increases	inflammation	and	
virus	infection	in	primary	human	airway	epithelial	cells.	PLoS	One.	2014;9(9):e108342.	
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2018;314(3):L514-L527.	
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PA,	Oct	23-24,	2014.	

Wu	Q,	Jiang	D,	Chu	HW.	Induction	of	growth	differentiation	factor	15	(GDF15)	by	cigarette	
smoke	impairs	innate	immunity	in	human	airway	epithelial	cells	[abstract].	American	
Thoracic	Society	Meeting.	San	Diego,	CA,	May	16-21	2014.		
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Presented	at	the	American	Thoracic	Society	International	Conference.	San	Francisco,	CA,	
May	13-18,	2016.	

Wu	Q,	Ren	WH,	Ye	SY,	Koenigshoff	M,	Eickelberg	O.	Growth	differentiation	factor	15	
(GDF15)-mediated	lung	aging	promotes	respiratory	human	rhinovirus	infection.	Presented	
at	the	Thomas	l.	Petty	Aspen	Lung	Conference	61st	Annual	Meeting.	Aspen,	CO,	Jun	6-9,	
2018.	
PROOF	OF	CONCEPT	TRIAL	OF	A	NOVEL	THERAPY	FOR	COPD		

Shyam	Biswal,	PhD;	Johns	Hopkins	Bloomberg	School	of	Public	Health;	CIA	2012		

Dr.	Biswal	and	colleagues	completed	a	parallel,	placebo-controlled,	phase	2,	randomized	
trial	that	was	conducted	at	three	US	academic	medical	centers.	Patients	who	met	GOLD	
criteria	for	COPD	and	were	able	to	tolerate	bronchoscopies	were	randomly	assigned	to	
receive	placebo	or	sulforaphane	at	25	μmoles	or	150	μmoles	daily	by	mouth	for	four	weeks.	
The	primary	outcomes	were	changes	in	Nrf2	target	gene	expression	in	alveolar	
macrophages	and	bronchial	epithelial	cells.	Secondary	outcomes	included	measures	of	
oxidative	stress	and	airway	inflammation,	and	pulmonary	function	tests.	Between	July	
2011	and	May	2013,	89	patients	were	enrolled	and	randomized.	Sulforaphane	was	
absorbed	in	the	patients	as	evident	from	their	plasma	metabolite	levels.	Changes	in	Nrf2	
target	gene	expression	relative	to	baseline	ranged	from	0.79	to	1.45	and	there	was	no	
consistent	pattern	among	the	three	groups;	the	changes	were	not	statistically	significantly	
different	from	baseline.	Changes	in	measures	of	inflammation	and	pulmonary	function	tests	
were	not	different	among	the	groups.	Sulforaphane	was	well	tolerated	at	both	dose	levels.	
Sulforaphane	administered	for	four	weeks	at	doses	of	25	μmoles	and	150	μmoles	to	
patients	with	COPD	did	not	stimulate	the	expression	of	Nrf2	target	genes	or	have	an	effect	
on	levels	of	other	anti-	oxidants	or	markers	of	inflammation.	The	conclusion	of	this	study	is	
that	sulforaphane	is	unable	to	effectively	activate	the	Nrf2	target	in	patients	with	COPD	for	
enhancing	the	effect	of	steroids.		
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Controlled	Trial.	PLoS	One.	2017;12(3):e0175077.	

NALP6	IS	CRITICAL	TO	SMOKE-INDUCED	INFLAMMATION		
Shanshan	Cai,	PhD;	Louisiana	State	University;	YCSA	2012		

In	order	to	determine	if	cellular	influx	and	cytokine/chemokine	expression	in	the	lungs	is	
mediated	by	the	inflammasome	NLRP6,	the	investigators	used	C57BL6	(wild-type)	mice	
and	NLRP6-deficient	mice	and	exposed	them	to	filtered	air	or	subacute	SHS	levels.	There	
was	an	increased	recruitment	of	leukocytes	to	the	lungs	of	WT	mice	in	response	of	SHS-
exposure	but	not	in	the	NLRP6	-/-	mice.	There	was	also	a	significant	reduction	in	total	
leukocyte	(especially	neutrophil)	counts	in	the	lungs	as	well	as	peripheral	blood	of	SHS-
exposed	WT	mice	after	Klebsiella	pneumoniae	infection	as	compared	to	their	air-exposed	
counterparts.	An	increase	in	reactive	oxygen	species	was	observed	in	smoke-exposed	WT	
neutrophils.	However,	the	production	was	suppressed	when	the	neutrophils	were	infected	
with	K.	pneumoniae.	Additionally,	cigarette	smoke	extract	inhibited	the	killing	ability	of	
neutrophils	from	WT	mice.	In	contrast,	these	effects	were	not	evident	in	NLRP6-deficient	
mice.	These	findings	highlight	the	immunomodulatory	potential	of	SHS	components	and	
implicate	NLRP6	in	augmenting	leukocyte	maturation	and	recruitment	to	the	lungs	
following	SHS	exposure.		
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EPITHELIAL	HER2	ACTIVATION	BY	CIGARETTE	SMOKE		
James	Finigan,	MD;	National	Jewish	Health;	CIA	2012		

Dr.	Finigan	and	colleagues	have	shown	that	IL-1	beta	leads	to	shedding	of	the	ligand	
neuregulin-1	(NRG-1)	from	the	epithelium,	resulting	in	paracrine	activation	of	the	
epidermal	growth	factor	receptor	HER2.	They	have	also	shown	that	IL-1	beta-mediated	
increases	in	airway	epithelium	IL-6	are	HER2	dependent	and	that	CS	induces	NRG-1	
shedding	and	HER2	activation	in	airway	epithelial	cells	in	vitro	and	in	vivo,	suggesting	that	
the	NRG-1-HER2	axis	participates	in	CS-mediated	airway	inflammation.	The	team	studied	
the	mechanisms	of	epithelial	HER2	activation	by	CS	exposure	and	defining	a	requirement	
for	HER2	activation	in	CS-induced	airway	inflammation.	They	also	examined	the	role	of	
HER2	activation	in	CS-mediated	pulmonary	inflammation	in	vivo,	and	investigated	whether	
HER2	activation	is	a	critical	regulator	of	CS-induced	inflammation	in	airway	epithelial	cells,	
using	in	vitro	and	in	vivo	CS	exposure	models,	primary	airway	epithelial	cells,	and	targeted	
transgenic	animals.		
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Berman	R,	Huang	C,	Jiang	D,	Finigan	JH,	Wu	Q,	Chu	HW.	MUC18	Differentially	Regulates	
Pro-Inflammatory	and	Anti-Viral	Responses	in	Human	Airway	Epithelial	Cells.	J	Clin	Cell	
Immunol.	2014;5(5).	
Finigan	JH,	Vasu	VT,	Thaikoottathil	JV,	Mishra	R,	Shatat	MA,	Mason	RJ,	Kern	JA.	HER2	
activation	results	in	beta-catenin-dependent	changes	in	pulmonary	epithelial	permeability.	
Am	J	Physiol	Lung	Cell	Mol	Physiol.	2015;308(2):L199-207.	
Kim	J,	Vasu	VT,	Mishra	R,	Singleton	KR,	Yoo	M,	Leach	SM,	Farias-Hesson	E,	Mason	RJ,	Kang	J,	
Ramamoorthy	P,	Kern	JA,	Heasley	LE,	Finigan	JH,	Tan	AC.	Bioinformatics-driven	discovery	
of	rational	combination	for	overcoming	EGFR-mutant	lung	cancer	resistance	to	EGFR	
therapy.	Bioinformatics.	2014;30(17):2393-2398.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

297	

Leach	SM,	Finigan	J,	Vasu	VT,	Mishra	R,	Ghosh	M,	Foster	D,	Mason	R,	Kosmider	B,	Farias	
Hesson	E,	Kern	JA.	The	Kinome	of	Human	Alveolar	Type	II	and	Basal	Cells,	and	Its	
Reprogramming	in	Lung	Cancer.	Am	J	Respir	Cell	Mol	Biol.	2019;61(4):481-491.	
Mishra	R,	Foster	D,	Vasu	VT,	Thaikoottathil	JV,	Kosmider	B,	Chu	HW,	Bowler	RP,	Finigan	JH.	
Cigarette	Smoke	Induces	Human	Epidermal	Receptor	2-Dependent	Changes	in	Epithelial	
Permeability.	Am	J	Respir	Cell	Mol	Biol.	2016;54(6):853-864.	
PTP1B	REGULATES	CIGARETTE	SMOKE/RSV	ACTIVATED	TLRS		

Patrick	Geraghty,	PhD;	SUNY	Downstate	Medical	Center;	YCSA	2012		

Dr.	Geraghty	and	colleagues	have	shown	that	respiratory	syncytial	virus	(RSV)	infections	in	
COPD	contribute	to	loss	of	lung	function	and	disease	progression.	Their	studies	dissected	
the	ramifications	of	tobacco	smoke	and	exposure	and	RSV	infection	in	the	pathogenesis	of	
COPD.	They	showed	that	tobacco	smoke	inhalation	alone	reduces	viral	clearance	from	the	
lung	and	that	repeat	infection	with	RSV	alone	can	induce	a	COPD	like	phenotype.	Together	
RSV	infection	and	tobacco	smoke	exposure	represent	a	serious	exacerbation	of	COPD.	
Proteases	induced	by	exposure	and	viral	infection	enhance	airway	resistance	and	lung	
damage.	Protease	inhibitors	can	reduce	viral	load,	inflammation	and	airway	resistance,	
which	may	represent	an	approach	to	minimizing	lung	damage	in	COPD	patients.	
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Brehm	A,	Geraghty	P,	Campos	M,	Garcia-Arcos	I,	Dabo	AJ,	Gaffney	A,	Eden	E,	Jiang	XC,	
D'Armiento	J,	Foronjy	R.	Cathepsin	G	degradation	of	phospholipid	transfer	protein	(PLTP)	
augments	pulmonary	inflammation.	FASEB	J.	2014;28(5):2318-2331.	
D'Armiento	JM,	Goldklang	MP,	Hardigan	AA,	Geraghty	P,	Roth	MD,	Connett	JE,	Wise	RA,	
Sciurba	FC,	Scharf	SM,	Thankachen	J,	Islam	M,	Ghio	AJ,	Foronjy	RF.	Increased	matrix	
metalloproteinase	(MMPs)	levels	do	not	predict	disease	severity	or	progression	in	
emphysema.	PLoS	One.	2013;8(2):e56352.	

Dabo	AJ,	Cummins	N,	Eden	E,	Geraghty	P.	Matrix	Metalloproteinase	9	Exerts	Antiviral	
Activity	against	Respiratory	Syncytial	Virus.	PLoS	One.	2015;10(8):e0135970.	

Foronjy	RF,	Dabo	AJ,	Cummins	N,	Geraghty	P.	Leukemia	inhibitory	factor	protects	the	lung	
during	respiratory	syncytial	viral	infection.	BMC	Immunol.	2014;15:41.	
Foronjy	RF,	Dabo	AJ,	Taggart	CC,	Weldon	S,	Geraghty	P.	Respiratory	syncytial	virus	
infections	enhance	cigarette	smoke	induced	COPD	in	mice.	PLoS	One.	2014;9(2):e90567.	
Foronjy	RF,	Ochieng	PO,	Salathe	MA,	Dabo	AJ,	Eden	E,	Baumlin	N,	Cummins	N,	Barik	S,	
Campos	M,	Thorp	EB,	Geraghty	P.	Protein	tyrosine	phosphatase	1B	negatively	regulates	
S100A9-mediated	lung	damage	during	respiratory	syncytial	virus	exacerbations.	Mucosal	
Immunol.	2016;9(5):1317-1329.	

Foronjy	RF,	Salathe	MA,	Dabo	AJ,	Baumlin	N,	Cummins	N,	Eden	E,	Geraghty	P.	TLR9	
expression	is	required	for	the	development	of	cigarette	smoke-induced	emphysema	in	
mice.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2016;311(1):L154-166.	
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Foronjy	RF,	Taggart	CC,	Dabo	AJ,	Weldon	S,	Cummins	N,	Geraghty	P.	Type-I	interferons	
induce	lung	protease	responses	following	respiratory	syncytial	virus	infection	via	RIG-I-
like	receptors.	Mucosal	Immunol.	2015;8(1):161-175.	
Garcia-Arcos	I,	Geraghty	P,	Baumlin	N,	Campos	M,	Dabo	AJ,	Jundi	B,	Cummins	N,	Eden	E,	
Grosche	A,	Salathe	M,	Foronjy	R.	Chronic	electronic	cigarette	exposure	in	mice	induces	
features	of	COPD	in	a	nicotine-dependent	manner.	Thorax.	2016;71(12):1119-1129.	
Geraghty	P,	Eden	E,	Pillai	M,	Campos	M,	McElvaney	NG,	Foronjy	RF.	alpha1-Antitrypsin	
activates	protein	phosphatase	2A	to	counter	lung	inflammatory	responses.	Am	J	Respir	Crit	
Care	Med.	2014;190(11):1229-1242.	
Geraghty	P,	Foronjy	R.	Protein	transfection	of	mouse	lung.	J	Vis	Exp.	2013(75):e50080.	

Geraghty	P,	Hardigan	A,	Foronjy	RF.	Cigarette	smoke	activates	the	proto-oncogene	c-src	to	
promote	airway	inflammation	and	lung	tissue	destruction.	Am	J	Respir	Cell	Mol	Biol.	
2014;50(3):559-570.	

Geraghty	P,	Hardigan	AA,	Wallace	AM,	Mirochnitchenko	O,	Thankachen	J,	Arellanos	L,	
Thompson	V,	D'Armiento	JM,	Foronjy	RF.	The	glutathione	peroxidase	1-protein	tyrosine	
phosphatase	1B-protein	phosphatase	2A	axis.	A	key	determinant	of	airway	inflammation	
and	alveolar	destruction.	Am	J	Respir	Cell	Mol	Biol.	2013;49(5):721-730.	
Geraghty	P,	Wyman	AE,	Garcia-Arcos	I,	Dabo	AJ,	Gadhvi	S,	Foronjy	R.	STAT3	modulates	
cigarette	smoke-induced	inflammation	and	protease	expression.	Front	Physiol.	2013;4:267.	
Mehra	D,	Geraghty	PM,	Hardigan	AA,	Foronjy	R.	A	comparison	of	the	inflammatory	and	
proteolytic	effects	of	dung	biomass	and	cigarette	smoke	exposure	in	the	lung.	PLoS	One.	
2012;7(12):e52889.	
Wallace	AM,	Hardigan	A,	Geraghty	P,	Salim	S,	Gaffney	A,	Thankachen	J,	Arellanos	L,	
D'Armiento	JM,	Foronjy	RF.	Protein	phosphatase	2A	regulates	innate	immune	and	
proteolytic	responses	to	cigarette	smoke	exposure	in	the	lung.	Toxicol	Sci.	
2012;126(2):589-599.	

White	MM,	Geraghty	P,	Hayes	E,	Cox	S,	Leitch	W,	Alfawaz	B,	Lavelle	GM,	McElvaney	OJ,	
Flannery	R,	Keenan	J,	Meleady	P,	Henry	M,	Clynes	M,	Gunaratnam	C,	McElvaney	NG,	Reeves	
EP.	Neutrophil	Membrane	Cholesterol	Content	is	a	Key	Factor	in	Cystic	Fibrosis	Lung	
Disease.	EBioMedicine.	2017;23:173-184.	
PRESENTATIONS	AND	ABSTRACTS		

Geraghty	P.	Protein	tyrosine	phosphatase	1B	protects	the	lung	during	respiratory	syncytial	
viral	infection.	Presented	at	the	Briscoe	Lung	Club,	Cornell	University.	New	York,	NY,	Dec	4,	
2014.		

Geraghty	P.	An	animal	model	approach	to	investigate	the	impact	of	viral	exacerbations	on	
chronic	obstructive	pulmonary	disease	progression.	Presented	at	at	Queen’s	University.	
Belfast,	Northern	Ireland,	United	Kingdom,	Sep	12,	2014		
Geraghty	P,	Dabo	AJ,	Weldon	S,	Taggart	C,	Foronjy	R.	Respiratory	syncytial	virus	infections	
enhance	cigarette	smoke	induced	COPD	in	mice.	Presented	at	the	American	Thoracic	
Society	International	Conference.	San	Diego,	CA,	May	16-21,	2014.		
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Geraghty	P,	Eden	E,	Pillai	MV,	Campos	MA,	McElvaney	MG,	Foronjy	R.	Alpha-1	antitrypsin	
counters	inflammation	by	modulating	the	activity	of	protein	phosphatase	2A.	Presented	at	
the	American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	16-21,	2014.		
Ochieng	PO,	Eden	E,	Salathe	MA,	Dabo	AJ,	Baumlin	N,	Campos	M,	Cummins	N,	Foronjy	RF,	
Geraghty	P.	Protein	tyrosine	phosphatase	1B	negatively	regulates	S100A9	mediated	
apoptosis	during	respiratory	syncytial	virus	infection.	Presented	at	the	American	Thoracic	
Society	International	Conference.	Denver,	CO,	May	15-20,	2015.	

ALTERED	PROGENITOR-PROGENY	RELATIONSHIP	IN	COPD		

Moumita	Ghosh,	PhD;	National	Jewish	Health;	YCSA	2012		
Dr.	Ghosh	and	colleagues	concluded	that	airway	progenitor	cells	are	crucial	for	maintaining	
and	repairing	a	healthy	airway;	malfunction	of	these	cells	plays	a	pivotal	role	in	COPD	
pathogenesis.	These	findings	will	be	extended	by	1)	identifying	people	who	are	at	the	
earliest	stages	of	disease	or	pre-	COPD,	2)	identifying	signaling	pathways	or	molecules	that	
are	responsible	for	progenitor	cell	exhaustion	and	therefore	can	be	therapeutically	
targeted,	and	3)	using	of	cell-based	therapy	for	COPD.		
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PUBLICATIONS		
Diaz	Del	Valle	F,	Zakrajsek	JK,	Min	SJ,	Koff	PB,	Bell	HW,	Kincaid	KA,	Frank	DN,	
Ramakrishnan	V,	Ghosh	M,	Vandivier	RW.	Impact	of	Airline	Secondhand	Tobacco	Smoke	
Exposure	on	Respiratory	Health	and	Lung	Function	Decades	After	Exposure	Cessation.	
Chest.	2022;162(3):556-568.	

Ghosh	M,	Ahmad	S,	Jian	A,	Li	B,	Smith	RW,	Helm	KM,	Seibold	MA,	Groshong	SD,	White	CW,	
Reynolds	SD.	Human	tracheobronchial	basal	cells.	Normal	versus	remodeling/repairing	
phenotypes	in	vivo	and	in	vitro.	Am	J	Respir	Cell	Mol	Biol.	2013;49(6):1127-1134.	
Ghosh	M,	Ahmad	S,	White	CW,	Reynolds	SD.	Transplantation	of	Airway	Epithelial	
Stem/Progenitor	Cells:	A	Future	for	Cell-Based	Therapy.	Am	J	Respir	Cell	Mol	Biol.	
2017;56(1):1-10.	
Ghosh	M,	Dwyer-Nield	LD,	Kwon	JB,	Barthel	L,	Janssen	WJ,	Merrick	DT,	Keith	RL.	Tracheal	
dysplasia	precedes	bronchial	dysplasia	in	mouse	model	of	N-nitroso	trischloroethylurea	
induced	squamous	cell	lung	cancer.	PLoS	One.	2015;10(4):e0122823.	
Ghosh	M,	Miller	YE,	Nakachi	I,	Kwon	JB,	Baron	AE,	Brantley	AE,	Merrick	DT,	Franklin	WA,	
Keith	RL,	Vandivier	RW.	Exhaustion	of	Airway	Basal	Progenitor	Cells	in	Early	and	
Established	Chronic	Obstructive	Pulmonary	Disease.	Am	J	Respir	Crit	Care	Med.	
2018;197(7):885-896.	

Ghosh	M,	Miller	YE,	Vandivier	RW,	all	a.	Reply	to	Sohal:	Airway	Basal	Cell	Reprogramming	
and	Epithelial-Mesenchymal	Transition:	A	Potential	Key	to	Understanding	Early	Chronic	
Obstructive	Pulmonary	Disease.	Am	J	Respir	Crit	Care	Med.	2018;197(12):1645-1646.	
Ghosh	M,	Smith	RW,	Runkle	CM,	Hicks	DA,	Helm	KM,	Reynolds	SD.	Regulation	of	
trachebronchial	tissue-specific	stem	cell	pool	size.	Stem	Cells.	2013;31(12):2767-2778.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

300	

Jayaraja	S,	Dakhama	A,	Yun	B,	Ghosh	M,	Lee	H,	Redente	EF,	Uhlson	CL,	Murphy	RC,	Leslie	
CC.	Cytosolic	phospholipase	A2	contributes	to	innate	immune	defense	against	Candida	
albicans	lung	infection.	BMC	Immunol.	2016;17(1):27.	
Vandivier	RW,	Ghosh	M.	Understanding	the	Relevance	of	the	Mouse	Cigarette	Smoke	Model	
of	COPD:	Peering	through	the	Smoke.	Am	J	Respir	Cell	Mol	Biol.	2017;57(1):3-4.	

Yun	B,	Lee	H,	Ghosh	M,	Cravatt	BF,	Hsu	KL,	Bonventre	JV,	Ewing	H,	Gelb	MH,	Leslie	CC.	
Serine	hydrolase	inhibitors	block	necrotic	cell	death	by	preventing	calcium	overload	of	the	
mitochondria	and	permeability	transition	pore	formation.	J	Biol	Chem.	2014;289(3):1491-
1504.	
	PRESENTATIONS	AND	ABSTRACTS		

Ghosh	M,	Kwon	JB,	Nakachi	I,	Merrick,	DT,	Keith	RL,	Edwards	MG,	Franklin	WA	and	Miller	
YE.	Malfunction	and	mutation	in	airway	stem/progenitor	cells	in	bronchial	dysplasia.	
Presented	at	the	13th	Annual	AACR	International	Conference	on	Frontiers	in	Cancer	
Prevention	Research.	New	Orleans,	LA,	Sep	28-Oct	1,	2014.	
Ghosh	M,	Nield	LD,	Kwon,	JB,	Merrick	DT,	Keith	RL.	Tracheal	basal	cells	in	the	lung	
squamous	dysplasia:	moving	proximal.	Presented	at	the15th	World	Conference	on	Lung	
Cancer.	Sydney,	Australia,	Oct	27-31,	2013.	
Ghosh	M,	Reynolds	SD.	Tracheobronchial	tissue	stem	cell	pool-size	is	regulated	by	terminal	
differentiation.	Presented	at	the	American	Thoracic	Society	2013	International	Conference.	
Philadelphia,	PA,	May	17-22,	2013.	

Kwon	JB,	Keith	RL,	Merrick	DT,	Franklin	WA,	Miller	YE,	Ghosh	M.	Preinvasive	bronchial	
dysplasia	of	human	airways:	Role	of	tissue	stem	cells.	Presented	at	the	Lung,	Head	and	
Neck	Cancer	Research	Retreat,	University	of	Colorado.	Denver	CO,	2014.	

SUPPRESSION	OF	NEUTROPHIL	IMMUNITY	BY	SMOKE		
Sambithamby	Jeyaseelan,	DVM,	PhD;	Louisiana	State	University;	CIA	2012		

NETs	are	extracellular	lattices	of	decondensed	chromatin	decorated	with	antimicrobial	
proteins	and	enzymes	that	trap	and	kill	microbes.	Dr.	Jeyaseelan	and	colleagues	have	
evidence	that	Hemophilus	influenzae	and	Staphylococcus	aureus	infection	induces	NET	
formation	in	naïve	bone	marrow	neutrophils	and	that	extracellular	bacterial	clearance	is	
DNase	dependent.	Further,	they	have	shown	that	SHS	exposure	in	mice	attenuates	
clearance	of	H.	influenzae	and	S.	aureus	and	reduces	the	generation	of	reactive	oxygen	
species	(ROS)	in	mouse	lungs,	and	that	neutrophil	depletion	in	mice	attenuates	bacterial-
induced	ROS	generation	in	the	lungs.	An	ROS	inhibitor	was	shown	to	abolish	NETosis	in	
naïve	neutrophils	in	response	to	H.	influenzae	and	S.	aureus.	The	team	further	investigated	
whether	SHS	exposure	promotes	bacterial	colonization	and	suppresses	host	antibacterial	
immunity	by	impairing	NET	formation.		
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Balamayooran	G,	Batra	S,	Theivanthiran	B,	Cai	S,	Pacher	P,	Jeyaseelan	S.	Intrapulmonary	G-
CSF	rescues	neutrophil	recruitment	to	the	lung	and	neutrophil	release	to	blood	in	Gram-
negative	bacterial	infection	in	MCP-1-/-	mice.	J	Immunol.	2012;189(12):5849-5859.	
Cai	S,	Batra	S,	Del	Piero	F,	Jeyaseelan	S.	NLRP12	modulates	host	defense	through	IL-17A-
CXCL1	axis.	Mucosal	Immunol.	2016;9(2):503-514.	

Cai	S,	Batra	S,	Langohr	I,	Iwakura	Y,	Jeyaseelan	S.	IFN-gamma	induction	by	neutrophil-
derived	IL-17A	homodimer	augments	pulmonary	antibacterial	defense.	Mucosal	Immunol.	
2016;9(3):718-729.	

Cai	S,	Batra	S,	Wakamatsu	N,	Pacher	P,	Jeyaseelan	S.	NLRC4	inflammasome-mediated	
production	of	IL-1beta	modulates	mucosal	immunity	in	the	lung	against	gram-negative	
bacterial	infection.	J	Immunol.	2012;188(11):5623-5635.	
Jin	L,	Batra	S,	Jeyaseelan	S.	Diminished	neutrophil	extracellular	trap	(NET)	formation	is	a	
novel	innate	immune	deficiency	induced	by	acute	ethanol	exposure	in	polymicrobial	sepsis,	
which	can	be	rescued	by	CXCL1.	PLoS	Pathog.	2017;13(9):e1006637.	
Kulkarni	R,	Jeyaseelan	S.	Editorial:	Strangers	with	candy:	policing	the	lungs	with	C-type	
lectins.	J	Leukoc	Biol.	2013;94(3):387-389.	

Leissinger	M,	Kulkarni	R,	Zemans	RL,	Downey	GP,	Jeyaseelan	S.	Investigating	the	role	of	
nucleotide-binding	oligomerization	domain-like	receptors	in	bacterial	lung	infection.	Am	J	
Respir	Crit	Care	Med.	2014;189(12):1461-1468.	
PRESENTATIONS	AND	ABSTRACTS		

Batra	S,	Irons	J,	Cai	S,	Jeyaseelan	S.	Lipid	rafts/caveolae	play	critical	roles	in	regulating	
inflammasome	mediated	inflammatory	responses	against	Klebsiella	pneumoniae	[abstract].	
Am	J	Respir	Crit	Care	Med	2013;187:A5257.		

Cai	S,	Batra	S,	Jeyaseelan	S.	NLRP12	Inflammasome	recognizes	Gram-negative	and	Gram-
positive	pulmonary	pathogens	[abstract].	Am	J	Respir	Crit	Care	Med	2013;187:A4556.		

Cai	S,	Batra	S,	Xiao	R,	Penn	A,	Jeyaseelan	S.	Secondhand	smoke	exposure	impairs	host	
defense	against	gram-negative	infection	[abstract].	Am	J	Respir	Crit	Care	Med	2014;A3165.		
Irons	J,	Cai	S,	Balamayooran	T,	Jeyaseelan	S,	Batra	S.	Post-translational	modification	of	
receptor	interacting	protein	(RIP)2	is	important	for	regulating	cytokines/chemokines	
expression	in	response	to	Klebsiella	pneumoniae	[abstract].	Am	J	Respir	Crit	Care	Med	
2013;187:A5254.		

ROLE	OF	NLRX1	IN	COPD	PATHOGENESIS		
Min-Jong	Kang,	MD,	PhD;	Yale	University;	YCSA	2012		

Cigarette	smoke	(CS)	exposure	and	viruses	play	key	roles	in	the	inflammation	and	
remodeling	in	COPD,	and	the	MAVS-RIG-I-like	helicase	(M-RLH)	and	inflammasome-
dependent	innate	immune	pathways	are	important	mediators	of	these	responses.	The	M-
RLH	pathway	is	inhibited	at	baseline	and	requires	dysinhibition	to	engender	its	tissue	
effects.	NLRX1	is	an	inhibitor	of	the	M-RLH	pathway	and	other	innate	immune	responses.	
However,	the	mechanisms	that	inhibit	this	pathway	at	baseline	and	allow	for	its	activation	
after	CS-	exposure	have	not	been	defined.	In	addition,	the	regulation	and	roles	of	the	M-
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RLH	pathway	in	CS-induced	inflammation	and	remodeling	responses	and	in	human	COPD	
have	not	been	addressed.	The	investigators	demonstrated	that	NLRX1	expression	is	
significantly	decreased	in	three	COPD	cohorts.	This	suppression	correlates	with	disease	
severity	and	inversely	with	pulmonary	function,	quality	of	life,	and	prognosis.	CS	exposure	
inhibited	murine	NLRX1,	and	null	mutations	of	NLRX1	augmented	CS-induced	
inflammation,	alveolar	destruction,	protease	induction,	structural	cell	apoptosis,	and	
inflammasome	activation.	In	contrast,	null	mutations	of	MAVS	abrogated	this	CS-induced	
inflammation	and	remodeling.	Furthermore,	restoration	of	NLRX1	ameliorated	CS-induced	
alveolar	destruction	significantly.	Thus,	CS	exposure	inhibits	NLRX1,	which	facilitates	CS-
induced	and	MAVS-dependent	inflammatory,	remodeling,	protease	expression,	cell	death,	
and	inflammasome	responses.		
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2015;125(6):2458-2462.	
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Interleukin-18-Induced	Pulmonary	Type	1,	Type	2,	and	Type	17	Inflammation;	Alveolar	
Destruction;	and	Airway	Fibrosis	in	the	Murine	Lung.	Am	J	Respir	Cell	Mol	Biol.	
2015;53(6):863-871.	

Yoon	CM,	Nam	M,	Oh	YM,	Dela	Cruz	CS,	Kang	MJ.	Mitochondrial	Regulation	of	
Inflammasome	Activation	in	Chronic	Obstructive	Pulmonary	Disease.	J	Innate	Immun.	
2016;8(2):121-128.	
ALTITUDE	AND	SMOKE-INDUCED	INFLAMMATION			

Jordan	Metcalf,	MD;	University	of	Oklahoma	Health	Science	Center;	CIA	2012			

Dr.	Metcalf	and	colleagues	tested	the	hypothesis	that	cabin	altitude	exposure	exacerbates	
lung	inflammation	in	those	exposed	to	cigarette	smoke.	They	found	that	modest	cigarette	
smoke	exposure	results	in	increased	bronchoalveolar	lavage	(BAL)	cellularity.	There	is	a	
trend	toward	increased	cellularity	with	altitude	exposure	in	nonsmokers,	which	may	
suggest	that	cabin	altitude	alone	triggers	airway	inflammation	similar	to	that	seen	with	
cigarette	smoke,	though	to	a	lesser	degree.	Modest	cigarette	smoke	exposure	causes	
immunosuppression	of	the	innate	immune	antiviral	response	through	epigenetic	
modification	and	SHS	exposure	is	likely	to	cause	these	adverse	effects	as	well.	
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have	epigenetically	impaired	antiviral	responses.	Respir	Res.	2016;17(1):111.			
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Cross	CD,	Burian	D,	Youness	H,	Booth	JL,	Duggan	ES,	White	V,	Hutchings	D,	Metcalf	JD.	
Altitude	and	cigarette	smokePinduced	inflammation	[abstract].	Am	J	Respir	Crit		Care	Med	
2014;189:A4284.			
Cross	C,	Youness	H,	Booth	JL,	Duggan	ES,	Howard	L,	Hutchings	D,	White	V,	Self	DA,	Burian	
D,	Metcalf	JP.	Inflammation	with	altitude	and	cigarette	smoke	exposure	[abstract].	J	Invest	
Med	2014;62:745A.			
Ishaq	MK,	Cross	C,	Youness	H,	Booth	JL,	Duggan	E,	Howard	L,	PetroneP,	Holtslander	BA,	
Awab	A,	Hutchings	D,	White	V,	Self	DA,	Kupfer	DM,	Burian	D,	Metcalf	JP.	Effect	of	altitude	
and	cigarette	smoke	exposure	on	bronchoalveolar	lavage	fluid	cellularity	[abstract].	J	Invest	
Med	2015;63:697A.	

	Wu	W,	Zhang	W,	Booth	JL,	Metcalf	JP.	Human	primary	small	airway	epithelial	cells	isolated	
from	active	smokers	have	impaired	antiviral	immune	response	during	influenza	infection	
[abstract].	Am	J	Respir	Crit	Care	Med	2015;191:A1322.	

OXYGEN	(35)	IMPAIRS	MURINE	MACROPHAGE	FUNCTION		
Neil	Aggarwal,	MD,	Venkataramana	Sidhaye,	MD;	Johns	Hopkins	Medical	Institutions;	
YCSA	2011	

The	research	team	investigated	whether	low	concentrations	of	oxygen	that	are	beneficial	to	
hypoxemic	COPD	patients	may	impair	alveolar	macrophage	function	and	clearance	of	
bacteria.	One	key	observation	is	that	exposure	of	macrophages	in	culture	to	low-dose	(35-	
40%)	oxygen	following	cigarette	smoke	(CS)	exposure	appears	to	modulate	phagocytic	
receptor	expression.	In	addition,	following	exposure	to	CS	and	35-40%	oxygen,	these	
macrophages	phagocytose	Pseudomonas	bacteria	more	efficiently	than	macrophages	
exposed	to	CS	or	air	alone.	Marked	changes	were	noted	in	macrophage	cell	surface	
phagocytic	and	scavenger	receptor	expression	in	response	to	cigarette	smoke	and	40%	
oxygen.	Dectin-1	is	a	type	II	transmembrane	receptor	involved	in	beta-	glucan-derived	
fungal	pathogen	immune	responses	and	is	critical	for	clearance	of	fungal	pathogens	via	
recognition	of	beta-glucans.	Dectin-1	expression	was	increased	following	oxygen	exposure	
in	CS-exposed	macrophages,	and	this	increase	strongly	correlates	with	increased	bacterial	
uptake	by	macrophages.	With	the	strong	correlation	between	macrophage	Dectin-1	
expression	and	Pseudomonas	phagocytosis	among	MH-S	macrophages	in	culture,	oxygen-
induced	upregulation	of	Dectin-1	may	contribute	to	clearance	of	Pseudomonas	via	beta-
glucan	recognition	and	binding.	Oxygen	may	improve	bacterial	phagocytosis	through	
upregulation	of	cell	surface	phagocytic	and	scavenger	receptors.	These	findings	suggest	
that	oxygen-induced	modulation	of	macrophage	function	is	complex	and	likely	associated	
with	both	the	underlying	lung	substrate	and	the	level	of	supplemental	oxygen	that	is	
administered.	The	investigators	also	analyzed	epithelial	responses	to	CS	exposure,	with	
better	understanding	of	what	happens	to	the	epithelium	following	acute	and	repetitive	CS	
exposure.	They	found	that	there	are	significant	actin	cytoskeletal	modifications	that	occur	
that	alter	the	way	epithelia	form	a	monolayer	and	preserve	tissue	integrity	after	repetitive	
smoke	exposure.	These	changes	are	seen	in	epithelium	from	patients	with	COPD,	even	
when	the	cells	are	cultured	in	vitro	for	several	weeks.	This	remarkable	transformation	of	
the	epithelium	is	likely	to	impact	the	interactions	seen	between	the	epithelium	and	
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macrophages,	potentially	influencing	phagocytic	ability.	Mechanisms	modulating	these	
interactions	are	a	clear	next	step	in	the	understanding	of	CS	on	infection	and	inflammation.		
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Oxygen	Enhances	Macrophage-Derived	Bacterial	Clearance	following	Cigarette	Smoke	
Exposure.	J	Immunol	Res.	2016;2016:1280347.	
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Mandke	P,	Gans	JH,	Limjunyawong	N,	Sidhaye	VK,	Heller	NM,	Mitzner	W,	King	LS,	Aggarwal	
NR.	Enhanced	resolution	of	experimental	ARDS	through	IL-4-mediated	lung	macrophage	
reprogramming.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2016;310(8):L733-746.	

Singer	BD,	Mock	JR,	D'Alessio	FR,	Aggarwal	NR,	Mandke	P,	Johnston	L,	Damarla	M.	Flow-
cytometric	method	for	simultaneous	analysis	of	mouse	lung	epithelial,	endothelial,	and	
hematopoietic	lineage	cells.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2016;310(9):L796-801.	
AIRWAY	SPLUNC1	and	BACTERIAL	INFECTION	IN	COPD		

Hong	Wei	Chu,	MD;	National	Jewish	Health;	CIA	2011		

Dr.	Chu	investigated	the	effect	of	cigarette	smoke	(CS)	exposure	on	the	expression	of	a	
protein	called	short	palate	lung	and	nasal	epithelium	clone	1	(SPLUNC1)	in	the	airway	
epithelium,	which	may	affect	susceptibility	to	infections.	The	influence	of	SPLUNC1	in	acute	
exacerbations	of	COPD	(AECOPD)	was	investigated	by	applying	recombinant	SPLUNC1	
and/or	a	neutrophil	elastase	(NE)	inhibitor	to	SPLUNC1-deficient	mice	or	to	air-liquid	
interface	cultures	of	NE-exposed	airway	epithelial	cells	from	healthy	controls	and	from	
patients	with	COPD.	The	findings	guided	future	therapies	that	restore	SPLUNC1	
antimicrobial	functions	during	AECOPD.		
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Pulmon	Dis.	2016;11:1279-1286.	
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Jiang	D,	Berman	R,	Wu	Q,	Stevenson	C,	Chu	HW.	The	Anti-inflammatory	Effect	of	Alpha-1	
Antitrypsin	in	Rhinovirus-infected	Human	Airway	Epithelial	Cells.	J	Clin	Cell	Immunol.	
2016;7(6).	
Jiang	D,	Persinger	R,	Wu	Q,	Gross	A,	Chu	HW.	alpha1-Antitrypsin	promotes	SPLUNC1-
mediated	lung	defense	against	Pseudomonas	aeruginosa	infection	in	mice.	Respir	Res.	
2013;14:122.	
Wu	Q,	Jiang	D,	Chu	HW.	Cigarette	smoke	induces	growth	differentiation	factor	15	
production	in	human	lung	epithelial	cells:	implication	in	mucin	over-expression.	Innate	
Immun.	2012;18(4):617-626.	
Wu	Q,	Jiang	D,	Minor	M,	Chu	HW.	Electronic	cigarette	liquid	increases	inflammation	and	
virus	infection	in	primary	human	airway	epithelial	cells.	PLoS	One.	2014;9(9):e108342.	
Wu	Q,	van	Dyk	LF,	Jiang	D,	Dakhama	A,	Li	L,	White	SR,	Gross	A,	Chu	HW.	Interleukin-1	
receptor-associated	kinase	M	(IRAK-M)	promotes	human	rhinovirus	infection	in	lung	
epithelial	cells	via	the	autophagic	pathway.	Virology.	2013;446(1-2):199-206.	
Zhang	W,	Case	S,	Bowler	RP,	Martin	RJ,	Jiang	D,	Chu	HW.	Cigarette	smoke	modulates	PGE(2)	
and	host	defence	against	Moraxella	catarrhalis	infection	in	human	airway	epithelial	cells.	
Respirology.	2011;16(3):508-516.	
EFFECTS	OF	SMOKING	CESSATION	AND	VITAMIN	D	ON	PROGRESSION	OF	COPD		

Margaret	A.	Crane-Godreau,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	CIA	2011		
Dr.	Crane	and	colleagues	investigated	whether	vitamin	D	can	arrest	or	reverse	the	
progression	of	COPD-like	disease	in	inbred	FVB	female	mice	following	removal	from	
cigarette	smoke	(CSE)	treatment.	They	also	investigated	whether	high	dose	vitamin	D	
supplementation	during	CSE	can	alter	the	course	of	CSE-induced	lung	diseases	in	this	
model	system.		
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Ratcliffe	NR,	Hoopes	PJ,	Fiering	S,	Kelly	JA,	Leiter	JC.	Modeling	the	influence	of	vitamin	D	
deficiency	on	cigarette	smoke-induced	emphysema.	Front	Physiol.	2013;4:132.	

Crane-Godreau	MA,	Payne	P.	A	history	of	second	hand	smoke	exposure:	are	we	asking	the	
right	questions?	Front	Physiol.	2013;4:25.	

Larsson	L,	Pehrson	C,	Dechen	T,	Crane-Godreau	M.	Microbiological	components	in	
mainstream	and	sidestream	cigarette	smoke.	Tob	Induc	Dis.	2012;10(1):13.	

Liu	Y,	Antwi-Boampong	S,	BelBruno	JJ,	Crane	MA,	Tanski	SE.	Detection	of	secondhand	
cigarette	smoke	via	nicotine	using	conductive	polymer	films.	Nicotine	Tob	Res.	
2013;15(9):1511-1518.	

Payne	P,	Crane-Godreau	MA.	Meditative	movement	for	depression	and	anxiety.	Front	
Psychiatry.	2013;4:71.	
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"The	world	pandemic	of	vitamin	D	deficiency	could	possibly	be	explained	by	cellular	
inflammatory	response	activity	induced	by	the	renin-angiotensin	system".	Am	J	Physiol	Cell	
Physiol.	2013;304(11):C1040-1041.	

Schmalzl	L,	Crane-Godreau	MA,	Payne	P.	Movement-based	embodied	contemplative	
practices:	definitions	and	paradigms.	Front	Hum	Neurosci.	2014;8:205.	
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Neurology	Grand	Rounds,	Dartmouth	Hitchcock	Medical	Center.	Lebanon,	NH,	Jan	2014.		
Crane-Godreau	MA,	Payne	P,	Efficacy	of	meditative	movement	(Qigong)	in	cancer	patients.	
Presented	at	the	Hematologic	Oncology	Group,	Dartmouth	Hitchcock	Medical	Center.	
Lebanon,	NH,	Aug	2012.		
Crane-Godreau	MA,	Payne	P,	Nicotinic	acetylcholine	receptors:	implications	in	autonomic	
nervous	system	dysregulations	and	patient	survival.	Presented	at	the	Norris	Cotton	Cancer	
Center	ICIP.	Lebanon,	NH,	Sep.	2013.		
Crane-Godreau	MA,	Payne	P.	Conscious	self-regulation:	neural	pathways	from	pathology	to	
peace.	Presented	at	the	Geisel	School	of	Medicine	at	Dartmouth	College.	Hanover,	NH,	Apr	
26,	2013.		

Crane-Godreau	MA,	Payne	P.	Effects	of	autonomic	nervous	system	dysregulation	on	
survival	in	cancer	patients.	Presented	at	the	Neuro-Oncology	Tumor	Board,	Norris	Cotton	
Cancer	Center.	Lebanon,	NH,	Jun	2013.		

Maccani	MA,	Dechen	T,	Ryu	J,	Knopik	VS,	McGeary	JE,	Crane-Godreau	MA.	Spon2	expression	
in	cigarette	smoke-exposed	and	vitamin	D-deficient	mice.	Presented	at	the	College	on	
Problems	of	Drug	Dependence	(CPDD)	Annual	Meeting.	Palm	Springs,	CA,	Jun	9-14,	2012.		

THE	THERAPEUTIC	POTENTIAL	OF	Src	ANTAGONISTS	IN	COPD		
Robert	F.	Foronjy,	MD;	St.	Luke’s-Roosevelt	Hospital;	CIA	2011		

Dr.	Foronjy	and	colleagues	determined	how	the	redox	status	of	the	lung	influences	Src	
kinase	activity	and	tyrosine	phosphorylation	of	protein	phosphatase	(PP2A).	The	team	
studied	how	tyrosine	phosphorylation	of	PP2A	affects	lung	inflammation	and	protease	
expression	in	response	to	cigarette	smoke	exposure	and	investigated	if	inhibition	of	Src	
kinase	activity	in	vivo	increases	lung	PP2A	activity	and	prevents	the	damaging	effects	of	
acute	and	chronic	exposure.	These	experiments	may	lead	to	the	use	of	Src	antagonists,	
which	have	been	shown	to	be	well	tolerated	in	humans,	as	effective	treatments	for	COPD	
patients.		
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metalloproteinase	(MMPs)	levels	do	not	predict	disease	severity	or	progression	in	
emphysema.	PLoS	One.	2013;8(2):e56352.	

Foronjy	RF,	Majka	SM.	The	potential	for	resident	lung	mesenchymal	stem	cells	to	promote	
functional	tissue	regeneration:	understanding	microenvironmental	cues.	Cells.	
2012;1(4):874.	
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and	alveolar	destruction.	Am	J	Respir	Cell	Mol	Biol.	2013;49(5):721-730.	
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2012;7(12):e52889.	
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D'Armiento	JM,	Foronjy	RF.	Protein	phosphatase	2A	regulates	innate	immune	and	
proteolytic	responses	to	cigarette	smoke	exposure	in	the	lung.	Toxicol	Sci.	
2012;126(2):589-599.	
CIGARETTE	SMOKE	IMPAIRS	FABP5-MEDIATED	BACTERIAL	CLEARANCE		

Fabienne	Gally,	PhD;	National	Jewish	Health;	YCSA	2011		

COPD	is	associated	with	important	chronic	comorbid	diseases,	including	obesity,	
cardiovascular	disease,	diabetes,	and	hypertension.	FABP5	has	been	shown	to	play	a	role	in	
the	development	of	obesity,	insulin	resistance,	and	atherosclerosis.	The	investigators	have	
shown	that	fatty	acid	binding	protein	5	(FABP5)	mRNA	levels	from	human	smokers	with	
COPD	are	significantly	lower	than	those	from	smokers	without	COPD.	The	data	show	an	
association	between	the	FABP5	gene	and	COPD	exacerbations.	It	appears	that	decreased	
FABP5	expression	leads	to	increased	COPD	exacerbations.	CS	exposure	modulates	the	
expression	of	FABP5	in	primary	human	airway	epithelial	cells,	contributing	to	their	
sensitivity	to	bacterial	infection.	These	results	agree	with	previous	observations	that	CS	
exposure	alters	the	innate	immune	system,	in	particular	the	airway	epithelium	host	
defenses.	The	susceptibility	of	smokers	and	COPD	patients	to	CS-	dependent	diseases	may	
be	related	to	FABP5	expression	in	airway	epithelial	cell	and	its	modulation	of	PPAR	gamma	
activity	during	bacterial	infection.	The	investigators	have	previously	shown	that	bacterial	
infection	and	cigarette	smoke	exposure	differentially	regulate	FABP5	expression.	LPS	
increases	FABP5	transcript	expression	in	a	dose-dependent	manner	in	BEAS-2B	lung	
epithelial	cells.	c-Jun,	a	subunit	of	the	activator	protein	1	(AP-1)	transcription	factor,	binds	
to	a	consensus	sequence	in	the	FABP5	promoter	region.	Cigarette	smoke	impairs	c-Jun	
binding	to	the	FABP5	promoter,	providing	a	molecular	mechanism	underlying	the	
observation	that	CS	exposure	negatively	affects	FABP5	expression.	These	results	suggest	
that	LPS-induced	FABP5	upregulation	may	be	part	of	an	effective	innate	host	response	
aimed	at	protecting	lung	tissue	against	bacterial	infection-induced	inflammation.	Mouse	
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models	constructed	by	this	group	support	in	vitro	findings	that	show	that	FABP5	
expression	is	reduced	in	WT	mice	exposed	to	CS	and	increased	following	bacterial	
infection,	which	results	in	impaired	bacterial	clearance	in	WT	mice	exposed	to	CS.	FABP5-/-	
mice	are	more	sensitive	to	P.	aeruginosa	infection.	However,	in	the	presence	of	CS,	bacterial	
loads	are	reduced	in	FABP5-/-	mice	due	to	heightened	inflammation.	Treatment	with	anti-
Gr1	antibody	increases	the	bacterial	loads	in	FABP5-/-	mice	but	not	in	WT	mice.	It	also	
greatly	reduced	inflammatory	cell	recruitment	to	the	airways	but	increased	the	levels	of	
inflammatory	cytokines	and	chemokines	in	both	WT	and	FABP5-/-	mice.	FABP5-/-	mice	
exposed	to	cigarette	smoke	and	infected	with	P.	aeruginosa	may	recapitulate	an	episode	of	
exacerbation	with	heightened	levels	of	inflammatory	cells	and	cytokines.		
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deficiency	enhances	susceptibility	to	H1N1	influenza	A	virus-induced	lung	inflammation.	
Presented	at	the	Society	for	Free	Radical	Biology	&	Medicine.	San	Diego,	CA,	Nov.	14-18,	
2012.		
TOBACCO	INDUCED	EPIGENETIC	ALTERATIONS	IN	COPD		

Mohammad	O.	Hoque,	DDS,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2011		
Preliminary	data	indicate	that	exposure	to	tobacco	smoke	is	associated	with	induction	of	
epigenetic	alterations.	The	hypothesis	of	this	study	is	that	altered	methylation	patterns	due	
to	this	exposure	lead	to	changes	in	expression	of	genes	that	participate	in	the	development	
and	progression	of	COPD.	The	investigators	are	comparing	methylation	patterns	of	genes	
from	subjects	with	GOLD	stage	I,	II,	and	III	COPD	to	those	of	never-smokers	and	smokers	
without	disease.	Immunohistochemistry	is	being	used	to	investigate	the	protein	expression	
of	selected	biological	targets.	A	panel	of	hypo	and/or	hypermethylated	genes	is	being	
screened	to	determine	biological	functions	in	the	pathogenesis	of	COPD.	The	investigators	
hope	to	identify	epigenetically	modified	genes	that	can	be	used	as	non-invasive	biomarkers	
for	early	detection	of	disease.	

ROLE	OF	Cyr61	IN	CIGARETTE	SMOKING	INDUCED	COPD		
Yang	Jin,	MD,	PhD;	Brigham	and	Women’s	Hospital;	CIA	2011		

Dr.	Jin	and	colleagues	investigated	how	cigarette	smoke	exposure	induces	COPD	and	severe	
stage	emphysema.	The	team	focused	on	the	mechanism(s)	of	the	pathogenesis	of	COPD	
using	protein	Cyr61,	which	modulates	lung	tissue	remodeling	and	repair.	The	effect	of	CS	
exposure	on	regulation	of	Cyr61	expression	and	secretion	and	the	functional	role	of	Cyr61	
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in	CS-induced	lung	cell	apoptosis	in	vitro	and	emphysema	in	vivo	were	investigated,	as	well	
as	the	mechanisms	by	which	Cyr61	mediates	CS-induced	lung	epithelial	cell	apoptosis.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Liang	X,	Wei	SQ,	Lee	SJ,	Fung	JK,	Zhang	M,	Tanaka	A,	Choi	AM,	Jin	Y.	p62	sequestosome	
1/light	chain	3b	complex	confers	cytoprotection	on	lung	epithelial	cells	after	hyperoxia.	Am	
J	Respir	Cell	Mol	Biol.	2013;48(4):489-496.	

Moon	HG,	Kim	SH,	Gao	J,	Quan	T,	Qin	Z,	Osorio	JC,	Rosas	IO,	Wu	M,	Tesfaigzi	Y,	Jin	Y.	CCN1	
secretion	and	cleavage	regulate	the	lung	epithelial	cell	functions	after	cigarette	smoke.	Am	J	
Physiol	Lung	Cell	Mol	Physiol.	2014;307(4):L326-337.	

Moon	HG,	Zheng	Y,	An	CH,	Kim	YK,	Jin	Y.	CCN1	secretion	induced	by	cigarette	smoking	
extracts	augments	IL-8	release	from	bronchial	epithelial	cells.	PLoS	One.	2013;8(7):e68199.	

Wei	S,	Moon	HG,	Zheng	Y,	Liang	X,	An	CH,	Jin	Y.	Flotillin-2	modulates	fas	signaling	mediated	
apoptosis	after	hyperoxia	in	lung	epithelial	cells.	PLoS	One.	2013;8(10):e77519.	
PRESENTATIONS	AND	ABSTRACTS		

Jin	Y,	An	C,	Liang	X,	Ifedigbo	E,	Choi	AMK.	Cyr61	is	a	novel	regulator	in	the	pathogenesis	of	
cigarette	smoking	induced	emphysema	[abstract].	American	Thoracic	Society,	International	
Conference,	San	Francisco,	CA,	May	18-23,	2012.		

Liang	X	Wei	S,	Zheng	Y,	Moon	H,	Jin	Y.	CCN6	regulates	cell	death	in	lung	epithelial	cells	
[abstract].	American	Thoracic	Society	International	Conference.	Philadelphia	PA,	May	17-
22,	2013.	

Moon	HG,	Kim	S,	Rosas	IO,	Tesfaigzi	Y,	Jin	Y.	Exosomal	and	soluble	CCN1	differentially	
regulate	the	lung	epithelial	responses	to	cigarette	smoking	during	the	development	of	
COPD	[abstract].	American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	
16-21,	2014.	

Moon	HG,	Liang	X,	Zheng	Y,	Wei	S,	Jin	Y.	TLR9	signaling	induced	CCN1	secretion	in	lung	
epithelial	cells	regulates	lung	inflammation	[abstract].	The	American	Thoracic	Society	
International	Conference.	Philadelphia,	PA,	May	17-22	2013.		

Moon	HG,	Yang	J,	Dela	Cruz	C,	Jin	Y.	Epithelial	cell-derived	CCN1	is	an	essential	regulator	of	
the	inflammatory	responses	in	lung	infection	[abstract].	American	Thoracic	Society	
International	Conference.	San	Diego,	CA,	May	16-21,	2014.	

Wei	S,	Liang	X,	Zheng	Y,	Moon	HG,	An	C	,	Ifedigbo	E,	Jin	Y.	Flotillin-2,	a	central	regulator	of	
apoptosis	in	lung	epithelial	cells,	[abstract].	American	Thoracic	Society	International	
Conference.	Philadelphia	PA,	May	17-22,	2013.	

E-PROSTANOID	2	SIGNALING	IN	CIGARETTE	SMOKE-INDUCED	IMMUNE	SUPPRESSION		
Peter	Mancuso,	PhD;	University	of	Michigan;	CIA	2011		

Dr.	Mancuso	and	colleagues	studied	the	prostaglandin	EP2	receptor,	which	mediates	the	
immunosuppressive	effects	of	prostaglandin	E2	(PGE2)	during	pneumococcal	pneumonia,	
an	infection	common	among	smokers	and	COPD	patients.	The	team	also	investigated	the	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

310	

role	of	PGE2EP2	signaling	during	CS-exposure	and	pneumococcal	pneumonia	and	defined	
the	effects	of	CS-exposure	on	the	dynamics	of	EP2	expression	and	PGE2-EP2	signaling	or	
blockage	of	alveolar	macrophage	effector	functions.	They	also	assessed	the	ability	of	an	EP2	
receptor	antagonist	to	ameliorate	established	pneumococcal	pneumonia	in	normal	mice	
exposed	to	CS.		
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PUBLICATIONS		

Aronoff	DM,	Bergin	IL,	Lewis	C,	Goel	D,	O'Brien	E,	Peters-Golden	M,	Mancuso	P.	E-
prostanoid	2	receptor	signaling	suppresses	lung	innate	immunity	against	Streptococcus	
pneumoniae.	Prostaglandins	Other	Lipid	Mediat.	2012;98(1-2):23-30.	

Bourdonnay	E,	Zaslona	Z,	Penke	LR,	Speth	JM,	Schneider	DJ,	Przybranowski	S,	Swanson	JA,	
Mancuso	P,	Freeman	CM,	Curtis	JL,	Peters-Golden	M.	Transcellular	delivery	of	vesicular	
SOCS	proteins	from	macrophages	to	epithelial	cells	blunts	inflammatory	signaling.	J	Exp	
Med.	2015;212(5):729-742.	
Dolan	JM,	Weinberg	JB,	O'Brien	E,	Abashian	A,	Procario	MC,	Aronoff	DM,	Crofford	LJ,	Peters-
Golden	M,	Ward	L,	Mancuso	P.	Increased	lethality	and	defective	pulmonary	clearance	of	
Streptococcus	pneumoniae	in	microsomal	prostaglandin	E	synthase-1-knockout	mice.	Am	J	
Physiol	Lung	Cell	Mol	Physiol.	2016;310(11):L1111-1120.	

Ganesan	S,	Comstock	AT,	Kinker	B,	Mancuso	P,	Beck	JM,	Sajjan	US.	Combined	exposure	to	
cigarette	smoke	and	nontypeable	Haemophilus	influenzae	drives	development	of	a	COPD	
phenotype	in	mice.	Respir	Res.	2014;15:11.	

Ganesan	S,	Unger	BL,	Comstock	AT,	Angel	KA,	Mancuso	P,	Martinez	FJ,	Sajjan	US.	Aberrantly	
activated	EGFR	contributes	to	enhanced	IL-8	expression	in	COPD	airways	epithelial	cells	
via	regulation	of	nuclear	FoxO3A.	Thorax.	2013;68(2):131-141.	
Mancuso	P,	Myers	MG,	Jr.,	Goel	D,	Serezani	CH,	O'Brien	E,	Goldberg	J,	Aronoff	DM,	Peters-
Golden	M.	Ablation	of	leptin	receptor-mediated	ERK	activation	impairs	host	defense	
against	Gram-negative	pneumonia.	J	Immunol.	2012;189(2):867-875.	
McCarthy	MK,	Levine	RE,	Procario	MC,	McDonnell	PJ,	Zhu	L,	Mancuso	P,	Crofford	LJ,	Aronoff	
DM,	Weinberg	JB.	Prostaglandin	E2	induction	during	mouse	adenovirus	type	1	respiratory	
infection	regulates	inflammatory	mediator	generation	but	does	not	affect	viral	
pathogenesis.	PLoS	One.	2013;8(10):e77628.	

O'Brien	E,	Bergin	IL,	Dolinoy	DC,	Zaslona	Z,	Little	RJ,	Tao	Y,	Peters-Golden	M,	Mancuso	P.	
Perinatal	bisphenol	A	exposure	beginning	before	gestation	enhances	allergen	sensitization,	
but	not	pulmonary	inflammation,	in	adult	mice.	J	Dev	Orig	Health	Dis.	2014;5(2):121-131.	

O'Brien	E,	Dolinoy	DC,	Mancuso	P.	Perinatal	bisphenol	A	exposures	increase	production	of	
pro-inflammatory	mediators	in	bone	marrow-derived	mast	cells	of	adult	mice.	J	
Immunotoxicol.	2014;11(3):205-212.	
O'Brien	E,	Dolinoy	DC,	Mancuso	P.	Bisphenol	A	at	concentrations	relevant	to	human	
exposure	enhances	histamine	and	cysteinyl	leukotriene	release	from	bone	marrow-derived	
mast	cells.	J	Immunotoxicol.	2014;11(1):84-89.	
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Speth	JM,	Bourdonnay	E,	Penke	LR,	Mancuso	P,	Moore	BB,	Weinberg	JB,	Peters-Golden	M.	
Alveolar	Epithelial	Cell-Derived	Prostaglandin	E2	Serves	as	a	Request	Signal	for	
Macrophage	Secretion	of	Suppressor	of	Cytokine	Signaling	3	during	Innate	Inflammation.	J	
Immunol.	2016;196(12):5112-5120.	

Stolberg	VR,	Martin	B,	Mancuso	P,	Olszewski	MA,	Freeman	CM,	Curtis	JL,	Chensue	SW.	Role	
of	CC	chemokine	receptor	4	in	natural	killer	cell	activation	during	acute	cigarette	smoke	
exposure.	Am	J	Pathol.	2014;184(2):454-463.	

Stolberg	VR,	McCubbrey	AL,	Freeman	CM,	Brown	JP,	Crudgington	SW,	Taitano	SH,	Saxton	
BL,	Mancuso	P,	Curtis	JL.	Glucocorticoid-Augmented	Efferocytosis	Inhibits	Pulmonary	
Pneumococcal	Clearance	in	Mice	by	Reducing	Alveolar	Macrophage	Bactericidal	Function.	J	
Immunol.	2015;195(1):174-184.	
PRESENTATIONS	AND	ABSTRACTS		

Freeman	CM,	Erb-Downward	JR,	Brown	SR,	Nelson	JD,	McCubbrey	AL,	McCloskey	L,	Geal	T,	
Mancuso	P,	Olszewski	MA,	Chensue	SW,	Huffnagle	GB,	Curtis	JL.	Human	lung	microbiome	
community	structures	correlate	with	the	responsiveness	of	alveolar	macrophages	to	
stimulated	cytokine	production	[abstract].	Am	J	Respir	Crit	Care	Med	2013;187:A3766.		

Mancuso	P,	Dolan	J,	O’Brien	E,	Mead	M,	Carnegie	M,	Abashian	A,	Levine	R,	Aronoff	D,	
Weinberg	J.	Microsomal	Prostaglandin	E	synthase-1	knockout	mice	exhibit	impaired	host	
defense	in	pneumococcal	pneumonia	[abstract].	Am	J	Respir	Crit	Care	Med	2013:187:A5256.		
Olszewski,	M.A.,	Y.	Qui,	A.N.	Malachowski,	P.	Vedula,	N.R.	Falkowski,	J.R.	Erb-Downward,	
C.M.	Freeman,	Mancuso	P,	Chensue	SW,	Huffnagle	GB,	Curtis	JL.	Altered	pulmonary	innate	
responses	to	bacterial	products	in	tobacco	smoke-exposed	mice	are	linked	to	
reprogramming	of	epithelial	host	defense	gene	induction	[abstract].	Am	J	Respir	Crit	Care	
Med	2013;187:A5486.		
Sajjan	U,	Comstock	AT,	Mancuso	P,	Beck	JM.	Exposure	to	a	combination	of	cigarette	smoke	
and	heat-killed	non-typeable	H.	Influenzae	induces	a	COPD	phenotype	in	mice	[abstract].	
Am	J	Respir	Crit	Care	Med	2013;187:A3488.		
SMOKE	INDUCED	UNFOLDED	PROTEIN	RESPONSE	IN	COPD		

Anna	Blumental-Perry,	PhD;	Mercer	University	School	of	Medicine;	YCSA	2010		

Dr.	Blumental-Perry	and	colleagues	investigated	problems	with	protein	folding	and	
induction	of	stress	signaling	connected	to	the	protein	folding	machinery	as	an	early	event	
in	response	to	CS	exposure.	They	identified	protein	disulphide	isomerase	(PDI)	as	an	
endoplasmic	reticulum	resident	target	of	CS.	PDI	is	a	protein	implicated	as	a	factor	in	the	
pathogenesis	of	different	diseases.	An	increase	in	PDI	usually	confers	protection	from	the	
stress	of	exposure,	but	the	team	found	that	CS	modifies	the	protein	and	renders	it	less	
active	and	less	efficient	in	performing	its	protective	function.	Moreover,	the	modified	
protein	has	the	potential	to	facilitate	cell	death.	The	team	addressed	the	question	of	
whether	the	ratio	of	modified-by-smoke	PDI	to	functional	PDI	increases	as	disease	
progresses.	They	also	tested	the	correlation	between	the	age-related	failure	of	the	
protective	mechanisms	seen	in	COPD	and	the	ability	of	individual	cells	to	function	with	
inefficient	PDI.		
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Blumental-Perry	A.	Unfolded	protein	response	in	chronic	obstructive	pulmonary	disease:	
smoking,	aging	and	disease:	a	SAD	trifecta.	Curr	Mol	Med.	2012;12(7):883-898.	

Kenche	H,	Baty	CJ,	Vedagiri	K,	Shapiro	SD,	Blumental-Perry	A.	Cigarette	smoking	affects	
oxidative	protein	folding	in	endoplasmic	reticulum	by	modifying	protein	disulfide	
isomerase.	FASEB	J.	2013;27(3):965-977.	

Kenche	H,	Ye	ZW,	Vedagiri	K,	Richards	DM,	Gao	XH,	Tew	KD,	Townsend	DM,	Blumental-
Perry	A.	Adverse	Outcomes	Associated	with	Cigarette	Smoke	Radicals	Related	to	Damage	to	
Protein-disulfide	Isomerase.	J	Biol	Chem.	2016;291(9):4763-4778.	

Minematsu	N,	Blumental-Perry	A,	Shapiro	SD.	Cigarette	smoke	inhibits	engulfment	of	
apoptotic	cells	by	macrophages	through	inhibition	of	actin	rearrangement.	Am	J	Respir	Cell	
Mol	Biol.	2011;44(4):474-482.	

Vogelgesang	A,	Scapin	C,	Barone	C,	Tam	E,	Blumental	Perry	A,	Dammann	CE.	Cigarette	
smoke	exposure	during	pregnancy	alters	fetomaternal	cell	trafficking	leading	to	retention	
of	microchimeric	cells	in	the	maternal	lung.	PLoS	One.	2014;9(5):e88285.	

PRESENTATIONS	AND	ABSTRACTS		
Degar	A,	Kenche	H,	Pandit	K,	Kaminski	N,	Richards	D,	Nelson	C,	Blumental-Perry	A.	miRNA-
805	up-regulation	in	response	to	cigarette	smoke	challenge	regulates	alveolar	type	II	cells	
regeneration	and	repair	capacity.	Presented	at	the	American	Thoracic	Society	meeting.	
Philadelphia,	PA,	May	17-22,	2013.		

Degar	A,	Pandit	K,	Kaminski	N,	Perry	Y,	D'Souza	MJ,	Blumental-Perry	A.	Cigarette	smoke	
exposure	alters	mitochondria	function	by	regulating	expression	of	mitochondrial	miR-
805/mitosRNA-L-DL-1	in	alveolar	type-II	cells.	Presented	at	the	for	presentation	at	the	ATS	
International	Conference.	Denver,	CO,	May	15-20,	2015.		

Degar	A,	Pandit	K,	Kenche	H,	Perry	Y,	Kaminski	N	and	Blumental-Perry	A.	Smoke	induced	
miRNA	expression	profiles	of	type	II	cells	differ	from	total	lung	and	macrophages	
[abstract].	Am	J	Respir	Crit	Care	Med	2012;185;A2016.		

Kenche	H,	Brown	JA,	Blumental-Perry	A.	One	time	cigarette	smoking	(CS)	results	in	
oxidation	of	protein	disulfide	isomerase	(PDI)	and	induction	of	unfolded	protein	response	
(UPR)	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185;A1262.		

Kenche	H,	Vedagiri	K,	Shapiro	SD,	Blumental-Perry	A.	Cigarette	smoking	affects	oxidative	
protein	folding	in	endoplasmic	reticulum	by	modifying	protein	disulphide	isomerase.	
Presented	at	the	FASEB	Summer	Research	conferences:	Protein	Folding	in	Cells.	Saxtons	
River,	VT,	Jul	29-Aug	3,	2012.		
Vedagiri	K,	Reynolds	CE,	Kenche	H,	Degar	A,	Blumental-Perry	A.	Unfolded	protein	response	
as	a	driving	force	of	tissue	loss	during	virally	induced	exacerbations	of	chronic	obstructive	
pulmonary	disease.	Presented	at	the	FASEB	Summer	Research	conferences:	From	Unfolded	
Proteins	in	the	ER	to	Disease.	Saxtons	River,	VT,	Jun	16-21,	2013.		
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CIGARETTE	SMOKE	INDUCES	ENDOGENOUS	OXIDANT	INJURY		
Russell	Bowler,	MD,	PhD;	National	Jewish	Health;	CIA	2010		

Dr.	Bowler	and	colleagues	studied	whether	oxidative	stress	is	responsible	for	the	observed	
persistence	of	free	radicals	in	COPD	patients.	The	team	created	a	knock-in	mouse	that	
contains	a	single	nucleotide	polymorphism	(SNP)	in	the	gene	(SOD3)	that	encodes	the	
antioxidant	protein	ECSOD.	This	is	identical	to	the	human	SNP	(R213G)	that	is	associated	
with	a	lower	risk	of	COPD.	These	mice	have	a	similar	phenotype	to	humans	(i.e.,	a	
significant	increase	in	plasma	EC-SOD)	as	well	as	low	levels	of	EC-SOD	in	tissues	and	high	
levels	of	EC-SOD	in	other	biologic	fluids	such	as	bronchoalveolar	lavage	fluid	(BALF).	The	in	
vivo	studies	suggest	that	the	high	levels	of	EC-SOD	in	BALF	are	responsible	for	the	
protection	from	lung	inflammation	and	oxidative	and	nitrative	injury,	and	that	enhanced	
EC-SOD	activity	promotes	resolution	of	inflammation	through	a	reduction	in	
proinflammatory	cytokines	and	enhanced	clearance	of	apoptotic	cells	(efferocytosis).	The	
team	also	developed	antioxidant	therapies	based	on	SOD	activity.		
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2013;8(5):e64689.	

Kim	YI,	Schroeder	J,	Lynch	D,	Newell	J,	Make	B,	Friedlander	A,	Estepar	RS,	Hanania	NA,	
Washko	G,	Murphy	JR,	Wilson	C,	Hokanson	JE,	Zach	J,	Butterfield	K,	Bowler	RP,	Copdgene	I.	
Gender	differences	of	airway	dimensions	in	anatomically	matched	sites	on	CT	in	smokers.	
COPD.	2011;8(4):285-292.	
Nicks	ME,	O'Brien	MM,	Bowler	RP.	Plasma	antioxidants	are	associated	with	impaired	lung	
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participants	with	COPD	in	the	SPIROMICS	cohort.	Thorax.	2016.	
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Sorheim	IC,	DeMeo	DL,	Washko	G,	Litonjua	A,	Sparrow	D,	Bowler	R,	Bakke	P,	Pillai	SG,	
Coxson	HO,	Lomas	DA,	Silverman	EK,	Hersh	CP,	International	CGNI.	Polymorphisms	in	the	
superoxide	dismutase-3	gene	are	associated	with	emphysema	in	COPD.	COPD.	
2010;7(4):262-268.	

Tollefson	AK,	Oberley-Deegan	RE,	Butterfield	KT,	Nicks	ME,	Weaver	MR,	Remigio	LK,	
Decsesznak	J,	Chu	HW,	Bratton	DL,	Riches	DW,	Bowler	RP.	Endogenous	enzymes	(NOX	and	
ECSOD)	regulate	smoke-induced	oxidative	stress.	Free	Radic	Biol	Med.	2010;49(12):1937-
1946.	

ROLE	OF	MMP-12	IN	COPD	EXACERBATIONS		
McGarry	Houghton,	MD;	University	of	Pittsburgh;	Fred	Hutchinson	Cancer	Research	
Center;	CIA	2010		
Dr.	Houghton	and	colleagues	identified	an	antimicrobial	peptide	residing	within	the	
carboxyterminal	domain	(CTD)	of	macrophage	elastase	(matrix	metalloproteinase-12	or	
MMP-12).	They	generated	a	model	of	acute	bacterial	COPD	exacerbation	by	combining	a	
cigarette	smoke	exposure	protocol	with	the	agarose	plug	model	of	bacterial	airway	
infection.	Gene-targeted	mice	were	used	to	dissect	the	contributions	of	inflammatory	cell-
derived	proteinases	on	infection	vs.	tissue	destruction	in	COPD/emphysema.	The	team	
optimized	the	MMP-12	CTD	bacterial	killing	peptide	by	changing	residues	to	enhance	both	
solubility	and	bacteriocidal	properties	and	tested	it	in	in	vivo	models	of	infection.		
TARGETING	c-JUN	TO	REGENERATE	EPITHELIUM	IN	COPD		

Sekhar	Reddy,	PhD;	University	of	Illinois	at	Chicago;	CIA	2010		

Dr.	Reddy	and	colleagues	investigated	the	mechanisms	by	which	loss	of	c-Jun	contributes	to	
progressive	emphysema.	They	found	that	targeted	deletion	of	Jun	in	type	II	epithelial	cells	
increased	the	level	of	apoptosis	in	the	lungs	at	1.5	months	of	age,	and	the	number	of	
apoptotic	cells	increased	gradually	with	age.	This	was	accompanied	by	an	inflammatory	
response	at	3	months,	leading	to	a	gradual	loss	of	lung	alveoli	in	8-	and	12-month-old	mice.	
The	investigators	analyzed	cytokine	expression	and	found	increased	levels	of	TNF	alpha	
and	IL-13	in	BAL	fluids	from	Jundeficient	mice	as	compared	to	wild-type	mice;	both	of	
these	cytokines	have	been	implicated	in	emphysema.	Genetic	disruption	of	surfactant	
protein	D	(SP-D)	causes	progressive	emphysema,	accompanied	by	inflammation.	The	
investigators	also	analyzed	SP	gene	expression	in	the	lungs	of	these	mice,	which	revealed	
strikingly	lower	levels	of	SP-A,	SP-C,	and	SP-D	in	the	lungs	of	Jundeficient	mice.	The	data	
suggest	that	deregulation	of	Jun/AP-1-regulated	surfactant	gene	expression	contributes	in	
part	to	the	progression	of	emphysema,	and	that	loss	of	c-Jun	promotes	cell	death	
accompanied	by	dysregulated	cytokine	and	surfactant	gene	expression,	contributing	to	the	
development	of	emphysema.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Rajasekaran	S,	Reddy	NM,	Zhang	W,	Reddy	SP.	Expression	profiling	of	genes	regulated	by	
Fra-1/AP-1	transcription	factor	during	bleomycin-induced	pulmonary	fibrosis.	BMC	
Genomics.	2013;14:381.	
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Rajasekaran	S,	Vaz	M,	Reddy	SP.	Fra-1/AP-1	transcription	factor	negatively	regulates	
pulmonary	fibrosis	in	vivo.	PLoS	One.	2012;7(7):e41611.	

Reddy	NM,	Vegiraju	S,	Irving	A,	Paun	BC,	Luzina	IG,	Atamas	SP,	Biswal	S,	Ana	NA,	Mitzner	
W,	Reddy	SP.	Targeted	deletion	of	Jun/AP-1	in	alveolar	epithelial	cells	causes	progressive	
emphysema	and	worsens	cigarette	smoke-induced	lung	inflammation.	Am	J	Pathol.	
2012;180(2):562-574.	
Vaz	M,	Machireddy	N,	Irving	A,	Potteti	HR,	Chevalier	K,	Kalvakolanu	D,	Reddy	SP.	Oxidant-
induced	cell	death	and	Nrf2-dependent	antioxidative	response	are	controlled	by	Fra-1/AP-
1.	Mol	Cell	Biol.	2012;32(9):1694-1709.	
Vaz	M,	Reddy	NM,	Rajasekaran	S,	Reddy	SP.	Genetic	disruption	of	Fra-1	decreases	
susceptibility	to	endotoxin-induced	acute	lung	injury	and	mortality	in	mice.	Am	J	Respir	Cell	
Mol	Biol.	2012;46(1):55-62.	

BOOK	CHAPTERS,	ETC.		

Reddy	NM,	Qureshi	W,	Potteti	HR,	Kalvakolanu	D,	Reddy	SP.	Regulation	of	mitochondrial	
functions	by	transcription	factor	Nrf2.	In:	Natarajan	V,	Parinandini	N,	eds.	Mitochondrial	
Function	in	Lung	Health	and	Disease.	New	York,	NY:	Humana	Press,	2014.		

CIGARETTE	SMOKE	EXPOSURE	AND	HIGH	FAT	DIET	IN	COPD		
Steven	D.	Shapiro,	MD;	University	of	Pittsburgh;	CIA	2010		

Cigarette	smoking	and	high	fat	diet	are	two	lifestyle	factors	that	contribute	greatly	to	
morbidity	and	mortality	in	the	United	States.	Despite	the	fact	that	many	persons	indulge	in	
both	of	these	habits,	the	causes	of	these	diseases	have	only	been	considered	in	isolation.	Dr.	
Shapiro	and	colleagues	studied	the	impact	of	cigarette	smoking	in	conjunction	with	high	fat	
diet	on	the	development	of	COPD/emphysema.	Additionally,	they	focused	on	the	
development	of	pulmonary	hypertension	associated	with	COPD.		
FAMRI	SUPPORTED	RESEARCH		
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Tsuji	T,	Kelly	NJ,	Takahashi	S,	Leme	AS,	Houghton	AM,	Shapiro	SD.	Macrophage	elastase	
suppresses	white	adipose	tissue	expansion	with	cigarette	smoking.	Am	J	Respir	Cell	Mol	
Biol.	2014;51(6):822-829.	

THE	ROLE	OF	REDOX	ENZYMES	IN	ACROLEIN	TOXICITY		
Page	Spiess,	PhD;	University	of	Vermont;	YCSA	2010		

Dr.	Spiess	and	colleagues	investigated	whether	acrolein	alters	specific	redox	enzymes	by	
adduction	of	highly	reactive	amino	acid	residues	within	the	enzymes’	active	sites.	They	
characterized	morphological	changes	in	airway	epithelial	cells	that	correlate	with	the	
formation	of	acrolein-adducted	proteins	along	with	effects	on	redox	enzyme	systems.	Using	
in	vitro	and	in	vivo	mouse	models	exposed	to	acrolein	vapor	at	concentrations	found	in	SHS,	
the	investigators	found	that	acrolein	adduction	of	redox	enzymes	contributes	significantly	
to	morphological	changes	in	pulmonary	epithelial	cells	following	exposure.	The	
identification	of	acrolein-protein	adducts	was	compared	with	morphological	and	functional	
outcomes	to	find	a	biomarker	of	acrolein	exposure.	Acrolein	adduction	of	specific	redox	
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enzymes	was	studied	to	determine	if	the	biochemical	alterations	in	the	enzymes	contribute	
to	changes	in	activity	that	cause	functional	and	morphological	changes.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Spiess	PC,	Deng	B,	Hondal	RJ,	Matthews	DE,	van	der	Vliet	A.	Proteomic	profiling	of	acrolein	
adducts	in	human	lung	epithelial	cells.	J	Proteomics.	2011;74(11):2380-2394.	
CIGARETTE	SMOKE	IMPAIRS	REMOVAL	OF	APOPTOTIC	CELLS	(EFFEROCYTOSIS)	
THROUGH	RHO-A-DEPENDENT	AND	INDEPENDENT	MECHANISMS		

R.	William	Vandivier,	MD;	University	of	Colorado,	Denver;	CIA	2010		
Dr.	Vandivier	and	colleagues	investigated	the	effect	of	CS	on	efferocytosis	in	vivo	and	ex	vivo	
using	acute,	subacute,	and	long-term	mouse	exposure	models.	Acute	and	subacute	CS	
exposure	suppressed	efferocytosis	by	alveolar	macrophages	in	a	dose-dependent,	
reversible,	and	cell-type	independent	manner,	while	more	intense	CS-exposure	had	an	
irreversible	effect.	In	contrast,	CS	did	not	alter	ingestion	through	the	Fc	gamma	receptor.	At	
24	hours	post	exposure,	the	inhibitory	effect	of	CS	on	apoptotic	cell	clearance	depended	on	
oxidants,	because	the	effect	was	blunted	in	oxidant-resistant	ICR	mice,	and	was	prevented	
by	genetic	or	pharmacologic	antioxidant	strategies	in	vivo	and	ex	vivo.	At	the	same	time	
point,	CS	inhibited	efferocytosis	through	oxidant-dependent	activation	of	the	RhoA/Rho	
kinase	pathway	by	a	number	of	mechanisms,	including	1)	CS	activation	of	RhoA,	2)	
antioxidant	prevention	of	CS	RhoA	activation,	and	3)	reversal	of	the	suppressive	effect	of	CS	
on	apoptotic	cell	clearance	in	vivo	and	ex	vivo	by	inhibitors	of	the	RhoA/Rho	kinase	
pathway.	In	contrast,	CS	exposure	inhibited	efferocytosis	immediately	post	exposure	in	a	
RhoA/Rho	kinase	independent	manner.	The	ability	of	CS	to	inhibit	efferocytosis	was	TNFa-
dependent	at	24	hours	post	exposure,	but	was	TNFa-independent	immediately	post	
exposure.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Kearns	MT,	Dalal	S,	Horstmann	SA,	Richens	TR,	Tanaka	T,	Doe	JM,	Boe	DM,	Voelkel	NF,	
Taraseviciene-Stewart	L,	Janssen	WJ,	Lee	CG,	Elias	JA,	Bratton	D,	Tuder	RM,	Henson	PM,	
Vandivier	RW.	Vascular	endothelial	growth	factor	enhances	macrophage	clearance	of	
apoptotic	cells.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2012;302(7):L711-718.	

ROLE	OF	FRA-1	TRANSCRIPTION	FACTOR	IN	COPD		
Michelle	Vaz,	PhD;	Johns	Hopkins	Bloomberg	School	of	Public	Health173;	YCSA	2010		

Dr.	Vaz	and	colleagues	investigated	the	role	of	the	Fra-1	transcription	factor	in	mediating	
cigarette	smoke	(CS)-induced	lung	inflammatory	responses	and	in	the	development	of	
COPD.	In	vitro	experiments	suggest	that	Fra-1	plays	a	vital	role	in	regulating	the	expression	
of	cigarette	smoke-induced	inflammatory	cytokines	as	well	as	proteases	that	are	known	to	
play	important	roles	in	the	pathogenesis	of	COPD.	Results	obtained	from	the	in	vivo	
experiments	using	a	mouse	model	with	a	conditional	deletion	of	fra-1	in	
macrophages/myeloid	cells	show	that	deletion	of	Fra-1	in	macrophages	decreases	cigarette	
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smoke-induced	lung	macrophage-mediated	inflammation	in	mice.	However,	the	lack	of	Fra-
1	expression	in	macrophages	alone	is	not	sufficient	to	attenuate	the	lung	morphological	
changes	typical	of	CS-induced	emphysema.	Fra-1	has	a	similar	pro-inflammatory	role	in	
lung	epithelial	cells	too.	Fra-1	can	modulate	the	expression	of	cigarette	smoke-induced	
cytokines	by	regulating	the	acetylation	of	these	genes.	Fra-1	enhances	chronic	CS-induced	
inflammatory	gene	expression	by	increasing	histone	acetylation	at	promoters	of	
inflammatory	genes.	This	is	mediated	via	increased	recruitment	of	histone	acetyl	
transferases	such	as	p300	at	the	promoters	of	these	genes.	Additionally,	Fra-1	possibly	
enhances	CS	condensate-induced	inflammatory	gene	expression	by	decreasing	recruitment	
of	deacetylases	to	promoters	of	inflammatory	genes.	Fra-1	can	also	enhance	the	
development	of	COPD	by	altering	the	methylation	status	of	genes	involved	in	the	
development	of	COPD.		
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induced	cell	death	and	Nrf2-dependent	antioxidative	response	are	controlled	by	Fra-1/AP-
1.	Mol	Cell	Biol.	2012;32(9):1694-1709.	
Vaz	M,	Rajasekaran	S,	Potteti	HR,	Reddy	SP.	Myeloid-specific	Fos-related	antigen-1	
regulates	cigarette	smoke-induced	lung	inflammation,	not	emphysema,	in	mice.	Am	J	Respir	
Cell	Mol	Biol.	2015;53(1):125-134.	
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susceptibility	to	endotoxin-induced	acute	lung	injury	and	mortality	in	mice.	Am	J	Respir	Cell	
Mol	Biol.	2012;46(1):55-62.	

Yusuf	D,	Butland	SL,	Swanson	MI,	Bolotin	E,	Ticoll	A,	Cheung	WA,	Zhang	XY,	Dickman	CT,	
Fulton	DL,	Lim	JS,	Schnabl	JM,	Ramos	OH,	Vasseur-Cognet	M,	de	Leeuw	CN,	Simpson	EM,	
Ryffel	GU,	Lam	EW,	Kist	R,	Wilson	MS,	Marco-Ferreres	R,	Brosens	JJ,	Beccari	LL,	Bovolenta	
P,	Benayoun	BA,	Monteiro	LJ,	Schwenen	HD,	Grontved	L,	Wederell	E,	Mandrup	S,	Veitia	RA,	
Chakravarthy	H,	Hoodless	PA,	Mancarelli	MM,	Torbett	BE,	Banham	AH,	Reddy	SP,	Cullum	
RL,	Liedtke	M,	Tschan	MP,	Vaz	M,	Rizzino	A,	Zannini	M,	Frietze	S,	Farnham	PJ,	Eijkelenboom	
A,	Brown	PJ,	Laperriere	D,	Leprince	D,	de	Cristofaro	T,	Prince	KL,	Putker	M,	del	Peso	L,	
Camenisch	G,	Wenger	RH,	Mikula	M,	Rozendaal	M,	Mader	S,	Ostrowski	J,	Rhodes	SJ,	Van	
Rechem	C,	Boulay	G,	Olechnowicz	SW,	Breslin	MB,	Lan	MS,	Nanan	KK,	Wegner	M,	Hou	J,	
Mullen	RD,	Colvin	SC,	Noy	PJ,	Webb	CF,	Witek	ME,	Ferrell	S,	Daniel	JM,	Park	J,	Waldman	SA,	
Peet	DJ,	Taggart	M,	Jayaraman	PS,	Karrich	JJ,	Blom	B,	Vesuna	F,	O'Geen	H,	Sun	Y,	
Gronostajski	RM,	Woodcroft	MW,	Hough	MR,	Chen	E,	Europe-Finner	GN,	Karolczak-Bayatti	
M,	Bailey	J,	Hankinson	O,	Raman	V,	LeBrun	DP,	Biswal	S,	Harvey	CJ,	DeBruyne	JP,	
Hogenesch	JB,	Hevner	RF,	Heligon	C,	Luo	XM,	Blank	MC,	Millen	KJ,	Sharlin	DS,	Forrest	D,	
Dahlman-Wright	K,	Zhao	C,	Mishima	Y,	Sinha	S,	Chakrabarti	R,	Portales-Casamar	E,	Sladek	
FM,	Bradley	PH,	Wasserman	WW.	The	transcription	factor	encyclopedia.	Genome	Biol.	
2012;13(3):R24.		
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PRESENTATIONS	AND	ABSTRACTS		
Vaz	M,	Biswal	S,	Reddy	SP.	Loss	of	Fra-1	mitigates	cigarette	smoke-induced	pro-
inflammatory	cytokine	expression	in	cultured	macrophages	and	lung	macrophagic	
inflammation	in	mice	[abstract].	Presented	at	a	mini-symposium	at	the	American	Thoracic	
Society	International	Conference,	Philadelphia,	PA,	May	18-23,	2012.		

AUTOPHAGY	IN	COPD		
Augustine	M.	K.	Choi,	MD;	Brigham	and	Women’s	Hospital;	CIA	2009		

Dr.	Choi’s	data	strongly	suggest	that	autophagy	is	a	major	cellular	and	tissue	response	to	
tobacco	smoke	exposure	in	vitro	and	in	vivo,	which	is	also	observed	in	human	COPD	lung	
specimens.	The	autophagic	responses	may	contribute	to	tobacco-induced	apoptosis	and	
pathogenesis	of	emphysema.	Dr.	Choi	and	colleagues	determined	whether	autophagy	plays	
a	critical	role	in	pulmonary	responses	to	cigarette	smoke	exposure	in	vitro	and	in	vivo,	and	
if	it	regulates	tobacco	smoke-induced	apoptosis	and	pathogenesis	of	emphysema.	They	also	
determined	whether	Egr-1	acts	as	a	critical	factor	that	regulates	the	regulation	and	
function	of	autophagy	in	emphysema.		
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AM.	Autophagy	protein	microtubule-associated	protein	1	light	chain-3B	(LC3B)	activates	
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2010;107(44):18880-18885.	
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Opin	Immunol.	2012;24(1):32-40.	
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EK.	Integration	of	genomic	and	genetic	approaches	implicates	IREB2	as	a	COPD	
susceptibility	gene.	Am	J	Hum	Genet.	2009;85(4):493-502.	

Haspel	J,	Shaik	RS,	Ifedigbo	E,	Nakahira	K,	Dolinay	T,	Englert	JA,	Choi	AM.	Characterization	
of	macroautophagic	flux	in	vivo	using	a	leupeptin-based	assay.	Autophagy.	2011;7(6):629-
642.	

Haspel	JA,	Choi	AM.	Autophagy:	a	core	cellular	process	with	emerging	links	to	pulmonary	
disease.	Am	J	Respir	Crit	Care	Med.	2011;184(11):1237-1246.	

Lam	HC,	Choi	AM,	Ryter	SW.	Isolation	of	mouse	respiratory	epithelial	cells	and	exposure	to	
experimental	cigarette	smoke	at	air	liquid	interface.	J	Vis	Exp.	2011(48).	
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Lee	SJ,	Ryter	SW,	Xu	JF,	Nakahira	K,	Kim	HP,	Choi	AM,	Kim	YS.	Carbon	monoxide	activates	
autophagy	via	mitochondrial	reactive	oxygen	species	formation.	Am	J	Respir	Cell	Mol	Biol.	
2011;45(4):867-873.	
Nakahira	K,	Haspel	JA,	Rathinam	VA,	Lee	SJ,	Dolinay	T,	Lam	HC,	Englert	JA,	Rabinovitch	M,	
Cernadas	M,	Kim	HP,	Fitzgerald	KA,	Ryter	SW,	Choi	AM.	Autophagy	proteins	regulate	innate	
immune	responses	by	inhibiting	the	release	of	mitochondrial	DNA	mediated	by	the	NALP3	
inflammasome.	Nat	Immunol.	2011;12(3):222-230.	

Ryter	SW,	Chen	ZH,	Kim	HP,	Choi	AM.	Autophagy	in	chronic	obstructive	pulmonary	disease:	
homeostatic	or	pathogenic	mechanism?	Autophagy.	2009;5(2):235-237.	
Ryter	SW,	Choi	AM.	Autophagy	in	the	lung.	Proc	Am	Thorac	Soc.	2010;7(1):13-21.	

Ryter	SW,	Lee	SJ,	Choi	AM.	Autophagy	in	cigarette	smoke-induced	chronic	obstructive	
pulmonary	disease.	Expert	Rev	Respir	Med.	2010;4(5):573-584.	

Ryter	SW,	Nakahira	K,	Haspel	JA,	Choi	AM.	Autophagy	in	pulmonary	diseases.	Annu	Rev	
Physiol.	2012;74:377-401.	
van	der	Toorn	M,	Rezayat	D,	Kauffman	HF,	Bakker	SJ,	Gans	RO,	Koeter	GH,	Choi	AM,	van	
Oosterhout	AJ,	Slebos	DJ.	Lipid-soluble	components	in	cigarette	smoke	induce	
mitochondrial	production	of	reactive	oxygen	species	in	lung	epithelial	cells.	Am	J	Physiol	
Lung	Cell	Mol	Physiol.	2009;297(1):L109-114.	

Wang	XM,	Kim	HP,	Nakahira	K,	Ryter	SW,	Choi	AM.	The	heme	oxygenase-1/carbon	
monoxide	pathway	suppresses	TLR4	signaling	by	regulating	the	interaction	of	TLR4	with	
caveolin-1.	J	Immunol.	2009;182(6):3809-3818.		

PRESENTATIONS	AND	ABSTRACTS		
An	CH,	Smith	LA,	Choi	AMK,	Haley	KJ.	Prenatal	tobacco	exposure	and	abnormalities	in	
postnatal	autophagy-associated	proteins	[abstract].	American	Thoracic	Society	
International	Conference.	New	Orleans,	LA,	May	14-19,	2010.		

CIGARETTES	AND	RIG-LIKE	HELICASE	INNATE	IMMUNITY	

Jack	A.	Elias,	MD;	Yale	University;	CIA	2009		
Dr.	Elias	and	colleagues	used	RNAseL	null	mice	to	demonstrate	that	the	Rig-like	helicase	
(RLH)	pathway	plays	a	critical	role	in	the	responses	induced	by	cigarette	smoke	(CS)	and	
viruses/viral	pathogen-associated	molecular	patterns	(PAMPs).	The	team	also	
demonstrated	that	CS	and	respiratory	syncytial	virus	(RSV	)	interact	to	augment	
inflammation.	In	addition,	the	investigators	showed	that	RSV	nucleic	acid	clearance	is	
delayed	via	the	RLH	pathway	in	the	lungs	of	mice	exposed	to	CS.	The	data	indicate	that	CS	
exposure	and	withdrawal	differentially	affect	pulmonary	epithelial	progenitor	populations	
and	bronchoalveolar	stem	cells	(BASCs)	in	the	murine	lung.	The	data	also	suggest	that	
there	may	be	a	common	origin	of	lung	cancer	in	COPD	relating	to	CS-induced	abnormalities	
in	progenitor	cells.	The	team	demonstrated	that	viral	PAMPs	abrogate	the	cytoprotective	
effects	of	VEGF	in	the	lung,	and	developed	an	experimental	system	to	elucidate	the	
mechanisms	of	VEGF	augmentation	of	metastatic	disease.	The	role	of	IL-15	was	
investigated	using	a	CS	exposure	model	and	an	IL-15	transgenic	mouse.	It	was	found	that	
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IL-15	is	induced	by	exposure	to	CS	and	virus/viral	PAMPs	and	that	IL-15	augments	virus-
induced	tissue	responses	and	the	accumulation	of	CD8		cells.	An	increase	in	tissue	
inflammation	was	seen	in	CS	exposed	mice	infected	with	pneumococcus.	Lung-targeted	IL-
18	transgenic	mice	were	generated	and	evaluated	to	investigate	the	role	of	IL-18	in	the	
effects	of	CS	and	viruses.	These	mice	have	a	COPD-like	phenotype	that	includes	alveolar	
destruction	with	emphysema,	airway	remodeling	with	sub-epithelial	fibrosis,	tissue	
inflammation,	and	vascular	remodeling	with	medial	hypertrophy.		
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Kang	MJ,	Choi	JM,	Kim	BH,	Lee	CM,	Cho	WK,	Choe	G,	Kim	DH,	Lee	CG,	Elias	JA.	IL-18	induces	
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Respir	Crit	Care	Med.	2012;185(11):1205-1217.	
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innate	immunity	inhibits	vascular	endothelial	growth	factor	tissue	responses	via	a	type	I	
IFN-dependent	mechanism.	Am	J	Respir	Crit	Care	Med.	2011;183(10):1322-1335.	

Ma	B,	Herzog	EL,	Lee	CG,	Peng	X,	Lee	CM,	Chen	X,	Rockwell	S,	Koo	JS,	Kluger	H,	Herbst	RS,	
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metastasis.	Cancer	Res.	2015;75(3):487-496.	

Sohn	MH,	Kang	MJ,	Matsuura	H,	Bhandari	V,	Chen	NY,	Lee	CG,	Elias	JA.	The	chitinase-like	
proteins	breast	regression	protein-39	and	YKL-40	regulate	hyperoxia-induced	acute	lung	
injury.	Am	J	Respir	Crit	Care	Med.	2010;182(7):918-928.	

HUMAN	ALVEOLAR	TYPE	II	CELL	INJURY	BY	CIGARETTE	SMOKE		
Beata	Kosmider,	PhD;	National	Jewish	Health;	YCSA	2009		

Dr.	Kosmider	and	colleagues	investigated	molecular	mechanisms	of	ATII	cell	protection	
against	injury	by	CS	exposure	in	humans	and	validated	the	results	in	vivo.	Higher	ex	vivo	
levels	of	ROS,	DNA	damage,	oxidative	stress,	and	apoptosis	were	detected	in	freshly	
isolated	ATII	cells	from	smokers	in	comparison	with	those	from	non-smokers.	These	
results	were	confirmed	in	ATII	cells	exposed	to	CS	in	vitro.	ATI-like	cells	were	found	to	have	
higher	sensitivity	to	injury	by	CS	exposure	than	ATII	cells.	High	inflammation	and	low	
levels	of	Nrf2	and	glutathione	were	observed	in	lung	tissue	obtained	from	patients	with	
emphysema	compared	to	controls.	The	team	developed	a	method	of	mouse	ATII	cell	
isolation	and	purification	using	magnetic	MicroBeads,	and	used	it	to	study	the	protective	
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role	of	N-acetylcysteine	(NAC)	against	injury	by	CS	in	vivo	and	in	vitro.	They	showed	that	
NAC	decreased	injury	of	ATII	cells	in	Nrf2	KO	mice	through	ROS	scavenging	activities	and	
abolished	ATII	cell	damage	in	wild-type	mice.	The	results	indicate	that	CS-induced	ex-vivo,	
in	vitro,	and	in	vivo	ATII	cell	injury	is	caused	by	impaired	antioxidant	defense	systems	
regulated	by	Nrf2,	as	well	as	unbalanced	oxidant-induced	cell	damage.		
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A.	2013;110(41):E3910-3918.	
PRESENTATIONS	AND	ABSTRACTS		

Finigan	JH,	Vasu	VT,	Foster	D,	Kosmider	B,	Chu	HW,	Kern	JA.	Cigarette	smoke	induced	
epithelial	HER2	activation	is	EGFR	dependent	and	leads	to	increases	in	epithelial	
permeability	and	IL-6	production.	Presented	at	the	American	Thoracic	Society.	San	Diego,	
CA,	May	16-21,	2014.		
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Salt	Lake	City,	UT,	Mar	7-11,	2010.		

Kosmider	B,	Messier	E,	Chu	HW,	Mason	RJ.	Expression	of	Nrf2-modulated	genes	in	
response	to	cigarette	smoke.	Presented	at	the	Thomas	L.	Petty	Aspen	Lung	Conference,	
54th	Annual	Meeting.	Aspen,	CO,	Jun	9,	2011.		
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Kosmider	B,	Messier	E,	Chu	HW,	Mason	RJ.	Expression	of	Nrf2-modulated	genes	to	cigarette	
smoke.	Presented	at	the	Medicine	Office	of	Research	Retreat,	National	Jewish	Health.	
Denver,	CO,	2012.		
Kosmider	B,	Messier	E,	Chu	HW,	Mason	RJ.	Nrf2	protects	human	and	mouse	alveolar	
epithelial	cells	against	injury	by	cigarette	smoke.	Presented	at	the	51st	Annual	Meeting	and	
ToxExpo	of	the	Society	of	Toxicology.	San	Francisco,	CA,	Mar	11-15,	2012.		
Kosmider	B,	Messier	E,	Chu	HW,	Mason	RJ.	Nrf2	response	to	cigarette	smoke	in	human	
alveolar	cells.	Presented	at	the	Basic	Science	Section,	National	Jewish	Health.	Denver,	CO,	
2011.		
Kosmider	B,	Messier	E,	Chu	HW,	Mason	RJ.	Response	of	Nrf2-modulated	genes	to	cigarette	
smoke.	Presented	at	the	Society	of	Toxicology	50th	Annual	Meeting	and	Tox-	Expo.	
Washington,	DC,	Mar	6-10,	2011.		

Kosmider	B,	Messier	EM,	Bowler	RP,	Tuder	RM,	Kleeberger	SR,	Chu	HW,	Mason	RJ.	High	
DNA	damage	in	alveolar	type	II	cells	in	emphysema.	Presented	at	Lung	Development,	
Cancer	and	Disease.	Taos,	NM,	Feb	5-10,	2013.	

Kosmider	B,	Messier	EM,	Chu	HW,	Mason	RJ.	Expression	of	Nrf2-regulated	genes	and	
apoptosis	in	response	to	cigarette	smoke	[abstract].	Proc	Am	Thorac	Soc	2012;9(2):81.		
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smoke.	Presented	at	the	Medicine	Office	of	Research	Retreat,	National	Jewish	Health.	
Denver,	CO,	2012.		

Kosmider	B.	Application	of	transcription	factor	activation	profiling	plate	array	i	and	
phosphokinase	array	kit	to	study	human	alveolar	cell	response	to	cigarette	smoke	and	
ozone.	Presented	at	the	Basic	Science	Section.	National	Jewish	Health,	Denver,	CO,	Jun	1,	
2011.		
Kosmider	B.	DJ-1	pathway	protects	alveolar	type	II	cells	from	cigarette	smoke-induced	
injury.	Presented	at	Research	Retreat,	National	Jewish	Health.	Denver,	CO,	Dec	19,	2013.		

Kosmider	B.	Human	alveolar	epithelial	cell	injury	induced	by	cigarette	smoke,	Presented	at	
the	Basic	Science	Section	Seminar,	National	Jewish	Health.	Denver,	CO,	Apr	20,	2011.		

Kosmider	B.	Human	alveolar	type	II	cell	injury	by	cigarette	smoke.	Presented	at	the	FAMRI	
site	visit,	National	Jewish	Health.	Denver,	CO,	Aug	8,	2012.		
Kosmider	B.	Isolation	and	purification	of	mouse	alveolar	type	II	cells.	Presented	at	National	
Jewish	Health,	Denver,	CO,	Oct	3,	2012.		
Messier	EM,	Jones	K,	Mason	RJ,	Bowler	RP,	Tuder	RM,	Kosmider	B.	Dysregulated	miRNAs	in	
alveolar	type	II	cells	in	emphysema.	Presented	at	the	Medicine	Office	of	Research	Retreat,	
National	Jewish	Health.	Denver,	CO,	Jun	26,	2014.		
Messier	EM,	Mason	RJ,	Tuder	RM,	Zhou	W,	Edwards	M,	Bowler	R,	Freed	C,	Chu	HW,	
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injury.	Presented	at	the	National	Jewish	Health	Research	Retreat.	Denver,	CO,	Dec	19,	2013.		

Messier	EM,	Mason	RJ,	Tuder	RM,	Zhou	W,	Edwards	M,	Bowler	R,	Freed	C,	Chu	HW,	
Kosmider	B.	The	impairment	of	the	DJ-1	pathway	in	alveolar	type	II	cells	in	emphysema.	
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Presented	at	the	Medicine	Office	of	Research	Retreat,	National	Jewish	Health.	Denver,	CO,	
Jan	21,	2014		

Messier	EM,	Tuder	RM,	Bowler	RP,	Chu	HW,	Mason	RJ,	Kosmider	B.	Human	alveolar	type	II	
cell	injury	in	emphysema.	Butcher	Program,	BioFrontiers	Institute,	Westminster,	CO,	Nov	1,	
2013.		

REGULATION	OF	TOBACCO	SMOKE	INDUCED	AIRWAY	INJURY		
Sreerama	Shetty,	PhD;	University	of	Texas	Health	Center	at	Tyler;	CIA	2009		

Dr.	Shetty	and	colleagues	investigated	whether	passive	or	SHS	exposure	promotes	
apoptosis	of	airway	and	alveolar	epithelial	cells	(AECs)	through	induction	of	plasminogen	
activator	inhibitor-1	(PAI-1)	expression	via	posttranscriptional	messenger	RNA	(mRNA)	
stabilization	by	p53.	The	team	found	that	apoptosis	of	the	airway	epithelium	was	evident	
after	20	weeks	of	SHS	exposure	in	C57B6	mice,	and	that	PAI-1	and	p53	expression	were	
induced	by	SHS	exposure	in	a	peribronchial	and	subpleural	distribution.	They	also	found	
that	SHS-induced	apoptosis	of	AECs	is	blocked	in	p53-	and	PAI-1-deficient	mice.	Inhibition	
of	SHS-induced	p53	binding	to	PAI-1	mRNA	suppressed	PAI-1	induction	in	AECs;	these	cells	
also	resisted	apoptosis.		
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inhibitor	type-1	expression	in	human	pleural	mesothelial	cells.	Am	J	Respir	Cell	Mol	Biol.	
2010;43(3):358-367.	
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2012;47(4):474-483.	
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H,	Liu	MC,	Shetty	S.	Regulation	of	urokinase	expression	at	the	posttranscription	level	by	
lung	epithelial	cells.	Biochemistry.	2012;51(1):205-213.	
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2010.		

Bhandary	YP,	Shetty	SK,	Marudamuthu	AS,	Ji	H,	Fu	J,	Idell	S,	Boggaram,	VB,	
Neuenschwander	PF,	Morris	GB,	Shetty	S.	Regulation	of	alveolar	epithelial	injury	and	lung	
remodeling	by	p53-mediated	changes	in	urokinase	and	plasminogen	activator	inhibitor-1	
[abstract].	Am	J	Respir	Crit	Care	Med	2013;187:A3848.		
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Midde	KK,	Shetty	S,	Starcher	B,	Idell	S.	Plasminogen	activator	inhibitor-1	(PAI-1)	is	induced	
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the	American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	16-21,	2009.		

NRF2-	A	THERAPEUTIC	TARGET	FOR	COPD	EXACERBATION		
Rajesh	Thimmulappa,	PhD;	Johns	Hopkins	Bloomberg	School	of	Public	Health;	YCSA	
2009		

Dr.	Thimmulappa	and	colleagues	demonstrated	that	besides	regulation	of	antioxidant	and	
antiinflammatory	responses,	Nrf2	improves	innate	immune	functions,	including	
antibacterial	defenses.	They	determined	if	an	increase	Nrf2	activity	can	improve	innate	
immune	anti-bacterial	defenses	and	lung	bacterial	clearance	and	attenuate	inflammation	in	
CS-exposed	mice.	They	investigated	whether	pharmacological	activation	of	Nrf2	by	
sulforaphane	improves	bactericidal	activity	and	inhibits	inflammatory	response	in	alveolar	
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macrophages	from	patients	with	COPD.	A	Phase	II	clinical	trial	was	started	to	test	whether	
sulforaphane	improves	antioxidant,	antiinflammatory,	and	anti-bacterial	defenses	in	
patients	with	COPD.		
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MECHANISM	OF	PROTEASOMAL	PATHWAY	IN	COPD	AND	EMPHYSEMA		
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OPD	is	a	complex	lung	disorder,	which	challenges	the	concept	of	single	gene	or	pathway	
connection.	Several	pathogenetic	mechanisms	for	cigarette-smoke	(CS)-induced	disordered	
alveolarization	and	morphometric	changes	(emphysema)	in	COPD	are	described	that	
include	inflammatory-	oxidative	stress	response	pathways.	One	specific	question	asked	by	
Dr.	Vij	and	colleagues	was	why	are	smokers	or	elderly-subjects	susceptible	to	COPD-
emphysema?	A	reasoned	hypothesis	is	that	personal	and	environmental	insults	such	as	
tobacco	smoke	exposure	or	biomass-smoke	and/or	age-dependent	pathogenetic	changes	
result	in	the	clinical	expression	of	COPD.	Ubiquitin-mediated	proteolysis	is	an	inherent	
homeostatic	mechanism	to	balance	the	optimal	inflammatory-oxidative	stress	response,	
although	CS	exposure	and/or	age-related	changes	in	proteostasis	can	compromise	this	
response,	which	results	in	pathogenesis	of	chronic	or	fatal	lung	disease.	Another	goal	of	
this	study	was	to	expand	on	the	understanding	of	the	proteostasis	mechanisms	that	
regulate	aggresome-formation	and	pathogenesis	of	SHS	induced	COPD-emphysema.	The	
investigators	showed	that	the	VCP/p97-retrograde	translocation	protein-complex	may	
play	a	critical	role	in	determining	susceptibility	to	COPD-	emphysema	by	regulating	
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compensatory	pathways	that	control	pathogenesis	of	emphysema	in	COPD	subjects.	They	
observed	that	the	VCP-retrograde	translocation	complex	can	regulate	proteasomal	
degradation	of	I	kappa	B	(endogenous	inhibitor	of	NF	kappa	B-mediated	inflammatory	
response),	Nrf2	(a	transcription	factor	that	regulates	the	expression	of	antioxidant	genes),	
and	HDAC2	(a	histone	deacetylase	that	regulates	glucocorticoid	resistance).	Moreover,	it	
was	shown	that	CS/SHS	exposure	may	result	in	cytosolic	accumulation	of	ubiquitinated-
proteins	(aggresomes)	that	can	induce	alveolar	apoptosis	and	inflammation;	this	is	a	
potential	mechanism	for	initiating	the	loss	of	alveolar	structures	in	COPD.	The	investigators	
suggest	that	CS	induced	aggresomes	may	cause	pathophysiological-imbalance	involved	in	
the	pathogenesis	of	COPD	and	point	the	way	to	intervention	strategies	targeting	
aggresomes	for	treating	SHS-induced	COPD-	emphysema.	
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Belcher	CN,	Vij	N.	Protein	processing	and	inflammatory	signaling	in	Cystic	Fibrosis:	
challenges	and	therapeutic	strategies.	Curr	Mol	Med.	2010;10(1):82-94.	

Bodas	M,	Min	T,	Mazur	S,	Vij	N.	Critical	modifier	role	of	membrane-cystic	fibrosis	
transmembrane	conductance	regulator-dependent	ceramide	signaling	in	lung	injury	and	
emphysema.	J	Immunol.	2011;186(1):602-613.	

Bodas	M,	Min	T,	Vij	N.	Early-age-related	changes	in	proteostasis	augment	
immunopathogenesis	of	sepsis	and	acute	lung	injury.	PLoS	One.	2010;5(11):e15480.	

Bodas	M,	Min	T,	Vij	N.	Critical	role	of	CFTR-dependent	lipid	rafts	in	cigarette	smoke-
induced	lung	epithelial	injury.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2011;300(6):L811-820.	
Bodas	M,	Min	T,	Vij	N.	Lactosylceramide-accumulation	in	lipid-rafts	mediate	aberrant-
autophagy,	inflammation	and	apoptosis	in	cigarette	smoke	induced	emphysema.	Apoptosis.	
2015;20(5):725-739.	

Bodas	M,	Tran	I,	Vij	N.	Therapeutic	strategies	to	correct	proteostasis-imbalance	in	chronic	
obstructive	lung	diseases.	Curr	Mol	Med.	2012;12(7):807-814.	
Bodas	M,	Van	Westphal	C,	Carpenter-Thompson	R,	D	KM,	Vij	N.	Nicotine	exposure	induces	
bronchial	epithelial	cell	apoptosis	and	senescence	via	ROS	mediated	autophagy-
impairment.	Free	Radic	Biol	Med.	2016;97:441-453.	
Bodas	M,	Vij	N.	The	NF-kappaB	signaling	in	cystic	fibrosis	lung	disease:	pathophysiology	
and	therapeutic	potential.	Discov	Med.	2010;9(47):346-356.	
Henderson	MJ,	Vij	N,	Zeitlin	PL.	Ubiquitin	C-terminal	hydrolase-L1	protects	cystic	fibrosis	
transmembrane	conductance	regulator	from	early	stages	of	proteasomal	degradation.	J	Biol	
Chem.	2010;285(15):11314-11325.	
Kelliher	C,	Chakravarti	S,	Vij	N,	Mazur	S,	Stahl	PJ,	Engler	C,	Matthaei	M,	Yu	SM,	Jun	AS.	A	
cellular	model	for	the	investigation	of	Fuchs'	endothelial	corneal	dystrophy.	Exp	Eye	Res.	
2011;93(6):880-888.	

Min	T,	Bodas	M,	Mazur	S,	Vij	N.	Critical	role	of	proteostasis-imbalance	in	pathogenesis	of	
COPD	and	severe	emphysema.	J	Mol	Med	(Berl).	2011;89(6):577-593.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

327	

Ni	I,	Ji	C,	Vij	N.	Second-hand	cigarette	smoke	impairs	bacterial	phagocytosis	in	
macrophages	by	modulating	CFTR	dependent	lipid-rafts.	PLoS	One.	2015;10(3):e0121200.	

Roy	I,	Vij	N.	Nanodelivery	in	airway	diseases:	challenges	and	therapeutic	applications.	
Nanomedicine.	2010;6(2):237-244.	

Shivalingappa	PC,	Hole	R,	Westphal	CV,	Vij	N.	Airway	Exposure	to	E-Cigarette	Vapors	
Impairs	Autophagy	and	Induces	Aggresome	Formation.	Antioxid	Redox	Signal.	2015.	
Tran	I,	Ji	C,	Ni	I,	Min	T,	Tang	D,	Vij	N.	Role	of	Cigarette	Smoke-Induced	Aggresome	
Formation	in	Chronic	Obstructive	Pulmonary	Disease-Emphysema	Pathogenesis.	Am	J	
Respir	Cell	Mol	Biol.	2015;53(2):159-173.	
Valle	CW,	Min	T,	Bodas	M,	Mazur	S,	Begum	S,	Tang	D,	Vij	N.	Critical	role	of	VCP/p97	in	the	
pathogenesis	and	progression	of	non-small	cell	lung	carcinoma.	PLoS	One.	
2011;6(12):e29073.	

Valle	CW,	Vij	N.	Can	correcting	the	DeltaF508-CFTR	proteostasis-defect	rescue	CF	lung	
disease?	Curr	Mol	Med.	2012;12(7):860-871.	
Vij	N.	Linoleic	acid	supplement	in	cystic	fibrosis:	friend	or	foe?	Am	J	Physiol	Lung	Cell	Mol	
Physiol.	2010;299(5):L597-598.	

Vij	N.	Nano-based	theranostics	for	chronic	obstructive	lung	diseases:	challenges	and	
therapeutic	potential.	Expert	Opin	Drug	Deliv.	2011;8(9):1105-1109.	

Vij	N.	The	case	for	therapeutic	proteostasis	modulators.	Expert	Opin	Ther	Targets.	
2011;15(3):233-236.	

Vij	N.	Synthesis	and	evaluation	of	airway	targeted	PLGA	nanoparticles	for	drug	delivery	in	
obstructive	lung	diseases.	Methods	Mol	Biol.	2012;906:303-310.	
Vij	N.	Editorial:	Proteostasis-imbalance	and	pathogenesis	of	chronic	obstructive	lung	
diseases.	Curr	Mol	Med.	2012;12(7):805-806.	
Vij	N.	Nano-based	rescue	of	dysfunctional	autophagy	in	chronic	obstructive	lung	diseases.	
Expert	Opin	Drug	Deliv.	2017;14(4):483-489.	

Vij	N,	Chandramani-Shivalingappa	P,	Van	Westphal	C,	Hole	R,	Bodas	M.	Cigarette	smoke-
induced	autophagy	impairment	accelerates	lung	aging,	COPD-emphysema	exacerbations	
and	pathogenesis.	Am	J	Physiol	Cell	Physiol.	2018;314(1):C73-C87.	

Vij	N,	Downey	GP.	The	yin	and	yang	of	cystic	fibrosis	transmembrane	conductance	
regulator	function:	implications	for	chronic	lung	disease.	Am	J	Respir	Crit	Care	Med.	
2013;187(2):120-122.	
Vij	N,	Min	T,	Bodas	M,	Gorde	A,	Roy	I.	Neutrophil	targeted	nano-drug	delivery	system	for	
chronic	obstructive	lung	diseases.	Nanomedicine.	2016;12(8):2415-2427.	

Vij	N,	Min	T,	Marasigan	R,	Belcher	CN,	Mazur	S,	Ding	H,	Yong	KT,	Roy	I.	Development	of	
PEGylated	PLGA	nanoparticle	for	controlled	and	sustained	drug	delivery	in	cystic	fibrosis.	J	
Nanobiotechnology.	2010;8:22.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

328	

Walworth	K,	Bodas	M,	Campbell	RJ,	Swanson	D,	Sharma	A,	Vij	N.	Dendrimer-Based	Selective	
Proteostasis-Inhibition	Strategy	to	Control	NSCLC	Growth	and	Progression.	PLoS	One.	
2016;11(7):e0158507.	
PRESENTATIONS	AND	ABSTRACTS		

Belcher	CN,	Roy	I,	Marasigan	R,	Min	T,	Vij	N.	Therapeutic	development	of	nano	drug	
delivery	system	for	chronic	obstructive	pulmonary	diseases.	Presented	at	the	Summer	
Internship	Program,	Johns	Hopkins	University	School	of	Medicine.	Baltimore,	MD,	Aug	4,	
2009.		

Bodas	M,	Min	T,	Mazur	S,	Vij	N.	CF	TR-dependent	lipid	rafts	regulate	ceramide	signaling	in	
chronic	lung	injury	and	emphysema.	Presented	at	the	2010	American	Thoracic	Society	
Conference.	New	Orleans,	LA,	May	14-19,	2010.		
Bodas	M,	Min	T,	Mazur	S,	Vij	N.	CF	TR-dependent	lipid	rafts	regulate	ceramide	signaling	in	
chronic	lung	injury	and	emphysema	[abstract].	Am	J	Respir	Crit	Care	Med	2010;181:A1361.		

Bodas	M,	Min	T,	Mazur	S,	Vij	N.	Inhibition	of	membrane-ceramide	ameliorates	Pseudomonas	
aeruginosa	induced	cystic	fibrosis	lung	disease.	Presented	at	the	North	American	Cystic	
Fibrosis	Foundation	Conference.	Baltimore,	MD,	Oct	21-23,	2010.		

Bodas	M,Vij	N.	CF	TR-dependent	lipid	rafts	regulate	ceramide-mediated	inflammatory	
signaling.	Presented	at	the	Gordon	Conference	on	Biology	of	Acute	Respiratory	Infection.	
Ventura,	CA,	Mar	21-26,	2010.		
Calfee	CS,	Ware	LB,	Glidden	DV,	Eisner	MD,	Parsons	PE,	Thompson	BT,	Matthay	MA.	
Combining	multiple	plasma	biomarkers	improves	risk	prediction	in	patients	with	ALI	
[abstract].	Am	J	Respir	Crit	Care	Med	2009;179:A4626.	1		
Henderson	M,	Vij	N,	Zeitlin	PL.	UCH-L1	protects	CF	TR	from	proteasomal	degradation	
[abstract].	Am	J	Respir	Crit	Care	Med	2010;181:A6576.		
Kelliher	C,	Engler	C,	Vij	N,	Speck	C,	Mazur	S,	Jun	AS.	Cellular	and	biochemical	analyses	of	
alpha	2	collagen	VIII	mutations	causing	fuchs	endothelial	dystrophy.	Presented	at	the	
Association	for	Research	in	Vision	and	Ophthalmology	Conference.	Fort	Lauderdale,	FL,	
May	2-6,	2010.		

Marasigan	R,	Mazur	S,	Min	T,	Belcher	CN,	Vij	N.	Selective	inhibition	of	HDAC	activity	
controls	LPS	induced	cystic	fibrosis	lung	disease.	Presented	at	the	Summer	Internship	
Program,	Johns	Hopkins	University	School	of	Medicine.	Baltimore,	MD,	Aug	4,	2009.		

Mazur	S,	Min	T,	Bodas	M,	Vij	N.	Selective	inhibition	of	histone-deacetylase	activity	rescues	
cystic	fibrosis	lung	disease	[abstract].	Am	J	Respir	Crit	Care	Med	2010;181:A6256.		

Mazur,	S,	Zeitlin	PL,	Vij	N.	.62/SQSTM1,	a	novel	scaffolding	protein,	regulates	inflammatory	
signaling	in	conformational	diseases.	Presented	at	Protein	Misfolding	and	Misprocessing	in	
Disease,	NIDDK,	NIH.	Bethesda,	Md,	Jan	28,	2009.	

Min	T,	Gorde	A,	Bodas	M,	Vij	N.	Mucus	penetrating	targeted	nano-drug	delivery	system	for	
cystic	fibrosis.	Presented	at	the	North	American	Cystic	Fibrosis	Foundation	Conference.	
Baltimore,	MD,	Oct	21-23,	2010.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

329	

Min	T,	Mazur	S,	Vij	N.	Aberrant	regulation	of	proteasomal	activity	is	critical	for	COPD	
pathogenesis	[abstract].	Am	J	Respir	Crit	Care	Med	2010;181:A3869.		

Min	T,	Mazur	S,	Vij	N.	Role	of	VCP/P97	and	endoplasmic	reticulum	stress	in	COPD	
pathogenesis.	Presented	at	the	Summer	Internship	Program,	Johns	Hopkins	University	
School	of	Medicine.	Baltimore,	MD,	Aug	4,	2009.		

Ni	I,	Changhoon	J,	Vij	N.	Cigarette	smoke	exposure	impairs	bacterial	phagocytosis	in	
macrophages	potentially	by	modulating	lipid.rafts.	Presented	at	the	American	Thoracic	
Society	International	Conference.	Philadelphia,	PA,	May	17-22	2013.		

Ni	I,	Changhoon	J,	Vij	N.	Cigarette	smoke	induced	bacterial	infection	in	macrophages:	
mechanisms	&	therapeutic	strategy.	Presented	at	the	Johns	Hopkins	University	Provost	
Undergraduate	Research	Award	Ceremony.	Baltimore	MD,	Apr	30,	2013.		
Shivalingappa	PC,	Westphal	CV,	Vij	N.	Airway	exposure	of	e-cigarette-vapors	impairs	
autophagy	and	induces	aggresome-formation	[abstract].	Experimental	Biology	Meeting.	
Boston,	MA,	May	28-Apr	1,	2015.	
Tran	I,	Inzer	N,	Ji	C,	Min	T,	Tang	D,	Vij	N.	First-	and	second-hand	smoke	induced	aggresome	
formation	mediates	COPD-emphysema	pathogenesis.	Presented	at	the	Central	Michigan	
University	Faculty	Excellence	Exhibition.	Mt.	Pleasant,	MI,	Mar	19,	2014.	
Tran	I,	Inzer	N,	Ji	C,	Min	T,	Tang	D,	Vij	N.	First-	and	second-hand	smoke	induced	aggresome	
formation	mediates	COPD-emphysema	pathogenesis.	Presented	at	the	American	Thoracic	
Society	Meeting.	San	Diego,	CA,	May	19,	2014.	

Vij	N,	Chandramani	P,	Westphal	CV,	Hole	R,	Min	T,		Bodas	M.	Cigarette	smoke	exposure	and	
aging	impair	autophagy	that	mediates	COPD-emphysema	pathogenesis.	Presented	at	The	
Good	The	Bad	The	Ugly	of	Aging:	Thematic	Poster	Session,	American	Thoracic	Society.	San	
Francisco	CA,	May	15,	2016.	
Vij	N,	Chandramani	P,	Westphal	CV,	Hole	R,	Min	T,	Bodas	M.	Secondhand	cigarette	smoke	
induced	autophagy-impairment	accelerates	lung	aging	and	COPD-emphysema	
pathogenesis.	Presented	at	the	Faculty	Excellence	Exhibition,	Central	Michigan	University.	
Mount	Pleasant,	MI,	Mar	23,	2016.	

Vij	N,	Mazur	S,	Bodas	M,	Min	T.	Class-II	HDAC	inhibition	controls	P.	aeruginosa	LPS	induced	
CF	lung	disease	by	modulating	NF	kappa	B	signaling,	neutrophil	chemotaxis	and	Treg	
recruitment.	Presented	at	the	North	American	Cystic	Fibrosis	Foundation	Conference.	
Baltimore,	MD,	Oct	21-23,	2010.		
Vij	N,	Mazur	S,	Kole	A,	Zeitlin	PL.	UCH-L1,	a	novel	deubiquitinating	enzyme	attenuates	I	
kappa	B-NF	kappa	B	dependent	IL-8	signaling.	Presented	at	the	2009	American	Thoracic	
Society	Conference.	San	Diego,	CA,	May	15-20,	2009.		
Vij	N,	Wong	H,	Mazur	S,	Roy	I.	Development	of	PLGA-PEG	based	nano-drug	delivery	system	
for	cystic	fibrosis.	Presented	at	the	North	American	Cystic	Fibrosis	Foundation	Conference.	
Minneapolis,	MN,	Oct	15-17,	2009.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

330	

Vij	N,	Wong	H,	Mazur	S,	Roy	I.	Development	of	PLGA-PEG	based	nano-drug	delivery	system	
for	cystic	fibrosis.	Presented	at	the	American	Society	for	Nanomedicine	Conference.	
Potomac,	MD,	Oct	22-25,	2009.		
Vij	N.	AAA-ATPase	p97/VCP-	cellular	functions,	disease	and	therapeutic	potential.	
Presented	at	the	5th	Annual	PEGS,	The	Essential	Protein	Engineering	Summit.	Boston,	MA,	
Apr	9-10,	2009.		
Vij	N.	COPD-emphysema	pathogenesis:	the	missing	link.	Presented	at	the	International	
Conference	on	Lung	Disorders	and	Therapeutics.	Baltimore,	MD,	Jul	13-15,	2015.	

Vij	N.	Mechanisms	of	CFTR	dependent	lipid-raft	signaling	in	cigarette	smoke	induced	COPD-
emphysema	pathogenesis.	Presented	at	the	International	Conference	on	Molecular	
Medicine	of	Sphingolipids.	French	Lick,	IN,	Sep	18-23,	2015.	
Vij	N.	Mechanisms	of	COPD-emphysema	pathogenesis	and	novel	intervention	strategies.	
Presented	at	Wayne	State	University	Department	of	Anatomy	&	Cell	Biology.	Detroit,	MI,	
Oct	21,	2015.	
Vij	N.	Multifunctional	mucus-penetrating	targeted	nano-delivery	systems	for	obstructive	
lung	diseases.	Presented	at	Session:	PG13,	Engineered	Nanoparticles	and	Airway:	
Therapeutic	Applications	and	Health	Risks,	ATS	Conference.	Denver,	CO,	May	13,	2011.	
Vij	N.	Nano-Theranostics	for	chronic	obstructive	lung	diseases:	challenges	and	
applications.(Invited	talk).	Presented	at	the	Pulmonary	Imaging	Network	(European	Union	
7th	framework	workshop):	Lung-	from	Molecule	to	Image.	International	Workshop	on	Lung	
Targeting	and	Imaging.	Bordeaux,	France,	Sep	30-Oct.	2,	2013.	

Vij	N.	Pathogenesis	of	chronic	obstructive	lung	diseases:	mechanisms	and	therapeutic	
strategies.	Presented	at	Internal	Medicine	Grand	Rounds,	Division	of	Internal	Medicine,	St	
Mary’s	and	CMED	Health,	Central	Michigan	University.	Mt	Pleasant,	MI,	May	21,	2015.	
Vij	N.	Pathogenesis	of	chronic	obstructive	lung	diseases:	mechanisms	and	therapeutic	
strategies.	Presented	at	the	Division	of	Allergy	&	Immunology,	University	of	South	Florida.	
Tampa,	FL,	Nov	2009.		
Vij	N.	Precision	therapeutics	delivery	for	lung	diseases:	state	of	the	art	technologies	and	
lung	biology.	Presented	at	NHLBI	(NIH)	Workshop.	Bethesda,	MD,	Sep	25,	2014.	

Vij	N.	Proteostasis	and	inflammatory	mechanisms	in	chronic	obstructive	lung	disease:	
Challenges	and	therapeutic	strategies.	Presented	at	the	Division	of	Pulmonary,	Allergy	&	
Critical	Care	Medicine	and	at	the	University	of	Alabama	Lung	Health	Center,	University	of	
Alabama.	Birmingham,	AL,	Apr	1,	2010.		

Vij	N.	Signature	interdisciplinary	programs	in	allergy,	immunology	&	infectious	disease	
(sipaiid)	invited	lecture,	ubiquitin	mediated	proteasomal	degradation	and	chronic	airway	
disease	pathogenesis.	Presented	at	the	University	of	South	Florida.	Tampa,	FL,	May	7,	2009.		

Vij	N.	Therapeutic	strategies	targeting	protein	ubiquitinatination	and	folding	machinery.	
Presented	at	the	3rd	Annual	Protein	Therapeutics	Discovery	&	Development.	Boston,	MA,	
Sept	24-25,	2009.		

BOOK	CHAPTERS,	ETC.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

331	

Vij	N,	Bodas	M.		Invention	disclosure:	"Intervention	strategies	targeting	CFTR-dependent	
lipid	rafts	and	ceramide	signaling	in	chronic	lung	disease	and	emphysema".	2009.	

Vij	N.	http://issuu.com/cmlife/docs/2-18-2015_e/1		
Vij	N.	http://wcmu.org/news/?p=13884		

HOST	DEFENCE	FUNCTIONS	OF	AIRWAY	EPITHELIAL	CELLS	IN	COPD		

Hong	Wei	Chu,	MD;	National	Jewish	Health;	CIA	2008		
Dr.	Chu’s	studies	revealed	that	SHS	exposure	increases	Mycoplasma	pneumoniae,	Moraxella	
catarrhalis,	and	nontypeable	Haemophilus	influenzae	(NTHi)	bacterial	load	on	airway	
epithelial	cells	and	decreases	antimicrobial	peptide	beta-defensin	2.	Several	pathways	may	
be	involved	in	the	increased	bacterial	load;	one	possible	pathway	is	the	fatty	acid-binding	
protein	5	(FABP-5).	FABP-5	messenger	RNA	levels	from	human	smokers	with	COPD	are	
shown	to	be	significantly	lower	than	those	from	smokers	without	COPD.	Another	possible	
pathway	involves	prostaglandin	E2	(PGE2)	production.	Dr.	Chu’s	group	has	tested	the	
effects	of	modifying	FABP-5	and	PGE2	pathways	on	the	restoration	of	host	defense	
functions	of	human	primary	airway	epithelial	cells	exposed	to	whole	SHS	and	infected	with	
bacteria.	In	addition,	the	effects	of	beta	2-agonists	on	host	defense	against	bacterial	
infection	in	primary	human	bronchial	epithelial	cells	have	been	investigated.		
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secretory	protein	in	cigarette	smoke-exposed	mice.	COPD.	2009;6(3):185-191.	
Gould	NS,	Min	E,	Gauthier	S,	Chu	HW,	Martin	R,	Day	BJ.	Aging	adversely	affects	the	cigarette	
smoke-induced	glutathione	adaptive	response	in	the	lung.	Am	J	Respir	Crit	Care	Med.	
2010;182(9):1114-1122.	
Green	RM,	Gally	F,	Keeney	JG,	Alper	S,	Gao	B,	Han	M,	Martin	RJ,	Weinberger	AR,	Case	SR,	
Minor	MN,	Chu	HW.	Impact	of	cigarette	smoke	exposure	on	innate	immunity:	a	
Caenorhabditis	elegans	model.	PLoS	One.	2009;4(8):e6860.	
Gross	CA,	Bowler	RP,	Green	RM,	Weinberger	AR,	Schnell	C,	Chu	HW.	beta2-agonists	
promote	host	defense	against	bacterial	infection	in	primary	human	bronchial	epithelial	
cells.	BMC	Pulm	Med.	2010;10:30.	

Thaikoottathil	JV,	Martin	RJ,	Zdunek	J,	Weinberger	A,	Rino	JG,	Chu	HW.	Cigarette	smoke	
extract	reduces	VEGF	in	primary	human	airway	epithelial	cells.	Eur	Respir	J.	
2009;33(4):835-843.	
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REGULATORS	OF	CIGARETTE-INDUCED	ENDOTHELIAL	CELL	APOPTOSIS		
Rachel	Damico,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2008		

Dr.	Damico	and	colleagues	demonstrated	that	macrophage	migration	inhibitory	factor	
(MIF)	antagonizes	lipopolysaccharide	(LPS)-induced	apoptosis	of	human	pulmonary	
endothelial	cells	(HPEC)	and	plays	a	critical	role	in	the	expression	of	the	apoptosis	
inhibitor,	FLICE-like	inhibitory	protein	(FLIPshort).	MIF	also	possesses	oxidoreductase	
activity	and	may	modify	the	redox	status	of	the	cell.	The	group	investigated	the	role	of	MIF	
in	HPEC	responses	to	CS	exposure	and	characterized	the	molecular	determinants	of	
endothelial	survival	and	apoptosis.	HPEC	were	exposed	to	cigarette	smoke	extract	(CSE)	
for	increasing	time	periods	and	analyzed	for	protein	expression	and	presence	of	apoptotic	
cells.	There	was	significant	activation/phosphorylation	of	p38	MAP	kinase	and	its	
downstream	effectors,	MK2	and	heat	shock	protein	27	(HSP27),	which	was	accompanied	
by	dephosphorylation	of	protein	kinase	B.	Furthermore,	exposure	to	CSE	induced	
apoptosis.	Phosphorylation	of	HSP27	correlated	with	induction	of	apoptosis.	These	results	
suggest	that	phosphorylation	of	HSP27	may	be	necessary	for	CSE-mediated	apoptosis.		
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PUBLICATIONS		
Damarla	M,	Parniani	AR,	Johnston	L,	Maredia	H,	Serebreni	L,	Hamdan	O,	Sidhaye	VK,	
Shimoda	LA,	Myers	AC,	Crow	MT,	Schmidt	EP,	Machamer	CE,	Gaestel	M,	Rane	MJ,	Kolb	TM,	
Kim	BS,	Damico	RL,	Hassoun	PM.	Mitogen-activated	protein	kinase-activated	protein	kinase	
2	mediates	apoptosis	during	lung	vascular	permeability	by	regulating	movement	of	cleaved	
caspase	3.	Am	J	Respir	Cell	Mol	Biol.	2014;50(5):932-941.	
Damico	R,	Simms	T,	Kim	BS,	Tekeste	Z,	Amankwan	H,	Damarla	M,	Hassoun	PM.	p53	
mediates	cigarette	smoke-induced	apoptosis	of	pulmonary	endothelial	cells:	inhibitory	
effects	of	macrophage	migration	inhibitor	factor.	Am	J	Respir	Cell	Mol	Biol.	2011;44(3):323-
332.	

Damico	R,	Zulueta	JJ,	Hassoun	PM.	Pulmonary	endothelial	cell	NOX.	Am	J	Respir	Cell	Mol	
Biol.	2012;47(2):129-139.	

Fallica	J,	Boyer	L,	Kim	B,	Serebreni	L,	Varela	L,	Hamdan	O,	Wang	L,	Simms	T,	Damarla	M,	
Kolb	TM,	Bucala	R,	Mitzner	W,	Hassoun	PM,	Damico	R.	Macrophage	migration	inhibitory	
factor	is	a	novel	determinant	of	cigarette	smoke-induced	lung	damage.	Am	J	Respir	Cell	Mol	
Biol.	2014;51(1):94-103.	
Fallica	J,	Varela	L,	Johnston	L,	Kim	B,	Serebreni	L,	Wang	L,	Damarla	M,	Kolb	TM,	Hassoun	
PM,	Damico	R.	Macrophage	Migration	Inhibitory	Factor:	A	Novel	Inhibitor	of	Apoptosis	
Signal-Regulating	Kinase	1-p38-Xanthine	Oxidoreductase-Dependent	Cigarette	Smoke-
Induced	Apoptosis.	Am	J	Respir	Cell	Mol	Biol.	2016;54(4):504-514.	

Kim	BS,	Serebreni	L,	Hamdan	O,	Wang	L,	Parniani	A,	Sussan	T,	Scott	Stephens	R,	Boyer	L,	
Damarla	M,	Hassoun	PM,	Damico	R.	Xanthine	oxidoreductase	is	a	critical	mediator	of	
cigarette	smoke-induced	endothelial	cell	DNA	damage	and	apoptosis.	Free	Radic	Biol	Med.	
2013;60:336-346.	
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Damarla	M,	Hasan	E,	Boueiz	A,	Le	A,	Pae	H,	Kayyali	U,	Gaestel	M,	Damico	R,	Peng	X,	Hassoun	
PM,	Mitogen	activated	protein	kinase-activated	protein	kinase	2	deficiency	is	protective	
against	ventilator	associated	lung	injury.	Presented	at	the	American	Thoracic	Society.	
Toronto,	Canada,	May	16-21,	2008.		

Damarla	M,	Kim	B,	Simms	T,	Yadav	H,	Myers	AC,	Reddy	SP,	Damico	RL,	Hassoun	PM,	
Phosphorylation	of	HSP27	potentiates	caspase	3	activation	in	response	to	mechanical	
stress.	Presented	at	the	American	Thoracic	Society	International	Conference.	New	Orleans,	
LA,	May	14-19,	2010.		

Damico	R,	Chesley	A,	Johnston	L,	Welsh	L,	Damarla	M,	Hasan	E,	Peng	X,	Le	H,	Pearse	D,	
Hassoun	P,	Crow	MT.	Macrophage	migration	inhibitory	protein	(MIF)	inhibits	LPS-induced	
apoptosis	through	Jab-1/CSN5-mediated	suppression	of	proteosomedependent	FLIPs	
degradation.	Presented	at	the	American	Thoracic	Society.	Toronto,	Canada,	May	16-21,	
2008.		

Damico	R,	Johnston	L,	Hasan	E,	Luke	T,	Shimodo	L,	Hassoun	P,	Crow	MT.	Macrophage	
migration	inhibitory	factor	(MIF)	Is	a	regulator	of	cigarette-induced	endothelial	cell	
apoptosis.	Presented	at	the	American	Thoracic	Society	International	Conference.	Toronto,	
Ontario,	Canada,	May	16-21,	2008.		
Damico	RL,	Simms	T,	Kim	B,	Tekeste	Z,	Amankwan	H,	Damarla	M,	Hassoun	PM.	p53	
mediates	cigarette	smoke	induced	apoptosis	of	pulmonary	endothelial	cells:	inhibitory	
effects	of	macrophage	migration	inhibitory	factor.	Presented	at	the	American	Thoracic	
Society	International	Conference.	New	Orleans,	LA.	May	14-19,	2010.		

Damico	RL.	Apoptosis	and	pulmonary	pathobiology.	Presented	at	the	Division	of	
Pulmonary	and	Critical	Care	Medicine	Annual	Review,	Johns	Hopkins	University,	Baltimore,	
MD.	2009.		
Damico	RL.	Apoptosis	and	pulmonary	pathobiology.	Presented	at	the	Division	of	
Pulmonary	and	Critical	Care	Medicine,	Brown	University	Medical	School,	Providence,	RI.	
2010.		
Damico	RL.	Cell	fate	and	pulmonary	vascular	disease.	Presented	at	the	Lung	Research	
Conference,	Division	of	Pulmonary	and	Critical	Care	Medicine,	Johns	Hopkins	University,	
Baltimore,	MD,	2009.		
Damico	RL.	Dying	on	the	inside:	connecting	cell	fate	and	pulmonary	vascular	disease.	
Presented	at	the	American	Thoracic	Society	International	Conference,	San	Diego,	CA.	May	
18-23,	2007.		

El	Boueiz	AR,	Mozammel	S,	Hasan	EF,	Pae	HH,	Kesari	P,	Mahendra	M,	Le	A,	Xinqi	X,	Esmon	
CT,	Damico	R,	Shimoda	L,	Crow	M,	Finigan	J,	Hassoun	PM.	Over-expression	of	endothelial	
protein	C	receptor	protects	against	hypoxia-induced	pulmonary	hypertension.	Presented	at	
the	American	Thoracic	Society.	Toronto,	Canada,	May	16-21,	2008.		
Kim	B,	Damarla	M,	Varney	J,	Kolb	TM,	Hassoun	PM,	Damico	RL.	Cigarette	smoke	induces	
XOR	mediated	apoptosis.	Presented	at	the	American	Thoracic	Society	International	
Conference,	Denver,	CO.	May	13-18,	2011.		
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Kolb	TM,	Varney	J,	Hassoun	PM,	Damico	RL.	Macrophage	migration	inhibitory	factor	(MIF)-
deficient	mice	are	protected	from	right	ventricular	remodeling	in	a	model	of	chronic	
hypoxia-induced	pulmonary	hypertension	[abstract].	American	Thoracic	Society.	Denver,	
CO,	May	13-18,	2011.		

Le	A,	Pae	H,	Skirball	J,	Hasan	E,	Peng	X,	Boueiz	A,	Damarla	M,	Damico	R,	Tuder	R,	Hassoun	P.	
Mechanisms	of	endothelial	cell	apoptosis	in	ventilator-induced	lung	injury.	Presented	at	the	
American	Thoracic	Society.	Toronto,	Canada,	May	16-21,	2008.		

Stephens	RS,	Servinsky	LE,	Damico	RL,	Pearse	D.	Protein	Kinase	G	attenuates	hydrogen	
peroxide	induced	cell	death	in	human	pulmonary	artery	endothelial	cells.	Presented	at	the	
American	Thoracic	Society.	San	Francisco,	CA,	May	18-23,	2007.		

SECONDHAND	TOBACCO	SMOKE	EXPOSURE	AND	SUSCEPTIBILITY	TO	RESPIRATORY	
VIRAL	INFECTION		

Adriana	Elisa	Kajon,	PhD;	Lovelace	Respiratory	Research	Institute;	CIA	2008		

Dr.	Kajon	investigated	the	effects	of	SHS	exposure	on	viral	infectivity	in	lung	epithelial	cells	
using	an	in	vitro	system	designed	to	assess	the	effect	of	sidestream	cigarette	smoke	and	
adenovirus,	a	prevalent	human	respiratory	virus.	Dr.	Kajon’s	work	demonstrated	that	SHS	
exposure	of	polarized	Calu-3	airway	epithelial	cells	results	in	increased	viral	entry	from	the	
apical	surface	that	correlates	with	increased	abundance	of	the	coxsackievirus	and	
adenovirus	receptor.	In	addition,	the	level	of	cellular	glycogen	synthase	kinase	3	beta	was	
found	to	be	downregulated	in	SHS-exposed	cells	compared	to	air	exposed	controls,	
providing	a	possible	lead	into	the	molecular	mechanisms	underlying	the	observed	
increased	susceptibility	to	viral	infection.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Sharma	P,	Kolawole	AO,	Core	SB,	Kajon	AE,	Excoffon	KJ.	Sidestream	smoke	exposure	
increases	the	susceptibility	of	airway	epithelia	to	adenoviral	infection.	PLoS	One.	
2012;7(11):e49930.	
HAEMOPHILUS	INFLUENZAE	TOLERANCE:	A	MECHANISM	FOR	CHRONIC	
COLONIZATION	IN	COPD		

Tricia	LeVan,	PhD;	University	of	Nebraska;	CIA	2008		
Dr.	LeVan	showed	that	Haemophilus	influenzae	strains	isolated	from	COPD	subjects	are	
responsible	for	decreased	cilia	beating	in	lung	bronchial	epithelial	cells.	This	decrease	is	a	
result	of	activation	of	PKC-epsilon,	and	can	result	in	impairment	of	H.	influenzae	clearing	in	
the	lung.	She	also	showed	that	H.	influenzae	strains	isolated	from	subjects	with	transient	
exacerbation	of	COPD	are	more	susceptible	to	human	beta-defensin	and	less	susceptible	to	
the	antibiotic	ceftriaxone	than	strains	that	chronically	colonize	the	COPD	airway.	These	
results	suggest	that	strains	that	colonize	COPD	subjects	are	differentially	susceptible	to	
innate	anti-microbial	compounds	and	antibiotics	and	are	likely	to	contribute	to	chronic	
colonization	in	COPD	subjects.	Repeat	exposure	of	bronchial	epithelial	cells	to	H.	influenzae	
induces	a	moderate	tolerant	response	within	72	hours	of	exposure	as	indicated	by	a	
decrease	in	the	proinflammatory	cytokines,	IL6	and	IL8.	Bronchial	epithelial	cells	may	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

335	

continue	to	elicit	a	continued	inflammatory	response,	albeit	at	much	lower	levels,	when	
exposed	to	chronic	H.	influenzae	colonization.	These	results	suggest	that	both	monocytes	
and	bronchial	epithelial	cells	have	the	capability	of	microbial	tolerance	and	may	contribute	
to	chronic	bacterial	colonization	in	COPD	subjects.		
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PUBLICATIONS		
Bailey	KL,	LeVan	TD,	Yanov	DA,	Pavlik	JA,	DeVasure	JM,	Sisson	JH,	Wyatt	TA.	Non-typeable	
Haemophilus	influenzae	decreases	cilia	beating	via	protein	kinase	Cepsilon.	Respir	Res.	
2012;13:49.	
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LeVan	TD,	Weiler	ZM,	Romberger	D,	Poole	JA.	Non-typeable	Haemophilus	influenzae	
tolerance	in	bronchial	epithelial	cells:	Alterations	in	IL-8,	IL-6	and	human	beta-defensin	2.	
[abstract]	Presented	at	the	American	Thoracic	Society	Annual	Meeting.	New	Orleans,	LA,	
May	15-20,	2010.		
Wyatt	TA,	Sisson	JH,	DeVasure	J,	Pavlik	J,	Yanov	D,	LeVan	TD.	Non-typeable	Haemophilus	
influenzae	decreases	cilia	beating	via	protein	kinase	C	epsilon.	Presented	at	the	American	
Thoracic	Society	International	Annual	Meeting.	New	Orleans,	LA,	May	15-	20,	2010.	
NONINVASIVE	MEASUREMENT	OF	ALVEOLAR	SURFACE	AREA		

Samuel	Patz,	PhD;	Brigham	and	Women’s	Hospital;	CIA	2008		
Dr.	Patz’s	group	used	a	noninvasive	MRI	method	that	provides	a	quantitative	map	of	
alveolar	surface	area	per	unit	volume	of	gas	(SA/Vgas).	Their	results	indicate	this	method	
can	detect	subtle	changes	in	lung	function	and	architecture.	Early	subclinical	changes	in	
pulmonary	function	associated	with	either	active	smoking	or	exposure	to	SHS	may	be	able	
to	be	detected	with	this	method.	Quantitative	images	of	SA/Vgas	acquired	over	the	entire	
lung	will	potentially	provide	unique	information.		
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PUBLICATIONS		
Lisitza	N,	Muradian	I,	Frederick	E,	Patz	S,	Hatabu	H,	Chekmenev	EY.	Toward	13C	
hyperpolarized	biomarkers	produced	by	thermal	mixing	with	hyperpolarized	129Xe.	J	
Chem	Phys.	2009;131(4):044508.	
Loring	SH,	Butler	JP,	Patz	S.	Science	to	practice:	how	do	we	interpret	the	transfer	of	
hyperpolarized	129Xe	from	blood	into	alveolar	gas?	Radiology.	2009;252(2):319-321.	
Matsuoka	S,	Patz	S,	Albert	MS,	Sun	Y,	Rizi	RR,	Gefter	WB,	Hatabu	H.	Hyperpolarized	gas	MR	
Imaging	of	the	lung:	current	status	as	a	research	tool.	J	Thorac	Imaging.	2009;24(3):181-
188.	
Matsuoka	S,	Washko	GR,	Dransfield	MT,	Yamashiro	T,	San	Jose	Estepar	R,	Diaz	A,	Silverman	
EK,	Patz	S,	Hatabu	H.	Quantitative	CT	measurement	of	cross-sectional	area	of	small	
pulmonary	vessel	in	COPD:	correlations	with	emphysema	and	airflow	limitation.	Acad	
Radiol.	2010;17(1):93-99.	
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Muradyan	I,	Butler	JP,	Dabaghyan	M,	Hrovat	M,	Dregely	I,	Ruset	I,	Topulos	GP,	Frederick	E,	
Hatabu	H,	Hersman	WF,	Patz	S.	Single-breath	xenon	polarization	transfer	contrast	(SB-
XTC):	implementation	and	initial	results	in	healthy	humans.	J	Magn	Reson	Imaging.	
2013;37(2):457-470.	

Muradyan	I,	Loring	SH,	Ferrigno	M,	Lindholm	P,	Topulos	GP,	Patz	S,	Butler	JP.	Inhalation	
heterogeneity	from	subresidual	volumes	in	elite	divers.	J	Appl	Physiol	(1985).	
2010;109(6):1969-1973.	

Patz	S,	Muradyan	I,	Hrovat	MI,	Dabaghyan	M,	Washko	GR,	Hatabu	H,	Butler	JP.	Diffusion	of	
hyperpolarized	Xe-129	in	the	lung:	a	simplified	model	of	Xe-129	septal	uptake	and	
experimental	results.	New	J	Phys.	2011;13.	

Yamashiro	T,	Matsuoka	S,	Estepar	RS,	Dransfield	MT,	Diaz	A,	Reilly	JJ,	Patz	S,	Murayama	S,	
Silverman	EK,	Hatabu	H,	Washko	GR.	Quantitative	assessment	of	bronchial	wall	attenuation	
with	thin-section	CT:	An	indicator	of	airflow	limitation	in	chronic	obstructive	pulmonary	
disease.	AJR	Am	J	Roentgenol.	2010;195(2):363-369.	
PRESENTATIONS	AND	ABSTRACTS		

Frederick	E,	Muradyan	I,	Hrovat	MI,	Hatabu	H,	Patz	S.	Reducing	artifacts	in	dynamic	MRI	
movies	using	a	spline	interpolated	sliding	window	technique.	Presented	at	the	17th	Intl	Soc	
Magn	Reson	Med.	Honolulu,	HI,	Apr	18-24,	2009.		

Muradyan	I,	Hrovat	M,	Dabaghyan	M,	Butler	J,	Hatabu	H,	Patz	S.	Pulmonary	T2*	dependence	
on	the	lung	volume:	preliminary	results.	Presented	at	the	19th	Intl	Soc	Magn	Reson	Med.	
Montreal,	Canada,	May	7-13,	2011.		

BOOK	CHAPTERS,	ETC.		
Patz	S,	Muradyan	I,	Hrovat	MI,	Dabaghyan	M,	Washko	GR,	Hatabu	H,	Butler	JP.	Noninvasive	
measurement	of	alveolar	surface	area	with	magnetic	resonance	imaging.	Lung	Health	
Professional,	Nov	2011,	COPD	Foundation.	(www.lunghealthprofessional.org)		

Patz	S,	Muradian	M,	Hrovat	MI,	Hersman,	FW,	Hatabu	H,	Butler	JP.	Xenon	MRI	of	the	lung.	
In:	Kauczor	HU,	ed.	MRI	of	the	Lung.	New	York,	NY:	Springer	Verlag,	2009.		
IMMUNE	RESPONSES	TO	SECONDHAND	CIGARETTE	SMOKE	EXPOSURE		

Laimute	Taraseviciene-Stewart,	PhD;	University	of	Colorado,	Denver;	CIA	2008		

Dr.	Taraseviciene-Stewart’s	team	developed	a	rat	model	of	SHS-induced	emphysema	where	
rats	developed	emphysema	after	a	2-month	period	of	chronic	SHS	exposure.	Anti-
endothelial	cell	antibodies	(AECA)	were	formed	and	apoptosis	of	lung	endothelium	was	
observed	in	this	model.	Circulating	AECA	has	been	found	in	COPD	patients.	While	the	
numbers	of	circulating	CD25	/	CD4		T	regulatory	(Treg)	cells	in	the	rat	model	appeared	to	
be	augmented,	their	immune	responses	were	marked	by	impaired	macrophage	function,	
increased	levels	of	pro-inflammatory	cytokine	IL-18	and	decreased	levels	of	endogenous	
neutralizer	IL-18	binding	protein.	The	team	demonstrated	that	endothelial	cell	death	
caused	by	SHS	exposure	is	mediated	by	IL-18	via	down-regulation	of	vascular	endothelial	
growth	factor	receptors	VEGFR1	and	VEGFR2.		
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Physiol.	2012;302(10):L1014-1022.	
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strategies	prevent	the	development	of	autoimmune	emphysema.	Respir	Res.	2010;11:179.	
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Vandivier	RW.	Vascular	endothelial	growth	factor	enhances	macrophage	clearance	of	
apoptotic	cells.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2012;302(7):L711-718.	
Kitaguchi	Y,	Taraseviciene-Stewart	L,	Hanaoka	M,	Natarajan	R,	Kraskauskas	D,	Voelkel	NF.	
Acrolein	induces	endoplasmic	reticulum	stress	and	causes	airspace	enlargement.	PLoS	One.	
2012;7(5):e38038.	
Kratzer	A,	Chu	HW,	Salys	J,	Moumen	Z,	Leberl	M,	Bowler	R,	Cool	C,	Zamora	M,	
Taraseviciene-Stewart	L.	Endothelial	cell	adhesion	molecule	CD146:	implications	for	its	
role	in	the	pathogenesis	of	COPD.	J	Pathol.	2013;230(4):388-398.	
Kratzer	A,	Salys	J,	Nold-Petry	C,	Cool	C,	Zamora	M,	Bowler	R,	Koczulla	AR,	Janciauskiene	S,	
Edwards	MG,	Dinarello	CA,	Taraseviciene-Stewart	L.	Role	of	IL-18	in	second-hand	smoke-
induced	emphysema.	Am	J	Respir	Cell	Mol	Biol.	2013;48(6):725-732.	

Leberl	M,	Kratzer	A,	Taraseviciene-Stewart	L.	Tobacco	smoke	induced	COPD/emphysema	
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and	persistence	of	emphysema.	Lung.	2012;190(1):69-82.	

PRESENTATIONS	AND	ABSTRACTS		

Gerasimovskaya	E,	Kratzer	A,	Slepikas	L,	Taraseviciene-Stewart	L.	Angioproliferative	
macrophages	in	the	pathogenesis	of	pulmonary	arterial	hypertension	[abstract].	Presented	
at	the	North	American	Vascular	Biology	Meeting.	Los	Angeles,	CA,	Jun	20-24,	2010.		
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Kratzer	A,	Salys	J,	Shapiro	L,	Taraseviciene-Stewart	L.	Impaired	immune	response	to	
second	hand	cigarette	smoke	in	the	rat	lung.	Presented	at	the	Annual	American	Thoracic	
Society	Meeting.	Denver,	CO,	May	13-18,	2011.		
Kratzer	A,	Salys	J,	Taraseviciene-Stewart	L.	Immune	responses	in	the	lung	to	second	hand	
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14-19,	2010.		
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Taraseviciene-Stewart	L,	Voelkel	NF.	Immunopathology	of	COPD.	In:	Smoking	and	Lung	
Inflammation.	Springer	Science	and	Business	Media,	2013.		
SECONDHAND	TOBACCO	SMOKE	AND	AIRWAY	INFECTION		

Veena	Antony,	MD;	University	of	Florida;	CIA	2007		

Dr.	Antony	conducted	in	vivo	studies	using	a	model	of	RSV	infection	in	inducible	nitric	oxide	
synthase	(iNOS)	transgenic	and	control	mice	and	demonstrated	that	iNOS-/-mice	did	not	
show	the	increases	in	vascular	endothelial	growth	factor	(	VEGF)	and	increases	in	airway	
epithelial	permeability	seen	in	iNOS	/		mice.	Respiratory	syncytial	virus	(RSV	)	caused	the	
development	of	a	breach	in	airway	epithelial	integrity,	resulting	in	altered	shape,	
paracellular	gap	formation	between	epithelial	cells,	and	leakage	of	protein.	Bronchial	
airway	epithelial	cells	(BAEpC)	stimulated	by	RSV	demonstrated	significant	increases	in	
VEGF	in	these	studies.	It	is	likely	that	RSV	infection	increases	airway	permeability	leading	
to	loss	of	integrity	of	the	airway	epithelium	and	disruption	of	airway	epithelial	junctional	
proteins	in	SHS-exposed	BAEpC.	RSV	induces	airway	epithelial	cells	to	release	VEGF	
through	a	nitric	oxide	hypoxia	inducible	factor-1	alpha-mediated	pathway.		
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of	pleural	mesothelial	cells	in	idiopathic	pulmonary	fibrosis.	Eur	Respir	J.	2012	;39(1):133-
140.		
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Regev	D,	Mohammed	K,	Antony	VB.	Loss	of	autophagic	control:	the	precursor	to	
bronchiolitis	obliterans?	Presented	at	the	ATS	International	Conference.	San	Diego,	CA,	May	
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Presented	at	the	ATS	International	Conference.	San	Diego,	CA,	May	15-20,	2009.		
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Mohammed	KA,	Sharma	P,	Brij	M,	Antony	VB.	Heme	oxygenase-1	induction	in	human	
bronchial	airways	epithelial	cell	exposed	to	different	types	of	platinum	nanoparticles.	
Presented	at	the	ATS	International	Conference.	San	Diego,	CA,	May	14-19,	2010.		

Regev	D,	Montes-Worboys	A,	Mohammed	KA,	Najmunnisa	N,	Hensel	E,	Antony	VB.	The	role	
of	heme	oxygenase-1	in	granuloma	formation	during	m.	avium	infection.	Presented	at	the	
College	of	Medicine	Research	Conference.	University	of	Florida,	Tallahassee,	FL,	Jun	2009.		
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INFLUENCE	OF	ARHGEF1	ON	PULMONARY	IMMUNITY		
John	M.	Hartney,	PhD;	University	of	Colorado,	Denver;	YCSA	2007		

Arhgef1	is	Rho	guanine	nucleotide	exchange	factor	(GEF)	that	is	important	in	integrating	
signaling	from	activated	G-protein	coupled	receptors	to	RhoA.	Mice	deficient	for	Arhgef1	
spontaneously	develop	pulmonary	inflammation	and	pathology	similar	to	human	COPD.	
Using	adoptive	transfer	of	leukocytes,	Dr.	Hartney	and	colleagues	established	that	Arhgef1-
deficient	leukocytes	are	sufficient	to	induce	pulmonary	pathology,	inflammation,	and	
elevated	matrix	metallopeptidase	9	(MMP9)	production.	Subsequent	in	vitro	studies	
showed	that	Arhgef1-deficient	macrophages	exhibit	exaggerated	MMP9	production	that	is	
dependent	on	thromboxane	receptor	signaling.	Investigations	using	human	primary	cells	
revealed	that	alveolar	macrophages	and	peripheral	blood	monocytes	from	COPD	patients	
express	reduced	levels	of	Arhgef1	and	exhibit	exaggerated	MMP9	production	when	
stimulated.	Treatment	of	patient	cells	with	a	thromboxane	receptor	antagonist	attenuated	
MMP9	production.		
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Immunol	Res.	2013;55(1-3):162-166.	

Hartney	JM,	Brown	J,	Chu	HW,	Chang	LY,	Pelanda	R,	Torres	RM.	Arhgef1	regulates	
alpha5beta1	integrin-mediated	matrix	metalloproteinase	expression	and	is	required	for	
homeostatic	lung	immunity.	Am	J	Pathol.	2010;176(3):1157-1168.	

Hartney	JM,	Chu	H,	Pelanda	R,	Torres	RM.	Sub-chronic	exposure	to	second	hand	smoke	
induces	airspace	leukocyte	infiltration	and	decreased	lung	elastance.	Front	Physiol.	
2012;3:300.	

Hartney	JM,	Gustafson	CE,	Bowler	RP,	Pelanda	R,	Torres	RM.	Thromboxane	receptor	
signaling	is	required	for	fibronectin-induced	matrix	metalloproteinase	9	production	by	
human	and	murine	macrophages	and	is	attenuated	by	the	Arhgef1	molecule.	J	Biol	Chem.	
2011;286(52):44521-44531.	
Hartney	JM,	Robichaud	A.	Assessment	of	airway	hyperresponsiveness	in	mouse	models	of	
allergic	lung	disease	using	detailed	measurements	of	respiratory	mechanics.	Methods	Mol	
Biol.	2013;1032:205-217.	

Wu	Q,	Case	SR,	Minor	MN,	Jiang	D,	Martin	RJ,	Bowler	RP,	Wang	J,	Hartney	J,	Karimpour-Fard	
A,	Chu	HW.	A	novel	function	of	MUC18:	amplification	of	lung	inflammation	during	bacterial	
infection.	Am	J	Pathol.	2013;182(3):819-827.	
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Hartney	JM,	Brown	JP,	Hu	J,	Chang	LY,	Bowler	RP,	Torres	RM.	Mice	deficient	for	Lsc,	a	gene	
involved	in	leukocyte	migration	and	adhesion,	exhibit	lung	pathology	similar	to	human	
emphysema.	Presented	at	the	Aspen	Lung	Conference.	Aspen,	CO,	Jun	2006.		
Hartney	JM,	Brown	JP,	Hu	J,	Coldren	CD,	Chang	LY,	Geraci	MW,	Pelanda	R,	Bowler	RP,	
Torres	RM.	Loss	of	Arhgef1	results	in	chronic	lung	inflammation	and	aberrant	lung	
function.	Presented	at	the	American	Thoracic	Society	International	Conference.	San	
Francisco,	CA,	May	18-23,	2007.		
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Hartney	JM,	Torres	RM,	Pelanda	R.	Pulmonary	disease	treatment	and	diagnosis	based	on	
ARHGEF1PCT.	US	Patent	Application	No:	61/433,109.	Jan	14,	2012.		

Hartney	JM,	Torres	RM,	Pelanda	R.	Thromboxane	receptor	antagonist	treatment	
determined	by	cytokine	expression.	US	Patent	Application	No:	61/621,733.	Apr	9,	2012.		

CXCL5	IS	CENTRAL	TO	CIGARETTE	SMOKE-INDUCED	NEUTROPHIL	INFLUX		

Sambithamby	Jeyaseelan,	DVM,	PhD;	Louisiana	State	University;	YCSA	2007		
Dr.	Jeyaseelan	and	colleagues	investigated	the	role	of	chemokine	ligand	5	(CXCL5),	which	is	
produced	by	alveolar	type-II	epithelial	cells	in	response	to	lipopolysaccharide	(LPS).	LPS	is	
one	of	the	active	ingredients	in	cigarette	smoke.	The	team	investigated	the	role	of	CXCL5	in	
neutrophil	influx	in	the	lungs	to	elucidate	the	effects	associated	with	neutrophil	
accumulation	in	response	to	SHS	exposure.	Viable	and	fertile	Cxcl5	gene-deficient	mice	
(Cxcl5-/-)	were	generated.	These	mice	express	similar	levels	of	messenger	RNA,	chemokine	
KC	protein,	and	macrophage-inflammatory	protein-	2	as	normal	littermate	controls,	
despite	the	absence	of	CXCL5.	Impaired	neutrophil	influx	was	observed	in	Cxcl5-/-mice	at	8	
hours	and	24	hours	when	compared	with	their	littermate	controls	(Cxcl5	/	)	after	an	in	vivo	
Escherichia	coli	LPS	challenge.	The	team	conducted	experiments	to	determine	the	role	of	
CXCL5	in	lung	inflammation	in	mice	in	response	to	SHS	exposure.	A	correlation	was	
established	between	human	epithelial	cell-derived	neutrophil-activating	protein-78	(ENA-
78)	levels	in	bronchoalveolar	lavage	fluid	and	neutrophil	accumulation	in	COPD	patients.		
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Receptor-interacting	protein	2	controls	pulmonary	host	defense	to	Escherichia	coli	
infection	via	the	regulation	of	interleukin-17A.	Infect	Immun.	2011;79(11):4588-4599.	
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CXCL1	knockout	mice.	J	Immunol.	2012;188(7):3458-3468.	
Bhatia	M,	Zemans	RL,	Jeyaseelan	S.	Role	of	chemokines	in	the	pathogenesis	of	acute	lung	
injury.	Am	J	Respir	Cell	Mol	Biol.	2012;46(5):566-572.	

Cai	S,	Batra	S,	Lira	SA,	Kolls	JK,	Jeyaseelan	S.	CXCL1	regulates	pulmonary	host	defense	to	
Klebsiella	Infection	via	CXCL2,	CXCL5,	NF-kappaB,	and	MAPKs.	J	Immunol.	
2010;185(10):6214-6225.	
Cai	S,	Batra	S,	Shen	L,	Wakamatsu	N,	Jeyaseelan	S.	Both	TRIF-	and	MyD88-dependent	
signaling	contribute	to	host	defense	against	pulmonary	Klebsiella	infection.	J	Immunol.	
2009;183(10):6629-6638.	
Cai	S,	Zemans	RL,	Young	SK,	Worthen	GS,	Jeyaseelan	S.	Myeloid	differentiation	protein-2-
dependent	and	-independent	neutrophil	accumulation	during	Escherichia	coli	pneumonia.	
Am	J	Respir	Cell	Mol	Biol.	2009;40(6):701-709.	
Craig	A,	Mai	J,	Cai	S,	Jeyaseelan	S.	Neutrophil	recruitment	to	the	lungs	during	bacterial	
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Immunity.	2010;33(1):106-117.	
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Fessler	MB.	Effects	of	liver	X	receptor	agonist	treatment	on	pulmonary	inflammation	and	
host	defense.	J	Immunol.	2008;180(5):3305-3312.	

Walker	JE,	Jr.,	Odden	AR,	Jeyaseelan	S,	Zhang	P,	Bagby	GJ,	Nelson	S,	Happel	KI.	Ethanol	
exposure	impairs	LPS-induced	pulmonary	LIX	expression:	alveolar	epithelial	cell	
dysfunction	as	a	consequence	of	acute	intoxication.	Alcohol	Clin	Exp	Res.	2009;33(2):357-
365.	
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REDUCED	NEUTROPHIL	DEATH	IN	TOBACCO-INDUCED	COPD		
Hongbo	R.	Luo,	PhD;	Children’s	Hospital	Boston;	CIA	2007		

Exaggerated	neutrophil	accumulation	in	the	lungs	plays	a	major	role	in	the	pathogenesis	of	
cigarette	smoke-induced	COPD.	One	mechanism	leading	to	the	massive	neutrophil	
accumulation	is	cigarette	smoke-induced	delay	of	neutrophil	spontaneous	death	in	the	
lungs.	Dr.	Luo	and	colleagues	have	showed	that	deactivation	of	the	phosphatidylinositol	
3,4,5-trisphosphate/protein	kinase	B	(PtdIns(3,4,5)P3/Akt)	pathway,	a	well	known	
survival	signal,	is	a	causal	mediator	of	neutrophil	spontaneous	death.	They	further	revealed	
that	Akt	deactivation	is	inhibited	in	tobacco-induced	COPD.	They	have	evidence	that	the	
reduced	neutrophil	death	is	mediated	by	blockage	of	Akt	deactivation,	which	is	due	to	
inhibition	of	InsP6K1	and	subsequent	reduction	of	InsP7	level.	The	team	is	investigated	the	
involvement	of	Akt	and	InsP6K1	in	neutrophil	death	in	the	lungs	in	vivo	using	a	cigarette-
induced	COPD	animal	model.	In	addition,	they	began	to	dissect	the	molecular	mechanisms	
by	which	InsP6K1	activity	is	regulated	in	neutrophil	death	and	by	cigarette	smoke.		
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function	and	enhances	host	defense	in	neutropenia-associated	pneumonia.	Blood.	
2009;113(20):4930-4941.	

Loison	F,	Zhu	H,	Karatepe	K,	Kasorn	A,	Liu	P,	Ye	K,	Zhou	J,	Cao	S,	Gong	H,	Jenne	DE,	Remold-
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gene	expression	and	survival	in	B	cells.	Proc	Natl	Acad	Sci	U	S	A.	2007;104(35):13978-
13983.	
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functions.	Blood.	2007;109(9):4028-4037.	
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Yoganathan	K,	Luo	HR,	Renshaw	SA,	Ingham	PW.	Inhibitors	of	neutrophil	recruitment	
identified	using	transgenic	zebrafish	to	screen	a	natural	product	library.	Dis	Model	Mech.	
2014;7(1):163-169.	

Xu	Y,	Loison	F,	Luo	HR.	Neutrophil	spontaneous	death	is	mediated	by	down-regulation	of	
autocrine	signaling	through	GPCR,	PI3Kgamma,	ROS,	and	actin.	Proc	Natl	Acad	Sci	U	S	A.	
2010;107(7):2950-2955.	

Zhao	F,	Li	J,	Zhou	N,	Sakai	J,	Gao	Y,	Shi	J,	Goldman	B,	Browdy	HM,	Luo	HR,	Xu	B.	De	novo	
chemoattractants	form	supramolecular	hydrogels	for	immunomodulating	neutrophils	in	
vivo.	Bioconjug	Chem.	2014;25(12):2116-2122.	

DOES	SECONDHAND	CIGARETTE	SMOKE	MODULATE	VITAMIN	E	UPTAKE	IN	LUNG	
TISSUE?		

Giuseppe	Valacchi,	PhD;	University	of	Siena;	CIA	2007		

Dr.	Valacchi	and	colleagues	investigated	the	role	of	the	scavenger	receptor	B1	(SR-B1)	in	
altering	vitamin	E	delivery	in	the	lung.	They	explored	the	effects	of	SHS	exposure	on	
components	of	tocopherol-based	antioxidant	defense	by	analyzing	the	levels	of	SR-B1	
receptor	before	and	after	SHS	exposure	in	lung	tissues	and	after	isolation	of	type	II	cells.	
The	effects	were	analyzed	for	modulation	by	vitamin	E	dietary	manipulation	of	SRB1	levels.	
Upon	lung	exposure	to	SHS	and	its	attendant	oxidative	stress,	a	positive	feedback	loop	is	
induced	that	increases	vitamin	E	consumption	while	decreasing	expression	of	SR-B1,	a	key	
means	of	antioxidant	delivery.	This	combination	results	in	reduced	lung	vitamin	E,	thereby	
rendering	it	vulnerable	to	further	insult.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		
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localization	via	H2O2	production	and	HNE	protein	adducts	formation.	PLoS	One.	
2012;7(3):e33592.	

Sticozzi	C,	Pecorelli	A,	Belmonte	G,	Valacchi	G.	Cigarette	smoke	affects	ABCAl	expression	via	
liver	X	receptor	nuclear	translocation	in	human	keratinocytes.	Int	J	Mol	Sci.	
2010;11(9):3375-3386.	
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Sticozzi	C,	Pecorelli	A,	Lim	Y,	Maioli	E,	Pagnin	E,	Davis	PA,	Valacchi	G.	Modulation	of	skin	
oxidative	stress	and	inflammatory	markers	by	environmental	stressors.	Differences	
between	young	and	old.	J	Dermatol	Sci.	2012;65(3):226-228.	
Valacchi	G,	Davis	PA,	Khan	EM,	Lanir	R,	Maioli	E,	Pecorelli	A,	Cross	CE,	Goldkorn	T.	Cigarette	
smoke	exposure	causes	changes	in	Scavenger	Receptor	B1	level	and	distribution	in	lung	
cells.	Int	J	Biochem	Cell	Biol.	2011;43(7):1065-1070.	
Vecchio	D,	Arezzini	B,	Pecorelli	A,	Valacchi	G,	Martorana	PA,	Gardi	C.	Reactivity	of	mouse	
alveolar	macrophages	to	cigarette	smoke	is	strain	dependent.	Am	J	Physiol	Lung	Cell	Mol	
Physiol.	2010;298(5):L704-713.	
AGING	&	COPD:	PHAGOCYTE	FUNCTION	IN	THE	PATHOGENESIS	OF	EMPHYSEMA		

R.	William	Vandivier,	MD;	University	of	Colorado,	Denver;	CIA	2007		
Dr.	Vandivier	and	colleagues	determined	the	effect	of	cigarette	smoke	(CS)-impaired	
efferocytosis	on	the	development	of	emphysema	and	examined	the	therapeutic	potential	of	
drugs	known	to	enhance	efferocytosis.	They	found	that	CS	activates	RhoA	through	an	
oxidant-dependent	mechanism,	because	MnTBAP	prevented	CS	from	activating	RhoA	at	24	
hours.	They	also	found	that	inhibition	of	RhoA	or	Rho	kinase	ex	vivo	prevented	CS-impaired	
efferocytosis	and	that	inhibition	of	Rho	kinase	in	vivo	prevented	CS-impaired	efferocytosis.	
Multiple	instillations	of	apoptotic	cells	were	shown	to	induce	a	perivascular	inflammatory	
response	composed	of	mononuclear	cells.	The	effect	of	statins	and	PPAR	gamma-agonists	
on	CS-suppressed	efferocytosis	and	aleveolar	destruction	was	examined.	The	investigators	
extended	the	study	to	include	liver	X	receptors.	Two	liver	X	receptor	agonists	were	shown	
to	increase	efferocytosis	and	prevent	CS-impaired	efferocytosis	ex	vivo.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		
Borges	VM,	Vandivier	RW,	McPhillips	KA,	Kench	JA,	Morimoto	K,	Groshong	SD,	Richens	TR,	
Graham	BB,	Muldrow	AM,	Van	Heule	L,	Henson	PM,	Janssen	WJ.	TNFalpha	inhibits	
apoptotic	cell	clearance	in	the	lung,	exacerbating	acute	inflammation.	Am	J	Physiol	Lung	Cell	
Mol	Physiol.	2009;297(4):L586-595.	

Richens	TR,	Linderman	DJ,	Horstmann	SA,	Lambert	C,	Xiao	YQ,	Keith	RL,	Boe	DM,	Morimoto	
K,	Bowler	RP,	Day	BJ,	Janssen	WJ,	Henson	PM,	Vandivier	RW.	Cigarette	smoke	impairs	
clearance	of	apoptotic	cells	through	oxidant-dependent	activation	of	RhoA.	Am	J	Respir	Crit	
Care	Med.	2009;179(11):1011-1021.	
Vandivier	RW,	Richens	TR,	Horstmann	SA,	deCathelineau	AM,	Ghosh	M,	Reynolds	SD,	Xiao	
YQ,	Riches	DW,	Plumb	J,	Vachon	E,	Downey	GP,	Henson	PM.	Dysfunctional	cystic	fibrosis	
transmembrane	conductance	regulator	inhibits	phagocytosis	of	apoptotic	cells	with	
proinflammatory	consequences.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2009;297(4):L677-686.	
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vascular	endothelial	growth	factor	(	VEGF)	in	the	phagocytosis	of	apoptotic	cells	by	
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macrophages:	implications	in	obstructive	airways	disease	[abstract].	Presented	at	the	
American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	15-20,	2009.		

Richens	TR,	Linderman	DJ,	Xiao	YQ,	Morimoto	K,	Day	BJ,	Henson	PM,	Vandivier	RW.	
Cigarette	smoke	impairs	removal	of	apoptotic	cells	(efferocytosis)	through	oxidant-
dependent	activation	of	RhoA.	Presented	at	the	American	Thoracic	Society	International	
Conference.	Philadelphia,	PA,	May	17-21,	2008.		
Vandivier	RW,	Richens	TR,	Linderman	DJ,	Xiao	YQ,	Boe	DM,	Morimoto	K,	Bowler	RP,	Day	BJ,	
Janssen	WJ,	Henson	PM.	Cigarette	smoke	impairs	clearance	of	apoptotic	cells	through	
oxidant-dependent	activation	of	RhoA.	Presented	at	the	Society	of	Leukocyte	Biology	
International	Meeting.	Denver,	CO,	Nov	6-9,	2008.		

CELL-BASED	THERAPY	FOR	CIGARETTE	SMOKE-RELATED	LUNG	DISEASE		
Andrew	A.	Wilson,	MD;	Boston	University;	YCSA	2007		

Dr.	Wilson	and	his	team	developed	a	lentiviral	system	capable	of	selectively	targeting	
alveolar	macrophages	and	allowing	the	inducible	overexpression	of	genes	or	interfering	
RNAs	that	can	modulate	lung	inflammation	or	elastolysis.	They	showed	that	this	system	
transduces	alveolar	macrophages	in	vivo,	resulting	in	long-term	expression	of	human	
alpha1-antitrypsin	(AAT)	in	mouse	epithelial	lining	fluid	at	levels	that	could	be	protective	
in	patients	deficient	in	this	protein.	The	team	demonstrated	that	overexpression	of	AAT	
partially	protects	these	animals	from	developing	emphysema	after	treatment	with	
intratracheal	elastase.	They	tested	this	technique	to	see	if	it	confers	similar	protection	from	
cigarette	smoke-mediated	injury.	The	team	adapted	this	system	to	allow	real-time	in	vivo	
tracking	of	nuclear	factor	(NF)-kappa	B	activation	and	to	knock	down	NF-kappa	B	gene	
expression.	They	used	it	to	test	the	effects	of	macrophage-specific	NF-kappa	B	knockdown	
on	emphysema	pathogenesis	in	the	setting	of	cigarette	smoke	exposure.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Wilson	AA,	Kwok	LW,	Hovav	AH,	Ohle	SJ,	Little	FF,	Fine	A,	Kotton	DN.	Sustained	expression	
of	alpha1-antitrypsin	after	transplantation	of	manipulated	hematopoietic	stem	cells.	Am	J	
Respir	Cell	Mol	Biol.	2008;39(2):133-141.	

Wilson	AA,	Kwok	LW,	Porter	EL,	Payne	JG,	McElroy	GS,	Ohle	SJ,	Greenhill	SR,	Blahna	MT,	
Yamamoto	K,	Jean	JC,	Mizgerd	JP,	Kotton	DN.	Lentiviral	delivery	of	RNAi	for	in	vivo	lineage-
specific	modulation	of	gene	expression	in	mouse	lung	macrophages.	Mol	Ther.	
2013;21(4):825-833.	

Wilson	AA,	Murphy	GJ,	Hamakawa	H,	Kwok	LW,	Srinivasan	S,	Hovav	AH,	Mulligan	RC,	Amar	
S,	Suki	B,	Kotton	DN.	Amelioration	of	emphysema	in	mice	through	lentiviral	transduction	of	
long-lived	pulmonary	alveolar	macrophages.	J	Clin	Invest.	2010;120(1):379-389.	

CIGARETTE	SMOKE	AND	MECHANICAL	STRETCH	IN	COPD		
James	C.	Lavelle,	MD;	University	of	Colorado,	Denver;	YCSA	2006		

Dr.	Lavelle	investigated	the	effects	of	mechanical	stretch	and	cigarette	smoke	exposure	on	
lung	epithelial	cells	with	respect	to	injury,	repair,	and	propagation	of	emphysema	by	
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alveolar	cell	apoptosis.	A549	and	Calu-3	alveolar	epithelial	type-II-like	cells	subjected	to	
injurious	strain	results	show	plasma	membrane	disruptions	and	initiation	of	multiple	
signaling	cascades.	Cells	exposed	to	cigarette	smoke	extract	are	less	able	to	repair	stretch-
induced	membrane	breaks.	Cyclic	strain	results	in	rapid	activation	of	the	low	molecular	
weight	guanosine	triphosphatase,	RhoA,	and	leads	to	nuclear	factor	kappa	B-	and	activator	
protein	1-dependent	elaboration	of	proinflammatory	cytokines	such	as	IL-8.	These	events	
are	blocked	by	pharmacologic	inhibition	of	Rho	with	Clostridium	botulinum	C3	exoenzyme.	
Dr.	Lavelle	investigated	the	transcriptional	program	elicited	by	stretch,	and	examined	the	
effects	of	stretch	and	cigarette	smoke	extract	on	the	structure	and	function	of	the	actin	
cytoskeleton,	with	special	attention	to	the	role	of	RhoA	activation	in	the	repair	of	stretch-
induced	plasma	membrane	disruptions	affected	by	cigarette	smoke	extract.	The	
inflammatory	milieu	induced	by	stretch	and	the	deleterious	effect	of	cigarette	smoke	on	
plasma	membrane	repair	synergy	may	contribute	to	alveolar	cell	apoptosis	and	the	
development	of	emphysema.		
FAMRI	SUPPORTED	RESEARCH		
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Lavelle	JC,	Malcolm	KC,	VanLinden	AA,	Worthen	GS.	Mechanical	strain	induces	cytokine	
release	via	Rho/Rho	kinase.	Presented	at	the	American	Thoracic	Society	Aspen	Lung	
Conference.	Aspen,	CO,	Jun	6-9,	2007.		
Lavelle	JC,	Malcolm	KC,	Worthen	GS,	Downey	GP.	RhoA	and	NF	kappa	B	dependent	
secretion	of	IL-8	induced	by	mechanical	stretch	of	Calu-3	cells.	Presented	at	the	American	
Thoracic	Society	International	Meeting.	San	Diego,	CA,	May	15-20,	2009.		
Lavelle	JC,	Malcolm	KC,	Worthen	GS.	Mechanical	stretch	induces	a	pro-fibrotic,	
antiapoptotic	phenotype	in	human	lung	fibroblasts.	Presented	at	the	American	Thoracic	
Society	International	Meeting.	San	Diego,	CA,	May	19-24,	2006.		

Lavelle	JC,	VanLinden	AA,	Malcolm	KC,	Hubmayr	RD,	Worthen	GS.	Cigarette	smoke	extract	
impairs	resealing	of	plasma	membrane	disruptions	in	A549	Cells.	Presented	at	the	
American	Thoracic	Society	International	Meeting.	San	Diego,	CA,	May	19-24,	2006.		

PPAR	GAMMA	AND	SUSCEPTIBILITY	TO	SMOKE-INDUCED	COPD		

Thomas	J.	Mariani,	PhD;	Brigham	and	Women’s	Hospital,	University	of	Rochester;	CIA	
2006		

Dr.	Mariani	and	colleagues	used	airway	epithelial	cell	PPAR	gamma-deficient	mice	to	
investigate	the	impact	of	airspace	enlargement	on	the	physiomechanical	properties	of	the	
lung.	There	were	no	significant	differences	in	surfactant	quantity/function	or	in	elastin	and	
collagen	content	between	targeted	animals	and	littermate	controls.	Radial	alveolar	counts	
were	significantly	reduced	in	the	targeted	animals.	Chronic	cigarette	smoke	exposure	
increased	whole	lung	PPAR	gamma	mRNA	levels	in	mice	in	vivo.	Cigarette	smoke	
condensate	(CSC)	increased	PPAR	gamma	protein	and	mRNA	levels	in	lung	epithelial	cells	
in	vitro,	and	induced	expression	of	pro-inflammatory	chemokines	including	Ccl5,	Cxcl-2,	-5,	
-10,	-15;	a	subset	of	which	(Ccl5,	Cxcl-10,-15)	was	attenuated	by	co-treatment	with	the	
PPAR	gamma	activator	rosiglitazone	(ROSI).	The	investigators	developed	a	line	of	mice	
with	a	targeted	deletion	of	PPAR	gamma	in	the	airway	epithelium	that	resulted	in	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

348	

exaggerated	Cxcl10	expression	in	response	to	cigarette	smoke	exposure,	which	was	
associated	with	increased	lung	macrophage	accumulation	and	emphysema	susceptibility.	
Conversely,	treatment	of	mice	exposed	to	CSC	with	ROSI-attenuated	Cxcl10	expression	was	
associated	with	reduced	lung	macrophage	accumulation.	Both	CS	and	ROSI	were	capable	of	
increasing	PPAR	gamma	expression	and	PPAR	gamma-mediated	transcriptional	activity	
from	a	peroxisome	proliferator	response	element	in	lung	epithelial	cells	in	vitro.	The	
investigators	also	observed	that	ROSI	was	necessary	for	promoting	PPAR	gamma	NF-kappa	
B-	and	PPAR	gamma-mediated	NF-kappa	B	transcriptional	repression	in	vitro.		

FAMRI	SUPPORTED	RESEARCH		
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stimulation	of	human	bronchial	epithelial	cells.	Am	J	Respir	Cell	Mol	Biol.	2006;35(6):628-
638.	
Simon	DM,	Arikan	MC,	Srisuma	S,	Bhattacharya	S,	Andalcio	T,	Shapiro	SD,	Mariani	TJ.	
Epithelial	cell	PPARgamma	is	an	endogenous	regulator	of	normal	lung	maturation	and	
maintenance.	Proc	Am	Thorac	Soc.	2006;3(6):510-511.	
Simon	DM,	Arikan	MC,	Srisuma	S,	Bhattacharya	S,	Tsai	LW,	Ingenito	EP,	Gonzalez	F,	Shapiro	
SD,	Mariani	TJ.	Epithelial	cell	PPAR[gamma]	contributes	to	normal	lung	maturation.	FASEB	
J.	2006;20(9):1507-1509.	

Simon	DM,	Tsai	LW,	Ingenito	EP,	Starcher	BC,	Mariani	TJ.	PPARgamma	deficiency	results	in	
reduced	lung	elastic	recoil	and	abnormalities	in	airspace	distribution.	Respir	Res.	
2010;11:69.	
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T,	Rangasamy	T,	Rahman	A,	Mariani	TJ.	SERPINE2	deficiency	is	associated	with	alterations	
in	lung	lymphocyte	trafficking	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A2636.		
Srisuma	S,	Bhattacharya	S,	Mariani	TJ.	SERPINE2	is	a	direct	target	of	FGF	signaling;	a	
potential	mechanism	for	airspace	homeostasis	and	repair	[abstract].	Am	J	Respir	Crit	Care	
Med	2010;181:A4945.		
Srisuma	S,	Mariani	TJ.	A	Role	of	SERPINE2	in	pulmonary	homeostasis	in	mice	[abstract].	Am	
J	Respir	Crit	Care	Med	2008;177:A967.		
CAN	WE	PREVENT	SEVERE	COPD	EXACERBATIONS?		

Ryan	Michael	McGhan,	MD;	Denver	Health	&	Hospital	Authority;	YCSA	2006		

Dr.	McGhan	used	observational	data	to	examine	the	effectiveness	of	medications	in	
reducing	severe	exacerbations	and	death	in	COPD.	Inhaled	medications	(such	as	
corticosteroids	and	bronchodilators)	and	treatments	for	COPD,	including	5-hydroxy-3-
methylglutaryl-coenzyme	A	reductase	inhibitors	and	beta-blockers	were	of	particular	
interest.	He	examined	predictors	of	the	risk	of	rehospitalization	and	death	in	a	cohort	of	
Veterans	Administration	patients	hospitalized	for	severe	COPD	exacerbation.	It	was	found	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

349	

that	nonwhite	race	is	associated	with	lower	rates	of	death	and	rehospitalization,	while	
older	age	is	associated	with	an	increased	risk	of	death	and	rehospitalization.	Co-
morbidities	also	influenced	the	risk	of	death	and	rehospitalization.		
FAMRI	SUPPORTED	RESEARCH		
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McGhan	R,	Radcliff	T,	Fish	R,	Sutherland	ER,	Welsh	C,	Make	B.	Predictors	of	and	death	after	
a	severe	exacerbation	of	COPD.	Chest.	2007;132(6):1748-1755.		
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of	or	death	in	VA	patients	with	a	history	of	a	severe	exacerbation	of	COPD	[abstract].	Proc	
Am	Thorac	Soc	2006;3:A852.		
SMOKING	IMPAIRS	ALPHA	1-ANTITRYPSIN’S	PRO-SURVIVAL	EFFECT	IN	THE	LUNG		

Irina	Petrache,	MD;	Indiana	University;	CIA	2006		

Dr.	Petrache’s	data	indicate	that	alpha-1-antitrypsin	(A1AT)	acts	as	a	pro-survival	molecule	
and	prevents	emphysema	by	binding	to	and	inhibiting	active	caspase-3,	which	protects	
alveolar	cells	against	apoptosis.	The	group	determined	that	cigarette	smoke	inhibits	the	
uptake	of	human	A1AT	in	primary	murine	lung	endothelial	cells	by	actions	on	the	
endothelial	cells	and	on	the	protein.	They	showed	that	A1AT	modified	by	cigarette	smoke	
has	decreased	caspase-3	inhibitory	activity.	Furthermore,	cigarette	smoke	exposure	
impaired	the	biophysical	interaction	of	A1AT	with	the	active	caspase-3	protein	in	vitro.	
Exposure	of	mice	to	cigarette	smoke	impaired	the	uptake	of	A1AT	in	vivo.	The	data	from	a	
translational	study	of	the	effect	of	cigarette	smoke-induced	post-translational	changes	of	
circulating	A1AT	on	its	antiapoptotic	function	reveal	that	A1AT	functions	as	a	protector	
against	lung	destruction	by	quenching	neutrophil	elastase	and	preventing	apoptosis.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Clauss	M,	Voswinckel	R,	Rajashekhar	G,	Sigua	NL,	Fehrenbach	H,	Rush	NI,	Schweitzer	KS,	
Yildirim	AO,	Kamocki	K,	Fisher	AJ,	Gu	Y,	Safadi	B,	Nikam	S,	Hubbard	WC,	Tuder	RM,	Twigg	
HL,	3rd,	Presson	RG,	Sethi	S,	Petrache	I.	Lung	endothelial	monocyte-activating	protein	2	is	a	
mediator	of	cigarette	smoke-induced	emphysema	in	mice.	J	Clin	Invest.	2011;121(6):2470-
2479.	

Petrache	I,	Fijalkowska	I,	Medler	TR,	Skirball	J,	Cruz	P,	Zhen	L,	Petrache	HI,	Flotte	TR,	Tuder	
RM.	alpha-1	antitrypsin	inhibits	caspase-3	activity,	preventing	lung	endothelial	cell	
apoptosis.	Am	J	Pathol.	2006;169(4):1155-1166.	

Petrache	I,	Hajjar	J,	Campos	M.	Safety	and	efficacy	of	alpha-1-antitrypsin	augmentation	
therapy	in	the	treatment	of	patients	with	alpha-1-antitrypsin	deficiency.	Biologics.	
2009;3:193-204.	
Sohrab	S,	Petrusca	DN,	Lockett	AD,	Schweitzer	KS,	Rush	NI,	Gu	Y,	Kamocki	K,	Garrison	J,	
Petrache	I.	Mechanism	of	alpha-1	antitrypsin	endocytosis	by	lung	endothelium.	FASEB	J.	
2009;23(9):3149-3158.	
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Tuder	RM,	Petrache	I.	Molecular	multitasking	in	the	airspace:	alpha1-antitrypsin	takes	on	
thrombin	and	plasmin.	Am	J	Respir	Cell	Mol	Biol.	2007;37(2):130-134.	

PRESENTATIONS	AND	ABSTRACTS		
Lockett	A,	Petrusca	DN,	Kamocki	K,	Adamowicz	J,	Gu	Y,	Rush	NI,	Fisher	A,	Presson	RG,	
Schweitzer	KS,	Petrache	I.	Clathrin-mediated	alpha-1	antitrypsin	internalization	by	primary	
lung	endothelial	cells.	Presented	at	the	ATS	International	Conference.	San	Diego,	CA,	May	
15-20,	2009.		

Petrache	I.	Mechanisms	of	serpin	involvement	in	lung	cellular	apoptosis.	Presented	at	the	
ATS	International	Conference.	Toronto,	Canada,	May	16-21,	2008.		
Sohrab	S,	Petrusca	DN,	Petrache	I.	Effect	of	cigarette	smoke	extract	on	the	alpha-1	
antitrypsin	(A1AT)	internalization	by	primary	lung	endothelial	cells	in	vitro	[abstract].	
AJRCCM	2008;177:A967.		

Sohrab	S,	Smith	PA,	Gu	Y,	Kamocki	K,	Petrache	I.	Alpha-1	antitrypsin	(A1AT)	
polymerization	and	cigarette	smoke	exposure	impair	the	uptake	of	human	A1AT	by	
primary	lung	endothelial	cells.	Presented	at	the	Fourth	Annual	Respiratory	Disease	Young	
Investigators	Forum.	Pittsburgh,	PA,	2007.		

ELASTIN	FRAGMENT	INHIBITION	AS	A	THERAPY	FOR	COPD		
Steven	D.	Shapiro,	MD;	University	of	Pittsburgh;	CIA	2006		

Dr.	Shapiro	and	colleagues	investigated	the	inflammatory	cell	cascades	in	COPD,	and	the	
interactions	among	elastin,	innate	immunity,	and	adaptive	immunity.	They	examined	the	
actions	of	CD8		T	cells	following	smoke	exposure,	and	found	that	mainstream	and	SHS	
exposure	blunt	dendritic	cell	function	resulting	in	impaired	T	cell	activation.	This	finding	
helps	explain	the	increased	risk	of	airway	infections	in	people	exposed	to	SHS.	They	also	
investigated	the	complex	innate	and	adaptive	inflammatory	network	induced	by	cigarette	
smoke	exposure.		
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Houghton	AM,	Quintero	PA,	Perkins	DL,	Kobayashi	DK,	Kelley	DG,	Marconcini	LA,	Mecham	
RP,	Senior	RM,	Shapiro	SD.	Elastin	fragments	drive	disease	progression	in	a	murine	model	
of	emphysema.	J	Clin	Invest.	2006;116(3):753-759.	
Maeno	T,	Houghton	AM,	Quintero	PA,	Grumelli	S,	Owen	CA,	Shapiro	SD.	CD8+	T	Cells	are	
required	for	inflammation	and	destruction	in	cigarette	smoke-induced	emphysema	in	mice.	
J	Immunol.	2007;178(12):8090-8096.	

Robbins	CS,	Franco	F,	Mouded	M,	Cernadas	M,	Shapiro	SD.	Cigarette	smoke	exposure	
impairs	dendritic	cell	maturation	and	T	cell	proliferation	in	thoracic	lymph	nodes	of	mice.	J	
Immunol.	2008;180(10):6623-6628.	
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SERINE	PROTEASE	INHIBITOR	E2	AND	COPD		
Sorachai	Srisuma,	MD,	PhD;	Mahidol	University,	Bangkok;	YCSA	2006		

Dr.	Srisuma	identified	a	significant	increase	in	an	alveolar	mean	linear	intercept	at	maturity	
in	unchallenged	serine	proteinase	inhibitor	clade	E	member	2	(SERPINE2)	-/-	mice	This	
change	in	airspace	size	persisted	in	aged	SERPINE2-/-	mice	and	in	SERPINE2-/-	mice	
exposed	to	cigarette	smoke	for	6	months.	However,	SERPINE2	expression	was	not	induced	
by	smoke	exposure	and	SERPINE2-/-	mice	did	not	demonstrate	increased	susceptibility	to	
smoke-induced	emphysema,	as	defined	by	the	magnitude	of	airspace	enlargement.	RNA	
was	isolated	from	the	lungs	of	SERPINE2-/-	mice	for	gene	expression	profiling.	Stringent	
analyses	identified	a	small	number	of	dysregulated	genes,	including	reduced	expression	of	
SERPINE2	and	CLIC5,	and	increased	expression	of	PDE4B.	Deficiency	of	CLIC5	has	been	
previously	shown	to	result	in	congenital	airspace	enlargement	in	mice,	while	inhibition	of	
PDE4	protein	activity	can	modify	disease	progression	in	mice.		
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Bhattacharya	SD,	Tyagi	SR,	Srisuma,	DeMeo,	S,	DL,	Shapiro	SD,	Bueno	R,	Silverman	EK,	
Reilly	JJ,	Mariani	TJ.	Peripheral	blood	gene	expression	profiles	in	COPD	subjects.	J	Clin	
Bioinforma.	2011;1:12.	

Bhattacharya	S,	Srisuma	S,	DeMeo	DL,	Shapiro	SD,	Bueno	R,	Silverman	EK,	Reilly	JJ,	Mariani	
TJ.	Molecular	biomarkers	for	quantitative	and	discrete	COPD	phenotypes.	Am	J	Respir	Cell	
Mol	Biol.	2009;40(3):359-367.		

PRESENTATIONS	AND	ABSTRACTS		
Bhattacharya	S,	Srisuma	S,	Demeo	DL,	Shapiro	SD,	Bueno	R,	Silverman	EK,	Reilly	JJ,	Mariani	
TJ.	Molecular	biomarkers	for	quantitative	and	discrete	COPD	phenotypes.	Am	J	Respir	Cell	
Mol	Biol.	2009;40(3):359-367.	

Bhattacharya	S,	Tyagi	S,	Srisuma	S,	Demeo	DL,	Shapiro	SD,	Bueno	R,	Silverman	EK,	Reilly	JJ,	
Mariani	TJ.	Peripheral	blood	gene	expression	profiles	in	COPD	subjects.	J	Clin	Bioinforma.	
2011;1(1):12.	

ROLE	OF	NICOTINE	IN	COPD	PROGRESSION		

Diane	L.	Carlisle,	PhD;	Magee	Women’s	Health	Corporation	at	the	University	of	
Pittsburgh;	YCSA	2005		

Dr.	Carlisle	identified	the	signaling	pathways	initiated	by	low-dose	nicotine	exposure,	and	
established	their	contribution	to	the	changes	in	differentiation	that	occur	as	the	lung	tries	
to	heal	from	tobacco	exposure.	Cultured	airway	fibroblasts	treated	with	nicotine	were	
shown	to	express	signaling	pathways	associated	with	cell	growth	and	apoptosis.	Signaling	
secondary	to	nicotine	occurs	in	doses	as	low	as	1	nM,	well	within	the	range	of	the	1-10	nM	
concentration	of	nicotine	found	in	the	serum	of	non-smokers	exposed	to	SHS.	The	
investigator	determined	that	stem	cells	express	nicotine	receptors,	which	persist	during	
differentiation.	Analysis	of	global	gene	expression	changes	in	cells	after	directed	
differentiation	in	the	presence	or	absence	of	nicotine	was	performed.	Ingenuity	pathway	
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analysis	indicated	that	specific	networks	of	genes	are	changed	in	their	expression	patterns	
as	a	result	of	nicotine	exposure	during	the	differentiation	process.	These	data	provide	
additional	evidence	that	nicotine	plays	a	major	role	in	development	of	COPD	by	activating	
signaling	pathways	that	predispose	differentiating	cells	towards	abnormal	phenotypes.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Carlisle	DL,	Liu	X,	Hopkins	TM,	Swick	MC,	Dhir	R,	Siegfried	JM.	Nicotine	activates	cell-
signaling	pathways	through	muscle-type	and	neuronal	nicotinic	acetylcholine	receptors	in	
non-small	cell	lung	cancer	cells.	Pulm	Pharm	&	Ther.	2007;20:629-641.		
PRESENTATIONS	AND	ABSTRACTS		

Ben-Yehudah	A,	Eisinger	V,	Kinney	T,	Brekosky	J,	Castro	CA,	Carlisle	DL.	Differentiation	of	
stem	cells	in	the	presence	of	nicotine	leads	to	changes	in	gene	expression	networks.	
Presented	at	the	International	Society	for	Stem	Cell	Research.	Barcelona,	Spain	Jul	8–11,	
2009.		
Carlisle	DL,	Brekosky	J,	Foley	J,	Ben-Yehudah	A,	Redinger	C,	Mich-Basso	J,	Castro	C,	Navara	
C,	Schatten	G.	Expression	of	nicotinic	markers	during	stem	cell	differentiation.	Presented	at	
the	American	Society	for	Cell	Biology	47th	Annual	Meeting.	Washington,	DC,	Dec	1-5,	2007.		
Carlisle	DL,	Kinney	T,	Brekosky	J,	Foley	J,	Ben-Yehudah	A,	Redinger	C,	Mich-Basso	J,	Castro	
C,	Navara	C,	Schatten	G.	Directed	differentiation	of	NHP	embryonic	stem	cells	into	
fibroblasts:	Comparison	with	cultured	lung	fibroblasts.	Presented	at	the	2008	ISSCR	Annual	
Meeting.	Philadelphia,	PA,	Jun	11-14,	2008.	

Carlisle	DL,	Kinney	TN,	Brekosky	JL,	Foley	JL,	Ben-Yehudah	A,	Redinger	CR,	Mich-Basso	JD,	
Castro	CA,	Navara	CS,	Schatten	G.	Stem	cells	express	nicotinic	receptors	before	and	during	
directed	differentiation	[abstract].	Proc	Amer	Assoc	Cancer	Res	2008;49:5406.		
Carlisle	DL,	Liu	X,	Tavlarides	MC,	Hopkins	TM,	Siegfried	JM.	Nicotine	promotes	survival	of	
NSCLC	cells	in	the	presence	of	anti-tumor	agents.	Proc	Amer	Assoc	Cancer	Res	
2005;46:A5243.		
Easley	IV	CA,	Ben-Yehudah	A,	Redinger	CJ,	McFarland	D,	Varum	ST,	Eisinger	VM,	Carlisle	
DL,	Donovan	PJ,	Schatten	GP.	Activation	of	mTOR-mediated	protein	translation	induces	
differentiation	in	pluripotent	human	embryonic	stem	cells.	Presented	at	the	American	
Society	for	Cell	Biology.	San	Diego,	CA,	Dec	5-9,	2009.		

Liu	X,	Carlisle	DL,	Gaither-Davis	A,	Tavlarides	MC,	Siegfried	JM.	Gastrin-releasing	peptide	
induces	non-small	cell	lung	carcinoma	cell	survival	through	the	Akt	pathway	[abstract].	
Proc	Amer	Assoc	Cancer	Res	2005;46:A156.		

EFFECTS	OF	CIGARETTE	SMOKE	AND	MYCOPLASMA	PNEUMONIAE	ON	VEGF	
EXPRESSION	BY	HUMAN	PRIMARY	SMALL	AND	LARGE	AIRWAY	EPITHELIAL	CELLS		

Hong	Wei	Chu,	MD;	National	Jewish	Health;	CIA	2005		
Dr.	Chu	and	his	team	studied	the	role	of	cigarette	smoke	on	the	role	of	macrophage	host	
defense	function	against	Mycoplasma	pneumoniae.	They	used	a	culture	of	large	airway	
epithelial	cells	to	determine	the	regulation	of	a	novel	antimicrobial	substance,	short	palate,	
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lung,	and	nasal	epithelium	clone	1	(SPLUNC1).	These	findings	contributed	significantly	to	
the	understanding	of	the	detrimental	effects	of	cigarette	smoke	exposure	on	public	health.		
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Baqir	M,	Chen	CZ,	Martin	RJ,	Thaikoottathil	J,	Case	SR,	Minor	MN,	Bowler	R,	Chu	HW.	
Cigarette	smoke	decreases	MARCO	expression	in	macrophages:	implication	in	Mycoplasma	
pneumoniae	infection.	Respir	Med.	2008;102(11):1604-1610.	

Chu	HW,	Thaikoottathil	J,	Rino	JG,	Zhang	G,	Wu	Q,	Moss	T,	Refaeli	Y,	Bowler	R,	Wenzel	SE,	
Chen	Z,	Zdunek	J,	Breed	R,	Young	R,	Allaire	E,	Martin	RJ.	Function	and	regulation	of	
SPLUNC1	protein	in	Mycoplasma	infection	and	allergic	inflammation.	J	Immunol.	
2007;179(6):3995-4002.	
Martin	RJ,	Wexler	RB,	Day	BJ,	Harbeck	RJ,	Pinkerton	KE,	Chu	HW.	Interaction	between	
cigarette	smoke	and	mycoplasma	infection:	a	murine	model.	COPD.	2006;3(1):3-8.	

PERIPHERAL	BLOOD	MONONUCLEAR	CELL	PROFILING	IN	TOBACCO	EXPOSURE:	
SUSCEPTIBILITY	MARKERS	FOR	COPD		

Michael	G.	Edwards,	PhD;	University	of	Colorado,	Denver;	YCSA	2005		

Dr.	Edwards	used	Affymetrix	U133	Plus	2.0	arrays	to	examine	differences	in	global	gene	
expression	from	peripheral	blood	mononuclear	cells	(PBMCs)	isolated	from	current	and	
former	smokers	with	and	without	COPD.	Analysis	of	the	microarray	data	reveals	more	than	
the	expected	numbers	of	transcripts	that	are	significantly	different	between	smokers	and	
non-smokers,	males	and	females,	and	subsets	of	individuals	with	and	without	COPD.	He	
identified	thirteen	transcripts	whose	expression	shows	a	significant	correlation	to	two	
standard	pulmonary	tests	that	are	used	to	assess	the	severity	of	COPD.	In	order	to	identify	
genes	specific	to	COPD,	Dr.	Edwards	eliminated	those	transcripts	differentially	expressed	in	
the	disease	state	of	four	other	publicly	available	PBMC	array	studies	from	the	COPD	
expression	profile;	ulcerative	colitis,	Crohn’s	disease,	severe	acute	respiratory	syndrome	
infection,	and	endotoxin	challenge.	This	reductive	approach	produced	a	list	of	177	
transcripts	from	an	original	list	of	585	whose	expression	is	altered	in	the	COPD	patients.	A	
functional	pathway	analysis	of	the	COPD-unique	transcripts	reveals	that	genes	involved	in	
inflammatory/immune	processes	are	overrepresented.	Expression	profiling	to	identify	
molecular	biomarkers	of	COPD	in	an	easily	sampled	biological	fluid	(blood),	may	aid	in	the	
early	detection	and	prevention	of	the	disease.		
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2010;10:53.		
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mononuclear	cell	profiling	in	tobacco	exposure:	susceptibility	markers	for	COPD	[abstract].	
Proc	Am	Thorac	Soc	2011;8(2):204.		
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PAI-1	AND	AIRWAY	REMODELING	IN	SECONDHAND	TOBACCO	SMOKE	EXPOSURE	
Steven	Idell,	MD,	PhD;	University	of	Texas	Health	Center	at	Tyler;	CIA	2005	

Dr.	Idell	and	colleagues	addressed	the	hypothesis	that	SHS	exposure	induces	excessive	
plasminogenactivator	inhibitor-I	(PAI-I)	expression	by	airway	epithelial	cells	to	promote	
pathophysiologicairway	remodeling	characteristic	of	COPD.	Fibrinolytic	pathways,	and	
PAI-I	in	particular,are	central	to	the	pathogenesis	of	repair	following	acute	lung	injury.	He	
and	his	team	found	thatairway	epithelial	cells	elaborate	PAI-I,	that	PAI-I	is	altered	in	lung	
epithelial	cells	in	culture	byexposure	to	cigarette	smoke	extract,	and	that	PAI-I	is	induced	in	
the	lung	epithelium	of	mice	thatwere	exposed	to	SHS	for	20	weeks.	These	studies	show	that	
regulation	of	PAI-I	at	the	posttranscriptional	level	of	mRNA	stability	contributes	to	
disordered	fibrinolysis	in	the	SHS-exposed	airway	and	that	PAI-I	contributes	to	the	
pathogenesis	of	SHS-induced	airway	injury	via	regulation	of	programmed	cell	death	of	the	
airway	epithelium.	The	team	used	cultured	human	bronchial	epithelial	cells	and	primary	
cultures	of	human	small	airway	epithelial	cells	to	determine	how	SHS	regulates	expression	
of	PAI-I	in	airway	epithelial	cells	and	exposed	mice	to	SHS	for	20	weeks	to	determine	
whether	PAI-I	expression	was	altered	in	the	lungs	after	exposure	to	SHS.		
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Shetty	S,	Padijnayayveetil	J,	Tucker	T,	Stankowska	D,	Idell	S.	The	fibrinolytic	system	and	the	
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Lung	Cell	Mol	Physiol.	2008;295(6):L967-975.	

Shetty	S,	Shetty	P,	Idell	S,	Velusamy	T,	Bhandary	YP,	Shetty	RS.	Regulation	of	plasminogen	
activator	inhibitor-1	expression	by	tumor	suppressor	protein	p53.	J	Biol	Chem.	
2008;283(28):19570-19580.	
Shetty	S,	Velusamy	T,	Shetty	RS,	Marudamuthu	AS,	Shetty	SK,	Florova	G,	Tucker	T,	Koenig	K,	
Shetty	P,	Bhandary	YP,	Idell	S.	Post-transcriptional	regulation	of	plasminogen	activator	
inhibitor	type-1	expression	in	human	pleural	mesothelial	cells.	Am	J	Respir	Cell	Mol	Biol.	
2010;43(3):358-367.	

Yasuda	S,	Idell	S,	Fu	J,	Carter	G,	Snow	R,	Liu	MC.	Cigarette	smoke	toxicants	as	substrates	and	
inhibitors	for	human	cytosolic	SULTs.	Toxicol	Appl	Pharmacol.	2007;221(1):13-20.	
ELASTIN	DEGRADATION	IN	PULMONARY	DISEASES		

Yong	Y.	Lin,	PhD;	Mount	Sinai	St.	Luke’s-Roosevelt	Hospital	Center;	2005		
Studies	of	elastin	degradation	by	mass	spectrometry	resulted	in	development	of	a	specific	
and	sensitive	methodology	for	measurement	of	desmosine	and	isodesmsoine,	two	
crosslinking	molecules	of	elastin,	as	effective	biomarkers	of	elastin	degradation.	This	
analytical	method	has	been	successfully	applied	in	clinical	characterization	and	evaluation	
of	drug	efficacy	for	COPD	as	well	as	for	detection	of	exposure	to	cigarette	smoke	and	
exposure	to	SHS.	The	investigators	synthesized	desmosine,	which	will	facilitate	research	on	
molecular	biochemistry	of	elastin	structure	and	its	degradation	as	well	as	study	of	the	
pathogenesis	of	elastin	degradation.		
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2011;189(1):51-56.	
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He	J,	Turino	GM,	Lin	YY.	Characterization	of	peptide	fragments	from	lung	elastin	
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Kulkarni	GS,	Nadkarni	PP,	Cerreta	JM,	Ma	S,	Cantor	JO.	Short-term	cigarette	smoke	
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Svartengren	M,	Anderson	M,	Hallberg	J,	Pedersen	N,	Wollmer	P,	Dirksen	A,	Shaker	S,	
Lindberg	C,	Forsman-Semb	K,	Lloyd	A,	Turino	GM,	Lin	YY,	Kilty	I,	Thompson	N,	Palmer	C,	
Gervais	F,	Boutinn	et	al.	Presented	at	the	study	group	on	desmosine	and	isodesmosine	as	
biomarkers	for	COPD.	FDA,	Bethesda,	MD,	Jan	26-27,	2010.		
Turino	GM,	Lin	YY,	Ma.	Desmosine	as	clinical	and	biochemical	biomarker	for	COPD.	
Presented	at	the	COPD	Biomarker	&	Imaging	Workshop.	Bethesda,	MD,	Feb	5-6,	2013.		
Turino	GM,	Lin	YY.	Desmosine	and	isodesmosine	as	biomarkers	of	elastin	degradation	in	
COPD	and	alpha-1	antitrypsin	deficiency.	Presented	at	the	FDA	study	group	on	improving	
endpoints,	improving	care:	alpha-1	antitrypsin	augmentation	therapy	and	clinical	trials.	
Center	for	Biologics	Evaluation	and	Research,	FDA,	Bethesda,	MD,	Mar	23-24,	2009.		

BIOLOGY	OF	IL-13	AND	5-LO	IN	THE	PATHOGENESIS	OF	COPD		
Yun	M.	Shim,	MD;	University	of	Virginia;	YCSA	2005		

Dr.	Shim	characterized	expression	and	localization	of	IL-13,	Th2	inflammatory	cytokines,	
and	leukotrienes	in	COPD	and	normal	control	patients.	The	study	population	included	
emphysematous	smokers,	nonemphysematous	smokers,	and	individuals	who	never	
smoked.	The	same	population	was	used	to	determine	expression	and	localization	of	the	
enzymes	that	produce	leukotrienes	in	COPD.	The	direct	effects	of	cigarette	smoke	on	
induction	of	IL-13	and	Th2	inflammatory	cytokines	and	leukotriene	production	were	
determined	using	peripheral	whole	blood.	In	addition,	the	role	of	leukotrienes	in	the	
pathogenesis	of	emphysema	was	investigated	in	the	IL-13	transgenic	knock-in	murine	
model	and	IL-13-independent	elastase-induced	murine	emphysema	model.		
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Enfield	K,	Gammon	S,	Floyd	J,	Falt	C,	Patrie	J,	Platts-Mills	TA,	Truwit	JD,	Shim	YM.	Six-
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2009;6(7):573-580.	
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Mol	Physiol.	2010;299(6):L749-759.	
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SM,	Shim	YM,	Hussell	T,	Blalock	JE.	A	critical	role	for	LTA4H	in	limiting	chronic	pulmonary	
neutrophilic	inflammation.	Science.	2010;330(6000):90-94.	
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Hanna	H,	Chen	H,	Shim	YM.	Biology	of	the	peripheral	whole	blood	leukotriene	(lt)	
biosynthesis	in	response	to	cigarette	smoke	extract	(CSE)	ex	vivo.	Presented	at	the	
American	Thoracic	Society	International	Conference.	San	Francisco,	CA,	May	18-23,	2007.		
Shim	YM,	Burdick	M,	Rose	CE,	Strieter	RM.	Biology	of	LTA4	hydrolase	in	the	elastase-	
induced	murine	pulmonary	emphysema	[abstract].	The	American	Thoracic	Society	
International	Conference.	San	Diego,	CA,	May	15-20,	2009.		
Shim	YM,	Kim	SH,	Burdick	MD,	Strieter	RM.	LTB4	receptor	1	as	a	protective	gene	in	the	
murine	modeling	of	pulmonary	emphysema	[abstract].	The	American	Thoracic	Society	
International	Conference.	New	Orleans,	LA,	May	14-19,	2010.		
GENETIC	EPIDEMIOLOGY	OF	PULMONARY	FUNCTION	AND	COPD		

Jemma	B.	Wilk,	DSc;	Boston	University;	YCSA	2005		
Genome-wide	association	studies	were	performed	to	identify	genetic	variants	associated	
with	the	spirometric	lung	function	measures,	forced	expiratory	volume	in	1	second	(FEV1)	
and	its	ratio	to	forced	vital	capacity	(FEV1/FVC).	Dr.	Wilk	and	her	collaborators	identified	
nine	genes	or	regions	associated	with	these	lung	function	measures.	The	HHIP	region	was	
first	identified	in	studies	of	the	Framingham	Heart	Study	(FHS)	cohort,	and	later	replicated.	
To	improve	power	to	detect	additional	loci,	the	FHS	cohort	was	included	in	a	meta-analysis	
for	the	CHARGE	consortium,	and	the	combined	sample	of	over	20,000	participants	was	
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used	to	identify	eight	additional	loci:	GPR126,	ADAM19,	AGER	(RAGE),	FAM13A,	PTCH1,	
PID1,	HTR4,	and	the	INTS12GSTCD-NPNT	region.		
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2012;129(5):1218-1228.	
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Genet.	2011;43(11):1082-1090.	
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25.	
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Silverman	EK,	Weiss	ST,	O'Connor	GT.	A	genome-wide	association	study	of	pulmonary	
function	measures	in	the	Framingham	Heart	Study.	PLoS	Genet.	2009;5(3):e1000429.	
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Med.	2007;175(6):554-560.	
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Smolonska	J,	Tang	W,	Loth	DW,	Curjuric	I,	Hui	J,	Cho	MH,	Latourelle	JC,	Henry	AP,	Aldrich	M,	
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Crapo	JD,	Davies	G,	Dupuis	J,	Franceschini	N,	Gulsvik	A,	Hancock	DB,	Harris	TB,	Hofman	A,	
Imboden	M,	James	AL,	Khaw	KT,	Lahousse	L,	Launer	LJ,	Litonjua	A,	Liu	Y,	Lohman	KK,	
Lomas	DA,	Lumley	T,	Marciante	KD,	McArdle	WL,	Meibohm	B,	Morrison	AC,	Musk	AW,	
Myers	RH,	North	KE,	Postma	DS,	Psaty	BM,	Rich	SS,	Rivadeneira	F,	Rochat	T,	Rotter	JI,	Soler	
Artigas	M,	Starr	JM,	Uitterlinden	AG,	Wareham	NJ,	Wijmenga	C,	Zanen	P,	Province	MA,	
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RISK	FACTORS	FOR	CHRONIC	OBSTRUCTIVE	PULMONARY	DISEASE		

Francine	L.	Jacobson,	MD;	Brigham	and	Women's	Hospital;	CIA	2004		
Dr.	Jacobson	performed	CT	scans	on	normal	never-smokers	with	significant	exposure	to	
SHS,	never-smokers	without	SHS	exposure,	and	patients	with	severe	COPD.	She	found	
subtle	changes	in	never-smokers	exposed	to	SHS	who	have	normal	lung	function.	These	
include	small	airway	thickening	and	subtle	loss	of	lung	parenchyma.	Although	too	subtle	to	
consider	the	individuals	abnormal,	the	changes	in	lung	structure	are	similar	to	the	dramatic	
changes	seen	in	patients	with	severe	early	onset	COPD.		
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with	pulmonary	emphysema.	Am	J	Respir	Cell	Mol	Biol.	2009;41(3):324-331.	

Hersh	CP,	Jacobson	FL,	Gill	R,	Silverman	EK.	Computed	tomography	phenotypes	in	severe,	
early-onset	chronic	obstructive	pulmonary	disease.	COPD.	2007;4(4):331-337.	

Hersh	CP,	Washko	GR,	Jacobson	FL,	Gill	R,	Estepar	RS,	Reilly	JJ,	Silverman	EK.	Interobserver	
variability	in	the	determination	of	upper	lobe-predominant	emphysema.	Chest.	
2007;131(2):424-431.	

AGING	AND	COPD:	CELLULAR	SENESCENCE	IN	EMPHYSEMA	
Sarah	McKinley,	MD;	University	of	Colorado,	Denver;	YCSA	2004	

Exposure	to	cigarette	smoke	is	the	primary	cause	of	COPD.	Emphysema	may	represent	
premature	aging	of	the	lung	due	to	stress	on	the	lung’s	normal	maintenance	program	
caused	by	exposure	to	cigarette	smoke.	Signs	of	premature	aging	at	the	level	of	the	cell	are	
present	in	lung	tissue	samples from patients with emphysema when compared to normal 
lung tissue samples. Oxidative stress is important in development of cellular aging and 
hence emphysema. This project represented a novel approach to the evaluation of the 
origins of emphysema. 	
THE	EFFECT	OF	PLTP	INDUCTION	IN	SMOKERS		

Robert	F.	Foronjy,	MD;	Columbia	University;	YCSA	2003		
Dr.	Foronjy	determined	that	phospholipid	transfer	protein	(PLTP)	activity,	measured	in	
sputum	from	COPD	patients,	correlates	with	disease	severity	and	progression.	His	results	
revealed	that	there	is	a	marked	decrease	in	PLTP	activity	in	the	lung	lavage	of	COPD	
patients.	He	continued	these	studies	to	determine	the	cause	and	biological	significance	of	
the	decrease	in	PLTP	activity	and	to	explore	how	the	decrease	in	PLTP	activity	affects	the	
composition	and	function	of	lung	surfactants.		
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PUBLICATIONS		
Foronjy	RF,	D'Armiento	J.	The	Effect	of	Cigarette	Smoke-derived	Oxidants	on	the	
Inflammatory	Response	of	the	Lung.	Clin	Appl	Immunol	Rev.	2006;6(1):53-72.	
Foronjy	RF,	Mercer	BA,	Maxfield	MW,	Powell	CA,	D'Armiento	J,	Okada	Y.	Structural	
emphysema	does	not	correlate	with	lung	compliance:	lessons	from	the	mouse	smoking	
model.	Exp	Lung	Res.	2005;31(6):547-562.	
Foronjy	RF,	Mirochnitchenko	O,	Propokenko	O,	Lemaitre	V,	Jia	Y,	Inouye	M,	Okada	Y,	
D'Armiento	JM.	Superoxide	dismutase	expression	attenuates	cigarette	smoke-	or	elastase-
generated	emphysema	in	mice.	Am	J	Respir	Crit	Care	Med.	2006;173(6):623-631.	

Foronjy	RF,	Nkyimbeng	T,	Wallace	A,	Thankachen	J,	Okada	Y,	Lemaitre	V,	D'Armiento	J.	
Transgenic	expression	of	matrix	metalloproteinase-9	causes	adult-onset	emphysema	in	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

361	

mice	associated	with	the	loss	of	alveolar	elastin.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2008;294(6):L1149-1157.	

Foronjy	RF,	Okada	Y,	Cole	R,	D'Armiento	J.	Progressive	adult-onset	emphysema	in	
transgenic	mice	expressing	human	MMP-1	in	the	lung.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2003;284(5):L727-737.	

Foronjy	RF,	Sun	J,	Lemaitre	V,	D'Armiento	JM.	Transgenic	expression	of	matrix	
metalloproteinase-1	inhibits	myocardial	fibrosis	and	prevents	the	transition	to	heart	
failure	in	a	pressure	overload	mouse	model.	Hypertens	Res.	2008;31(4):725-735.	

Foronjy	RF,	Wallace	A,	D'Armiento	J.	The	pharmokinetic	limitations	of	antioxidant	
treatment	for	COPD.	Pulm	Pharmacol	Ther.	2008;21(2):370-379.	

Ghio	AJ,	Hilborn	ED,	Stonehuerner	JG,	Dailey	LA,	Carter	JD,	Richards	JH,	Crissman	KM,	
Foronjy	RF,	Uyeminami	DL,	Pinkerton	KE.	Particulate	matter	in	cigarette	smoke	alters	iron	
homeostasis	to	produce	a	biological	effect.	Am	J	Respir	Crit	Care	Med.	2008;178(11):1130-
1138.	
Klotz	S,	Danser	AH,	Foronjy	RF,	Oz	MC,	Wang	J,	Mancini	D,	D'Armiento	J,	Burkhoff	D.	The	
impact	of	angiotensin-converting	enzyme	inhibitor	therapy	on	the	extracellular	collagen	
matrix	during	left	ventricular	assist	device	support	in	patients	with	end-stage	heart	failure.	
J	Am	Coll	Cardiol.	2007;49(11):1166-1174.	

Klotz	S,	Foronjy	RF,	Dickstein	ML,	Gu	A,	Garrelds	IM,	Danser	AH,	Oz	MC,	D'Armiento	J,	
Burkhoff	D.	Mechanical	unloading	during	left	ventricular	assist	device	support	increases	
left	ventricular	collagen	cross-linking	and	myocardial	stiffness.	Circulation.	
2005;112(3):364-374.	
Lee	YC,	Block	G,	Chen	H,	Folch-Puy	E,	Foronjy	R,	Jalili	R,	Jendresen	CB,	Kimura	M,	Kraft	E,	
Lindemose	S,	Lu	J,	McLain	T,	Nutt	L,	Ramon-Garcia	S,	Smith	J,	Spivak	A,	Wang	ML,	Zanic	M,	
Lin	SH.	One-step	isolation	of	plasma	membrane	proteins	using	magnetic	beads	with	
immobilized	concanavalin	A.	Protein	Expr	Purif.	2008;62(2):223-229.	

Parvez	F,	Chen	Y,	Brandt-Rauf	PW,	Bernard	A,	Dumont	X,	Slavkovich	V,	Argos	M,	
D'Armiento	J,	Foronjy	R,	Hasan	MR,	Eunus	HE,	Graziano	JH,	Ahsan	H.	Nonmalignant	
respiratory	effects	of	chronic	arsenic	exposure	from	drinking	water	among	never-smokers	
in	Bangladesh.	Environ	Health	Perspect.	2008;116(2):190-195.	
Roth	MD,	Connett	JE,	D'Armiento	JM,	Foronjy	RF,	Friedman	PJ,	Goldin	JG,	Louis	TA,	Mao	JT,	
Muindi	JR,	O'Connor	GT,	Ramsdell	JW,	Ries	AL,	Scharf	SM,	Schluger	NW,	Sciurba	FC,	Skeans	
MA,	Walter	RE,	Wendt	CH,	Wise	RA,	Investigators	FS.	Feasibility	of	retinoids	for	the	
treatment	of	emphysema	study.	Chest.	2006;130(5):1334-1345.	

Shiomi	T,	Okada	Y,	Foronjy	R,	Schiltz	J,	Jaenish	R,	Krane	S,	D'Armiento	J.	Emphysematous	
changes	are	caused	by	degradation	of	type	III	collagen	in	transgenic	mice	expressing	MMP-
1.	Exp	Lung	Res.	2003;29(1):1-15.	
BOOK	CHAPTERS,	ETC.	

Foronjy	R,	Wallace	A.	Invention	report	and	record:	The	use	of	PP2A	as	an	anti-
inflammatory	treatment	agent.	2009.	
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BIOMARKERS	OF	CHRONIC	OBSTRUCTIVE	PULMONARY	DISEASE		
Robert	E.	Walter,	MD;	Boston	University;	YCSA	2003		

Dr.	Walter	utilized	the	multigenerational,	multi-cohort	Framingham	Heart	Study	(FHS)	to	
better	understand	the	mechanisms	underlying	the	development	of	COPD	resulting	from	
chronic	tobacco	smoke	exposure.	The	FHS	has	a	wide	range	of	longitudinal	measures	
including	lung	function	and	tobacco	smoke	exposure.	The	genetic	information	and	the	
variety	of	biomarkers	of	inflammation,	oxidant	stress,	and	endothelial	function	measured	
at	various	points	offer	a	unique	opportunity	to	explore	the	mechanisms,	including	gene-by-
environmental	interactions,	linking	cigarette	smoke	to	pulmonary	disease.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Levitzky	YS,	Guo	CY,	Rong	J,	Larson	MG,	Walter	RE,	Keaney	JF,	Jr.,	Sutherland	PA,	Vasan	A,	
Lipinska	I,	Evans	JC,	Benjamin	EJ.	Relation	of	smoking	status	to	a	panel	of	inflammatory	
markers:	the	framingham	offspring.	Atherosclerosis.	2008;201(1):217-224.	
Walter	RE,	Wilk	JB,	Larson	MG,	Vasan	RS,	Keaney	JF,	Jr.,	Lipinska	I,	O'Connor	GT,	Benjamin	
EJ.	Systemic	inflammation	and	COPD:	the	Framingham	Heart	Study.	Chest.	2008;133(1):19-
25.	
Wilk	JB,	Walter	RE,	Laramie	JM,	Gottlieb	DJ,	O'Connor	GT.	Framingham	Heart	Study	
genome-wide	association:	results	for	pulmonary	function	measures.	BMC	Med	Genet.	
2007;8	Suppl	1:S8.	

PRESENTATIONS	AND	ABSTRACTS		

Walter	RE,	Guo	CY,	Chen	T,	Lee	TA,	Weiss	KB,	O’Connor	GT.	Chronic	obstructive	pulmonary	
disease	in	the	Framingham	Heart	Study.	Presented	at	the	American	Thoracic	Society.	San	
Diego,	CA,	May	19-24,	2006.		

AIRWAY	DISEASES	AND	LUNG	INJURY		

Completed	Research		
LRP1	IN	SMOKE-INDUCED	LUNG	INFLAMMATION		

Itsaso	Garcia-Arcos,	PhD;	SUNY	Downstate	Medical	Center;	YCSA	2014		
Genetic	variations	of	low-density	lipoprotein	related	protein	1	(LRP1)	are	associated	with	
decreased	lung	function	in	COPD	patients.	The	hypothesis	of	this	study	is	that	LRP1	is	
essential	for	epithelial	and	surfactant	function	in	the	lung	and	that	its	loss	would	render	the	
lung	more	sensitive	to	COPD.	The	investigators	have	created	tamoxifen-inducible	club	cell-
specific	LRP1	knockout	mice	(Club-LRP1-/-),	which	show	an	increase	in	lung	inflammation.	
Deletion	of	LRP1	also	enhanced	airway	hyperreactivity	after	SHS	exposure.	The	proteome	
signature	of	club	cells	reflects	their	roles	in	xenobiotic	detoxification	and	in	cytoskeleton	
signaling.	Cells	isolated	from	Club-LRP1-/-	mice	showed	deep	alterations	in	their	proteome	
signature:	xenobiotic	detoxification	and	cytoskeletal	signaling	pathways	are	repressed,	and	
these	lungs	have	more	permanent	protein	oxidative	damage	than	WT	after	smoke	
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exposure.	In	addition,	there	are	significantly	fewer	glutathione	reserves	in	lungs	from	Club-
LRP1-/-	than	in	those	from	WT	mice,	before	and	after	smoke	exposure.	The	investigators	are	
determining	the	cause	for	the	glutathione	depletion	and	delineating	the	upstream	factors	
that	originate	the	deficiency.	Therapeutic	options	are	also	being	investigated.	LRP1	loss	
may	compromise	migratory	ability	and	re-epithelization	after	injury.	Data	show	that	LRP1	
expression	is	higher	in	airway	epithelium	from	COPD	patients	than	from	non-	smokers,	
thus	LRP1	may	serve	a	protective	function	against	smoke-induced	inflammation.		

FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS	
Agudelo	CW,	Kumley	BK,	Area-Gomez	E,	Xu	Y,	Dabo	AJ,	Geraghty	P,	Campos	M,	Foronjy	R,	
Garcia-Arcos	I.	Decreased	surfactant	lipids	correlate	with	lung	function	in	chronic	
obstructive	pulmonary	disease	(COPD).	PLoS	One.	2020;15(2):e0228279. 

Agudelo	CW,	Samaha	G,	Garcia-Arcos	I.	Alveolar	lipids	in	pulmonary	disease.	A	review.	
Lipids	Health	Dis.	2020;19(1):122.	
Garcia-Arcos	I,	Geraghty	P,	Baumlin	N,	Campos	M,	Dabo	AJ,	Jundi	B,	Cummins	N,	Eden	E,	
Grosche	A,	Salathe	M,	Foronjy	R.	Chronic	electronic	cigarette	exposure	in	mice	induces	
features	of	COPD	in	a	nicotine-dependent	manner.	Thorax.	2016;71(12):1119-1129.	
Garcia-Arcos	I,	Park	SS,	Mai	M,	Alvarez-Buve	R,	Chow	L,	Cai	H,	Baumlin-Schmid	N,	Agudelo	
CW,	Martinez	J,	Kim	MD,	Dabo	AJ,	Salathe	M,	Goldberg	IJ,	Foronjy	RF.	LRP1	loss	in	airway	
epithelium	exacerbates	smoke-induced	oxidative	damage	and	airway	remodeling.	J	Lipid	
Res.	2022;63(4):100185.	

Navarro-Imaz	H,	Ochoa	B,	Garcia-Arcos	I,	Martinez	MJ,	Chico	Y,	Fresnedo	O,	Rueda	Y.	
Molecular	and	cellular	insights	into	the	role	of	SND1	in	lipid	metabolism.	Biochim	Biophys	
Acta	Mol	Cell	Biol	Lipids.	2020;1865(5):158589.	
PRESENTATIONS	AND	ABSTRACTS		

Garcia-Arcos	I,	Alvarez-Buve	R,	Chow	L,	Goldberg	IJ,	Foronjy	RF.	Deletion	of	LRP1	in	Airway	
epithelium	exacerbates	smoke-induced	oxidative	damage	[abstract].	Circulation	
2017;136:A19423.	

Garcia-Arcos	I,	Cummins	N,	Dabo	A,	Pillai	M,	Geraghty	P,	Goldberg	I,	Foronjy	R.	Low	density	
lipoprotein-related	protein	1	regulates	lung	inflammation	FASEB	J	2014;28(1)	S609.9.	
Garcia-Arcos	I,	Goldberg	IJ,	Foronjy	R.	LRP1	modulates	surfactant	lipid	metabolism.	
Presented	at	the	Kern	Lipid	Conference.	Vail,	CO,	Aug	3-5,	2015.	
Garcia-Arcos	I,	Goldberg	IJ,	Foronjy	RF.	LRP-1	deficiency	in	Type	II	pneumocytes	decreased	
surfactant	but	increased	intracellular	lipids.	FASEB	J	2016;30(1)S1132.13.	

Garcia-Arcos	I.	E-cigarette	exposure	induces	pathological	responses	that	result	in	lung	
tissue	destruction	and	airway	hyper	reactivity	in	mice.	Presented	at	the	European	
Respiratory	Society.	Munich,	Germany,	Sep	6-10,	2014.	
Garcia-Arcos	I.	LRP1	modulates	lung	metabolism	and	inflammation.	Presented	at	the	Kern	
Lipid	Conference.	Vail,	CO,	Aug	4-7,	2014.	
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Garcia-Arcos	I.	LRP1	modulates	lung	metabolism	and	inflammation.	Presented	at	the	
Lipoprotein	Club	Meeting,	Tutzing,	Germany,	Sep	8-11,	2014.	

Garcia-Arcos	I.	Type	II	pneumocyte	LRP1	is	required	for	surfactant	lipid	homeostasis.	
Presented	at	the	Gordon	Lipid	Conference.	Waterville	Valley,	NH,	Jun	12-17,	2016.	

Garcia-Arcos	I.	Type-II	pneumocyte	LRP1	is	required	for	surfactant	lipid	homeostasis.	
Presented	at	the	Morse	Symposium	for	Young	Investigators;	SUNY	Downstate	Medical	
Center.	New	York,	NY,	Mar	30,	2016.	

Pillai	MV,	Garcia-Arcos	I,	Dabo	AJ,	Geraghty	P,	Foronjy	R.	Involvement	of	tumor	necrosis	
factor	receptors	1	and	2	(TNFR1	And	TNFR2)	on	protein	phosphatase	2a	(PP2a)	activation	
in	the	lung.	Presented	at	the	American	Thoracic	Society.	San	Diego,	CA,	May	16-21,	2014.	

Salathe	M,	Garcia-Arcos	I,	Geraghty	P,	Schmidt	N,	Dabo	AJ,	Cummins	NHS,	Eden	E,	Campos	
MA,	Foronjy	R.	Nicotine	in	electronic	cigarettes	causes	inflammation,	airway	
hyperreactivity	and	lung	tissue	destruction.	Presented	at	the	American	Thoracic	Society.	
Denver,	CO,	May	15-20,	2015.	
SECONDHAND	SMOKE	EXPOSURE	IMPAIRS	IMMUNITY	TO	LUNG	INFECTION		

Yasmin	Thanavala,	PhD;	Roswell	Park	Alliance	Foundation;	CIA	2014		

Long-term	exposure	to	SHS	is	associated	with	increased	susceptibility	to	respiratory	
infection	and	can	cause	COPD,	chronic	bronchitis,	and	emphysema.	Even	brief	SHS	
exposure	causes	lung	inflammation	that	can	damage	lung	cells	and	make	lung	tissue	more	
susceptible	to	infection	with	bacteria	or	viruses.	COPD	patients	are	particularly	vulnerable	
to	respiratory	infections	with	bacterial	and	viral	pathogens,	causing	a	rapid	decline	in	lung	
function.	These	infections	exacerbate	inflammation,	contributing	to	a	vicious	cycle	that	can	
result	in	progressive	decline	in	lung	function,	disability,	and	even	death.	The	only	current	
therapies	for	infection	in	COPD	patients	are	antibiotics,	bronchodilators	and	
corticosteroids.	Corticosteroids	suppress	inflammation	to	relieve	symptoms,	but	suppress	
the	body’s	ability	to	fight	off	the	infection.	The	overall	goal	this	study	was	to	understand	the	
processes	by	which	SHS	exposure	contributes	to	immune	suppression	and	chronic	
inflammation,	and	to	test	new	therapies	that	can	restore	normal	immune	function	and	
break	the	cycle.	A	mouse	model	was	developed	to	examine	the	impact	of	chronic	SHS	
exposure	on	chronic	infection	with	nontypeable	Haemophilus	influenzae	(NTHI),	a	bacterial	
pathogen	commonly	found	in	COPD	exacerbations.	The	investigators	evaluated	how	
chronic	SHS	exposure	impacts	pulmonary	inflammation	and	the	development	of	adaptive	
immunity	to	chronic	NTHI	infection,	and	examined	if	prophylactic	vaccination	could	help	in	
mitigating	SHS-induced	defects	in	adaptive	immunity	to	combat	and	alleviate	future	bouts	
of	acute	infection.	The	results	established	that	chronic	SHS	exposure	worsens	NTHI-
mediated	pulmonary	inflammation	and	diminishes	the	generation	of	adaptive	immunity.	
Moreover,	SHS	exposure	impairs	bacterial	clearance	from	the	lungs	of	mice,	resulting	in	
augmented	inflammation	and	increased	lung	damage.	Chronic	exposure	to	SHS	is	an	
important	pulmonary	inflammatory	insult	that	worsens	lung	immunity	to	respiratory	
infections	and	reduces	the	efficacy	of	prophylactic	vaccination.	This	study	established	that	
chronic	SHS	exposure	worsens	bacterial	infection-induced	pulmonary	inflammation	and	
compromises	the	host’s	ability	to	mount	effective	immune	responses	to	infection,	thus	
facilitating	pulmonary	damage	that	increases	the	susceptibility	to	further	respiratory	
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infections.	This	has	critical	implications	for	people	who	are	either	chronically	exposed	to	
SHS	or	who	are	current	or	former	smokers.	This	inability	to	mount	a	strong	immune	
response	likely	facilitates	subsequent	bouts	of	infection	by	the	same	pathogen	or	long-term	
pathogen	colonization.	Colonization	with	new	strains	of	respiratory	pathogens	is	a	key	
finding	in	COPD	patients	with	frequent	acute	exacerbations.	In	addition,	respiratory	
infections	seen	in	children	exposed	to	SHS	at	home	are	frequently	observed.	The	results	of	
this	study	demonstrate	that	involuntary	SHS	exposure	has	the	potential	to	induce	a	variety	
of	defects	which	play	an	important	role	in	the	pathophysiology	of	various	diseases,	
especially	human	respiratory	disorders.	
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Bhat	TA,	Kalathil	SG,	Bogner	PN,	Miller	A,	Lehmann	PV,	Thatcher	TH,	Phipps	RP,	Sime	PJ,	
Thanavala	Y.	Secondhand	Smoke	Induces	Inflammation	and	Impairs	Immunity	to	
Respiratory	Infections.	J	Immunol.	2018;200(8):2927-2940.	
ASTHMA	EXACERBATION	INDUCED	BY	SECOND	HAND	SMOKE	

Rosanna	Malbran	Forteza,	MD;	University	of	Miami	Miller	School	of	Medicine;	CIA	
2013		
Dr.	Forteza	and	colleagues	built	on	their	previous	award	to	unravel	the	mechanisms	
asthma	exacerbation	in	individuals	exposed	to	SHS.	
PRESENTATIONS	AND	ABSTRACTS		

Forteza	RM.	The	hyaluronan	receptor	layilin	(LAYN)	serves	as	the	extracellular	sensor	
linking	radixin	to	the	apical	actin	cytoskeleton	in	polarized	airway	epithelial	cells.	
Presented	at	the	American	Thoracic	Society	Meeting.	San	Diego,	CA,	May	16-21,	2014.	

TSLP	AND	CIGARETTE	SMOKE-INDUCED	AIRWAY	REMODELING		
Robert	Vassallo,	MD;	Mayo	Clinic;	CIA	2013		

Dr.	Vassallo	and	his	team	studied	the	specific	mechanisms	by	which	the	protein	thymic	
stromal	lymphopoietin	(TSLP)	affects	changes	in	airway	smooth	muscle	cells	that	promote	
airway	remodeling	(excessive	narrowing	of	the	airways	due	to	thickening	of	the	smooth	
muscle	layer	and	deposition	of	excessive	proteins)	in	asthma	and	COPD.	In	vitro	and	in	vivo	
experiments	were	conducted	to	determine	the	expression	and	regulation	of	the	
heterodimeric	TSLP	receptor	on	airway	smooth	muscle	cells	(ASM)	and	the	effect	of	
cigarette	smoke	exposure	and	oxidative	stress	on	receptor	expression,	as	well	as	the	
mechanisms	by	which	cigarette	smoke	and	TSLP	promote	proliferation	of	ASM	cells	in	vitro	
and	the	expression	of	TSLP	and	its	receptor	in	a	mouse	model	of	asthma.	The	studies	
confirmed	preliminary	observations	that	human	ASM	cells	express	TSLP-R	as	well	as	IL-7R	
alpha.	This	heterodimeric	TSLP	receptor	is	functional:	the	effects	of	TSLP	on	ASM	cells	can	
be	blocked	by	antibodies	targeting	the	receptor.	The	investigators	identified	that	smoking	
induces	TSLP-R	in	ASM	cells	and	that	smokers	have	higher	levels	of	TSLP-R	than	non-
smoker	ASM	cells.	They	also	showed	that	TSLP-R	and	IL-7R	alpha	expression	is	increased	
in	asthmatic	ASM	cells.	Certain	inflammatory	mediators	like	TNF	alpha	as	well	as	IL-13	
induce	TSLP-R	expression	on	ASM,	suggesting	a	feedback	inflammatory	loop	in	asthmatic	
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ASM	cells.	The	investigators	looked	at	key	signaling	events	that	affect	cell	proliferation	in	
airway	remodeling	and	identified	a	number	of	factors	involved	in	this	process.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Aravamudan	B,	Kiel	A,	Freeman	M,	Delmotte	P,	Thompson	M,	Vassallo	R,	Sieck	GC,	Pabelick	
CM,	Prakash	YS.	Cigarette	smoke-induced	mitochondrial	fragmentation	and	dysfunction	in	
human	airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2014;306(9):L840-854.	

Flaherty	KR,	Fell	C,	Aubry	MC,	Brown	K,	Colby	T,	Costabel	U,	Franks	TJ,	Gross	BH,	Hansell	
DM,	Kazerooni	E,	Kim	DS,	King	TE,	Jr.,	Kitachi	M,	Lynch	D,	Myers	J,	Nagai	S,	Nicholson	AG,	
Poletti	V,	Raghu	G,	Selman	M,	Toews	G,	Travis	W,	Wells	AU,	Vassallo	R,	Martinez	FJ.	
Smoking-related	idiopathic	interstitial	pneumonia.	Eur	Respir	J.	2014;44(3):594-602.	
Vassallo	R,	Luckey	D,	Behrens	M,	Madden	B,	Luthra	H,	David	C,	Taneja	V.	Cellular	and	
humoral	immunity	in	arthritis	are	profoundly	influenced	by	the	interaction	between	
cigarette	smoke	effects	and	host	HLA-DR	and	DQ	genes.	Clin	Immunol.	2014;152(1-2):25-
35.	

Vassallo	R,	Wang	L,	Hirano	Y,	Walters	P,	Grill	D.	Extracts	from	presumed	"reduced	harm"	
cigarettes	induce	equivalent	or	greater	toxicity	in	antigen-presenting	cells.	Toxicology.	
2015;335:46-54.	

Vogel	ER,	VanOosten	SK,	Holman	MA,	Hohbein	DD,	Thompson	MA,	Vassallo	R,	Pandya	HC,	
Prakash	YS,	Pabelick	CM.	Cigarette	smoke	enhances	proliferation	and	extracellular	matrix	
deposition	by	human	fetal	airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2014;307(12):L978-986.	
SMOKING,	MITOCHONDRIAL	DYSFUNCTION	AND	ASTHMA		

Bharathi	Aravamudan,	PhD;	Mayo	Clinic	Rochester;	YCSA	2012		
Dr.	Aravamudan	and	colleagues	studied	the	mechanisms	by	which	cigarette	smoke	(CS)	
exposure	alters	airway	smooth	muscle	(ASM)	cell	mitochondrial	dynamics	and	the	role	that	
the	alteration	plays	in	the	effects	of	CS	exposure.	Exposure	to	CS	extract	(CSE)	results	in	a	
dramatic	shift	in	ASM	morphology,	where	mitochondria	get	fragmented.	Cytoplasmic	
signaling	and	transcriptional	mechanisms	were	found	to	underlie	CSE-induced	fission-
fusion	changes	in	ASM	mitochondria.	CS	exposure	impairs	adenosine	triphosphate	(ATP)	
production	and	respiratory	capacity.	There	is	a	strong	correlation	between	mitochondrial	
morphology	and	mitochondrial	function,	which	is	regulated	by	CS	exposure	in	such	a	way	
that	proliferation,	not	apoptosis,	of	ASM	is	favored.		Quantitative	PCR	analysis	on	the	RNA	
from	epithelial	and	ASM	layers	isolated	from	CS-exposed	mice	show	that	proteins	driving	
cell	proliferation	and	autophagy	are	upregulated,	while	those	involved	in	apoptosis	are	
downregulated.	CS	exposure	seems	to	impair	the	expression	of	enzymes	essential	for	
oxidative	phosphorylation.	
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Aravamudan	B,	Goorhouse	KJ,	Unnikrishnan	G,	Thompson	MA,	Pabelick	CM,	Hawse	JR,	
Prakash	YS,	Sathish	V.	Differential	Expression	of	Estrogen	Receptor	Variants	in	Response	to	
Inflammation	Signals	in	Human	Airway	Smooth	Muscle.	J	Cell	Physiol.	2017;232(7):1754-
1760.	

Aravamudan	B,	Kiel	A,	Freeman	M,	Delmotte	P,	Thompson	M,	Vassallo	R,	Sieck	GC,	Pabelick	
CM,	Prakash	YS.	Cigarette	smoke-induced	mitochondrial	fragmentation	and	dysfunction	in	
human	airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2014;306(9):L840-854.	

Aravamudan	B,	Thompson	M,	Sieck	GC,	Vassallo	R,	Pabelick	CM,	Prakash	YS.	Functional	
Effects	of	Cigarette	Smoke-Induced	Changes	in	Airway	Smooth	Muscle	Mitochondrial	
Morphology.	J	Cell	Physiol.	2017;232(5):1053-1068.	

Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Mechanisms	of	BDNF	regulation	in	
asthmatic	airway	smooth	muscle.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2016;311(2):L270-
279.	

Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Mitochondria	in	lung	diseases.	
Expert	Rev	Respir	Med.	2013;7(6):631-646.	

Aravamudan	B,	VanOosten	SK,	Meuchel	LW,	Vohra	P,	Thompson	M,	Sieck	GC,	Prakash	YS,	
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Cell	Mol	Physiol.	2012;303(8):L669-681.	

Helan	M,	Aravamudan	B,	Hartman	WR,	Thompson	MA,	Johnson	BD,	Pabelick	CM,	Prakash	
YS.	BDNF	secretion	by	human	pulmonary	artery	endothelial	cells	in	response	to	hypoxia.	J	
Mol	Cell	Cardiol.	2014;68:89-97.	

Jia	L,	Delmotte	P,	Aravamudan	B,	Pabelick	CM,	Prakash	YS,	Sieck	GC.	Effects	of	the	
inflammatory	cytokines	TNF-alpha	and	IL-13	on	stromal	interaction	molecule-1	
aggregation	in	human	airway	smooth	muscle	intracellular	Ca(2+)	regulation.	Am	J	Respir	
Cell	Mol	Biol.	2013;49(4):601-608.	

Sathish	V,	Vanoosten	SK,	Miller	BS,	Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Vassallo	R,	
Prakash	YS.	Brain-derived	neurotrophic	factor	in	cigarette	smoke-induced	airway	
hyperreactivity.	Am	J	Respir	Cell	Mol	Biol.	2013;48(4):431-438.	

Yarova	PL,	Stewart	AL,	Sathish	V,	Britt	RD,	Jr.,	Thompson	MA,	AP	PL,	Freeman	M,	
Aravamudan	B,	Kita	H,	Brennan	SC,	Schepelmann	M,	Davies	T,	Yung	S,	Cholisoh	Z,	Kidd	EJ,	
Ford	WR,	Broadley	KJ,	Rietdorf	K,	Chang	W,	Bin	Khayat	ME,	Ward	DT,	Corrigan	CJ,	JP	TW,	
Kemp	PJ,	Pabelick	CM,	Prakash	YS,	Riccardi	D.	Calcium-sensing	receptor	antagonists	
abrogate	airway	hyperresponsiveness	and	inflammation	in	allergic	asthma.	Sci	Transl	Med.	
2015;7(284):284ra260.	

PRESENTATIONS	AND	ABSTRACTS		
Aravamudan	B,	Freeman	MR,	Thompson	MA,	Pabelick	CM,	Vassallo	R,	Prakash	YS.	Cigarette	
smoke-induced	perturbations	in	mitochondrial	dynamics	correlate	with	altered	energy	
metabolism	in	human	airway	smooth	muscle.	Presented	at	the	2014	American	Thoracic	
Society	International	Conference.	San	Diego,	CA,	May	16-21,	2014.		
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Aravamudan	B,	Thompson	MA,	Pabelick	C,	Prakash	YS.	Secretion	of	brain	derived	
neurotrophic	factor	is	regulated	by	inflammation-induced	signals	in	asthmatic	airway	
smooth	muscle	cells.	Presented	at	the	ATS	International	Conference.	San	Francisco,	CA,	May	
13-18,	2016.	

Aravamudan	B,	Thompson	MA,	Pabelick	C,	Sieck	GC,	Vassallo	R,	Prakash.	Cigarette	smoke	
influences	cellular	metabolic	signaling	by	deregulating	mitochondrial	morphology	and	
function	in	human	airway	smooth	muscle.	Presented	at	the	ATS	International	Conference.	
San	Francisco,	CA,	May	13-18,	2016.	

Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Sieck	GC,	Vassallo	R,	Prakash	YS.	Cigarette	
smoke-induced	dysregulation	of	mitochondrial	morphology	directly	impacts	mitochondrial	
function	in	human	airway	smooth	muscle	[abstract].	Presented	at	the	ATS	International	
Conference.	May	17,	2015.	

Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Sieck	GC,	Vassallo	R,	Prakash	YS.	Cigarette	
smoke-induced	dysregulation	of	mitochondrial	morphology	and	function	in	human	airway	
smooth	muscle.	Presented	at	Multifaceted	Mitochondria	Cell	Symposia	Meeting.	2015.		

Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Sieck	GC,	Vassallo	R,	Prakash	YS.	Cigarette	
smoke	induces	dysregulation	of	mitochondrial	morphology	and	function	in	human	airway	
smooth	muscle.	Presented	at	the	Mitochondrial	Symposium.	Birmingham,	AL,	Mar	2-4,	
2015.		
Aravamudan	B,	Thompson	MA,	Vohra	P,	Sieck	GC,	Pabelick	CM,	Martin	RJ,	Prakash	YS.	Brain	
derived	neurotrophic	factor	signaling	mediates	inflammation-induced	remodeling	in	
murine	airway.	Presented	at	the	American	Thoracic	Society	Meeting.	San	Diego,	CA,	May	
16-21,	2014.		

Aravamudan	B.	Mitochondrial	morphology	and	function:	why	smokers	should	care.	
Presented	at	the	Biology	Interest	Group	Seminars	at	Winona	State	University.	Winona	MN,	
2015.	

Jia	L,	Delmotte	PF,	Sathish	V,	Pabelick	C,	Prakash	YS,	Sieck	GC.	Effect	of	inflammatory	
cytokines	on	stim1	aggregation	in	human	airway	smooth	muscle	[Ca2+]i	regulation	
[abstract].	Am	J	Respir	Crit	Care	Med	2013;187:A1995.		

A	3-GENE	SIGNATURE	IN	SMOKING	EXPOSURE	AND	ASTHMA		
Jose	Gomez-Villalobos,	PhD;	Yale	University;	YCSA	2012		

Dr.	Gomez-Villalobos	and	colleagues	performed	an	analysis	in	a	population	of	asthmatics	at	
the	Yale	Center	for	Asthma	and	Airways	Disease,	using	a	computational	approach	
integrating	micro-array	data	from	alveolar	macrophages	after	bronchoscopic	sampling	of	
controls,	asthmatics,	and	smokers.	Preliminary	results	show	that	several	members	of	the	
IL-18	family	had	similar	expression	at	baseline	and	following	24-hour	stimulation	with	
cigarette	smoke	extract.	IL18R1	and	IL18RAP	are	members	of	the	family	with	highest	
average	expression	and	are	most	frequently	found	in	PBMCs	of	both	controls	and	subjects	
with	asthma.	The	team	investigated	whether	gene	expression	of	P2RY14,	HCAR3,	and	
CHI3L1	in	the	airway	macrophages	of	asthmatics	is	associated	with	the	degree	of	SHS	
exposure	and	if	their	expression	follows	a	specific	temporal	pattern	after	exposure	to	
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smoke.	Only	P2RY14	was	found	to	be	expressed	above	background	and	the	investigators	
are	in	the	process	of	identifying	the	cell	subsets	associated	with	it.		
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Gomez	JL,	Crisafi	GM,	Holm	CT,	Meyers	DA,	Hawkins	GA,	Bleecker	ER,	Jarjour	N,	Severe	
Asthma	Research	Program	I,	Cohn	L,	Chupp	GL.	Genetic	variation	in	chitinase	3-like	1	
(CHI3L1)	contributes	to	asthma	severity	and	airway	expression	of	YKL-40.	J	Allergy	Clin	
Immunol.	2015;136(1):51-58	e10.	

Gomez	JL,	Kaminski	N.	Toward	Precision	Medicine	of	Symptom	Control	in	Asthma.	Am	J	
Respir	Crit	Care	Med.	2017;195(2):147-148.	

Gomez	JL,	Yan	X,	Holm	CT,	Grant	N,	Liu	Q,	Cohn	L,	Nezgovorova	V,	Meyers	DA,	Bleecker	ER,	
Crisafi	GM,	Jarjour	NN,	Rogers	L,	Reibman	J,	Chupp	GL,	Investigators	S.	Characterisation	of	
asthma	subgroups	associated	with	circulating	YKL-40	levels.	Eur	Respir	J.	2017;50(4).	

Gutierrez	MJ,	Gomez	JL,	Perez	GF,	Pancham	K,	Val	S,	Pillai	DK,	Giri	M,	Ferrante	S,	Freishtat	
R,	Rose	MC,	Preciado	D,	Nino	G.	Airway	Secretory	microRNAome	Changes	during	
Rhinovirus	Infection	in	Early	Childhood.	PLoS	One.	2016;11(9):e0162244.	

Rinne	ST,	Castaneda	J,	Lindenauer	PK,	Cleary	PD,	Paz	HL,	Gomez	JL.	Chronic	Obstructive	
Pulmonary	Disease	Readmissions	and	Other	Measures	of	Hospital	Quality.	Am	J	Respir	Crit	
Care	Med.	2017;196(1):47-55.	
Yan	X,	Chu	JH,	Gomez	J,	Koenigs	M,	Holm	C,	He	X,	Perez	MF,	Zhao	H,	Mane	S,	Martinez	FD,	
Ober	C,	Nicolae	DL,	Barnes	KC,	London	SJ,	Gilliland	F,	Weiss	ST,	Raby	BA,	Cohn	L,	Chupp	GL.	
Noninvasive	analysis	of	the	sputum	transcriptome	discriminates	clinical	phenotypes	of	
asthma.	Am	J	Respir	Crit	Care	Med.	2015;191(10):1116-1125.	

PRESENTATIONS	AND	ABSTRACTS		
Gomez	Villalobos	J.	Phenotyping	asthma	at	the	dawn	of	precision	medicine.	Presented	at	
medical	grand	rounds	at	Yale	University.	New	Haven,	CT,	Aug	27,	2015.	

Gomez	Villalobos	J.	Th2	and	YKL-40	profiles	in	the	blood	and	sputum	of	severe	asthmatics	
in	the	Yale	center	for	asthma	and	airway	disease.	Presented	at	the	58th	Annual	Thomas	L.	
Petty	Aspen	Lung	Conference.	Aspen,	CO,	Jun	10-13,	2015.	

Lopez	J,	Chupp	GL,	Gomez	JL.	Meta-analysis	of	the	published	asthma	transcriptome	
identifies	a	protocadherin-gamma	cluster.	Presented	at	the	American	Thoracic	Society	
Meeting.	Philadelphia,	PA,	May	17-22,	2013.		
EPIGENOMIC	ALTERATIONS	ASSOCIATED	TO	SHS	IN	ASTHMA		

Rafael	Guerrero-Preston,	DrPH;	Johns	Hopkins	Medical	Institutions,	CIA	2012		

Dr.	Guerrero-Preston	addressed	the	role	of	SHS-driven	epigenomic	alterations	in	asthma	
with	a	profiling	study	nested	in	a	longitudinal	intervention	for	inner	city	asthmatic	adults	
residing	with	a	smoker,	in	Baltimore,	MD.	Genome-wide	tools	are	used	to	examine	the	
association	of	asthma	with	SHS	driven	global	DNA	hypomethylation	and	promoter	
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hypermethylation	in	peripheral	blood	cells	after	controlling	for	particulate	matter	and	air	
nicotine	exposure.		
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Pirini	F,	Guida	E,	Lawson	F,	Mancinelli	A,	Guerrero-Preston	R.	Nuclear	and	mitochondrial	
DNA	alterations	in	newborns	with	prenatal	exposure	to	cigarette	smoke.	Int	J	Environ	Res	
Public	Health.	2015;12(2):1135-1155.	

AIRWAY	EPITHELIAL	CONTROL	OF	ASTHMA	SEVERITY		

Matthew	Poynter,	PhD;	University	of	Vermont;	CIA	2012		
Dr.	Poynter	and	colleagues	demonstrated	that	airway	epithelial	NF-kappa	B	activation	
promotes	allergic	sensitization	to	an	innocuous	inhaled	antigen	and	promotes	mixed	
Th2/Th17	allergic	responses	against	previously	tolerized	antigens.	Airway	epithelial	NF-
kappa	B	activation	induces	expression	of	serum	amyloid	A	(SAA),	an	inflammatory	
mediator	elevated	in	the	sputum	and	nasal	lavage	fluid	of	severe	asthmatics.	In	mice,	SAA	
causes	an	allergic	asthma	phenotype	with	a	mixed	Th2/Th17	response	and	augments	
methacholine	hyperreactivity.	SAA	also	prolongs	the	lifespan	of	dendritic	cells	(DCs)	and	
diminishes	expression	of	the	pro-apoptotic	molecule	Bim,	facilitating	a	prolonged	capacity	
for	DCs	to	stimulate	CD4	T	cells	and	induce	DC	secretion	of	mediators	that	promote	
interleukin	17	production.	The	team	investigated	whether	airway	epithelial-derived	
products,	including	SAA,	affect	pulmonary	DC	activities	that	allow	for	allergic	sensitization	
and	the	ability	to	overcome	inhalational	tolerance,	resulting	in	the	development	of	severe	
disease.	Initial	results	indicate	that	exosomes	from	visceral	adipose	tissue	contain	a	large	
number	of	citrullinated	peptides,	which	are	often	associated	with	autoimmune	diseases.	
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role	of	CD1d-restricted	NKT	cells	in	the	clearance	of	Pseudomonas	aeruginosa	from	the	
lung	is	dependent	on	the	host	genetic	background.	Infect	Immun.	2015;83(6):2557-2565.	
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inflammation	in	chronic	asthma.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2015;308(4):L384-390.	

Poynter	ME.	Airway	epithelial	regulation	of	allergic	sensitization	in	asthma.	Pulm	
Pharmacol	Ther.	2012;25(6):438-446.	
Randall	MJ,	Kostin	SF,	Burgess	EJ,	Hoyt	LR,	Ather	JL,	Lundblad	LK,	Poynter	ME.	Anti-
inflammatory	effects	of	levalbuterol-induced	11beta-hydroxysteroid	dehydrogenase	type	1	
activity	in	airway	epithelial	cells.	Front	Endocrinol	(Lausanne).	2014;5:236.	
Spiess	PC,	Kasahara	D,	Habibovic	A,	Hristova	M,	Randall	MJ,	Poynter	ME,	van	der	Vliet	A.	
Acrolein	exposure	suppresses	antigen-induced	pulmonary	inflammation.	Respir	Res.	
2013;14:107.	

Tourville	TW,	Poynter	ME,	DeSarno	MJ,	Struglics	A,	Beynnon	BD.	Relationship	between	
synovial	fluid	ARGS-aggrecan	fragments,	cytokines,	MMPs,	and	TIMPs	following	acute	ACL	
injury:	A	cross-sectional	study.	J	Orthop	Res.	2015;33(12):1796-1803.	

Tully	JE,	Hoffman	SM,	Lahue	KG,	Nolin	JD,	Anathy	V,	Lundblad	LK,	Daphtary	N,	Aliyeva	M,	
Black	KE,	Dixon	AE,	Poynter	ME,	Irvin	CG,	Janssen-Heininger	YM.	Epithelial	NF-kappaB	
orchestrates	house	dust	mite-induced	airway	inflammation,	hyperresponsiveness,	and	
fibrotic	remodeling.	J	Immunol.	2013;191(12):5811-5821.	
Ubags	ND,	Vernooy	JH,	Burg	E,	Hayes	C,	Bement	J,	Dilli	E,	Zabeau	L,	Abraham	E,	Poch	KR,	
Nick	JA,	Dienz	O,	Zuniga	J,	Wargo	MJ,	Mizgerd	JP,	Tavernier	J,	Rincon	M,	Poynter	ME,	
Wouters	EF,	Suratt	BT.	The	role	of	leptin	in	the	development	of	pulmonary	neutrophilia	in	
infection	and	acute	lung	injury.	Crit	Care	Med.	2014;42(2):e143-151.	

	PRESENTATIONS	AND	ABSTRACTS		
Anathy	V,	Hoffman	SM,	Tully	JE,	Nolin	JD,	Lahue	KG,	Dixon	AE,	Irvin	CG,	Poynter	ME.	
Endoplasmic	reticulum	stress	mediates	house	dust	mite-induced	airway	epithelial	
apoptosis	and	fibrosis.	Presented	at	the	110th	International	Conference	of	the	American	
Thoracic	Society.	San	Diego,	CA,	May	16-21,	2014.		

Ather	JL,	Dixon	AE,	Suratt	BT,	Lundblad	LK,	Poynter	ME.	Serum	amyloid	A3	modulates	
weight	gain	and	obesity-induced	airways	hyperresponsiveness	in	mice.	Presented	at	the	
110th	International	Conference	of	the	American	Thoracic	Society.	San	Diego,	CA,	May	16-
21,	2014.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

373	

Ather	JL,	Poynter	ME.	Serum	amyloid	A	modulates	dendritic	cell	apoptosis	to	induce	
glucocorticoid	resistance	in	CD4+	T	cells.	Presented	at	the	Keystone	Symposia	on	
Pathogenic	Processes	in	Asthma	and	COPD.	Santa	Fe,	NM,	Jan	10-15,	2013.		
Burg	E,	Ubags	NDJ,	Bement	J,	Hayes	C,	Wargo	M,	Poynter	ME,	Suratt	BT.	Obesity-associated	
neutrophil	dysfunction.	Presented	at	the	110th	International	Conference	of	the	American	
Thoracic	Society.	San	Diego,	CA,	May	16-21,	2014.		
Burgess	EJ,	Boyson	JE	Poynter	ME.	Marker	or	mediator?	Discerning	the	function	of	serum	
amyloid	A	during	inflammatory	disease.	Presented	at	the	Northern	New	York	Local	Section	
of	the	American	Chemical	Society	5th	Annual	Undergraduate	and	Graduate	Chemistry	and	
Biology	Research	Symposium,	SUNY.	Plattsburgh,	NY,	Apr	26,	2014.		

Chapman	DG,	van	der	Velden	J,	Hoffman	SM,	Lahue	KG,	Tully	JE,	Tracy	RP,	Worthen	GS,	
Poynter	ME,	Janssen-Heininger	YM,	Irvin	CG.	Increased	expression	of	duffy	antigen	
receptor	for	chemokines	in	a	murine	model	of	allergic	airways	disease	is	associated	with	
persistence	of	airway	hyperresponsiveness.	Presented	at	the	110th	International	
Conference	of	the	American	Thoracic	Society.	San	Diego,	CA,	May	16-21,	2014.		

Fukagawa	NK,	Jetton	TL,	Peshavaria	M,	Bonney	EA,	Poynter	ME,	Holmen	BA.	Sex-specific	
metabolic	alterations	in	offspring	of	mice	exposed	prenatally	to	particulate	matter	(PM)	
from	petrodiesel	(PD)	combustion.	Presented	at	the	2015	Experimental	Biology	Meeting.	
Boston,	MA,	Mar	28-April	1,	2015.	
Hoffman	SM,	Nolin	JD,	Jones	JT,	Lahue	KG,	Chapman	DG,	Aliyeva	M,	Daphtary	N,	Lundblad	
LKA,	Abdalla	S,	Ather	JL,	Ho	Y-S,	Irvin	CG,	Anathy	V,	Wouters	EFM,	Poynter	ME.	Janssen-
Heininger	YMW.	Ablation	of	the	thiol	transferase,	glutaredoxin-1,	augments	protein	S-
glutathionylation	and	modulates	type	2	inflammatory	responses	and	IL-17	in	a	house	dust	
mite	model	of	allergic	airways	disease	in	mice	[abstract	and	presentation].	58th	Annual	
Thomas	L.	Petty	Aspen	Lung	Conference	on	Asthma	2015:	Mechanisms	to	Personalized	
Medicine.	Aspen,	CO,	Jun	10-13,	2015.	

Kien	CL,	Bunn	JY,	Matthews	DE,	Fukagawa	NK,	Poynter	ME,	Crain	KI,	Ebenstein	DB.	Higher	
intake	of	palmitic	acid	(PA)	leads	to	higher	whole	body	PA	balance,	PA	accumulation	in	
skeletal	muscle,	but	not	incomplete	beta-oxidation	of	PA.	Presented	at	the	74th	Scientific	
Sessions	of	the	American	Diabetic	Association.	San	Francisco,	CA,	Jun	13-17,	2014.		
Nolin	JD,	Tully	JE,	Hoffman	SM,	Guala	A,	Van	Der	Velden	J,	Poynter	ME,	Van	Der	Vliet	A,	
Anathy	V,	Janssen-Heininger	YMW.	Regulation	of	interleukin	17A-induced	pro-
inflammatory	responses	in	lung	epithelial	cells	via	glutaredoxin-controlled	S-
glutathionylation	of	inhibitory	kappa	B	kinase	alpha.	Presented	at	the	110th	International	
Conference	of	the	American	Thoracic	Society.	San	Diego,	CA,	May	16-21,	2014.		
Poynter	ME.	Asthma	of	the	obese	and	the	impact	of	weight	loss.	Presented	at	the	First	UVM	
Multidisciplinary	Obesity	Research	Enquiries	(MORE)	Retreat.	Burlington,	VT,	Sep	5,	2015.	
Poynter	ME.	The	airway	epithelium	in	allergic	and	intrinsic	asthma.	Presented	at	the	
Department	of	Comparative	Veterinary	Sciences	seminar	series,	Louisiana	State	University	
School	of	Veterinary	Medicine.	Baton	Rouge,	LA,	Dec	10,	2015.	
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Poynter	ME.	The	airway	epithelium	in	asthma.	Presented	at	the	Emerging	Concepts	in	
Asthma	Symposia,	Maastricht	University,	Faculty	of	Health,	Medicine	and	Life	Sciences.	
Maastricht,	The	Netherlands,	Feb	13	2014.		
Poynter	ME.	The	impact	of	weight	loss	and	lifestyle	on	asthma	of	the	obese.	Presented	at	
the	Obesity	&	Metabolism:	An	Emerging	Frontier	in	Lung	Health	and	Disease	conference.	
Burlington,	VT,	Oct	6,	2015.	
Schott,	B,	Martin	RA,	Ather,	JL,	Poynter	ME.	Segmented	filamentous	bacteria	colonization	
does	not	alter	responses	to	allergic	sensitization	and	challenge	[abstract].	Ann	Am	Thor	Soc	
2014;11Suppl1:S78-79.		
Tully	JE,	Hoffman	SM,	Lahue	KG,	Nolin	JD,	Lundblad	LKA,	Daphtary	N,	Poynter	ME,	Irvin	CG,	
Janssen-Heininger	YMW.	Activation	of	classical	and	alternative	Nuclear	Factor-kappaB	in	
lung	epithelium	orchestrates	chronic	house	dust	mite-induced	inflammation,	airways	
hyper	responsiveness,	and	fibrotic	airways	remodeling.	Presented	at	the	109th	
International	Conference	of	the	American	Thoracic	Society.	Philadelphia,	PA,	May	17-22,	
2013.		

Ubags	NDJ,	Burg	E,	Hayes	CM,	Martin	C,	Sayarath	M,	Poynter	ME,	Wouters	EFM,	Vernooy	
JHJ,	Suratt	BT.	Leptin-induced	neutrophil	migration	in	acute	lung	injury:	an	important	role	
for	alternate	signaling	pathways.	Presented	at	the	110th	International	Conference	of	the	
American	Thoracic	Society.	San	Diego,	CA,	May	16-21,	2014.		
IMPACT	OF	SHS	ON	CHILDREN	WITH	SICKLE	CELL	DISEASE		

Robyn	Cohen,	MD,	MPH;	Drexel	University,	Boston	Medical	Center;	CIA	2011		

Dr.	Cohen	and	colleagues	set	up	a	cross	sectional	study	looking	at	the	association	between	
SHS	exposure	and	clinical	and	biomarker	outcomes	of	disease	severity	among	children	with	
sickle	cell	anemia.	Data	were	collected	from	199	children	and	adolescents	with	sickle	cell	
anemia,	age	5-19	years.	The	collected	data	included	urine	samples	for	biomarkers	of	SHS	
exposure	and	oxidative	stress.	Plasma	was	collected	for	biomarkers	of	allergic	and	
nonallergic	inflammation,	vascular	activation,	and	adhesion	molecules.	Questionnaire	data	
was	collected	separately	from	parents	and	children	regarding	SHS	exposure.	Respiratory	
symptom	and	medical	history	questionnaires	were	also	provided	that	included	lung	
function	testing	and	retrospective	medical	record	reviews.	The	primary	aims	included	
evaluation	of	the	association	between	SHS	exposure	and	1)	lung	function,	2)	rates	of	pain	
and	acute	chest	syndrome,	and	3)	oxidative	stress.	Secondary	aims	of	the	study	included	
evaluation	of	the	association	between	SHS	exposure	and	1)	respiratory	symptoms	and	2)	
plasma	biomarkers	of	inflammation,	vascular	activation,	and	adhesion.	Data analysis is 
currently ongoing. Preliminary results suggest	that	the distribution of urine cotinine	(SHS	
exposure) levels in a primarily African American cohort of children with sickle cell anemia is 
comparable to the distribution of cotinine levels in otherwise healthy African American children 
in the general population,	suggesting that renal and hepatic manifestations of sickle cell anemia 
do not affect nicotine metabolism. Despite a previous study showing that reported SHS exposure 
was moderately associated with lower airway obstruction in children in sickle cell anemia, 
analyses using cotinine levels as the biomarker of exposure of suggest that this association is 
weaker than originally demonstrated. In the cohort	studied	here the association between SHS 
exposure and airway obstruction was strongest among children who did NOT have a co-existing 
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diagnosis of asthma.	Earlier data showed the association was strongest between early life 
exposure (in utero smoke exposure and exposure from birth-age 2 years) rather than current 
reported exposure; the biomarker data is consistent with that finding. This	suggests	that	there	is 
a critical period during which SHS exposure affects lung development,	which affects lung 
function in school age children and adolescents. SHS	exposure did	not	appear	to	be associated 
with oxidative stress in children with sickle cell anemia. However,	preliminary analyses suggest 
that SHS exposure is associated with an increase in wheezing among children with sickle cell 
anemia. This seems to be	true for children with and without an asthma diagnosis. This is an 
important finding because wheezing symptoms have been positively associated with 
hospitalizations for pain and acute chest syndrome. Further	analysis	of	the	data	will	include	1) 
associations between SHS exposure and rates of hospitalization for pain and acute chest crises 
occurring within 3 years of the sample collection and 2) associations between SHS exposure and 
plasma biomarkers of allergic and non-allergic inflammation, vascular activation, and adhesion 
molecules.  

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS	

Cohen	RT,	Strunk	RC,	Field	JJ,	Rosen	CL,	Kirkham	FJ,	Redline	S,	Stocks	J,	Rodeghier	MJ,	
DeBaun	MR.	Environmental	tobacco	smoke	and	airway	obstruction	in	children	with	sickle	
cell	anemia.	Chest.	2013;144(4):1323-1329.	

SECONDHAND	SMOKE	AND	MYELOID	CELLS	IN	ASTHMA		
Jessy	Deshane,	PhD;	University	of	Alabama	at	Birmingham;	YCSA	2011		

Dr.	Deshane	and	colleagues	investigated	whether	SHS	exposure	impairs	the	ability	of	
myeloid-derived	regulatory	cells	(MDRC)	to	control	airway	hyper-responsiveness	(AHR)	
and	lung	inflammation	in	asthma.	Myeloid	-cells	have	been	shown	to	play	an	essential	role	
in	the	first	day	after	antigen	challenge	as	drivers	of	inflammation	during	asthma,	and	
subpopulations	of	these	cells	can	suppress	or	worsen	asthmatic	inflammation	by	producing	
free	radicals.	The	investigators	demonstrated	that	MDRCs	are	key	regulators	of	allergic	
airway	inflammation,	and	showed	that	MDRC	function	and	associated	mechanistic	
pathways	are	important	targets	for	asthma	therapy.		
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PUBLICATIONS		
Deshane	JS,	Redden	DT,	Zeng	M,	Spell	ML,	Zmijewski	JW,	Anderson	JT,	Deshane	RJ,	Gaggar	
A,	Siegal	GP,	Abraham	E,	Dransfield	MT,	Chaplin	DD.	Subsets	of	airway	myeloid-derived	
regulatory	cells	distinguish	mild	asthma	from	chronic	obstructive	pulmonary	disease.	J	
Allergy	Clin	Immunol.	2015;135(2):413-424	e415.	

Hough	KP,	Chanda	D,	Duncan	SR,	Thannickal	VJ,	Deshane	JS.	Exosomes	in	
immunoregulation	of	chronic	lung	diseases.	Allergy.	2017;72(4):534-544.	

Hough	KP,	Wilson	LS,	Trevor	JL,	Strenkowski	JG,	Maina	N,	Kim	YI,	Spell	ML,	Wang	Y,	Chanda	
D,	Dager	JR,	Sharma	NS,	Curtiss	M,	Antony	VB,	Dransfield	MT,	Chaplin	DD,	Steele	C,	Barnes	
S,	Duncan	SR,	Prasain	JK,	Thannickal	VJ,	Deshane	JS.	Unique	Lipid	Signatures	of	
Extracellular	Vesicles	from	the	Airways	of	Asthmatics.	Sci	Rep.	2018;8(1):10340.	
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Sharma	NS,	Wille	KM,	Athira	S,	Zhi	D,	Hough	KP,	Diaz-Guzman	E,	Zhang	K,	Kumar	R,	
Rangarajan	S,	Eipers	P,	Wang	Y,	Srivastava	RK,	Rodriguez	Dager	JV,	Athar	M,	Morrow	C,	
Hoopes	CW,	Chaplin	DD,	Thannickal	VJ,	Deshane	JS.	Distal	airway	microbiome	is	associated	
with	immunoregulatory	myeloid	cell	responses	in	lung	transplant	recipients.	J	Heart	Lung	
Transplant.	2017.	

Srivastava	RK,	Li	C,	Wang	Y,	Weng	Z,	Elmets	CA,	Harrod	KS,	Deshane	JS,	Athar	M.	Activating	
transcription	factor	4	underlies	the	pathogenesis	of	arsenic	trioxide-mediated	impairment	
of	macrophage	innate	immune	functions.	Toxicol	Appl	Pharmacol.	2016;308:46-58.	

Trevor	JL,	Deshane	JS.	Refractory	asthma:	mechanisms,	targets,	and	therapy.	Allergy.	
2014;69(7):817-827.	

Walker	MM,	Novak	L,	Widener	R,	Grubbs	JA,	King	J,	Hale	JY,	Ochs	MM,	Myers	LE,	Briles	DE,	
Deshane	J.	PcpA	Promotes	Higher	Levels	of	Infection	and	Modulates	Recruitment	of	
Myeloid-Derived	Suppressor	Cells	during	Pneumococcal	Pneumonia.	J	Immunol.	
2016;196(5):2239-2248.	
Wang	Y,	Jin	TH,	Farhana	A,	Freeman	J,	Estell	K,	Zmijewski	JW,	Gaggar	A,	Thannickal	VJ,	
Schwiebert	LM,	Steyn	AJ,	Deshane	JS.	Exposure	to	cigarette	smoke	impacts	myeloid-derived	
regulatory	cell	function	and	exacerbates	airway	hyper-responsiveness.	Lab	Invest.	
2014;94(12):1312-1325.	

	PRESENTATIONS	AND	ABSTRACTS		
Adkins	CS,	Schafer	C,	Y	Wang	Y,	Trevor	J,	Bailey	W,	Redden	D,	M	Dransfield	M,	Deshane	J.	
Immune	regulation	and	tryptophan	metabolism	in	asthma.	Presented	at	the	American	
Academy	of	Allergy,	Asthma	and	Immunology.	Houston	TX,	Feb.	20-24,	2015.		
Deshane	J.	Macrophages:	Novel	Potent	Regulators	of	Asthmatic	Inflammation	and	Airway	
Hyper-Reactivity.	Presented	at	the	American	Academy	of	Allergy,	Asthma	and	Immunology.	
Houston	TX,	Feb.	20-24,	2015.		

Deshane	JS.	Exposure	to	cigarette	smoke	impacts	myeloid-derived	regulatory	cell	function	
and	exacerbates	airway	hyper-responsiveness.	Presented	at	the	American	Academy	for	
Asthma	Allergy	and	Immunology	Annual	Meeting	Mechanisms	of	Asthma	Symposium.	San	
Antonio,	TX,	Feb	22-26,	2013.		

Deshane	JS.	Exposure	to	cigarette	smoke	impacts	myeloid-derived	regulatory	cell	function	
and	exacerbates	airway	hyper-responsiveness.	Presented	at	the	International	Conference	
of	the	American	Thoracic	Society	Philadelphia,	PA,	May	17-22,	2013.		
Deshane	JS.	Myeloid-derived	regulatory	cells	in	pathogenesis	of	asthma.	Presented	at	the	
Southern	Society	of	Clinical	Investigations	Lung	Club.	New	Orleans,	LA	Feb	21,	2013.		

NOVEL	STRATEGIES	FOR	RESPIRATORY	DISEASE	OUTCOMES		
Tulay	Koru-Sengul,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2011		

Dr.	Koru-Sengul	and	colleagues	performed	a	comprehensive	comparative	analysis	of	
methods	for	data	analysis	that	includes	biomarkers	with	a	detection	limit.	The	methods	
were	compared	with	each	other	under	different	scenarios	by	conducting	Monte	Carlo	
simulation	studies	based	on	data	from	the	available	population-based	National	Health	and	
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Nutrition	Examination	Survey	(NHANES)	III	and	the	continuous	NHANES	1999-2010	
surveys.	Further	analyses	into	the	effects	of	low	levels	of	SHS	exposure	and	chronic	
respiratory	disease	outcomes	were	performed,	based	on	the	guidelines	established	by	the	
initial	analysis	for	measurement	of	serum	cotinine	or	urinary	NNAL.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Koru-Sengul	T,	Clark	JD,	Fleming	LE,	Lee	DJ.	Toward	improved	statistical	methods	for	
analyzing	Cotinine-Biomarker	health	association	data.	Tob	Induc	Dis.	2011;9(1):11.	

Koru-Sengul	T,	Clark	JD,	3rd,	Ocasio	MA,	Wanner	A,	Fleming	LE,	Lee	DJ.	Utilization	of	the	
National	Health	and	Nutrition	Examination	(NHANES)	Survey	for	Symptoms,	Tests,	and	
Diagnosis	of	Chronic	Respiratory	Diseases	and	Assessment	of	Secondhand	Smoke	
Exposure.	Epidemiology	(Sunnyvale).	2011;1(2).	

Padron-Monedero	A,	Koru-Sengul	T,	Tannenbaum	SL,	Miao	F,	Hansra	D,	Lee	DJ,	Byrne	MM.	
Smoking	and	survival	in	male	breast	cancer	patients.	Breast	Cancer	Res	Treat.	
2015;153(3):679-687.	

PRESENTATIONS	AND	ABSTRACTS		

Ambros	TF,	Hansra	DM,	Patel	R,	Koru-Sengul	T,	Zhao	W,	Miao	F,	Tannenbaum	S,	Monedero	
AP,	Lee	DJ,	Byrne	MM,	Hurley	J.	Evaluation	of	tobacco	use	and	HER2	receptor	expression	in	
breast	cancer	in	an	ethnically	diverse	inner-city	population	[abstract].	J	Clin	Oncol	
2013;31:e11611.		

Bustillo	A,	Tannenbaum	SL,	Koru-Sengul	T.	Staphylococcus	aureus	nasal	colonization	in	the	
United	States:	analysis	of	risk	and	protective	factors	from	the	National	Health	and	Nutrition	
Examination	Survey,	2001-2004.	Presented	at	the	APHA	152nd	Annual	Meeting	&	Expo.	
New	Orleans,	LA,	Nov	15-19,	2014.		
Clark	JD,	Koru	Sengul	T,	Fleming	LE,	Lee	DJ.	Analytic	issues	of	serum	cotinine	
measurements	and	the	continuous	NHANES	1999-2004.	Presented	at	the	138th	APHA	
Annual	Meeting.	Denver,	CO,	Nov	6-10,	2010.		
Clark	JD,	Koru	Sengul	T,	Fleming	LE,	Lee	DJ.	Toward	improved	methods	for	analyzing	
cotinine-biomarker	health	association	data.	Presented	at	the	MD/PhD	Research	
Symposium	at	University	of	Miami	Miller	School	of	Medicine.	Miami,	FL,	Mar	18,	2011.		
Hansra	DM,	Koru-Sengul	T,	Zhao	W,	Miao	F,	Tannenbaum	SL,	Monedero	AP,	Lee	DJ,	Byrne	
MM,	Hurley	J.	Effects	of	obesity	and	smoking	on	survival	in	non-small	cell	lung	cancer.	
Presented	at	the	American	Society	for	Clinical	Oncology	Annual	Meeting.	Chicago,	IL,	May	
31-Jun	4,	2013.		

Koru	Sengul	T,	Clark	JD	3d,	Ocasio	MA,	Fleming	LE,	Lee	DJ.	Survey	of	commonly	used	
analytical	methods	for	analyzing	biomarkers	with	limit	of	detection	[abstract].	3rd	
International	Conference	on	Clinical	Trials.	Aug	2012;	9:474.		
Koru	Sengul	T,	Clark	JD,	Fleming	LE,	Lee	DJ.	A	comparison	of	techniques	for	analyzing	left-
censored	biomarker	data	with	application	to	secondhand	smoking	research.	Presented	at	
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the	International	Biometrics	Society’s	Annual	ENAR	Spring	Meeting.	Miami,	FL,	Mar	20-23,	
2011.		

Koru	Sengul	T,	Clark	JD,	Fleming	LE,	Lee	DJ.	A	Comparison	of	techniques	for	analyzing	left-
censored	biomarker	data	with	application	to	secondhand	smoking	research.	Presented	at	
the	Annual	Zubrod	Memorial	Lecture	and	Cancer	Research	Poster	Session.	Sylvester	
Comprehensive	Cancer	Center,	University	of	Miami	Miller	School	of	Medicine,	Miami,	FL.	
May	13,	2011.		

Koru	Sengul	T,	Clark	JD,	Fleming	LE,	Lee	DJ.	Toward	improved	methods	for	analyzing	
cotinine-biomarker	health	association	data.	Presented	at	the	Society	for	Research	on	
Nicotine	and	Tobacco	Annual	Meeting.	Toronto,	Ontario,	Canada,	Feb	16-19,	2011.		

Koru-Sengul	T,	Clark	III	JD,	Ocasio	MA,	Fleming	LE,	Lee	DJ.	Analytical	methods	for	analyzing	
biomarkers	with	limit	of	detection.	13th	Annual	Cancer	Research	Zubrod	Poster	Session,	
Sylvester	Comprehensive	Cancer	Center,	Miller	School	of	Medicine,	University	of	Miami.	
Miami,	Florida.	May	18,	2012.		
Koru-Sengul	T,	Clark	III	JD,	Ocasio	MA,	Fleming	LE,	Lee	DJ.	Reverse	Kaplan-Meier	method	
for	analyzing	biomarkers	with	limit	of	detection.	Presented	at	the	Eastern	North	American	
Region	(ENAR)	of	International	Biometric	Society	Spring	Meeting.	Washington,	DC.	Apr	1-4,	
2012.		

Koru-Sengul	T,	Clark	III	JD,	Ocasio	MA,	Fleming	LE,	Lee	DJ.	Survey	of	commonly	used	
analytical	methods	for	analyzing	biomarkers	with	limit	of	detection.	Presented	at	the	
Society	of	Clinical	Trials	Annual	Meeting.	Miami,	Florida.	May	20-23,	2012.		

Koru-Sengul	T,	Clark	III	JD.	Analytical	methods	for	analyzing	biomarkers	with	limit	of	
detection.	Presented	at	the	APHA	142nd	Annual	Meeting	&	Expo.	New	Orleans,	LA,	Nov	15-
19,	2014.		
Koru-Sengul	T.	Out	of	sight,	not	out	of	mind:	Missing	data.	Presented	at	the	Biostatistics	
Clinic,	Biostatistics	Collaboration	and	Consulting	Core	Division	of	Biostatistics	at	the	
Department	of	Epidemiology	and	Public	Health,	Miller	School	of	Medicine,	University	of	
Miami.	Miami,	FL,	Sept	13,	2011.		

Miao	F,	Padron-Monedero	A,	Tannenbaum	SL,	Lee	DJ,	Byrne	MM,	Koru-Sengul	T.	Smoking	
and	survival	in	male	breast	cancer	patients.	Presented	at	the	APHA	142nd	Annual	Meeting	
&	Expo.	New	Orleans,	LA,	Nov	15-19,	2014.		

Monedero	AP,	Koru-Sengul	T,	Tannenbaum	SL,	Miao	F,	Hansra	DM,	Lee	DJ,	Byrne	MM.	
Association	of	smoking	intensity	with	survival	in	patients	with	breast	cancer.	Presented	at	
the	American	Public	Health	Association	(APHA)	Annual	Meeting.	Boston,	MA,	Nov	2-6,	
2013.		
Monedero	AP,	Koru-Sengul	T,	Tannenbaum	SL,	Miao	F,	Hansra	DM,	Lee	DJ,	Byrne	MM.	
Smoking	and	mortality	in	breast	cancer	patients.	Presented	at	the	Annual	Conference	for	
North	American	Association	of	Central	Cancer	Registries.	Austin,	TX,	Jun	8-14,	2013.		

Monedero	AP,	Koru-Sengul	T,	Tannenbaum	SL,	Miao	F,	Hansra	DM,	Lee	DJ,	Byrne	MM.	The	
impact	of	smoking	status	on	breast	cancer	survival	and	association	with	race/	ethnicity	and	
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SES.	Presented	at	the	Annual	Meeting	for	Society	for	Behavioral	Medicine.	San	Francisco,	
CA,	Mar	20-23,	2013.		

Ocasio	MA,	Caban-Martinez	AJ,	Koru-Sengul	T,	Clark	JD	3d,	Arheart	KL,	LeBlanc	WG,	
Fleming	LE,	Clarke	TC,	Austin	SB,	Lee	DJ.	Tobacco	smoke	exposure	among	lesbians,	gays	
and	bisexuals	.	Presented	at	the	140th	American	Public	Health	Association	Annual	Meeting.	
San	Francisco,	CA,	Oct	27-31,	2012.		
Parris	D,	Koru-Sengul	T,	Dietz	N,	Trapido	E,	Lee	DJ.	Association	of	insurance	status	and	
initial	treatment	selection	for	localized	prostate	cancer	in	Florida.	Presented	at	the	
American	Public	Health	Association	(APHA)	Annual	Meeting.	Boston,	MA,	Nov	2-6,	2013.		
Parris	D,	Koru-Sengul	T,	Dietz	NA,	Trapido	EJ,	Lee	DJ.	Is	smoking	related	to	stage	of	
diagnosis	of	prostate	cancer?	Presented	at	the	Society	for	Research	on	Nicotine	and	
Tobacco	Annual	International	Meeting.	Boston,	MA,	Mar	13-16,	2013.		

Tannenbaum	SL,	Koru-Sengul	T.	Prevalence	of	asthma	among	never	smokers	in	the	US	
population.	Presented	at	the	APHA	142nd	Annual	Meeting	&	Expo.	New	Orleans,	LA,	Nov	
15-19,	2014.		

Tannenbaum	SL,	Koru-Sengul	T.	Secondhand	smoke	exposure	and	prevalence	of	asthma	in	
the	US	population.	Presented	at	the	APHA	142nd	Annual	Meeting	&	Expo.	New	Orleans,	LA,	
Nov	15-19,	2014.		

C/EBP	ALPHA:	NOVEL	THERAPEUTIC	TARGET	FOR	ASTHMA		
Elena	Levantini,	PhD;	Beth	Israel	Deaconess	Medical	Center;	CIA	2011		

Dr.	Levantini	and	colleagues	determined	how	much	of	the	transcription	factor	C/EBP	alpha	
is	normally	present	in	healthy	epithelial,	muscle,	and	immune	cells,	and	compared	it	to	the	
levels	in	the	same	cells	of	patients	with	asthma.	C/EBP	alpha	is	involved	in	controlling	the	
growth	of	these	cells,	and	when	its	function	is	diminished,	asthma	tends	to	develop.	The	
drug	CDDO	can	be	used	to	cure	types	of	leukemia	where	the	C/EBP	alpha	protein	is	
produced	at	low	levels	by	increasing	C/EBP	alpha	activity.	This	led	the	team	to	investigate	
the	efficacy	of	CDDO	for	the	treatment	of	asthma.		
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Blanchet	MR,	Bennett	JL,	Gold	MJ,	Levantini	E,	Tenen	DG,	Girard	M,	Cormier	Y,	McNagny	
KM.	CD34	is	required	for	dendritic	cell	trafficking	and	pathology	in	murine	hypersensitivity	
pneumonitis.	Am	J	Respir	Crit	Care	Med.	2011;184(6):687-698.	
Di	Ruscio	A,	Ebralidze	AK,	Benoukraf	T,	Amabile	G,	Goff	LA,	Terragni	J,	Figueroa	ME,	De	
Figueiredo	Pontes	LL,	Alberich-Jorda	M,	Zhang	P,	Wu	M,	D'Alo	F,	Melnick	A,	Leone	G,	
Ebralidze	KK,	Pradhan	S,	Rinn	JL,	Tenen	DG.	DNMT1-interacting	RNAs	block	gene-specific	
DNA	methylation.	Nature.	2013;503(7476):371-376.	

Peter	Y,	Sen	N,	Levantini	E,	Keller	S,	Ingenito	EP,	Ciner	A,	Sackstein	R,	Shapiro	SD.	
CD45/CD11b	positive	subsets	of	adult	lung	anchorage-independent	cells	harness	epithelial	
stem	cells	in	culture.	J	Tissue	Eng	Regen	Med.	2013;7(7):572-583.	
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Ye	M,	Zhang	H,	Amabile	G,	Yang	H,	Staber	PB,	Zhang	P,	Levantini	E,	Alberich-Jorda	M,	Zhang	
J,	Kawasaki	A,	Tenen	DG.	C/EBPa	controls	acquisition	and	maintenance	of	adult	
haematopoietic	stem	cell	quiescence.	Nat	Cell	Biol.	2013;15(4):385-394.	
Zhang	H,	Alberich-Jorda	M,	Amabile	G,	Yang	H,	Staber	PB,	Di	Ruscio	A,	Welner	RS,	Ebralidze	
A,	Zhang	J,	Levantini	E,	Lefebvre	V,	Valk	PJ,	Delwel	R,	Hoogenkamp	M,	Nerlov	C,	Cammenga	
J,	Saez	B,	Scadden	DT,	Bonifer	C,	Ye	M,	Tenen	DG.	Sox4	is	a	key	oncogenic	target	in	
C/EBPalpha	mutant	acute	myeloid	leukemia.	Cancer	Cell.	2013;24(5):575-588.		

PRESENTATIONS	AND	ABSTRACTS		

Levantini	E.	C/EBP	alpha	in	respiratory	airways.	Presented	at	the	Consiglio	Nazionale	delle	
Ricerche.	Pisa,	Italy,	Mar	27,	2012.		

Levantini	E.	Out	of	the	ashes.	A	research	career	soars	with	Flight	Attendant’s	Funding.	
Giving	matters	Presented	at	the	Beth	Israel	Deaconess	Medical	Center.	2012.		

ESTROGEN,	CIGARETTE	SMOKE,	AND	AIRWAY	DISEASE		

Venkatachalem	Sathish,	PhD;	Mayo	Clinic,	North	Dakota	State;	YCSA	2011		
The	investigators	explored	the	mechanisms	of	altered	estrogen	signaling	in	bronchial	
epithelium	induced	by	cigarette	smoke	exposure.	They	demonstrated	that	cigarette	smoke	
extract	(CSE)	exposure	(24	hr)	significantly	increased	estrogen	receptor	alpha	and	beta	(ER	
alpha,	ER	beta)	expression	in	human	bronchial	epithelial	cells	(BEC)	and	airway	smooth	
muscle	cells	(ASM).	Studies	using	human	BEC	found	that	acute	17	beta-estradiol	(E2)	
exposure	activates	endothelial nitric oxide synthase (eNOS)	phosphorylation,	producing	
nitric	oxide	(NO)	and	inducing	bronchodilation.	CSE	blunts	E2	mediated	eNOS	
phosphorylation	and	NO	production	of	epithelium.	Estrogens	reduce	ASM	calcium	
concentration,	which	aids	bronchodilation.		Cigarette	smoke	exposure	interferes	with	this	
bronchodilatory	role.	ER	expression	and	signaling	is	increased	in	CSE/inflamed	ASM,	with	a	
greater,	beneficial	role	for	ER	beta	in	reducing	contractility	and	remodeling.		
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Inflammation	Signals	in	Human	Airway	Smooth	Muscle.	J	Cell	Physiol.	2017;232(7):1754-
1760.	

Hartman	W,	Helan	M,	Smelter	D,	Sathish	V,	Thompson	M,	Pabelick	CM,	Johnson	B,	Prakash	
YS.	Role	of	Hypoxia-Induced	Brain	Derived	Neurotrophic	Factor	in	Human	Pulmonary	
Artery	Smooth	Muscle.	PLoS	One.	2015;10(7):e0129489.	

Hartman	WR,	Smelter	DF,	Sathish	V,	Karass	M,	Kim	S,	Aravamudan	B,	Thompson	MA,	
Amrani	Y,	Pandya	HC,	Martin	RJ,	Prakash	YS,	Pabelick	CM.	Oxygen	dose	responsiveness	of	
human	fetal	airway	smooth	muscle	cells.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2012;303(8):L711-719.	
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Marudamuthu	AS,	Bhandary	YP,	Shetty	SK,	Fu	J,	Sathish	V,	Prakash	Y,	Shetty	S.	Role	of	the	
urokinase-fibrinolytic	system	in	epithelial-mesenchymal	transition	during	lung	injury.	Am	J	
Pathol.	2015;185(1):55-68.	
Marudamuthu	AS,	Shetty	SK,	Bhandary	YP,	Karandashova	S,	Thompson	M,	Sathish	V,	
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Plasminogen	activator	inhibitor-1	suppresses	profibrotic	responses	in	fibroblasts	from	
fibrotic	lungs.	J	Biol	Chem.	2015;290(15):9428-9441.	

Sathish	V,	Abcejo	AJ,	Thompson	MA,	Sieck	GC,	Prakash	YS,	Pabelick	CM.	Caveolin-1	
regulation	of	store-operated	Ca(2+)	influx	in	human	airway	smooth	muscle.	Eur	Respir	J.	
2012;40(2):470-478.	

Sathish	V,	Freeman	MR,	Long	E,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Cigarette	Smoke	
and	Estrogen	Signaling	in	Human	Airway	Smooth	Muscle.	Cell	Physiol	Biochem.	
2015;36(3):1101-1115.	

Sathish	V,	Martin	YN,	Prakash	YS.	Sex	steroid	signaling:	implications	for	lung	diseases.	
Pharmacol	Ther.	2015;150:94-108.	

Sathish	V,	Vanoosten	SK,	Miller	BS,	Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Vassallo	R,	
Prakash	YS.	Brain-derived	neurotrophic	factor	in	cigarette	smoke-induced	airway	
hyperreactivity.	Am	J	Respir	Cell	Mol	Biol.	2013;48(4):431-438.	

Townsend	EA,	Sathish	V,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Estrogen	effects	on	
human	airway	smooth	muscle	involve	cAMP	and	protein	kinase	A.	Am	J	Physiol	Lung	Cell	
Mol	Physiol.	2012;303(10):L923-928.	

Wylam	ME,	Sathish	V,	VanOosten	SK,	Freeman	M,	Burkholder	D,	Thompson	MA,	Pabelick	
CM,	Prakash	YS.	Mechanisms	of	Cigarette	Smoke	Effects	on	Human	Airway	Smooth	Muscle.	
PLoS	One.	2015;10(6):e0128778.	
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TrkB	mediated	brain-derived	neurotrophic	factor	(BDNF)	effects	on	human	airway	smooth	
muscle	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A4142.		

Aravamudan	B,	Sathish	V,	Thompson	MA,	Pabelick	CM,	Martin	RJ,	Prakash	YS.	Regulation	of	
brain	derived	neurotrophic	factor	secretion	during	inflammation-induced	remodeling	in	
human	airway	smooth	muscle	cells.	[abstract].	Am	J	Respir	Crit	Care	Med	2015;191:A5589.	

Freeman	MR,	Sathish	V,	Gillson	S,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	BDNF	secretion	
from	asthmatic	airway:	effects	on	extracellular	matrix	deposition	and	regulation.	[abstract].	
Am	J	Respir	Crit	Care	Med	2015;191:A4987.	

Freeman	MR,	Sathish	V,	Thompson	MA,	Manlove	LJ,	Prakash	YS,	Pabelick	CM.	HDACs	and	
caveolin-1	in	aging	airway	smooth	muscle	[abstract].	Am	J	Respir	Crit	Care	Med	
2014;189;A6560.		
Goorhouse	KG,	Aravamudan	B,	Unnikrishnan	G,	Freeman	MR,	Thompson	MA,	Hawse	JR,	
Pabelick	CM,	Prakash	YS,	Sathish	V.	Differential	estrogen	receptor	and	its	variants	
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expression	profile	in	asthmatic	human	airway	smooth	muscle	[abstract].	Am	J	Respir	Crit	
Care	Med	2016;193:A1267.	

Jia	L,	Delmotte	PF,	Sathish	V,	Pabelick	C,	Prakash	YS,	Sieck	GC.	Effect	of	inflammatory	
cytokines	on	stim1	aggregation	in	human	airway	smooth	muscle	[Ca2+]i	regulation	
[abstract].	Am	J	Respir	Crit	Care	Med	2013;187:A1995.		

Lee	C,	Townsend	E,	Aravamudan	B,	Sathish	V,	Thompson	MA,	Pabelick	C,	Prakash	YS.	
Mechanisms	underlying	estrogen	effects	on	airway	smooth	muscle	proliferation	[abstract].	
Am	J	Respir	Crit	Care	Med	2012;185:A6686.		
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of	the	urokinase-fibrinolytic	system	in	epithelial	mesenchymal	transition	during	lung	
injury	[abstract].	Am	J	Respir	Crit	Care	Med	2014;189;A5011.		
Sathish	V,	Freeman	MR,	Long	E,	Aravamudan	B,	Thompson	MA,	Sieck	GC,	Kita	H,	Pabelick	
CM,	Prakash	YS.	Estrogen	Receptor	Beta	(ER	Beta)	signaling	inhibits	inflammation-induced	
airway	reactivity	and	remodeling	in	murine	airway	[abstract].	Am	J	Respir	Crit	Care	Med	
2015;191:A3661.	

Sathish	V,	Freeman	MR,	Manlove	LJ,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Estrogen	
receptor	beta	(ERb)	blunts	inflammation-induced	human	airway	smooth	muscle	
proliferation	and	remodeling	[abstract].	Am	J	Respir	Crit	Care	Med	2014;189;A5318.		

Sathish	V,	Miller	BS,	VanOosten	SK,	Thompson	MA,	Pabelick	CM,	Prakash	YS.	Cigarette	
smoke	exposure	alters	estrogen	signaling	in	human	airway	smooth	muscle	[abstract].	Am	J	
Respir	Crit	Care	Med	2012;185:A6689.		

Sathish	V,	Thompson	MA,	Sieck	GC,	Prakash	YS,	Pabelick	CM.	Caveolin-1,	cavins	and	CD38-
Mediated	Ca2+	regulation	in	airway	inflammation	[abstract].	Am	J	Respir	Crit	Care	Med	
2012;185:A2142.		
Sathish	V,	Townsend	MA,	Aravamudan	B,	Pabelick	CM,	Prakash	YS.	Airway	smooth	muscle-
derived	BDNF	potentiates	inflammation	effects	on	airway	remodeling	[abstract].	Am	J	
Respir	Crit	Care	Med	2014;189;A5317.		
Sathish	V,	Townsend	MA,	Thompson	MA,	Freeman	MR,	Jerde	CR,	Pabelick	CM,	Prakash	YS.	
Cigarette	smoke	exposure	interferes	with	estrogen-induced	nitric-oxide	production	in	
human	bronchial	epithelial	cells	[abstract].	Am	J	Respir	Crit	Care	Med	2013;187:A1197.		
Shetty	S,	Marudamuthu	AS,	Bhandary	Y,	Shetty	SK,	Karandashova	S,	Thompson	MA,	Sathish	
V,	Florova	G,	Hogan	T,	Pabelick	CM,	Prakash	YS,	Idell	S.	Plasminogen	Activator	Inhibitor-1	
(Pai-1)	suppresses	pro-fibrotic	responses	in	fibroblasts	from	fibrotic	lungs	[abstract].	Am	J	
Respir	Crit	Care	Med	2015;191:A2354.	

Thompson	MA,	Freeman	MR,	Sathish	V,	Manlove	LJ,	Prakash	YS,	Pabelick	CM.	Increased	IL-
6	and	altered	caveolar	structure	and	function	in	aging	human	airways	[abstract].	Am	J	
Respir	Crit	Care	Med	2014;189;A6561.		
VanOosten	SK,	Sathish	V,	Thompson	MA,	Pabelick	CM,	Prakash	YS,	Wylam	ME.	Direct	effect	
of	cigarette	smoke	on	TRPC3	calcium	responses	and	human	airway	smooth	muscle	cell	
proliferation	[abstract].	Am	J	Respir	Crit	Care	Med	2012;185:A6688.		
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Vohra	PK,	Sathish	V,	Thompson	MA,	Pabelick	C,	Sing	BB,	Prakash	YS.	TRPC3	regulates	BDNF	
secretion	in	human	airway	smooth	muscle	cells	[abstract].	Am	J	Respir	Crit	Care	Med	
2013;187:A1990.		
Wang	S,	Goorhouse	KG,	Freeman	MR,	Thompson	MA,	Pabelick	CM,	Prakash	YS,	Sathish	V.	
Estrogen	interferes	with	cigarette	smoke	exposure-induced	proliferation	in	human	airway	
smooth	muscle	cells.	FASEB	J	2016;30:1263.2.	
BOOK	CHAPTERS,	ETC.		

Prakash	YS,	Sathish	V,	Townsend	EA.	Sex	steroid	signaling	in	the	airway.	In:	Wang	YX,	ed.	
Calcium	Signaling	in	Airway	Smooth	Muscle	Cells.	New	York	NY:	Springer	International	
Publishing.	2014.		

Sathish	V,	Prakash	YS.	Sex	Differences	in	Pulmonary	Anatomy	and	Physiology:	Implications	
for	Health	and	Disease.	In:	Neigh	GN,	Mitzefelt	MM,	eds.	Sex	Differences	in	Physiology.	
Cambridge,	MA:	Academic	Press,	2016.	

IMMUNE	FUNCTION	OF	ALVEOLAR	EPITHELIAL	CELLS		
Min	Wu,	MBBS,	PhD;	University	of	North	Dakota;	CIA	2011		

Dr.	Wu	and	colleagues	investigated	the	molecular	mechanisms	that	make	passive	and	
active	smokers	more	susceptible	to	Pseudomonas	aeruginosa	(PA)	infection,	an	outcome	
that	is	strongly	associated	with	bronchitis,	sinusitis,	asthma,	and	COPD.	Conventional	
antibiotics	and	vaccines	are	ineffective	against	PA.	The	main	clinical	hurdle	is	a	lack	of	
detailed	understanding	of	the	host	defense	mechanism.	Although	alveolar	macrophages	
(AM)	are	the	first	line	of	host	defense	in	the	lower	respiratory	tract,	their	immunity	against	
PA	is	often	insufficient.	Alveolar	epithelial	type	II	cells	(AECII)	form	the	barriers	of	alveolar	
spaces	and	produce	surfactants	to	maintain	lung	integrity.	In	addition,	AECII	may	perform	
immunologic	functions	via	secretion	of	cytokines	that	may	enhance	AM’s	activity.	The	
investigators	have	shown	that	both	AECII	and	AM	participate	in	innate	immunity	against	
PA.	AECII	were	shown	to	have	a	crucial	role	in	enhancing	the	immunity	of	AM	when	
exposed	to	a	conditioned-medium	from	PA-infected	AECII.	It	was	found	that	AECII-derived	
monocyte	chemoattractant	protein	(MCP-1/CCL2)	was	a	main	factor	in	the	activation	of	
AM.	Secretion	of	MCP-1	may	be	regulated	by	ceramide-containing	lipid	rafts,	which	are	
membrane	microdomains	involved	in	regulating	various	cellular	functions.	These	two	
immune	factors	form	a	unified	and	potent	anti-infection	force.	Mouse	and	human	AMs	
activated	by	AECII-secreted	cytokines	are	more	effective	in	bacterial	clearance	than	un-
activated	controls,	whereas	cigarette	smoke	exposure	will	dampen	the	human	AM’s	
bacterial	clearance.	It	is	necessary	to	understand	these	difficult	research	areas	in	order	to	
develop	novel	therapeutics	for	infections	in	smoking-related	diseases,	including	COPD	and	
chronic	bronchitis. 
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COMPLEMENT	MEDIATED	EXACERBATION	OF	ASTHMA	BY	SHS		
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Dr.	Gilkeson	and	colleagues	investigated	whether	SHS	exposure	worsens	the	activation	of	
the	complement	system	in	the	lungs—a	part	of	the	human	immune	system.	The	
complement	system	has	been	shown	to	be	over-activated	in	asthma	patients.	The	team	
tested	targeted	inhibitors	of	the	complement	system	in	models	of	asthma	under	conditions	
of	SHS	exposure.	The	inhibitors	were	designed	to	inhibit	the	complement	system	and	
provide	protection	from	the	development	and	worsening	of	asthma	in	patients	exposed	to	
SHS.		
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MECHANISMS	OF	SYNERGY	BETWEEN	CIGARETTE	SMOKE	AND	RSV		
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Dr.	Dela	Cruz	and	colleagues	showed	that	cigarette	smoke	(CS)	exposure	augments	
respiratory	syncytial	virus	(RSV)-induced	inflammatory	and	airway	remodeling	changes	in	
mice.	RSV	infection	in	CS-exposed	mice	resulted	in	an	inflammatory	response	and	
development	of	alveolar	emphysema	that	was	more	severe	than	that	seen	in	non-CS-
exposed	mice,	or	mice	only	infected	with	RSV.	The	team	characterized	the	role	of	the	
mitochondrial	antiviral	signaling	(MAVS)	pathway,	the	regulation	of	antiviral	molecules,	
the	roles	of	type	I	and	II	interferons	in	the	MAVS	pathway,	and	the	roles	of	negative	
regulators	of	the	MAVS	signaling	pathway.	They	also	characterized	the	roles	of	resistin-like	
molecule-a	(RELM-a)	and	its	binding	partner,	Bruton’s	tyrosine	kinase	(Btk),	through	
expression	analysis	and	experimental	systems	that	delete	the	expression	of	either	RELM-a	
or	Btk.		
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Dela	Cruz	CS,	Ahasic	AM,	Pisani	MA,	Trentalange	M,	West	AP,	Shadel	GS,	Elias	JA,	Lee	PJ.	
MKK3	regulates	mitochondrial	biogenesis	and	mitophagy	in	sepsis-induced	lung	injury.	Am	
J	Physiol	Lung	Cell	Mol	Physiol.	2014;306(7):L604-619.	

Matsuura	H,	Hartl	D,	Kang	MJ,	Dela	Cruz	CS,	Koller	B,	Chupp	GL,	Homer	RJ,	Zhou	Y,	Cho	WK,	
Elias	JA,	Lee	CG.	Role	of	breast	regression	protein-39	in	the	pathogenesis	of	cigarette	
smoke-induced	inflammation	and	emphysema.	Am	J	Respir	Cell	Mol	Biol.	2011;44(6):777-
786.	
Moon	HG,	Qin	Z,	Quan	T,	Xie	L,	Dela	Cruz	CS,	Jin	Y.	Matrix	protein	CCN1	induced	by	bacterial	
DNA	and	CpG	ODN	limits	lung	inflammation	and	contributes	to	innate	immune	
homeostasis.	Mucosal	Immunol.	2015;8(2):243-253.	
Wang	J,	Liu	W,	Marion	C,	Singh	R,	Andrews	N,	Lee	CG,	Elias	JA,	Dela	Cruz	CS.	Regulation	of	
Retinoic	Acid	Receptor	Beta	by	Interleukin-15	in	the	Lung	during	Cigarette	Smoking	and	
Influenza	Virus	Infection.	Am	J	Respir	Cell	Mol	Biol.	2015;53(6):822-833.	
Yoon	CM,	Nam	M,	Oh	YM,	Dela	Cruz	CS,	Kang	MJ.	Mitochondrial	Regulation	of	
Inflammasome	Activation	in	Chronic	Obstructive	Pulmonary	Disease.	J	Innate	Immun.	
2016;8(2):121-128.	

SMOKING	AND	THE	PATHOGENESIS	OF	ASTHMA		

Joseph	DiDonato,	PhD;	Cleveland	Clinic	Foundation;	CIA	2009		
Dr.	DiDonato	and	his	team	showed	that	there	is	a	dramatic	increase	in	protein	
carbamylation	in	the	asthmatic	airways	of	humans	and	in	a	mouse	model	of	asthma	
following	allergen	challenge.	In	addition	to	the	leukocyte	peroxidase,	myeloperoxidase	
(MPO),	the	studies	demonstrated	that	eosinophil	peroxidase	(EPO)	is	more	efficient	than	
MPO	at	promoting	protein	carbamylation	at	normal	plasma	levels	of	thiocyanate.	
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Furthermore,	the	studies	showed	that	protein	carbamylation	in	lung	tissues	co-localizes	
with	EPO	in	lung	biopsies	from	human	asthmatic	subjects.	EPO-catalyzed	protein	
carbamylation	was	shown	to	induce	multiple	asthma-associated	phenotypes,	including	
induction	of	airway	epithelial	cell	apoptosis,	mucin	5AC	expression,	and	mucin	
accumulation.	Protein	carbamylation	may	serve	as	a	mechanism	linking	tobacco	smoke	
exposure	and	asthma	pathogenesis	in	humans.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Wedes	SH,	Wu	W,	Comhair	SA,	McDowell	KM,	DiDonato	JA,	Erzurum	SC,	Hazen	SL.	Urinary	
bromotyrosine	measures	asthma	control	and	predicts	asthma	exacerbations	in	children.	J	
Pediatr.	2011;159(2):248-255.e1.		
SECONDHAND	SMOKE-INDUCED	ASTHMA	EXACERBATIONS		

Rosanna	Malbran	Forteza,	MD;	University	of	Miami	Miller	School	of	Medicine;	CIA	
2009		
Dr.	Forteza	and	her	team	showed	that	exposure	to	reactive	oxygen	species	(ROS)	results	in	
increases	of	airway	hyperreactivity	(AHR)	that	is	induced	at	least	in	part	by	bradykinin	
(BK);	the	bronchoalveolar	lavage	of	asthmatic	individuals	and	smokers	contains	increased	
amounts	of	BK.	These	findings	are	consistent	with	the	fact	that	BK	induces	AHR	in	
asthmatics	but	not	in	normal	subjects.	The	enzyme	responsible	for	BK	generation	in	the	
airways	is	tissue	kallikrein	(TK)	that	is	normally	bound	and	inhibited	by	hyaluronan	(HA),	
present	at	the	apical	surface	of	airway	epithelium.	HA	depolymerization	by	ROS	or	
hyaluronidases	(Hyal)	results	in	TK	activation	and	BK	generation.	The	investigators	found	
that	ROS	exposure	induces	HA	cleavage	and	TK	activation	that	continues	for	at	least	24	
hours.	In	contrast,	when	HA	is	exposed	to	ROS	in	a	cell	free	system,	the	HA	cleavage	is	short	
lived	(60	min)	suggesting	that	additional	mechanisms	exist	in	airway	epithelium	that	
sustain	HA	depolymerization	and	TK	activation.	The	investigators	found	that	Hyal-2	that	is	
GPI-anchored	to	the	apical	membrane	of	airway	epithelial	cells	is	induced	by	ROS.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Bhagat	R,	Forteza	RM,	Calcote	CB,	Williams	WT,	Bigler	SA,	Dwyer	TM.	Pulmonary	emboli	
from	therapeutic	sodium	hyaluronate.	Respir	Care.	2012;57(10):1670-1673.	

Casalino-Matsuda	SM,	Monzon	ME,	Day	AJ,	Forteza	RM.	Hyaluronan	fragments/CD44	
mediate	oxidative	stress-induced	MUC5B	up-regulation	in	airway	epithelium.	Am	J	Respir	
Cell	Mol	Biol.	2009;40(3):277-285.	

Forteza	RM,	Casalino-Matsuda	SM,	Falcon	NS,	Valencia	Gattas	M,	Monzon	ME.	Hyaluronan	
and	layilin	mediate	loss	of	airway	epithelial	barrier	function	induced	by	cigarette	smoke	by	
decreasing	E-cadherin.	J	Biol	Chem.	2012;287(50):42288-42298.	
Monzon	ME,	Forteza	RM,	Casalino-Matsuda	SM.	MCP-1/CCR2B-dependent	loop	upregulates	
MUC5AC	and	MUC5B	in	human	airway	epithelium.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2011;300(2):L204-215.	
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Monzon	ME,	Fregien	N,	Schmid	N,	Falcon	NS,	Campos	M,	Casalino-Matsuda	SM,	Forteza	RM.	
Reactive	oxygen	species	and	hyaluronidase	2	regulate	airway	epithelial	hyaluronan	
fragmentation.	J	Biol	Chem.	2010;285(34):26126-26134.	
Sexton	DJ,	Chen	T,	Martik	D,	Kuzmic	P,	Kuang	G,	Chen	J,	Nixon	AE,	Zuraw	BL,	Forteza	RM,	
Abraham	WM,	Wood	CR.	Specific	inhibition	of	tissue	kallikrein	1	with	a	human	monoclonal	
antibody	reveals	a	potential	role	in	airway	diseases.	Biochem	J.	2009;422(2):383-392.	
PRESENTATIONS	AND	ABSTRACTS		

Casalino-Matsuda	SM,	ME	Monzon,	RM	Forteza.	Hyaluronan	fragments	downregulate	
glycogen	synthase	kinase-3	beta	and	E-cadherin	in	human	airway	epithelial	cells	[abstract].	
Am	J	Respir	Crit	Care	Med	2009;179:A4977.		

Monzon	ME,	Forteza	RM,	Casalino-Matsuda	SM.	MCP1-Induced	CCR2	signaling	in	airway	
epithelium	is	dependent	on	caveolae	[abstract].	Am	J	Respir	Crit	Care	Med	2009;179:A1958.	

Forteza	RM.		Hyaluronan	orchestrates	fast	responses	to	environmental	insults	and	the	
resolution	of	inflammatory	events	in	human	airways.		Presented	at	the	9th	International	
Conference	of	Hyaluronan	Sciences.	Oklahoma	City,	OK,	Jun	2-7,	2013.		

MOLECULAR	CONTROL	OF	CILIATED	CELL	MAINTENANCE		

Nevis	Fregien,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2009		
Dr.	Freigen	investigated	the	impact	of	cigarette	smoke	on	human	airway	ciliated	cells,	
which	play	an	important	role	in	the	protection	of	the	airway	from	inhaled	noxious	and	
infectious	agents.	He	and	his	colleagues	found	that	cigarette	smoke	inhibits	the	
differentiation	of	ciliated	epithelial	cells	and	causes	an	acute	reduction	in	the	number	of	
ciliated	cells	in	differentiated	cultures	of	human	airway	epithelial	cells.	They	showed	that	
the	loss	of	ciliated	cells	is	due	to	the	lack	of	tight	junction	formation	and	the	
downregulation	of	FoxJ1	gene	expression.	This	reduction	can	be	completely	hampered	by	
inhibiting	epidermal	growth	factor	receptor	(EGFR)	signaling	using	gefitinib.	The	
researchers	also	showed	that	treatment	with	gefitinib	leads	to	the	recovery	of	ciliated	cells	
after	cessation	of	smoking,	suggesting	that	inhibiting	EGFR	signaling	may	provide	a	
therapeutic	approach	for	reversing	smoke-induced	damage	to	the	airway	epithelium.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Fragoso	MA,	Torbati	A,	Fregien	N,	Conner	GE.	Molecular	heterogeneity	and	alternative	
splicing	of	human	lactoperoxidase.	Arch	Biochem	Biophys.	2009;482(1-2):52-57.	
Gattas	MV,	Forteza	R,	Fragoso	MA,	Fregien	N,	Salas	P,	Salathe	M,	Conner	GE.	Oxidative	
epithelial	host	defense	is	regulated	by	infectious	and	inflammatory	stimuli.	Free	Radic	Biol	
Med.	2009;47(10):1450-1458.	
Horvath	G,	Mendes	ES,	Schmid	N,	Schmid	A,	Conner	GE,	Fregien	NL,	Salathe	M,	Wanner	A.	
Rapid	nongenomic	actions	of	inhaled	corticosteroids	on	long-acting	beta(2)-agonist	
transport	in	the	airway.	Pulm	Pharmacol	Ther.	2011;24(6):654-659.	
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Monzon	ME,	Fregien	N,	Schmid	N,	Falcon	NS,	Campos	M,	Casalino-Matsuda	SM,	Forteza	RM.	
Reactive	oxygen	species	and	hyaluronidase	2	regulate	airway	epithelial	hyaluronan	
fragmentation.	J	Biol	Chem.	2010;285(34):26126-26134.	
Ransford	GA,	Fregien	N,	Qiu	F,	Dahl	G,	Conner	GE,	Salathe	M.	Pannexin	1	contributes	to	ATP	
release	in	airway	epithelia.	Am	J	Respir	Cell	Mol	Biol.	2009;41(5):525-534.	

Schmid	A,	Sutto	Z,	Schmid	N,	Novak	L,	Ivonnet	P,	Horvath	G,	Conner	G,	Fregien	N,	Salathe	M.	
Decreased	soluble	adenylyl	cyclase	activity	in	cystic	fibrosis	is	related	to	defective	apical	
bicarbonate	exchange	and	affects	ciliary	beat	frequency	regulation.	J	Biol	Chem.	
2010;285(39):29998-30007.	
Valencia-Gattas	M,	Conner	GE,	Fregien	NL.	Gefitinib,	an	EGFR	Tyrosine	Kinase	inhibitor,	
Prevents	Smoke-Mediated	Ciliated	Airway	Epithelial	Cell	Loss	and	Promotes	Their	
Recovery.	PLoS	One.	2016;11(8):e0160216.	

PRESENTATIONS	AND	ABSTRACTS		

Monzon	ME,	Cancado	JE,	Mendes	E,	Campos	M,	Fregien	N,	Valencia	M,	Casalino-Matsuda	
SM.	Expression	of	S100A4	in	COPD.	Presented	at	the	European	Respiratory	Society’s	
Annual	Congress.	Barcelona,	Spain,	Sept	18-22,	2010.		

EFFECTS	OF	CIGARETTE	SMOKE	ON	AIRWAY	EPITHELIAL	BARRIER	FUNCTION		
Venkataramana	Sidhaye,	MD;	Johns	Hopkins	Medical	Institutions;	YCSA	2008		

Dr.	Sidhaye’s	data	suggest	that	changes	in	aquaporin-5	expression	regulate	paracellular	
permeability	in	response	to	physiologic	stresses	such	as	shear	stress.	Aquaporin-5	is	
known	to	be	the	primary	determinant	of	transmembrane	water	permeability.	Alterations	in	
epithelial	permeability	have	been	linked	to	the	pathogenesis	of	reactive	airway	disease	
with	increased	subepithelial	exposure	to	luminal	allergens.	The	addition	of	cigarette	smoke	
to	the	inspired	airstream	increases	epithelial	permeability	and	a	disruption	of	the	
protective	mechanisms	created	by	shear	stress.	These	studies	indicate	that	cigarette	smoke	
extract	leads	to	disruption	of	the	shear-induced	epithelial	paracellular	permeability.	
Human	small	nucleotide	polymorphisms	in	AQP5	have	been	correlated	with	susceptibility	
to	reactive	airways	and	COPD.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Chau	E,	Galloway	JF,	Nelson	A,	Breysse	PN,	Wirtz	D,	Searson	PC,	Sidhaye	VK.	Effect	of	
modifying	quantum	dot	surface	charge	on	airway	epithelial	cell	uptake	in	vitro.	
Nanotoxicology.	2013;7(6):1143-1151.	

Hansel	NN,	Sidhaye	V,	Rafaels	NM,	Gao	L,	Gao	P,	Williams	R,	Connett	JE,	Beaty	TH,	Mathias	
RA,	Wise	RA,	King	LS,	Barnes	KC.	Aquaporin	5	polymorphisms	and	rate	of	lung	function	
decline	in	chronic	obstructive	pulmonary	disease.	PLoS	One.	2010;5(12):e14226.	

Nishida	K,	Brune	KA,	Putcha	N,	Mandke	P,	O'Neal	WK,	Shade	D,	Srivastava	V,	Wang	M,	Lam	
H,	An	SS,	Drummond	MB,	Hansel	NN,	Robinson	DN,	Sidhaye	VK.	Cigarette	smoke	disrupts	
monolayer	integrity	by	altering	epithelial	cell-cell	adhesion	and	cortical	tension.	Am	J	
Physiol	Lung	Cell	Mol	Physiol.	2017;313(3):L581-L591.	
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Shikani	AH,	Sidhaye	VK,	Basaraba	RJ,	Shikani	HJ,	Alqudah	MA,	Kirk	N,	Cope	E,	Leid	JG.	
Mucosal	expression	of	aquaporin	5	and	epithelial	barrier	proteins	in	chronic	rhinosinusitis	
with	and	without	nasal	polyps.	Am	J	Otolaryngol.	2014;35(3):377-383.	
Sidhaye	VK,	Chau	E,	Breysse	PN,	King	LS.	Septin-2	mediates	airway	epithelial	barrier	
function	in	physiologic	and	pathologic	conditions.	Am	J	Respir	Cell	Mol	Biol.	
2011;45(1):120-126.	
Sidhaye	VK,	Chau	E,	Srivastava	V,	Sirimalle	S,	Balabhadrapatruni	C,	Aggarwal	NR,	D'Alessio	
FR,	Robinson	DN,	King	LS.	A	novel	role	for	aquaporin-5	in	enhancing	microtubule	
organization	and	stability.	PLoS	One.	2012;7(6):e38717.	
Sidhaye	VK,	Schweitzer	KS,	Caterina	MJ,	Shimoda	L,	King	LS.	Shear	stress	regulates	
aquaporin-5	and	airway	epithelial	barrier	function.	Proc	Natl	Acad	Sci	U	S	A.	
2008;105(9):3345-3350.	

Singh	SP,	Chand	HS,	Langley	RJ,	Mishra	N,	Barrett	T,	Rudolph	K,	Tellez	C,	Filipczak	PT,	
Belinsky	S,	Saeed	AI,	Sheybani	A,	Exil	V,	Agarwal	H,	Sidhaye	VK,	Sussan	T,	Biswal	S,	Sopori	
M.	Gestational	Exposure	to	Sidestream	(Secondhand)	Cigarette	Smoke	Promotes	
Transgenerational	Epigenetic	Transmission	of	Exacerbated	Allergic	Asthma	and	
Bronchopulmonary	Dysplasia.	J	Immunol.	2017;198(10):3815-3822.	
TOBACCO	ALDEHYDES	AND	ALLERGIC	AIRWAY	INFLAMMATION		

Albert	van	der	Vliet,	PhD;	University	of	Vermont;	CIA	2008		
These	studies	indicated	that	acrolein	inhalation	enhances	airways	eosinophilia	and	Th2	
cytokine	production	in	allergic	mice.	The	data	suggest	that	acrolein	inhalation	alters	
alveolar	macrophage	activation	by	infectious	stimuli	in	favor	of	alternative	macrophage	
activation	that	is	associated	with	Th2-mediated	immune	responses.	Dr.	van	der	Vliet	and	
colleagues	demonstrated	that	acrolein	may	be	among	the	major	components	of	cigarette	
smoke	that	are	responsible	for	redox	changes.	Likewise,	acrolein	can	directly	modify	
critical	proteins	involved	in	inflammatory	signaling,	including	nuclear	factor	kappa	B	(NF	
kappa	B)	and	c-Jun-N-terminal	kinase	(JNK).	The	team	found	that	concentrations	of	
acrolein	that	inhibit	Th1	cytokine	production	or	nitric	oxide	response	also	inhibit	
activation	of	these	signaling	pathways,	and	are	associated	with	direct	acrolein	modification	
of	NF	kappa	B	and	JNK,	most	likely	by	direct	alkylation	of	their	cysteine	residues.	
Thioredoxin	reductase	(TrxR)	was	found	to	be	one	of	the	main	cellular	targets	for	acrolein.	
The	impact	of	acrolein	on	TrxR	enzymatic	activity	was	characterized	and	a	unique	
selenocysteine	residue	in	the	active	site	was	shown	to	be	the	main	target	for	acrolein.		
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Hristova	M,	Spiess	PC,	Kasahara	DI,	Randall	MJ,	Deng	B,	van	der	Vliet	A.	The	tobacco	smoke	
component,	acrolein,	suppresses	innate	macrophage	responses	by	direct	alkylation	of	c-Jun	
N-terminal	kinase.	Am	J	Respir	Cell	Mol	Biol.	2012;46(1):23-33.	

Kasahara	DI,	Poynter	ME,	Othman	Z,	Hemenway	D,	van	der	Vliet	A.	Acrolein	inhalation	
suppresses	lipopolysaccharide-induced	inflammatory	cytokine	production	but	does	not	
affect	acute	airways	neutrophilia.	J	Immunol.	2008;181(1):736-745.	
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Randall	MJ,	Spiess	PC,	Hristova	M,	Hondal	RJ,	van	der	Vliet	A.	Acrolein-induced	activation	of	
mitogen-activated	protein	kinase	signaling	is	mediated	by	alkylation	of	thioredoxin	
reductase	and	thioredoxin	1.	Redox	Biol.	2013;1:265-275.	
Spiess	PC,	Deng	B,	Hondal	RJ,	Matthews	DE,	van	der	Vliet	A.	Proteomic	profiling	of	acrolein	
adducts	in	human	lung	epithelial	cells.	J	Proteomics.	2011;74(11):2380-2394.	

CIGARETTE	SMOKE	EXPOSURE	AND	INFLUENZA	VIRUS	INFECTION	IN	HUMAN	LUNG		
Wenxin	Wu,	PhD;	University	of	Oklahoma	Health	Sciences	Center;	CIA	2008		

This	study	focused	on	how	cigarette	smoke	extract	(CSE)	alters	the	influenza-induced	
proinflammatory	response	and	suppresses	host	antiviral	activity	in	human	lung	using	a	
lung	organ	culture	model.	Dr.	Wu	and	colleagues	determined	that	treatment	with	2-20%	
CSE	did	not	induce	cytotoxicity	as	assessed	by	lactate	dehydrogenase	(LDH)	release.	
However,	CSE	treatment	inhibited	influenza-induced	IP-10	mRNA	and	protein.	Induction	of	
mRNA		for	the	major	anti-viral	cytokine	IFN-beta	was	also	decreased	by	CSE,	which	also	
blunted	viral-mediated	retinoic	acid-inducible	gene	I	(RIG-I)	mRNA	and	protein.	Inhibition	
of	viral-mediated	RIG-I	induction	by	CSE	was	prevented	by	the	antioxidants	N-acetyl-
cysteine	and	glutathione.	These	findings	show	that	CSE	suppresses	anti-viral	and	innate	
immune	responses	in	the	influenza-infected	human	lung	though	oxidative	inhibition	of	
viral-mediated	induction	of	RIG-I,	which	may	play	a	role	in	the	enhanced	susceptibility	of	
smokers	to	serious	lung	influenza	infection.		
FAMRI	SUPPORTED	RESEARCH		
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Dozmorov	M,	Wu	W,	Chakrabarty	K,	Booth	JL,	Hurst	RE,	Coggeshall	KM,	Metcalf	JP.	Gene	
expression	profiling	of	human	alveolar	macrophages	infected	by	B.	anthracis	spores	
demonstrates	TNF-alpha	and	NF-kappa	b	are	key	components	of	the	innate	immune	
response	to	the	pathogen.	BMC	Infect	Dis.	2009;9:152.	

Wu	S,	Metcalf	JP,	Wu	W.	Innate	immune	response	to	influenza	virus.	Curr	Opin	Infect	Dis.	
2011;24(3):235-240.	
Wu	S,	Patel	KB,	Booth	LJ,	Metcalf	JP,	Lin	HK,	Wu	W.	Protective	essential	oil	attenuates	
influenza	virus	infection:	an	in	vitro	study	in	MDCK	cells.	BMC	Complement	Altern	Med.	
2010;10:69.	
Wu	W,	Booth	JL,	Duggan	ES,	Patel	KB,	Coggeshall	KM,	Metcalf	JP.	Human	lung	innate	
immune	cytokine	response	to	adenovirus	type	7.	J	Gen	Virol.	2010;91(Pt	5):1155-1163.	
Wu	W,	Booth	JL,	Duggan	ES,	Wu	S,	Patel	KB,	Coggeshall	KM,	Metcalf	JP.	Innate	immune	
response	to	H3N2	and	H1N1	influenza	virus	infection	in	a	human	lung	organ	culture	model.	
Virology.	2010;396(2):178-188.	
Wu	W,	Mehta	H,	Chakrabarty	K,	Booth	JL,	Duggan	ES,	Patel	KB,	Ballard	JD,	Coggeshall	KM,	
Metcalf	JP.	Resistance	of	human	alveolar	macrophages	to	Bacillus	anthracis	lethal	toxin.	J	
Immunol.	2009;183(9):5799-5806.	
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Wu	W,	Patel	KB,	Booth	JL,	Zhang	W,	Metcalf	JP.	Cigarette	smoke	extract	suppresses	the	RIG-
I-initiated	innate	immune	response	to	influenza	virus	in	the	human	lung.	Am	J	Physiol	Lung	
Cell	Mol	Physiol.	2011;300(6):L821-830.	
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vitro	study	in	MDCK	cells.	Presented	at	the	International	Conference	of	the	American	
Thoracic	Society.	New	Orleans,	LA,	May	14-19,	2010.		

Wu	S,	Patel	KB,	Metcalf	JP,	Wu	W.	Essential	oil	attenuates	influenza	virus	infection	via	
inhibition	of	membrane	fusion	in	vitro.	Presented	at	the	CSCR	2010	Annual	Meeting.	
Chicago,	IL,	Apr	22-23,	2010.		

Wu	S,	Patel	KB,	Metcalf	JP,	Wu	W.	Essential	oil	attenuates	influenza	virus	infection	via	
inhibition	of	membrane	fusion	in	vitro	[abstract].	J	Invest	Med	2010;58(4):677.		
Wu	W,	Patel	KB,	Booth	J,	Wu	S,	Langer	M,	Metcalf	JP.	Cigarette	smoke	extract	suppresses	
RIG-I	initiated	innate	immune	responses	to	influenza	virus	in	human	lung.	Presented	at	the	
International	Conference	of	the	American	Thoracic	Society.	New	Orleans,	LA,	May	14-19,	
2010.		

IMPACT	OF	TOBACCO	SMOKE	EXPOSURE	ON	ACUTE	LUNG	INJURY		
Carolyn	Calfee,	MD;	University	of	California,	San	Francisco;	YCSA	2007		

Dr.	Calfee	and	colleagues	studied	the	association	between	cigarette	smoke	exposure	and	
acute	lung	injury	(ALI)	in	two	large	cohorts:	1)	severely	injured	trauma	patients	at	a	county	
hospital;	and	2)	medical	and	surgical	intensive	care	unit	(ICU)	patients	at	a	large	tertiary	
care	center.	The	investigators	found	that	both	active	and	passive	cigarette	smoke	
exposures	are	highly	prevalent	in	critically	ill	ICU	patients,	with	rates	notably	higher	than	
in	the	general	population.	They	also	found	that	active	smoking	and	SHS	exposures	above	
the	median	level	in	the	cohort	are	associated	with	a	nearly	3-fold	increase	in	the	odds	of	
developing	ALI	in	patients	at	high	risk	for	ALI	following	severe	blunt	trauma.	The	team	
analyzed	the	data	from	patients	in	the	medical-surgical	ICU	cohort	and	measured	
biomarkers	of	lung	epithelial	and	endothelial	injury	to	gain	insight	into	the	mechanisms	by	
which	cigarette	smoke	exposure	enhances	susceptibility	to	ALI.	The	team	worked	on	
developing	a	cohort	of	ICU-bound	critically	ill	patients	enrolled	in	the	emergency	
department,	in	order	to	study	early	ALI	(when	intervention	may	be	most	promising)	and	to	
lay	the	groundwork	for	future	studies	of	the	impact	of	cigarette	smoke	exposure	on	critical	
illness	outcomes	such	as	septic	shock	and	acute	kidney	injury.		
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Agrawal	A,	Matthay	MA,	Kangelaris	KN,	Stein	J,	Chu	JC,	Imp	BM,	Cortez	A,	Abbott	J,	Liu	KD,	
Calfee	CS.	Plasma	angiopoietin-2	predicts	the	onset	of	acute	lung	injury	in	critically	ill	
patients.	Am	J	Respir	Crit	Care	Med.	2013;187(7):736-742.	
Briot	R,	Frank	JA,	Uchida	T,	Lee	JW,	Calfee	CS,	Matthay	MA.	Elevated	levels	of	the	receptor	
for	advanced	glycation	end	products,	a	marker	of	alveolar	epithelial	type	I	cell	injury,	
predict	impaired	alveolar	fluid	clearance	in	isolated	perfused	human	lungs.	Chest.	
2009;135(2):269-275.	

Brown	LM,	Calfee	CS,	Matthay	MA,	Brower	RG,	Thompson	BT,	Checkley	W,	National	
Institutes	of	Health	Acute	Respiratory	Distress	Syndrome	Network	I.	A	simple	classification	
model	for	hospital	mortality	in	patients	with	acute	lung	injury	managed	with	lung	
protective	ventilation.	Crit	Care	Med.	2011;39(12):2645-2651.	
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angiopoietin-2	in	clinical	acute	lung	injury:	prognostic	and	pathogenetic	significance.	Crit	
Care	Med.	2012;40(6):1731-1737.	
Calfee	CS,	Matthay	MA,	Eisner	MD,	Benowitz	N,	Call	M,	Pittet	JF,	Cohen	MJ.	Active	and	
passive	cigarette	smoking	and	acute	lung	injury	after	severe	blunt	trauma.	Am	J	Respir	Crit	
Care	Med.	2011;183(12):1660-1665.	

Calfee	CS,	Pugin	J.	The	search	for	diagnostic	markers	in	sepsis:	many	miles	yet	to	go.	Am	J	
Respir	Crit	Care	Med.	2012;186(1):2-4.	
Calfee	CS,	Thompson	BT,	Parsons	PE,	Ware	LB,	Matthay	MA,	Wong	HR.	Plasma	interleukin-
8	is	not	an	effective	risk	stratification	tool	for	adults	with	vasopressor-dependent	septic	
shock.	Crit	Care	Med.	2010;38(6):1436-1441.	

Calfee	CS,	Ware	LB.	Biomarkers	of	lung	injury	in	primary	graft	dysfunction	following	lung	
transplantation.	Biomark	Med.	2007;1(2):285-291.	
Calfee	CS,	Ware	LB,	Eisner	MD,	Parsons	PE,	Thompson	BT,	Wickersham	N,	Matthay	MA,	
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Calfee	CS,	Ware	LB,	Glidden	DV,	Eisner	MD,	Parsons	PE,	Thompson	BT,	Matthay	MA,	
National	Heart	B,	Lung	Institute	Acute	Respiratory	Distress	Syndrome	N.	Use	of	risk	
reclassification	with	multiple	biomarkers	improves	mortality	prediction	in	acute	lung	
injury.	Crit	Care	Med.	2011;39(4):711-717.	

Collard	HR,	Calfee	CS,	Wolters	PJ,	Song	JW,	Hong	SB,	Brady	S,	Ishizaka	A,	Jones	KD,	King	TE,	
Jr.,	Matthay	MA,	Kim	DS.	Plasma	biomarker	profiles	in	acute	exacerbation	of	idiopathic	
pulmonary	fibrosis.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2010;299(1):L3-7.	
Diaz	JV,	Brower	R,	Calfee	CS,	Matthay	MA.	Therapeutic	strategies	for	severe	acute	lung	
injury.	Crit	Care	Med.	2010;38(8):1644-1650.	
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Fremont	RD,	Koyama	T,	Calfee	CS,	Wu	W,	Dossett	LA,	Bossert	FR,	Mitchell	D,	Wickersham	N,	
Bernard	GR,	Matthay	MA,	May	AK,	Ware	LB.	Acute	lung	injury	in	patients	with	traumatic	
injuries:	utility	of	a	panel	of	biomarkers	for	diagnosis	and	pathogenesis.	J	Trauma.	
2010;68(5):1121-1127.	

Hsieh	SJ,	Ware	LB,	Eisner	MD,	Yu	L,	Jacob	P,	3rd,	Havel	C,	Goniewicz	ML,	Matthay	MA,	
Benowitz	NL,	Calfee	CS.	Biomarkers	increase	detection	of	active	smoking	and	secondhand	
smoke	exposure	in	critically	ill	patients.	Crit	Care	Med.	2011;39(1):40-45.	

Kangelaris	KN,	Sapru	A,	Calfee	CS,	Liu	KD,	Pawlikowska	L,	Witte	JS,	Vittinghoff	E,	Zhuo	H,	
Auerbach	AD,	Ziv	E,	Matthay	MA,	National	Heart	L,	Blood	Institute	AN.	The	association	
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with	acute	lung	injury.	Chest.	2012;141(5):1160-1169.	
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2009;135(4):936-943.	
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identifying	lung	injury	prior	to	the	need	for	positive	pressure	ventilation*.	Crit	Care	Med.	
2013;41(8):1929-1937.	
Matthay	MA,	Calfee	CS.	Aerosolized	beta-adrenergic	agonist	therapy	reduces	pulmonary	
edema	following	lung	surgery.	Chest.	2008;133(4):833-835.	
Matthay	MA,	Thompson	BT,	Read	EJ,	McKenna	DH,	Jr.,	Liu	KD,	Calfee	CS,	Lee	JW.	
Therapeutic	potential	of	mesenchymal	stem	cells	for	severe	acute	lung	injury.	Chest.	
2010;138(4):965-972.	
Rackley	CR,	Levitt	JE,	Zhuo	H,	Matthay	MA,	Calfee	CS.	Clinical	evidence	of	early	acute	lung	
injury	often	precedes	the	diagnosis	of	ALI.	J	Intensive	Care	Med.	2013;28(4):241-246.	
Ware	LB,	Fremont	RD,	Bastarache	JA,	Calfee	CS,	Matthay	MA.	Determining	the	aetiology	of	
pulmonary	oedema	by	the	oedema	fluid-to-plasma	protein	ratio.	Eur	Respir	J.	
2010;35(2):331-337.	
Zhang	M,	Hsu	R,	Hsu	CY,	Kordesch	K,	Nicasio	E,	Cortez	A,	McAlpine	I,	Brady	S,	Zhuo	H,	
Kangelaris	KN,	Stein	J,	Calfee	CS,	Liu	KD.	FGF-23	and	PTH	levels	in	patients	with	acute	
kidney	injury:	A	cross-sectional	case	series	study.	Ann	Intensive	Care.	2011;1(1):21.	
PRESENTATIONS	AND	ABSTRACTS		
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smoking	is	associated	with	increased	risk	of	acute	lung	injury	in	non-pulmonary	sepsis	
[abstract].	AJRCCM	2013;187:A2227.		

Calfee	CS,	Ware	LB,	Glidden	DV,	Eisner	MD,	Parsons	PE,	Thompson	BT,	Matthay	MA.	
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both	derivation	and	validation	cohorts.	Presented	at	the	American	Thoracic	Society	
International	Conference.	San	Diego,	CA,	May	15-20,	2009.		
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Presented	at	the	American	Thoracic	Society	International	Conference.	Toronto,	ON,	May	
2008.		

Duan	M,	Yturralde	O,	Calfee	CS.	Biomarkers	of	tobacco	exposure	are	more	sensitive	than	
smoking	history	in	critically	ill	adult	[abstract]s.	Am	J	Respir	Crit	Care	Med	2009;179:A5873.		

Hsieh	SJ,	Ware	LB,	Matthay	MA,	Benowitz	NL,	Eisner	MD,	Yu	L,	Jacob	P,	Havel	C,	Goniewicz	
ML,	Duan	M,	Yturraldel	O,	Calfee	CS.	Biomarkers	of	tobacco	exposure	are	more	sensitive	
than	smoking	history	in	critically	ill	adults.	Presented	at	the	American	Thoracic	Society	
International	Conference.	San	Diego,	CA,	May	15-20,	2009.		

Hsieh	SJ,	Zhuo	H,	Benowitz	NL,	Thompson	BT,	Liu	KD,	Matthay	MA,	Calfee	CS.	Smokers	with	
ARDS	have	equivalent	severity	of	lung	injury	as	nonsmokers,	despite	lower	severity	of	
illness	and	fewer	comorbidities	[abstract].	AJRCCM	2013;187:A2225.		
Kangelaris	KN,	Liu	KD,	Aouizerat	B,	Woodruff	PG,	Chu	J,	Zhuo	HJ,	Stein	J,	Matthay	MA,	Calfee	
CS.	Increased	expression	of	neutrophil-related	genes	in	patients	with	early	sepsis-induced	
acute	lung	injury	[abstract].	AJRCCM	2013;187:A1016.		
Rackley	CR,	Levitt	JE,	Zhou	HJ,	Matthay	MA,	Calfee	CS.	Patients	with	acute	lung	injury	can	be	
identified	prior	to	diagnosis	using	clinical	predictors.	Presented	at	the	American	Thoracic	
Society	International	Conference.	San	Diego,	CA,	May	15-20,	2009.		
Ware	LB,	Fremont	RD,	Bastarache	JA,	Calfee	CS,	Matthay	MA.	Non-invasive	diagnosis	of	the	
etiology	of	acute	pulmonary	edema	using	the	edema	fluid-to-plasma	protein	ratio.	
Presented	at	the	American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	
15-20,	2009.		

SECONDHAND	TOBACCO	SMOKE	EXACERBATES	ALLERGIC	ASTHMA		
Julie	A.	Wilder,	PhD;	Lovelace	Respiratory	Research	Institute;	CIA	2006		

Dr.	Wilder	and	colleagues	studied	the	effects	of	SHS	exposure	on	the	development	of	
allergic	asthma	in	mice.	The	team	showed	that	chronic	exposure	to	SHS	increases	
sensitivity	of	muscles	surrounding	the	airways	in	the	lung,	increasing	the	probability	of	
airway	constriction	upon	inhalation	of	an	allergen.	They	discovered	that	chronic	SHS	
exposure	of	young	adult	mice	heightens	the	ability	of	allergen-specific	immune	cells	to	
migrate	to	the	lung	in	response	to	inhaled	allergens,	compared	to	those	in	mice	exposed	to	
allergen	alone.	SHS	exposure	inhibits	the	movement	of	allergen-specific	cells	to	the	lung;	
the	team	sought	to	understand	the	ways	in	which	SHS	heightens,	while	initially	inhibiting,	
allergic	asthmatic	inflammation.	The	role	that	T	regulatory	cells	in	the	lungs	and	draining	
lymph	nodes	play	following	inhaled	SHS	and	allergen	was	investigated.	The	data	showed	
that	these	cells	are	not	increased	in	abundance	in	the	presence	of	SHS,	thus	do	not	explain	
the	inhibitory	effect	of	SHS	on	cell	migration	to	the	lung.		
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goblet	cell	differentiation	and	airway	mucus	formation.	J	Immunol.	2011;187(9):4542-
4552.	

COMPARATIVE	STUDIES	OF	HUMAN	BUCCAL	CELLS	OF	SMOKERS	AND	NON-SMOKERS		
John	L.	Pauly,	PhD;	Roswell	Park	Alliance	Foundation;	CIA	2005		

A	comprehensive	review	of	the	literature	regarding	changes	in	human	buccal	cells	(HBC)	
that	are	associated	with	the	use	of	smoking	and	smokeless	tobacco	was	completed.	
Clinicopathological	studies	correlated	HBC	changes	with	oral	cancer.	A	high-throughput	
technology	was	developed	to	use	HBC	as	biomarkers	of	tobacco	exposure	and	as	surrogate	
biomarkers	of	tobacco-associated	oral	disease.	A	relatively	large	population	of	HBC	can	be	
collected	in	a	noninvasive	manner	with	a	toothbrush	and	purified.	The	HBC	were	analyzed	
successfully	with	a	single	laser	cytometer	(FAC-ScanÔ)	and	a	multispectral	cytometer	
(FACSAriaÔ).	Cytometry	revealed	that	the	buccal	cells	expressed	a	high	level	of	
autofluorescence	that	was	displayed	over	a	broad	spectrum;	autofluorescence	of	HBC	
collected	from	the	left	and	right	cheek	was	consistent,	illustrating	sample	collection	and	
assay	procedure	reproducibility.	HBC	autofluorescence	differed	significantly	among	69	
adult	subjects;	and	a	statistical	difference	(p	=	0.018)	among	current,	former,	and	never	
smokers	was	seen.	This	research	suggests	that	buccal	cell	autofluorescence	is	a	reasonable	
candidate	biomarker	of	tobacco	smoking.		
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of	tobacco	smoking.	Cancer	Epidemiol	Biomarkers	Prev.	2008;17(1):239-244.	

Proia	NK,	Paszkiewicz	GM,	Nasca	MA,	Franke	GE,	Pauly	JL.	Smoking	and	smokeless	tobacco-
associated	human	buccal	cell	mutations	and	their	association	with	oral	cancer--a	review.	
Cancer	Epidemiol	Biomarkers	Prev.	2006;15(6):1061-1077.	

Small	E,	Shah	HP,	Davenport	JJ,	Geier	JE,	Yavarovich	KR,	Yamada	H,	Sabarinath	SN,	
Derendorf	H,	Pauly	JR,	Gold	MS,	Bruijnzeel	AW.	Tobacco	smoke	exposure	induces	nicotine	
dependence	in	rats.	Psychopharmacology	(Berl).	2010;208(1):143-158.	

PASSIVE	SMOKE	EXPOSURE	IN	ASTHMATICS:	RELATIONSHIP	TO	MATRIX	
METALLOPROTEASES		

Jeanine	M.	D’Armiento,	MD,	PhD;	Columbia	University;	CIA	2004		
Asthmatic	patients	exposed	to	active	tobacco	smoke	or	SHS	have	more	severe	airway	
inflammation	and	remodeling	compared	to	asthmatics	that	have	not	been	exposed.	Dr.	
D’Armiento	and	her	colleagues	conducted	studies	that	included	1)	measurement	and	
comparison	of	biomarkers	of	airway	remodeling	such	as	metalloproteinases	and	their	
inhibitors	with	inflammation	(cytokine	levels)	in	the	induced	sputum	of	mild	and	moderate	
asthmatic	patients	exposed	to	SHS,	active	tobacco	smoke,	and	no	smoke;	and	2)	
comparison	of	airflow	obstruction	reversibility,	hyper-responsiveness,	and	asthma	quality	
of	life	among	asthmatics	exposed	to	passive	smoking,	active	smoking,	and	no	smoking.		
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generated	emphysema	in	mice.	Am	J	Respir	Crit	Care	Med.	2006;173(6):623-631.	

Goldklang	MP,	Marks	SM,	D'Armiento	JM.	Second	hand	smoke	and	COPD:	lessons	from	
animal	studies.	Front	Physiol.	2013;4:30.	

Klotz	S,	Foronjy	RF,	Dickstein	ML,	Gu	A,	Garrelds	IM,	Danser	AH,	Oz	MC,	D'Armiento	J,	
Burkhoff	D.	Mechanical	unloading	during	left	ventricular	assist	device	support	increases	
left	ventricular	collagen	cross-linking	and	myocardial	stiffness.	Circulation.	
2005;112(3):364-374.	
Lemaitre	V,	Dabo	AJ,	D'Armiento	J.	Cigarette	smoke	components	induce	matrix	
metalloproteinase-1	in	aortic	endothelial	cells	through	inhibition	of	mTOR	signaling.	
Toxicol	Sci.	2011;123(2):542-549.	
Sen	AI,	Shiomi	T,	Okada	Y,	D'Armiento	JM.	Deficiency	of	matrix	metalloproteinase-13	
increases	inflammation	after	acute	lung	injury.	Exp	Lung	Res.	2010;36(10):615-624.	
ENVIRONMENT	TOBACCO	SMOKE-INDUCED	LUNG	CELL	DEATH	via	THE	NITRIC	
OXIDE-CYTOCHROME	C	OXIDASE	SIGNALING		

Jianliang	Zhang,	PhD;	University	of	Florida;	CIA	2004		
Dr.	Zhang	showed	that	SHS	contributes	to	the	development	of	pulmonary	emphysema,	a	
deadly	disease	associated	with	lung	alveolar	wall	destruction.	Exposure	of	lung	vascular	
endothelial	cells	to	conditioned	mainstream	cigarette	smoke	resulted	in	extensive	cell	
death	compared	to	control	cells	that	are	exposed	to	air	or	unlit	cigarettes.	Exhaled	smoke	
can	induce	apoptosis.	Nitric	oxide	(NO)	derived	from	smoke	and/or	from	smoke-stimulated	
cells	plays	a	key	role	in	exhaled	smoke-induced	lung	cell	death	and	dysfunction.	NO	inhibits	
mitochondrial	cytochrome	c	oxidase,	the	terminal	enzyme	of	the	mitochondrial	respiratory	
chain.	Inhibition	of	the	enzyme	can	enhance	the	leak	of	reactive	oxygen	species	such	as	
superoxide	from	mitochondria.	Excessive	superoxide	reacts	with	tobacco	smoke-derived	or	
tobacco	smoke–stimulated	NO	to	form	peroxynitrite,	which	can	modify	proteins,	including	
the	pro-apoptotic	protein	Bax.		
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cigarette	smoke-induced	apoptosis.	Presented	at	the	4th	General	Meeting	of	the	
International	Proteolysis	Society.	Quebec,	Canada,	Oct	15-19,	2005.		

Zhang	J,	Block	ER,	Patel	JM.	Bax	nitration	and	oligomerization	promotes	Bax	insertion	into	
mitochondria	and	release	of	cytochrome	c.	Presented	at	the	International	Cell	Death	
Society	Meeting.	Angra	dos	Reis,	Brazil,	Jun	2-5,	2006.		

Zhang	J,	Block	ER,	Patel	JM.	Cigarette	smoke-induced	upregulation	of	ET-1	expression	is	
associated	with	extracellular	signal-regulated	kinase	1/2	(Erk1/2)	phosphorylation/	
activation	of	vascular	endothelial	zinc	finger	1	(Vezf1),	2006.	Presented	at	Evolution	of	
Pulmonary	Hypertension:	Emerging	Diseases	and	Novel	therapeutics	Meeting.	The	National	
Institute	of	Health,	Bethesda,	MD,	Dec	7-8,	2006.		

Zhang	J,	Block	ER,	Patel	JM.	Nitric	oxide-enhanced	transition	of	TNF-alpha-induced	
apoptosis	to	necrosis	via	MMP-9	signaling.	Presented	at	the	Sixth	Meeting	on	Programmed	
Cell	Death,	Cold	Spring	Harbor	Laboratory.	Cold	Spring	Harbor,	NY,	Sep	21-25,	2005.		

Zhang	J,	Jin	B,	Mohammed	KA,	Block	ER,	Patel	JM,	Antony	VB.	Cigarette	smokeenhanced	
lung	endothelial	apoptosis	and	permeability	are	associated	with	S-nitrosylation	and	
inhibition	of	mitochondrial	cytochrome	c	oxidase.	Proc	Am	Thorac	Soc	2005;2:A136.		

LUNG	CANCER	SUSCEPTIBILITY	AND	CHEMOPREVENTION		
Shyam	Biswal,	PhD;	Johns	Hopkins	Bloomberg	of	Public	Health;	YCSA	2002		

Dr.	Biswal	used	genomic	DNA	from	lymphoblastoid	cells	derived	from	the	Caucasian	panel	
(100	individuals)	and	the	African-American	panel	(100	individuals)	from	the	Coriell	
repository	to	sequence	all	exons	of	the	Nrf2	gene	to	determine	the	frequency	of	known	
single	nucleotide	polymorphisms	to	associate	the	differences	in	Nrf2	activity	in	the	
population	and	associate	the	differences	in	Nrf2	with	lung	cancer.	The	team	showed	that	
Nrf2	is	a	strong	candidate	gene	for	susceptibility	to	COPD	and	asthma.	These	data	contain	
valuable	information	about	susceptibility	to	several	cigarette-smoke	induced	lung	diseases.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Biswal	S,	Maxwell	T,	Rangasamy	T,	Kehrer	JP.	Modulation	of	benzo[a]pyrene-induced	p53	
DNA	activity	by	acrolein.	Carcinogenesis.	2003;24(8):1401-1406.	

Rangasamy	T,	Cho	CY,	Thimmulappa	RK,	Zhen	L,	Srisuma	SS,	Kensler	TW,	Yamamoto	M,	
Petrache	I,	Tuder	RM,	Biswal	S.	Genetic	ablation	of	Nrf2	enhances	susceptibility	to	cigarette	
smoke-induced	emphysema	in	mice.	J	Clin	Invest.	2004;114(9):1248-1259.	
Rangasamy	T,	Guo	J,	Mitzner	WA,	Roman	J,	Singh	A,	Fryer	AD,	Yamamoto	M,	Kensler	TW,	
Tuder	RM,	Georas	SN,	Biswal	S.	Disruption	of	Nrf2	enhances	susceptibility	to	severe	airway	
inflammation	and	asthma	in	mice.	J	Exp	Med.	2005;202(1):47-59.	
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Singh	A,	Misra	V,	Thimmulappa	RK,	Lee	H,	Ames	S,	Hoque	MO,	Herman	JG,	Baylin	SB,	
Sidransky	D,	Gabrielson	E,	Brock	MV,	Biswal	S.	Dysfunctional	KEAP1-NRF2	interaction	in	
non-small-cell	lung	cancer.	PLoS	Med.	2006;3(10):e420.	
Singh	A,	Rangasamy	T,	Thimmulappa	RK,	Lee	H,	Osburn	WO,	Brigelius-Flohe	R,	Kensler	TW,	
Yamamoto	M,	Biswal	S.	Glutathione	peroxidase	2,	the	major	cigarette	smoke-inducible	
isoform	of	GPX	in	lungs,	is	regulated	by	Nrf2.	Am	J	Respir	Cell	Mol	Biol.	2006;35(6):639-650.	
Thimmulappa	RK,	Lee	H,	Rangasamy	T,	Reddy	SP,	Yamamoto	M,	Kensler	TW,	Biswal	S.	Nrf2	
is	a	critical	regulator	of	the	innate	immune	response	and	survival	during	experimental	
sepsis.	J	Clin	Invest.	2006;116(4):984-995.	
Thimmulappa	RK,	Scollick	C,	Traore	K,	Yates	M,	Trush	MA,	Liby	KT,	Sporn	MB,	Yamamoto	
M,	Kensler	TW,	Biswal	S.	Nrf2-dependent	protection	from	LPS	induced	inflammatory	
response	and	mortality	by	CDDO-Imidazolide.	Biochem	Biophys	Res	Commun.	
2006;351(4):883-889.	

FUNCTIONAL	STUDIES	OF	HUMAN	LUNG	MACROPHAGES		
John	L.	Pauly,	PhD;	Roswell	Park	Alliance	Foundation;	CIA	2002		

Dr.	Pauly	and	his	colleagues	developed	a	method	for	isolating	a	large	population	of	normal	
lung	macrophages	from	surgical	specimens.	They	used	these	macrophages	in	studies	to	
define	the	production	of	pro-inflammatory	cytokines	in	response	to	different	stimuli.	The	
team	used	a	modified	high-throughput	Luminex100	Multi-Analate	Profiling	(LabMAP)	
assay	system	to	identify	and	measure	the	diverse	set	of	cytokines,	which	included	
interleukins	1,	6,	8,	and	10,	as	well	as	granulocyte-macrophage	colony-stimulating	factor	
macrophage	inflammatory	proteins,	and	tumor	necrosis	factor	alpha.	Tobacco-associated	
fluorescence	was	found	to	interfere	with	FACS-based	schemes	for	phenotypic	analysis	of	
surface	membrane	markers	on	lung	macrophages	isolated	from	smokers.	This	fluorescence	
is	attributable	to	the	polycyclic	aromatic	hydrocarbons	found	in	cigarette	smoke.		

FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		
Pauly	JL,	Allison	EM,	Hurley	EL,	Nwogu	CE,	Wallace	PK,	Paszkiewicz	GM.	Fluorescent	
human	lung	macrophages	analyzed	by	spectral	confocal	laser	scanning	microscopy	and	
multispectral	cytometry.	Microsc	Res	Tech.	2005;67:79-89.		
PRESENTATIONS	AND	ABSTRACTS		

Butts	M,	Sheedy	D,	Timm	E,	Pauly	JL.	Characterization	of	tobacco	smoke-associated	
fluorescent	human	lung	macrophages	and	identification	of	cell	surface	membrane	antigens	
by	flow	cytometry.	Presented	at	the	RPCI	Immunology	Department	Annual	Retreat—
Tumor	Immunology:	Challenges	and	Promise.	Blasdell,	NY,	Jul	15-16,	2002.		
Butts	MS,	Paszkiewicz	GM,	Timm	EA,	Hurley	EL,	Cummings	KM,	Pauly	JL.	Fluorescent	
polycyclic	aromatic	hydrocarbons	(PAH)	of	tobacco	smoke	“tar”	localized	in	the	cytoplasm	
of	live	human	lung	macrophages	from	fresh	surgically	excised	lung	tissue	of	lung	cancer	
patients	defined	by	spectral	confocal	microscopy.	Presented	at	the	American	Association	
for	Cancer	Research,	94th	Annual	Meeting.	Washington,	DC,	Jul	11-14,	2003.		
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Butts	M,	Sheedy	D,	Timm	E,	Pauly	JL.	Characterization	of	tobacco	smoke-associated	
fluorescent	human	lung	macrophages	and	identification	of	cell	surface	membrane	antigens	
by	flow	cytometry.	Presented	at	the	RPCI	Immunology	Department	Annual	Retreat—
Tumor	Immunology:	Challenges	and	Promise.	Blasdell,	NY,	Jul	15-16,	2002.		

Pauly	JL,	Butts	MS,	Stewart	C,	Cheney	RT,	Cummings	KM,	Baumann	H.	Cytokine	production	
by	human	lung	macrophages	responding	to	different	stimulants	defined	by	Multiplex	
ImmunoBead	binding	and	fluorescence-activated	cytometry.	Presented	at	the	International	
Symposium:	New	Molecular	Approaches	for	Early	Diagnosis	and	Treatment	of	Respiratory	
Diseases.	Santa	Fe,	NM,	Oct	13-16,	2002.	

CANCER:	LUNG		

Completed	Research		
LUNG	CANCER	RISK	ASSESSMENT	AMONG	PEOPLE	EXPOSED	TO	SECONDHAND	
TOBACCO	SMOKE	
Claudia	I.	Henschke,	PhD,	MD;	Mount	Sinai	Health	System;	CIA	2020	

Secondhand	tobacco	smoke	(SHS)	exposure	is	a	risk	factor	for	the	development	of	lung	
cancer.	More	than	20%	of	lung	cancers	(the	most	frequent	cause	of	cancer	death)	occur	in	
never-smokers,	and	this	group	of	20%	has	more	deaths	than	nearly	any	other	cancer.	
Screening	for	lung	cancer	with	low	dose	CT	scans	has	been	recommended	for	people	with	
extensive	smoking	histories,	but	current	guidelines	do	not	recommend	screening	for	those	
with	SHS	exposure.	Dr.	Henschke	and	colleagues	have	used	CT	scans	in	people	with	SHS	
exposure	with	lung	damage	to	demonstrate	that	the	risk	of	lung	cancer	in	this	population	is	
equal	to	that	of	a	high	risk	smoker.	They	also	shown	that	there	are	additonal	beneficial	
findings	from	the	same	CT	scan,	including	the	ability	to	assess	risk	of	heart	disease.	The	
present	study	is	designed	to	evaluate	a	large	population	of	people	exposed	to	SHS	who	have	
already	had	CT	scans,	and	based	on	the	extent	of	their	exposure	as	well	as	other	risk	
factors,	develop	a	risk	model	to	determine	the	probability	that	an	individual	may	develop	
lung	cancer.	The	team	will	determine	how	this	model	can	be	improved	to	further	define	the	
risk.	The	aim	is	to	develop	a	method	for	identifying	candidates	who	should	remain	in	a	
screening	program,	leading	to	earlier	treatment	and	cure.		

NICOTINE/ACETYLCHOLINE	SIGNALING	IN	LUNG	CANCER		

Piyali	Dasgupta,	PhD;	Joan	C.	Edwards	School	of	Medicine	at	Marshall	University;	
YCSA	2009		

Lung	adenocarcinoma	(LAC)	forms	the	majority	of	human	non-small	cell	lung	cancers	
(NSCLCs).	Dr.	Dasgupta	and	colleagues	showed	that	human	LAC	cell	lines	and	tumors	
expressed	all	the	proteins	of	the	cholinergic	pathway;	choline	acetyltransferase	(ChAT),	
vesicular	acetylcholine	transferase	(VAChT),	choline	transporter	1	(CHT1),	
acetylcholinesterase	(AChE),	and	nicotinic	acetylcholine	receptors	(nAChRs).	They	tested	
the	levels	of	expression	of	these	proteins	in	human	LAC	tissues	isolated	from	smokers	via	
collaboration	with	the	University	of	Kentucky	Clinical	and	Translational	Science	Awards	
program.	The	team	observed	that	out	of	all	the	cholinergic	proteins,	ChAT	levels	were	
significantly	increased	in	the	LAC	tumor	samples	isolated	from	smokers,	compared	to	LAC	
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samples	isolated	from	never	smokers	and	was	dependent	on	the	pack-years	smoked	by	the	
patient.	They	found	that	ChAT	was	expressed	at	low	levels	in	LAC	tumors	isolated	from	
never	smokers	and	at	higher	levels	in	LAC	tumors	isolated	from	patients	who	smoked	
between	10-40	pack-years,	with	a	maximum	in	patients	who	smoked	80-100	pack-years.	
Therefore,	ChAT	appears	to	be	potential	molecular	target	for	LAC	in	smokers.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Brown	KC,	Lau	JK,	Dom	AM,	Witte	TR,	Luo	H,	Crabtree	CM,	Shah	YH,	Shiflett	BS,	Marcelo	AJ,	
Proper	NA,	Hardman	WE,	Egleton	RD,	Chen	YC,	Mangiarua	EI,	Dasgupta	P.	MG624,	an	
alpha7-nAChR	antagonist,	inhibits	angiogenesis	via	the	Egr-1/FGF2	pathway.	Angiogenesis.	
2012;15(1):99-114.	
Brown	KC,	Perry	HE,	Lau	JK,	Jones	DV,	Pulliam	JF,	Thornhill	BA,	Crabtree	CM,	Luo	H,	Chen	
YC,	Dasgupta	P.	Nicotine	induces	the	up-regulation	of	the	alpha7-nicotinic	receptor	
(alpha7-nAChR)	in	human	squamous	cell	lung	cancer	cells	via	the	Sp1/GATA	protein	
pathway.	J	Biol	Chem.	2013;288(46):33049-33059.	

Brown	KC,	Witte	TR,	Hardman	WE,	Luo	H,	Chen	YC,	Carpenter	AB,	Lau	JK,	Dasgupta	P.	
Capsaicin	displays	anti-proliferative	activity	against	human	small	cell	lung	cancer	in	cell	
culture	and	nude	mice	models	via	the	E2F	pathway.	PLoS	One.	2010;5(4):e10243.	

Dasgupta	P,	Rizwani	W,	Pillai	S,	Davis	R,	Banerjee	S,	Hug	K,	Lloyd	M,	Coppola	D,	Haura	E,	
Chellappan	SP.	ARRB1-mediated	regulation	of	E2F	target	genes	in	nicotine-induced	growth	
of	lung	tumors.	J	Natl	Cancer	Inst.	2011;103(4):317-333.	

Dom	AM,	Buckley	AW,	Brown	KC,	Egleton	RD,	Marcelo	AJ,	Proper	NA,	Weller	DE,	Shah	YH,	
Lau	JK,	Dasgupta	P.	The	alpha7-nicotinic	acetylcholine	receptor	and	MMP-2/-9	pathway	
mediate	the	proangiogenic	effect	of	nicotine	in	human	retinal	endothelial	cells.	Invest	
Ophthalmol	Vis	Sci.	2011;52(7):4428-4438.	

Lau	JK,	Brown	KC,	Dom	AM,	Witte	TR,	Thornhill	BA,	Crabtree	CM,	Perry	HE,	Brown	JM,	Ball	
JG,	Creel	RG,	Damron	CL,	Rollyson	WD,	Stevenson	CD,	Hardman	WE,	Valentovic	MA,	
Carpenter	AB,	Dasgupta	P.	Capsaicin	induces	apoptosis	in	human	small	cell	lung	cancer	via	
the	TRPV6	receptor	and	the	calpain	pathway.	Apoptosis.	2014;19(8):1190-1201.	

Lau	JK,	Brown	KC,	Thornhill	BA,	Crabtree	CM,	Dom	AM,	Witte	TR,	Hardman	WE,	McNees	CA,	
Stover	CA,	Carpenter	AB,	Luo	H,	Chen	YC,	Shiflett	BS,	Dasgupta	P.	Inhibition	of	cholinergic	
signaling	causes	apoptosis	in	human	bronchioalveolar	carcinoma.	Cancer	Res.	
2013;73(4):1328-1339.	

Rollyson	WD,	Stover	CA,	Brown	KC,	Perry	HE,	Stevenson	CD,	McNees	CA,	Ball	JG,	Valentovic	
MA,	Dasgupta	P.	Bioavailability	of	capsaicin	and	its	implications	for	drug	delivery.	J	Control	
Release.	2014;196:96-105.	

Santanam	N,	Thornhill	BA,	Lau	JK,	Crabtree	CM,	Cook	CR,	Brown	KC,	Dasgupta	P.	Nicotinic	
acetylcholine	receptor	signaling	in	atherogenesis.	Atherosclerosis.	2012;225(2):264-273.	

PRESENTATIONS	AND	ABSTRACTS		
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Brown	K,	Witte	T,	Luo	H,	Chen	YC,	Mangiarua	EI,	Grover	L,	Egleton	RD,	Hardman	WE,	
Dasgupta	P.	MG624,	an	a7-nicotininic	receptor	antagonist,	inhibits	cell	proliferation	and	
angiogenesis	in	human	small	cell	lung	cancer.	Presented	at	the	13th	World	Conference	on	
Lung	Cancer.	San	Francisco,	CA,	Jul	31-Aug	4,	2009.		

Brown	KC,	Lau	JK,	Dom	AM,	Shiflett	BS,	Witte	TR,	Hardman	WE,	Luo	H,	Chen	YC,	Carpenter	
AB,	Dasgupta	P.	The	alpha-7-nicotinic	receptor	antagonist	induces	robust	apoptosis	in	
human	SCLC.	Presented	at	the	2012	Experimental	Biology	Conference.	San	Diego,	CA,	Apr	
21-25,	2012.		

Brown	KC,	Lau	JK,	Thornhill	BA,	Crabtree	CM,	Dom	AM,	Witte	TR,	Hardman	WE,	McNees	CA,	
Stover	CM,	Carpenter	AB,	Luo	H,	Chen	YC,	Shiflett	BA,	Dasgupta	P.	Inhibition	of	cholinergic	
signaling	causes	apoptosis	in	human	bronchioalveolar	carcinoma.	Presented	at	the	2013	
Experimental	Biology	Conference.	Boston,	MA,	Apr	20,	2013.		

Brown	KC,	Lau	JK,	Thornhill	BA,	Perry	HE,	Stevenson	CD,	Rollyson	WD,	McNees	CA,	Stover	
CA,	Dasgupta	P.	Role	of	the	acetylcholine	signaling	system	in	human	non-small	cell	lung	
cancers	[abstract].	Experimental	Biology	Conference.	San	Diego,	CA,	Apr	26-30,	2014.		

Brown	KC,	Lau	JK,	Witte	TR,	Hardman	WE,	Luo	H,	Chen	YC,	Dasgupta	P.	Anti-angiogenic	
activity	of	MG624,	an	alpha7-nicotinic	receptor	antagonist	in	human	small	cell	lung	cancer.	
Presented	at	the	2011	Experimental	Biology	Conference.	Washington,	DC,	Apr	9-13,	2011.		

Brown	KC,	Witte	TR,	Hardman	WE,	Mangaruia	EI,	Grover	LM,	Egleton	RD,	Dasgupta	P.	
MG624,	an	a7-nicotinic	receptor	antagonist	inhibits	growth	of	human	small	cell	lung	cancer	
by	induction	of	p73.	Presented	at	the	2010	Experimental	Biology	Conference.	Anaheim,	CA,	
Apr	24-28,	2010.		
Buckley	AW,	Brown	KC,	Dom	AM,	Weller	DW,	Shah	YH,	Egleton	RD,	Dasgupta	P.	Nicotine	
stimulates	retinal	angiogenesis	via	a7-nicotinic	receptor	and	matrix	metalloproteinases	
(MMP)-mediated	signaling	pathway.	Presented	at	the	2010	Experimental	Biology	
Conference.	Anaheim,	CA,	Apr	24-28,	2010.		

Crabtree	CM,	Dom	AM,	Lau	JK,	Brown	KC,	Shiflett	BS,	Witte	TR,	Hardman	WE,	Dasgupta,	P.	
Capsaicin	induces	apoptosis	in	human	small	cell	lung	cancer	via	the	TRPV	pathway.	
Presented	at	the	Experimental	Biology	Conference.	San	Diego,	CA,	Apr	21-25,	2012.		

Dasgupta	P,	Brown	KC,	Luo	H,	Chen	YC,	Lau	JK.	Long-term	exposure	to	nicotine	upregulates	
expression	of	alpha	7-nicotinic	receptor	by	autoregulatory	mechanisms	in	human	
squamous	cell	lung	carcinoma.	Presented	at	the	2011	Experimental	Biology	Conference.	
Washington,	DC,	Apr	9-13,	2011.		

Dasgupta	P,	Brown	KC,	Perry	HE,	Lau	JK,	Jones	DV,	Pulliam	JF,	Thornhill	BA,	Crabtree	CM,	
Chen	YC.	Long-term	nicotine	exposure	elevates	the	expression	of	alpha7nicotinic	receptors	
(alpha	7-nAChRs)	in	human	squamous	cell	lung	cancer	cells	via	Sp1/	GATA	proteins	
[abstract].	Presented	at	the	Experimental	Biology	Conference.	San	Diego,	CA,	Apr	26-30,	
2014.		

Dasgupta	P,	Brown	KC,	Witte	TR,	Luo	H,	Hardman	WE,	Chen	YC.	Capsaicin	displays	anti-
proliferative	activity	of	human	small	cell	lung	cancer	via	recruitment	of	E2F4	to	
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downstream	target	genes.	Presented	at	the	2010	Experimental	Biology	Conference.	
Anaheim,	CA,	Apr	24-28,	2010.		

Dasgupta	P,	Lau	JK,	Brown	KC,	Luo	H,	and	Chen	YC.	Nicotine	induces	the	up-regulation	of	
alpha-7-nicotinic	receptors	(alpha7-nAChRs)	in	human	squamous	cell	lung	cancer	cells	via	
transcriptional	mechanisms.	Presented	at	the	Experimental	Biology	Conference.	San	Diego,	
CA,	Apr	21-25,	2012.		
Dasgupta	P,	Lau	JK,	Brown	KC,	Luo	H,	Chen	YC.	Nicotine	increases	the	expression	of	alpha7-
nicotinic	receptors	(alpha7-nAChRs)	in	human	squamous	cell	lung	cancer	cells	via	
Sp1/GATA	pathway.	Presented	at	the	2013	Experimental	Biology	Conference.	Boston,	MA,	
Apr	20,	2013.		

Dasgupta	P.	Anti-neoplastic	activity	of	capsaicin	in	human	small	cell	lung	cancer.	Presented	
at	the	Cell	and	Molecular	Biology	Seminar	Series,	Mary	Babb	Randolph	Cancer	Center,	West	
Virginia	University.	2009.		

Dom	A,	Brown	K,	Witte	T,	Hardman	W,	Dasgupta	P.	Anti-neoplastic	activity	of	capsaicin	in	
human	small	cell	lung	cancer.	Presented	at	the	Proceedings	of	the	American	Institute	for	
Cancer	Research	Annual	Research	Conference	on	Food,	Nutrition,	Physical	Activity,	and	
Cancer.	Washington,	DC,	Nov	5-6,	2009.		
Dom	AM,	Brown	KC,	Lau	JK,	Witte	TR,	Hardman	WE,	Luo	H,	Chen	YC,	Dasgupta	P.	MG624,	
an	alpha	7-nicotinic	receptor	antagonist	inhibits	angiogenesis	in	human	small	cell	lung	
cancer.	Presented	at	the	Experimental	Biology	Conference.	San	Diego,	CA,	Apr	21-25,	2012.		

Dom	AM,	Brown	KC,	Witte	TR,	Hardman	WE,	Dasgupta	P.	Capsaicin:	a	potential	therapeutic	
agent	for	human	small	cell	lung	cancer.	Presented	at	the	2010	Experimental	Biology	
Conference.	Anaheim,	CA,	Apr	24-28,	2010.		

Dom	AM,	Lau	JK,	Brown	KC,	Shiflett	BS,	Witte	TR,	Hardman	WE,	Dasgupta	P.	Capsaicin:	A	
novel	therapy	for	human	small	cell	lung	cancer.	Presented	at	the	2011	Experimental	
Biology	Conference.	Washington,	DC,	Apr	9-13,	2011.		

Dom,	AM,	Brown	KC,	Lau	JK,	Thornhill	BA,	Crabtree	CM,	Witte	TR,	Hardman	WE,	McNee	CA,	
Stover	CA,	Carpenter	AB,	Chen	YC,	Dasgupta	P.	Vesamicol,	an	inhibitor	of	vesicular	
acetylcholine	transporter,	causes	apoptosis	in	human	lung	adenocarcinomas	[abstract].	
Experimental	Biology	Conference.	San	Diego,	CA,	Apr	26-30,	2014.		
Lau	JK,	Brown	KC,	Crabtree	CM,	Dom	AM,	Buckley	AW,	Harman	JC,	and	Dasgupta	P.	Tobacco	
components	activate	the	acetylcholine	signaling	pathway	in	bronchioalveolar	carcinoma.	
Presented	at	the	Experimental	Biology	Conference.	San	Diego,	CA,	Apr	21-	25,	2012.		

Lau	JK,	Brown	KC,	Dasgupta	P.	Nicotine	upregulates	the	expression	of	alpha-7-nicotinic	
receptors	on	human	non	small	cell	lung	cancer	cells	via	alpha-7-nAChRs	and	protein	kinase	
C	sensitive	mechanism.	Presented	at	the	2010	Experimental	Biology	Conference.	Anaheim,	
CA,	Apr	24-28,	2010.		
Lau	JK,	Brown	KC,	Dom	AM,	Buckley	AW,	Harman	JC,	Dasgupta	P.	Activated	cholinergic	
signaling	represents	a	new	molecular	target	in	the	therapy	of	human	bronchioalveolar	
carcinoma.	Presented	at	the	2011	Experimental	Biology	Conference.	Washington,	DC,	Apr	
9-13,	2011.		
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Perry	HE,	Brown	KC,	Stevenson	CD,	Rollyson	WD,	Stover	CA,	Dasgupta	P.	Capsaicin	
sensitizes	small	cell	lung	cancer	cells	to	the	apoptotic	effects	of	camptothecin	[abstract].	
Experimental	Biology	Conference.	San	Diego,	CA,	Apr	26-30,	2014.		
Rollyson	WD,	Stover	CA,	Brown	KC,	Perry	HE,	Stevenson	CD,	Crabtree	CM,	Dom	AM,	Lau	JK,	
Witte	TR,	Hardman	WE,	Dasgupta	P.	The	anti-cancer	dietary	compound	capsaicin	shows	
higher	bioavailability	in	the	lung	than	other	organs	[abstract].	Experimental	Biology	
Conference.	San	Diego,	CA,	Apr	26-30,	2014.		

Shiflett	BS,	Brown	KC,	Lau	JK,	Witte	TR,	Hardman	WE,	Chen	YC,	Luo	H,	Dasgupta	P.	MG624,	
an	alpha-7-nicotinic	receptor	antagonist	suppresses	the	growth	of	human	SCLC.	Presented	
at	the	2011	Experimental	Biology	Conference.	Washington,	DC,	Apr	9-13,	2011.		

Stevenson	CD,	Crabtree	CM,	Dom	AM,	Lau	JK,	Brown	KC,	Creel	RG,	Damron	CL,	Chen	YC,	
Witte	TR,	Hardman	WE,	Dasgupta	P.	Capsaicin	causes	apoptosis	of	human	small	cell	lung	
cancers	cells	via	the	TRPV6/calpain	pathway	[abstract].	Experimental	Biology	Conference.	
San	Diego,	CA,	Apr	26-30,	2014.		
Stover	CS,	Crabtree	CM,	Dom	AM,	Lau	JK,	Brown	KC,	Shiflett	BA,	Witte	TR,	Hard-man	WE,	
Dasgupta	P.	Capsaicin:	a	novel	dietary	therapeutic	agent	in	human	small	cell	lung	cancers.	
Presented	at	the	Experimental	Biology	Conference.	Boston,	MA,	Apr	20-24,	2013.		
Thornhill	BA,	Brown	KC,	Lau	JK,	Dom	AM,	Witte	TR,	Hardman	WE,	Luo	H,	Chen	YC,	
Dasgupta	P.	Anti-angiogenic	activity	of	alpha7-nicotinic	receptor	antagonists	in	human	
small	cell	lung	cancer.	Presented	at	the	Experimental	Biology	Conference.	Boston,	MA,	Apr	
20-24,	2013.		

BOOK	CHAPTERS,	ETC.		
Lau,	JK,	Brown,	KC,	Dom,	AM,	Dasgupta,	P.	Capsaicin:	potential	applications	in	cancer	
therapy.	In:	Claudio	PP,	ed.	Nutrition	and	Cancer,	London,	United	Kingdom:Bentham	Press	
Inc,	2012.		

MCL-1	IS	A	NOVEL	SIGNALING	TARGET	OF	NICOTINE	IN	HUMAN	LUNG	CANCER	CELLS	

Xingming	Deng,	MD,	PhD;	Emory	University;	CIA	2009		
Mcl-1,	a	major	antiapoptotic	protein	of	the	Bcl-2	family,	is	extensively	expressed	in	small	
cell	(SCLC)	and	non-small	cell	lung	cancer	(NSCLC)	cells.	Dr.	Deng	and	colleagues	showed	
that	nicotine-induced	Mcl-1	phosphorylation	at	threonine	163	(T163)	enhances	Mcl-1’s	
antiapoptotic	activity.	By	in	silico	screening	of	the	NCI	compound	database,	the	team	
identified	two	small	molecule	Mcl-1	inhibitors	(SMMI-1	and	-2),	which	block	nicotine-
stimulated	Mcl-1	phosphorylation	at	T163	and	potently	induce	apoptosis	of	lung	cancer	
cells.	Nicotine	can	induce	Stat3	phosphorylation	in	association	with	upregulation	of	Mcl-1.	
The	team	investigated	whether	nicotine-induced	Mcl-1	phosphorylation	regulates	Mcl-1	
protein	turnover	and	its	survival,	leading	to	chemoresistance	of	human	lung	cancer	cells.	
They	determined	if	inhibition	of	Mcl-1	phosphorylation	by	SMMI	or	PD98059	affects	Mcl-
1’s	stability	and	antiapoptotic	activity,	and	whether	nicotine-activated	Stat3	regulates	Mcl-
1	transcription	in	nicotine-induced	survival	signaling.	They	determined	whether	SMMI	
represses	lung	tumor	growth	in	xenograft	animal	models,	and	evaluated	the	anti-lung	
cancer	efficiency	of	SMMI	in	vivo.		
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Deng	X.	Bcl2	Family	Functions	as	Signaling	Target	in	Nicotine-/NNK-Induced	Survival	of	
Human	Lung	Cancer	Cells.	Scientifica	(Cairo).	2014;2014:215426.	

Deng	X,	Weerapana	E,	Ulanovskaya	O,	Sun	F,	Liang	H,	Ji	Q,	Ye	Y,	Fu	Y,	Zhou	L,	Li	J,	Zhang	H,	
Wang	C,	Alvarez	S,	Hicks	LM,	Lan	L,	Wu	M,	Cravatt	BF,	He	C.	Proteome-wide	quantification	
and	characterization	of	oxidation-sensitive	cysteines	in	pathogenic	bacteria.	Cell	Host	
Microbe.	2013;13(3):358-370.	

Li	Z,	Owonikoko	TK,	Sun	SY,	Ramalingam	SS,	Doetsch	PW,	Xiao	ZQ,	Khuri	FR,	Curran	WJ,	
Deng	X.	c-Myc	suppression	of	DNA	double-strand	break	repair.	Neoplasia.	
2012;14(12):1190-1202.	
Liu	Y,	Sun	SY,	Owonikoko	TK,	Sica	GL,	Curran	WJ,	Khuri	FR,	Deng	X.	Rapamycin	induces	Bad	
phosphorylation	in	association	with	its	resistance	to	human	lung	cancer	cells.	Mol	Cancer	
Ther.	2012;11(1):45-56.	
Shen	J,	Xu	L,	Owonikoko	TK,	Sun	SY,	Khuri	FR,	Curran	WJ,	Deng	X.	NNK	promotes	migration	
and	invasion	of	lung	cancer	cells	through	activation	of	c-Src/PKCiota/FAK	loop.	Cancer	Lett.	
2012;318(1):106-113.	
Wang	B,	Xie	M,	Li	R,	Owonikoko	TK,	Ramalingam	SS,	Khuri	FR,	Curran	WJ,	Wang	Y,	Deng	X.	
Role	of	Ku70	in	deubiquitination	of	Mcl-1	and	suppression	of	apoptosis.	Cell	Death	Differ.	
2014;21(7):1160-1169.	

Wang	Q,	Sun	SY,	Khuri	F,	Curran	WJ,	Deng	X.	Mono-	or	double-site	phosphorylation	
distinctly	regulates	the	proapoptotic	function	of	Bax.	PLoS	One.	2010;5(10):e13393.	
Xin	M,	Li	R,	Xie	M,	Park	D,	Owonikoko	TK,	Sica	GL,	Corsino	PE,	Zhou	J,	Ding	C,	White	MA,	
Magis	AT,	Ramalingam	SS,	Curran	WJ,	Khuri	FR,	Deng	X.	Small-molecule	Bax	agonists	for	
cancer	therapy.	Nat	Commun.	2014;5:4935.	

INFLAMMATORY	ROLE	FOR	LKB1	TUMOR	SUPPRESSOR	IN	LUNG	CANCER		

Edward	Ratovitski,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2009		
Dr.	Ratovitski	and	his	colleagues	showed	that	the	cigarette	smoking	induces	LKB1/PEA-3/	
delta	Np63-dependent	transcriptional	regulation	of	inflammatory	molecules,	such	as	COX-
2/	PTGS.	Using	mainstream	smoke	extract	(MSE)	and	sidestream	smoke	extract	(SSE)	as	
models	for	primary	and	secondhand	tobacco	smoking,	they	found	that	both	downregulate	
protein	levels	for	LKB1,	and	upregulate	protein	levels	for	PEA	3	and	COX-2	in	a	dose-
dependent	manner.	The	team	found	that	the	C/EBP	beta,	NF-kappa	B,	NF-Y	(CHOP),	PEA	3	
(ETS),	and	delta	Np63	proteins	bind	to	a	specific	region	(-550	to	-130)	of	the	COX-2	
promoter	while	forming	multiple	protein	complexes	in	lung	cancer	cells	exposed	to	MSE	
and	SSE.	This	defines	a	link	between	various	transcription	factors	occupying	the	COX-2	
promoter	and	cellular	responses	to	cigarette	smoke	exposure	involving	delta	Np63	alpha.	
The	data	define	a	role	for	cooperation	among	various	chromatin	components	in	regulation	
of	COX-2	expression	and	strengthen	the	observation	that	the	inflammatory	process	plays	a	
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central	role	in	tumorigenesis	of	epithelial	cells,	which	is	exacerbated	by	exposure	to	
tobacco	smoke.		
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9270.	
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2010;9(2):328-338.	

Huang	Y,	Ratovitski	EA.	Phospho-DeltaNp63alpha/Rpn13-dependent	regulation	of	LKB1	
degradation	modulates	autophagy	in	cancer	cells.	Aging	(Albany	NY).	2010;2(12):959-968.	
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Kim	MS,	Huang	Y,	Lee	J,	Zhong	X,	Jiang	WW,	Ratovitski	EA,	Sidransky	D.	Cellular	
transformation	by	cigarette	smoke	extract	involves	alteration	of	glycolysis	and	
mitochondrial	function	in	esophageal	epithelial	cells.	Int	J	Cancer.	2010;127(2):269-281.	

Ratovitski	EA.	LKB1/PEA3/DeltaNp63	pathway	regulates	PTGS-2	(COX-2)	transcription	in	
lung	cancer	cells	upon	cigarette	smoke	exposure.	Oxid	Med	Cell	Longev.	2010;3(5):317-324.	
Ratovitski	EA.	DeltaNp63alpha/IRF6	interplay	activates	NOS2	transcription	and	induces	
autophagy	upon	tobacco	exposure.	Arch	Biochem	Biophys.	2011;506(2):208-215.	

Sen	T,	Sen	N,	Brait	M,	Begum	S,	Chatterjee	A,	Hoque	MO,	Ratovitski	E,	Sidransky	D.	
DeltaNp63alpha	confers	tumor	cell	resistance	to	cisplatin	through	the	AKT1	transcriptional	
regulation.	Cancer	Res.	2011;71(3):1167-1176.	
Sen	T,	Sen	N,	Huang	Y,	Sinha	D,	Luo	ZG,	Ratovitski	EA,	Sidransky	D.	Tumor	protein	
p63/nuclear	factor	kappaB	feedback	loop	in	regulation	of	cell	death.	J	Biol	Chem.	
2011;286(50):43204-43213.	
PRESENTATIONS	AND	ABSTRACTS	

Fete	M,	van	Bokhoven	H,	Clements	SE,	McKeon	F,	Roop	DR,	Koster	MI,	Missero	C,	Attardi	
LD,	Lombillo	VA,	Ratovitski	EA,	Julapalli	M,	Ruths	D,	Sybert	VP,	Siegfried	EC,	Bree	AF.	
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International	research	symposium	on	ankyloblepharon-ectodermal	defects-cleft	lip	and/or	
palate	(AEC)	syndrome	[abstract].	Amer	J	Med	Gen	2009;149A:1885-1893.		

INFLAMMATION	AND	STEM	CELLS	IN	SMOKE	INDUCED	LUNG	CANCER		
Rebecca	Toonkel,	MD,	May-Lin	Wilgus,	MD;	Columbia	University;	YCSA	2009		

Dr.	Wilgus	took	over	the	grant	from	Dr.	Toonkel.	She	and	her	colleagues	developed	two	
murine	models	of	chronic	lung	inflammation;	a	model	of	intranasal	exposure	to	exogenous	
lipopolysaccharide	and	a	transgenic	model	expressing	IL-1	beta	in	the	lung.	They	used	
these	models	in	tagged	bone	marrow	transfer	studies	from	reporter	mouse	donors	to	track	
bone	marrow-derived	progenitor	cell	(BMPC)	contributions	to	tumors	induced	by	SHS	
exposure	to	test	the	hypothesis	that	chronic	inflammation	and	BMPCs	promote	SHS-
associated	lung	carcinogenesis.		
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Borczuk	AC,	Sole	M,	Lu	P,	Chen	J,	Wilgus	ML,	Friedman	RA,	Albelda	SM,	Powell	CA.	
Progression	of	human	bronchioloalveolar	carcinoma	to	invasive	adenocarcinoma	is	
modeled	in	a	transgenic	mouse	model	of	K-ras-induced	lung	cancer	by	loss	of	the	TGF-beta	
type	II	receptor.	Cancer	Res.	2011;71(21):6665-6675.	
Toonkel	RL,	Borczuk	AC,	Pearson	GD,	Horn	EM,	Thomashow	BM.	Sarcoidosis-associated	
fibrosing	mediastinitis	with	resultant	pulmonary	hypertension:	a	case	report	and	review	of	
the	literature.	Respiration.	2010;79(4):341-345.	

Toonkel	RL,	Borczuk	AC,	Powell	CA.	Tgf-beta	signaling	pathway	in	lung	adenocarcinoma	
invasion.	J	Thorac	Oncol.	2010;5(2):153-157.	
Wilgus	ML,	Borczuk	AC,	Stoopler	M,	Ginsburg	M,	Gorenstein	L,	Sonett	JR,	Powell	CA.	Lysyl	
oxidase:	a	lung	adenocarcinoma	biomarker	of	invasion	and	survival.	Cancer.	
2011;117(10):2186-2191.	

PRESENTATIONS	AND	ABSTRACTS		

Toonkel	RL,	Jayakumar	A,	Zhoa	W,	et	al.	Chronic	inflammation	promotes	tobacco	
carcinogen	associated	tumors	in	lung	cancer	susceptible	(AJ)	and	resistant	(B6)	mice	
[abstract].	Presented	at	the	American	Thoracic	Society	International	Conference.	New	
Orleans	,	LA,	May	16-21,	2010.		
Wilgus	M-L,	Chen	J,	Borczuk	A,	Friedman	R,	Albelda	SM,	Powell	CA.	Lung	adenocarcinoma	
stromal	invasion	biomarkers	thrombospondin-2	and	platelet-derived	growth	factor	
receptor-beta	are	associated	with	poor	survival.	Presented	at	the	American	Thoracic	
Society	International	Conference.	Denver,	CO,	May	13-18,	2011.		

BOOK	CHAPTERS,	ETC.		
Toonkel	R,	Powell	CA.	The	Gender-Specific	Aspects	of	Lung	Cancer.	In:	Legato	M,	ed.	
Principles	of	Gender-Specific	Medicine.	Elsevier,	Inc.,	2009.		
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TOLERANCE	OF	TOBACCO	SMOKE-INDUCED	DNA	DAMAGE	IN	LUNG		
Laura	Barkley-Elliman,	PhD;	Galway	University;	YCSA	2008		

Benzo[a]pyrene	(B[a]P)	is	a	carcinogenic	component	of	cigarette	smoke	that	is	metabolized	
within	cells	to	B[a]P	diol	epoxide	(BPDE),	which	covalently	binds	DNA	to	form	bulky	
adducts.	Dr.	Barkley-Elliman	and	colleagues	showed	that	E3	ligase	Rad18	is	
phosphorylated	in	response	to	BPDE-induced	DNA	damage,	and	that	this	phosphorylation	
in	vivo	requires	the	checkpoint	kinase,	Chk1.	They	identified	five	in	vivo	Rad18	
phosphorylation	sites;	one	of	which	is	phosphorylated	directly	by	the	c-jun	N-terminal	
kinase	and	indirectly	by	Chk1.	In	addition,	phosphorylation	at	this	specific	site	is	required	
for	appropriate	trans-lesion	synthesis	(TLS)	polymerase	recruitment	to	BPDE	adducts.	The	
team	studied	whether	Rad18	E3	ligase	activity	and	subsequent	DNA	polymerase	kappa	
recruitment	are	regulated	by	Chk1.	They	also	studied	the	effect	of	phosphorylation	site	
mutations	on	the	subcellular	localization	of	Rad18,	proliferating	cell	nuclear	antigen-
directed	ubiquitination,	interaction	with	TLS	polymerases,	and	recovery	from	the	S	phase	
checkpoint.	They	investigated	whether	Rad18	phosphorylation	sites	are	mutated	in	lung	
cancer	to	give	loss-of-function	or	gain-of-function	phenotypes	that	perturb	TLS.		
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stalled	replication	forks.	Mol	Biol	Cell.	2012;23(10):1943-1954.	

Barkley	LR,	Santocanale	C.	MicroRNA-29a	regulates	the	benzo[a]pyrene	dihydrodiol	
epoxide-induced	DNA	damage	response	through	Cdc7	kinase	in	lung	cancer	cells.	
Oncogenesis.	2013;2:e57.	
Elliman	SJ,	Howley	BV,	Mehta	DS,	Fearnhead	HO,	Kemp	DM,	Barkley	LR.	Selective	
repression	of	the	oncogene	cyclin	D1	by	the	tumor	suppressor	miR-206	in	cancers.	
Oncogenesis.	2014;3:e113.	
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Barkley	LR,	Santocanale	C.	miR-29	modulates	Cdc7	kinase	during	replication	stress.	
Presented	at	the	Irish	Association	for	Cancer	Research	(IACR),	Annual	Meeting.	Dublin,	
Ireland,	Feb27-Mar	1,	2013.	

Howley	B,	Fearnhead	HO,	Santocanale	C,	Elliman	SJ,	Barkley	LR.	A	microRNA-206/Cyclin	
D1	axis	is	conserved	in	muscle	differentiation	and	breast	cancer	proliferation.	Presented	at	
the	Irish	Association	for	Cancer	Research	Annual	Meeting.	Cork,	Ireland,	Mar	3-4,	2011.		
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Stromal	cells	in	immunity.	Syndecan	2	a	therapeutic	target	within	the	breast	tumour	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

412	

microenvironment	creating	an	immunosuppressive,	promigratory	niche.	Presented	at	the	
Keystone	Symposia.	Keystone,	CO,	Feb	7-11,	2016.	

THERAPEUTIC	TARGETS	IN	K-RAS-INDUCED	LUNG	CANCER		
Daniela	S.	Bassères,	PhD;	Universidade	de	São	Paulo;	YCSA	2008		

Dr.	Bassères	and	colleagues	identified	and	tested	therapeutic	targets	in	K-Ras-mediated	
lung	cancer.	There	is	a	well-established	relationship	between	cigarette	smoke	exposure	
and	K-Ras	mutations.	The	team	investigated	a	critical	downstream	effector	of	oncogenic	K-
Ras,	the	transcription	factor	nuclear	factor	B	(NF-	kappa	B)	and	its	activation	by	K-Ras,	
which	involves	two	important	therapeutic	targets:	aurora	kinases	and	IkB	kinase	(IKK).	
The	team	determined	the	function	and	relative	importance	of	NF-kappa	B	and	IKK	and	
aurora	kinases	in	K-Ras-transformed	human	cells	and	determined	the	therapeutic	efficacy	
of	targeting	of	their	pathways	in	K-Ras-induced	lung	cancer	in	situ.	An	RNA	interference	
approach	was	used	to	inhibit	expression	of	the	p65	NF-kappa	B	subunit	of	IKK	or	aurora	
kinases	A	and	B,	and	the	oncogenic	properties	of	the	transformed	cells	were	analyzed.	A	K-
Ras-induced	lung	cancer	mouse	model	was	used	to	evaluate	the	effects	of	pharmacological	
inhibition	of	IKK	and	aurora	kinases	on	lung	tumor	growth	and	overall	survival.		
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Thakkar	BM,	Soo	RA,	Iwama	A,	Lim	B,	Halmos	B,	Neuberg	D,	Tenen	DG,	Levantini	E.	
Targeted	BMI1	inhibition	impairs	tumor	growth	in	lung	adenocarcinomas	with	low	
CEBPalpha	expression.	Sci	Transl	Med.	2016;8(350):350ra104.	
ALLELIC	IMBALANCE	AND	MIRNA	REGULATION	BY	TOBACCO	SMOKE	IN	NSCLC		

Shahnaz	Begum,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2008		

Dr.	Begum	and	colleagues	determined	whether	there	are	distinct	patterns	of	allelic	
imbalance	that	correspond	to	deregulated	micro	RNA	(miRNA)	expression	in	primary	lung	
cancers.	They	correlated	these	allelic	imbalances	and	deregulated	miRNAs	in	lung	
adenocarcinoma	in	smokers,	non-smokers,	and	passive	smokers,	using	single	nucleotide	
polymorphism	array	hybridization	for	over	250,000	markers.	They	generated	a	genome-
wide	map	of	loss	of	heterozygosity	(LOH)	in	these	samples,	and	compared	classification	by	
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allelic	imbalance/LOH	with	classification	by	deregulated	miRNA	to	validate	
adenocarcinoma	classification	to	aid	in	the	identification	of	lung	cancer-associated	
deregulated	genes	(oncogenes	and	tumor	suppressor	genes).		
FAMRI	SUPPORTED	RESEARCH		
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Epidemiol	Biomarkers	Prev.	2009;18(11):2984-2991.	
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2010;127(10):2351-2359.	
Demokan	S,	Chuang	AY,	Chang	X,	Khan	T,	Smith	IM,	Pattani	KM,	Dasgupta	S,	Begum	S,	Khan	
Z,	Liegeois	NJ,	Westra	WH,	Sidransky	D,	Koch	W,	Califano	JA.	Identification	of	guanine	
nucleotide-binding	protein	gamma-7	as	an	epigenetically	silenced	gene	in	head	and	neck	
cancer	by	gene	expression	profiling.	Int	J	Oncol.	2013;42(4):1427-1436.	

Glazer	CA,	Smith	IM,	Ochs	MF,	Begum	S,	Westra	W,	Chang	SS,	Sun	W,	Bhan	S,	Khan	Z,	
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Goldenberg	D,	Begum	S,	Westra	WH,	Khan	Z,	Sciubba	J,	Pai	SI,	Califano	JA,	Tufano	RP,	Koch	
WM.	Cystic	lymph	node	metastasis	in	patients	with	head	and	neck	cancer:	An	HPV-
associated	phenomenon.	Head	Neck.	2008;30(7):898-903.	
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Bieberich	CJ,	Epstein	JI,	De	Marzo	AM.	NKX3.1	as	a	marker	of	prostatic	origin	in	metastatic	
tumors.	Am	J	Surg	Pathol.	2010;34(8):1097-1105.	
Hoque	MO,	Brait	M,	Rosenbaum	E,	Poeta	ML,	Pal	P,	Begum	S,	Dasgupta	S,	Carvalho	AL,	
Ahrendt	SA,	Westra	WH,	Sidransky	D.	Genetic	and	epigenetic	analysis	of	erbB	signaling	
pathway	genes	in	lung	cancer.	J	Thorac	Oncol.	2010;5(12):1887-1893.	
Kaur	J,	Demokan	S,	Tripathi	SC,	Macha	MA,	Begum	S,	Califano	JA,	Ralhan	R.	Promoter	
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2010;127(10):2367-2373.	
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Westra	WH,	Hoque	MO,	Tao	Q,	Sidransky	D.	A	survey	of	methylated	candidate	tumor	
suppressor	genes	in	nasopharyngeal	carcinoma.	Int	J	Cancer.	2011;128(6):1393-1403.	
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carcinomas.	Laryngoscope.	2009;119(8):1542-1549.	
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2009;4(3):e4961.	
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Subhawong	AP,	Subhawong	T,	Nassar	H,	Kouprina	N,	Begum	S,	Vang	R,	Westra	WH,	Argani	
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as	the	HPV-related	poorly	differentiated	squamous	cell	carcinomas	which	they	resemble	
morphologically.	Am	J	Surg	Pathol.	2009;33(2):163-175.	
Taube	JM,	Begum	S,	Shi	C,	Eshleman	JR,	Westra	WH.	Benign	nodal	nevi	frequently	harbor	
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DEVELOPMENT	OF	STRUCTURE-BASED	SMALL	MOLECULE	ANTI-LUNG	CANCER	
DRUG(S)	BY	TARGETING	BAX		

Xingming	Deng,	MD,	PhD;	Emory	University;	CIA	2008		
Dr.	Deng	and	colleagues	discovered	that	nicotine-activated	AKT	phosphorylates	Bax	at	
serine	184	(Ser184),	which	abolishes	the	proapoptotic	activity	of	Bax.	In	contrast,	protein	
phosphatase	2A-mediated	dephosphorylation	of	Bax	at	Ser184	activates	its	proapoptotic	
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function,	suggesting	that	the	Ser184	site	is	critical	in	regulating	its	proapoptotic	activity.	
The	investigators	chose	the	Ser184	residue	as	a	docking	site	for	screening	of	small	
molecules	that	may	activate	Bax	using	the	computerized	DOCK	suite	of	programs	(version	
6.1)	and	a	database	of	300,000	small	molecules	from	the	National	Cancer	Institute	(NCI)	
filtered	to	follow	the	Lipinski	rules.	Thirty-six	of	the	compounds	determined	to	have	the	
highest	affinity	for	the	Bax	Ser184	site	were	obtained	from	NCI	and	tested	for	their	effects	
on	apoptosis.	Three	of	the	36	compounds	potently	induce	apoptosis	of	various	human	lung	
cancer	cells;	SMBA1,	SMBA2,	and	SMBA3.	Treatment	of	lung	cancer	cells	with	SMBA1,	2,	or	
3	blocks	nicotine-induced	Bax	phosphorylation	in	association	with	enhanced	apoptotic	cell	
death.	Importantly,	a	combination	of	SMBA1,	2,	or	3	with	a	chemotherapeutic	drug	such	as	
cisplatin	significantly	enhances	chemosensitivity	of	lung	cancer	cells	as	compared	to	drug	
alone.	It	appears	that	SMBA(s)	may	activate	the	proapoptotic	function	of	Bax	by	binding	to	
the	Ser184	site,	which	leads	to	apoptosis.	The	SMBAs	may	have	potent	anti-tumor	effects	in	
vivo.		
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Wang	Q,	Gao	F,	Wang	T,	Flagg	T,	Deng	X.	A	nonhomologous	end-joining	pathway	is	required	
for	protein	phosphatase	2A	promotion	of	DNA	double-strand	break	repair.	Neoplasia.	
2009;11(10):1012-1021.	
Zhao	J,	Xin	M,	Wang	T,	Zhang	Y,	Deng	X.	Nicotine	enhances	the	antiapoptotic	function	of	
Mcl-1	through	phosphorylation.	Mol	Cancer	Res.	2009;7(12):1954-1961.	

GENDER	DIFFERENCES	IN	THE	EFFICACY	OF	ANTIANGIOGENIC	THERAPIES:	THE	ROLE	
OF	EGFR/ESTROGEN	RECEPTOR	INTERACTIONS	IN	NSCLC		

Matthew	H.	Herynk,	PhD;	University	of	Texas	M.	D.	Anderson	Cancer	Center;	YCSA	
2008		

Dr.	Herynk	investigated	whether	the	epidermal	growth	factor	receptor	(EGFR)	and	
estrogen	receptor	(ER)	pathways	cooperatively	interact	to	increase	angiogenesis	and	
enhance	EGFR	dependence.	He	examined	the	role	of	estrogen	and	EGFR-mediated	signaling	
in	vitro	by	measuring	the	production	of	cytokines	and	angiogenic	factors	in	NSCLC	cell	lines	
and	endothelial	cells	derived	from	normal	lung	and	lung	tumors.	Using	reverse	phase	
protein	arrays	and	multiplex	bead	analysis,	he	and	his	team	analyzed	differentially	
activated	signal	transduction	pathways	and	secreted	angiogenic	factors	following	
modulation	of	estrogen	receptor	signaling.	They	examined	the	role	of	estrogen	signaling	in	
the	therapeutic	efficacy	of	VEGF	or	dual	EGFR/VEGFR	inhibitors	by	modulating	estrogen	
signaling	in	an	in	vivo	xenograft	model	of	NSCLC.	These	studies	helped	to	explain	the	
molecular	mechanisms	underlying	gender-specific	differences	in	angiogenesis	and	the	
responsiveness	to	antiangiogenic	therapies.		
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Raso	MG,	Behrens	C,	Herynk	MH,	Liu	S,	Prudkin	L,	Ozburn	NC,	Woods	DM,	Tang	X,	Mehran	
RJ,	Moran	C,	Lee	JJ,	Wistuba,	II.	Immunohistochemical	expression	of	estrogen	and	
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progesterone	receptors	identifies	a	subset	of	NSCLCs	and	correlates	with	EGFR	mutation.	
Clin	Cancer	Res.	2009;15(17):5359-5368.	

Xu	L,	Nilsson	MB,	Saintigny	P,	Cascone	T,	Herynk	MH,	Du	Z,	Nikolinakos	PG,	Yang	Y,	Prudkin	
L,	Liu	D,	Lee	JJ,	Johnson	FM,	Wong	KK,	Girard	L,	Gazdar	AF,	Minna	JD,	Kurie	JM,	Wistuba,	II,	
Heymach	JV.	Epidermal	growth	factor	receptor	regulates	MET	levels	and	invasiveness	
through	hypoxia-inducible	factor-1alpha	in	non-small	cell	lung	cancer	cells.	Oncogene.	
2010;29(18):2616-2627.	
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Petricoin	E,	Liebler	D,	Ellis	LM.	Proteomic	analysis	of	chemoresistance	in	colorectal	cancer	
cells:	Potential	paracrine	mechanisms	of	resistance.	Proc	Am	Assoc	Cancer	Res	Abs	
2010:A2276.	

Cascone	T,	Nikolinakos	P,	Xu	L,	Herynk	MH,	Nilsson	M,	Heymach	JV.	Differential	regulation	
hypoxia	inducible	factor	(HIF)-1alpha	and	-2alpha	in	human	NSCLC	cell	lines	bearing	wild	
type	and	mutated	EGFR	[abstract].	Proc	Am	Assoc	Cancer	Res	2008:A6904.	

Herynk	MH,	Cascone	T,	Xu	L,	Heymach	JV.	A	role	for	c-Src	in	EGFR-induced	upregulation	of	
HIF-1alpha	[abstract].	Proc	Annu	Meet	Am	Assoc	Cancer	Res	2009:A4216.		
Herynk	MH,	Xu	L,	Heymach	JV.	Impact	of	estrogen	signaling	on	cell	migration	and	
proliferation	of	NSCLC	cell	lines	[abstract].	Proc	Annu	Meet	Am	Assoc	Cancer	Res	
2008:A3034.	

TETRAVALENT	VACCINE	AGAINST	SCLC:	A	PILOT	TRIAL		

Lee	M.	Krug,	MD;	Memorial	Sloan-Kettering	Cancer	Center;	CIA	2008		
Dr.	Krug	and	his	team	conducted	a	pilot	clinical	trial	of	an	antibody-inducing	tetravalent	
vaccine	against	SCLC.	In	this	trial,	10	patients	with	limited	or	extensive	stage	SCLC	and	a	
complete	or	partial	remission	after	first-line	chemotherapy	and	radiation	therapy	were	
enrolled.	The	primary	endpoints	were	safety	and	immunogenicity.	The	individual	
conjugates	of	the	tetravalent	vaccine	were	prepared	under	contract	by	GMP	facilities	or	in	
the	Clinical	Grade	Production	Facility	at	the	Memorial	Sloan-Kettering	Cancer	Center.	

HEDGEHOG	SIGNALING	IN	SMALL	CELL	LUNG	CANCER	STEM	CELLS		

Craig	D.	Peacock,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2008		
Dr.	Peacock	and	colleagues	investigated	whether	conventional	chemotherapy	in	small	cell	
lung	cancer	(SCLC)	effectively	kills	differentiated	cancer	cells	while	sparing	
undifferentiated	cancer	stem	cells,	which	could	regenerate	the	entire	tumor	in	a	
chemoresistant	form.	The	investigators	focused	on	the	role	of	embryonic	signaling	
pathways	in	promoting	tumor	regeneration	through	the	regulation	of	self-renewal.	They	
demonstrated	a	requirement	of	Hedgehog	(Hh)	signaling	in	the	self-renewal	of	SCLC	and	
shown	that	Hh	pathway	antagonists	can	block	recurrence	following	chemotherapy	in	vivo.	
The	team	showed	that	Hh	signaling	occurs	through	non-canonical	pathways	in	SCLC	and	
they	performed	basic	and	pre-clinical	studies	to	address	the	mechanism	and	significance	of	
this	observation.		
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EPHA2	KINASE	AS	A	TARGET	FOR	TREATMENT	AND	EARLY	DETECTION	OF	LUNG	
CANCER		

Bingcheng	Wang,	PhD;	Case	Western	Reserve	University;	CIA	2008		
Dr.	Wang	and	colleagues	showed	that	tumor	suppressor	gene	EphA2	homozygous	
knockout	mice	but	not	their	wild	type	littermates	spontaneously	develop	lung	tumors,	and	
display	markedly	increased	susceptibility	to	chemically	induced	lung	carcinogenesis.	
EphA2	is	consistently	upregulated	in	tumors	arising	in	wild	type	mice.	The	overexpression	
is	robust	and	occurs	very	early,	even	in	preneoplastic	lesions.	However,	the	overexpressed	
EphA2	is	poorly	activated	in	mouse	tumors,	suggesting	that	its	tumor	suppressor	activities	
have	been	functionally	silenced	during	tumorigenesis.	The	team	found	that	the	loss	of	
tumor	suppressor	activities	is	correlated	with	loss	of	ligand	expression;	similar	
observations	were	made	in	human	lung	cancer.	In	human	NSCLC	cells	in	vitro,	the	latent	
tumor	suppressor	function	can	be	reawakened	by	stimulation	with	ephrin-A1,	a	ligand	for	
EphA2.	This	causes	suppression	of	ERK1/2	and	Akt	kinase	activities	and	inhibition	of	cell	
migration	and	proliferation.	Systemic	administration	of	ephrin-A1-Fc	leads	to	selective	
homing	of	the	ligand	to	tumors	that	overexpress	the	dormant	EphA2,	resulting	in	
activation.		
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2009;10(7):722-728.	
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P,	Bardenstein	D,	Klein	AP,	Bailey-Wilson	JE,	Gong	X,	Spector	TD,	Andrew	T,	Hammond	CJ,	
Elston	RC,	Iyengar	SK,	Wang	B.	EPHA2	is	associated	with	age-related	cortical	cataract	in	
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Akt.	Cancer	Cell.	2009;16(1):9-20.	(This	article	was	featured	in	Nature	2009;461:149).	

SMOKING,	POLYMORPHISMS,	AND	LUNG	CANCER	PROGNOSIS		

Zhaoxi	(Michael)	Wang,	MD,	PhD;	Harvard	School	of	Public	Health;	CIA	2008		
Dr.	Wang	and	colleagues	investigated	whether	SHS	exposure	(before	diagnosis	and	
continuous	SHS	exposure	after	diagnosis)	is	associated	with	shorter	survival	in	a	large	
population	of	lung	cancer	patients.	In	addition,	they	investigated	whether	genetic	
polymorphisms	of	genes	involved	in	several	biological	pathways,	e.g.,	tobacco	smoke	
metabolism,	DNA	repair,	and	cell	cycle	regulation	modify	the	association	between	smoking	
and	the	survival	of	lung	cancer	patients.	The	team	used	various	statistical	techniques	to	
adjust	for	important	covariates	that	have	been	shown	to	be	associated	with	lung	cancer	
survival,	including	clinical	stage	and	performance	status.	This	study	resulted	in	a	better	
idea	of	how	the	combination	of	SHS	exposure	and	constitutive	host	factors	influences	the	
effect	of	cancer	therapy	and	provided	easily	measurable	markers	to	help	clinicians	plan	
patient-specific	therapy.		

FAMRI	SUPPORTED	RESEARCH		
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Su	L,	Asomaning	K,	Christiani	DC.	Genome-wide	analysis	of	survival	in	early-stage	non-
small-cell	lung	cancer.	J	Clin	Oncol.	2009;27(16):2660-2667.	

Ter-Minassian	M,	Asomaning	K,	Zhao	Y,	Chen	F,	Su	L,	Carmella	SG,	Lin	X,	Hecht	SS,	
Christiani	DC.	Genetic	variability	in	the	metabolism	of	the	tobacco-specific	nitrosamine	4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone	(NNK)	to	4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanol	(NNAL).	Int	J	Cancer.	2012;130(6):1338-1346.	(Laboratory	of	Dr.	Zhaoxi	
Wang).		
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REGULATION	OF	NON-SMALL	CELL	LUNG	CANCER	BY	NOTCH		
Douglas	W.	Ball,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2007		

Dr.	Ball’s	data	for	both	small	cell	lung	cancer	(SCLC)	and	non-small	cell	lung	cancer	
(NSCLC)	illustrate	the	heterogeneity	of	the	capacity	of	individual	cancer	cells	within	a	
tumor	to	initiate	new	tumors.	Using	direct	xenograft	models	for	SCLC,	Dr.	Ball	and	
colleagues	identified	two	key	markers	of	enhanced	tumor-initiating	capacity,	CD133/	
prominin	1	and	aldehdye	dehdrogenase	(ALDH1A1).	Both	of	these	markers	are	positively	
regulated	by	the	neuroendocrine	bHLH	transcription	factor	achaete-scute	homolog	1	
(ASCL1),	as	identified	by	microarray	and	confirmed	by	quantitative	PCR,	fluorescence	
activated	cell	sorting,	and	chromatin	immunoprecipitation.	ASCL1	expression	and	action	
are	antagonized	by	the	Notch	signaling	pathway.	High	levels	of	Notch	pathway	signaling	
activity	are	found	in	a	spectrum	of	NSCLC	cell	lines	and	NSCLC	tumors	using	tissue	
microarrays.	A	broad	range	of	Notch	pathway	activity	concordant	with	expression	of	
CD133	and	ALDH1A1	was	found	in	NSCLC	direct	xenograft	tumor	models.		
FAMRI	SUPPORTED	RESEARCH		
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Jiang	T,	Collins	BJ,	Jin	N,	Watkins	DN,	Brock	MV,	Matsui	W,	Nelkin	BD,	Ball	DW.	Achaete-
scute	complex	homologue	1	regulates	tumor-initiating	capacity	in	human	small	cell	lung	
cancer.	Cancer	Res.	2009;69(3):845-854.		
USING	NOVEL	TUMOR	MODELS	AND	NOVEL	THERAPEUTICS	TO	DEFINE	TUMOR	
PROGENITORS	IN	SMALL	LUNG	CANCER		

Christine	L.	Hann,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2007		
Dr.	Hann	and	colleagues	targeted	the	Bcl-2	protein,	a	central	apoptotic	inhibitor	that	is	
upregulated	in	70-90%	of	small	cell	lung	cancer	(SCLC)	patients.	The	investigators	
demonstrated	a	dramatic	regression	in	SCLC	cell	line	xenografts	treated	with	ABT-737,	a	
potent	small	molecule	inhibitor	of	Bcl-2.	These	preclinical	studies	were	expanded	to	
include	a	newer	primary	xenograft	model	system	that	may	better	reflect	patient	tumor	
biology.	For	primary	SCLC	xenografts	that	express	very	low	levels	of	Bcl-2,	ABT-737	
treatment	alone	did	not	have	antitumor	efficacy;	however,	when	co-administered	with	the	
chemotherapy	agent	etoposide,	ABT-737	caused	statistically	significant	decreases	in	tumor	
growth.	Treatment	of	two	primary	SCLC	xenografts	that	express	high	levels	of	Bcl-2	with	
ABT-737	alone	caused	a	near	arrest	of	tumor	growth.	The	addition	of	etoposide	did	not	
enhance	the	antitumor	effect	of	ABT-737	in	these	particular	xenografts.	A	third	Bcl-2-
expressing	primary	SCLC	xenograft	demonstrated	intermediate	sensitivity	to	ABT-737	
treatment,	which	was	enhanced	with	etoposide.	To	define	mechanisms	that	may	contribute	
to	ABT-737	resistance,	the	investigators	characterized	an	ABT-737-resistant	derivative	cell	
line	and	found	that	both	Bcl-2	expression	and	Bcl-2:BIM	heterodimers	are	decreased.	
Expression	profiling	revealed	85	genes	with	changes	in	expression	associated	with	
acquired	resistance.	Dr.	Hann’s	team	validated	eight	of	these	genes,	all	of	which	are	
implicated	in	tumorigenesis.		
FAMRI	SUPPORTED	RESEARCH		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

420	

PUBLICATIONS		
Gandhi	L,	Camidge	DR,	Ribeiro	de	Oliveira	M,	Bonomi	P,	Gandara	D,	Khaira	D,	Hann	CL,	
McKeegan	EM,	Litvinovich	E,	Hemken	PM,	Dive	C,	Enschede	SH,	Nolan	C,	Chiu	YL,	Busman	
T,	Xiong	H,	Krivoshik	AP,	Humerickhouse	R,	Shapiro	GI,	Rudin	CM.	Phase	I	study	of	
Navitoclax	(ABT-263),	a	novel	Bcl-2	family	inhibitor,	in	patients	with	small-cell	lung	cancer	
and	other	solid	tumors.	J	Clin	Oncol.	2011;29(7):909-916.	
Hann	CL,	Daniel	VC,	Sugar	EA,	Dobromilskaya	I,	Murphy	SC,	Cope	L,	Lin	X,	Hierman	JS,	
Wilburn	DL,	Watkins	DN,	Rudin	CM.	Therapeutic	efficacy	of	ABT-737,	a	selective	inhibitor	
of	BCL-2,	in	small	cell	lung	cancer.	Cancer	Res.	2008;68(7):2321-2328.	
Hann	CL,	Rudin	CM.	Fast,	hungry	and	unstable:	finding	the	Achilles'	heel	of	small-cell	lung	
cancer.	Trends	Mol	Med.	2007;13(4):150-157.	
Hann	CL,	Rudin	CM.	Management	of	small-cell	lung	cancer:	incremental	changes	but	hope	
for	the	future.	Oncology	(Williston	Park).	2008;22(13):1486-1492.	

Husain	H,	Hann	C,	Hales	R.	Radiotherapy	in	small-cell	lung	cancer.	Oncology	(Williston	
Park).	2010;24(11):1047,	1049.	
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Connis	N,	Gardner	E,	Poirier	JT,	Kamat	CD,	Cope	L,	Rudin	CM,	Hann	CL.	Rapamycin	can	
overcome	ABT-737	resistance	in	patient-derived	SCLC	xenograft	models.	Presented	at	the	
AACR	Annual	Meeting.	Washington,	DC,	Apr	6-10,	2013.		
Connis	N,	Gardner	E,	Poirier	JT,	Kamat	CD,	Cope	L,	Rudin	CM,	Hann	CL.	ABT737/263.	
Presented	at	the	13th	Annual	Targeted	Therapies	for	the	Treatment	of	Lung	Cancer	
(IASLC).	Santa	Monica,	CA,	Feb	20-23,	2013.		
Connis	N,	Gardner	E,	Poirier	JT,	Kamat	CD,	Cope	L,	Rudin	CM,	Hann	CL.	Bcl-2	and	mTOR	
inhibitors	in	SCLC.	Presented	at	the	NCI	Workshop	on	Small	Cell	Lung	Cancer,	Bethesda,	
MD.	Jul	1,	2013.		

COMBINATION	AD.P53-DC	IMMUNOTHERAPY/CHEMOTHERAPY	FOR	SCLC		

Terri	B.	Hunter,	PhD,	Hatem	Soliman,	MD;	H.	Lee	Moffitt	Cancer	Center	at	the	
University	of	South	Florida;	YCSA	2007		

Dr.	Soliman	and	colleagues	determined	mechanisms	of	increased	efficacy	of	combination	
chemotherapeutic/immunotherapy	treatment	in	SCLC	patients.	They	determined	that	SCLC	
cells	are	relatively	insensitive	to	killing	by	biologically	relevant	doses	of	Paclitaxel	(PA)	in	
vitro.	They	also	determined	that	PA	increases	expression	of	the	pro-survival	protein	Bcl-xl	
in	SCLC	cells,	identifying	an	active	mechanism	of	resistance	of	SCLC	to	PA	treatment.	Thus,	
they	tested	obataclax	mesylate	(GX),	a	pan-Bcl-2	family	inhibitor	that	inhibits	pro-survival	
members	of	the	Bcl	family	(Bcl-2,	Bcl-xl,	Mcl-1)	by	competitively	inhibiting	BH3-binding	of	
pro-apoptotic	proteins.	The	investigators	hypothesized	that	inhibiting	Bcl-family	members	
with	GX	would	enhance	the	tumoricidal	activity	of	PA.	The	team	determined	that	GX	and	PA	
synergize	to	kill	SCLC	tumor	cells	in	vitro.		
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TARGETING	EPIGENETIC	CHANGES	IN	METASTATIC	LUNG	CANCER		
Rosalyn	Juergens,	MD;	Johns	Hopkins	Medical	Institutions;	YCSA	2007		

Studies	by	Dr.	Juergens	and	her	group	showed	that	combined	inhibitions	of	DNA	methyl	
transferases	(DNMTs)	and	histone	deacetylases	(HDACs)	synergistically	induce	re-
expression	of	tumor	suppressor	genes	that	are	epigenetically	silenced	in	cancer.	The	
investigators	tested	the	efficacy	of	combined	epigenetic	targeting	in	patients	with	advanced	
recurrent	NSCLC	using	the	DNMT	inhibitor	5AC	and	the	HDAC	inhibitor	entinostat	on	a	
schedule	that	is	well	tolerated	and	associated	with	significant	activity	in	patients	with	
hematologic	malignancies.	The	team	completed	the	Phase	I	and	II	portions	of	a	clinical	trial.	
They	observed	that	toxicities	are	mild.	There	were	four	patients	with	excellent	responses:	
one	patient	had	a	complete	response	that	lasted	14	months,	one	patient	showed	a	partial	
response,	and	two	patients	had	prolonged	stable	disease	for	over	14	months.	Epigenetic	
therapy	offers	an	alternate	strategy	in	the	fight	against	lung	cancer.		

FAMRI	SUPPORTED	RESEARCH		
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Juergens	RA,	Wrangle	J,	Vendetti	FP,	Murphy	SC,	Zhao	M,	Coleman	B,	Sebree	R,	Rodgers	K,	
Hooker	CM,	Franco	N,	Lee	B,	Tsai	S,	Delgado	IE,	Rudek	MA,	Belinsky	SA,	Herman	JG,	Baylin	
SB,	Brock	MV,	Rudin	CM.	Combination	epigenetic	therapy	has	efficacy	in	patients	with	
refractory	advanced	non-small	cell	lung	cancer.	Cancer	Discovery.	2011;1:598-607.		
PRESENTATIONS	AND	ABSTRACTS		

Juergens	RA,	Vendetti	F,	Coleman	B,	Sebree	R,	Rudek	MA,	Belinsky	SA,	Brock	MV,	Herman	
JG,	Baylin	SB,	Rudin	CM.	A	Phase	II	trial	of	5-azacitidine	(5AC)	and	entinostat	(SNDX-275)	in	
relapsed	advanced	lung	cancer	(NSCLC):	An	interim	analysis.	J	Thorac	Oncol	2009;4:S306.		

Juergens	RA,	Vendetti	F,	Coleman	B,	Sebree	R,	Rudek	MA,	Belinsky	SA,	Brock	MV,	Herman	
JG,	Baylin	SB,	Rudin	CM.	Interim	analysis	of	a	phase	II	trial	of	5-azacitidine	(5AC)	and	
entinostat	(SNDX-275)	in	relapsed	advanced	lung	cancer	(NSCLC)	[abstract].	J	Clin	Oncol	
2009:8055.		
Juergens	RA,	Vendetti	F,	Coleman	B,	Sebree	R,	Rudek	MA,	Belinsky	SA,	Brock	MV,	Herman	
JG,	Baylin	SB,	Rudin	CM.	Phase	I	trial	of	5-azacitidine	(5AC)	and	SNDX-275	in	advanced	lung	
cancer	(NSCLC)	[abstract].	J	Clin	Oncol	2008;19036.		
Juergens	RA,	Vendetti	F,	Coleman	B,	Sebree	R,	Rudek	MA,	Belinsky	SA,	Brock	MV,	Herman	
JG,	Baylin	SB,	Rudin	CM.	A	Phase	II	trial	of	5-azacitidine	(5AC)	and	entinostat	(SNDX-275)	in	
relapsed	advanced	lung	cancer	(NSCLC):	An	interim	analysis.	Presented	at	the	13th	World	
Conference	on	Lung	Cancer.	San	Francisco,	CA,	Jul	31-Aug	4,	2009.		

Juergens	RA.	Targeting	epigenetic	changes	in	non-small	cell	lung	cancer.	PhD	Dissertation	
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in	non-small	cell	cancer	lines	by	absence	of	activating	mutations	[abstract].	American	
Society	of	Clinical	Oncology.	Chicago,	IL	Jun	1-5,	2012.		

MEK-INDUCED	GROWTH	ARREST	IN	SMALL	CELL	LUNG	CANCER	CELLS		
Jong-In	Park,	PhD;	Medical	College	of	Wisconsin;	YCSA	2007		

Dr.	Park	investigated	whether	the	ability	of	small	cell	lung	cancer	(SCLC)	cells	to	arrest	in	
response	to	Ras/Raf	activation	depends	on	a	growth	arrest-specific	intracellular	signaling	
complex	of	the	MAP	kinases,	MEK/	ERK,	and	whether	non-small	cell	lung	cancer	(NSCLC)	
cells,	in	which	Ras/Raf	has	opposing	effects,	have	lost	the	ability	to	form	this	complex.	The	
investigators	studied	the	biochemical	characteristics	of	ERK	required	to	mediate	growth	
arrest	signaling	and	identified	the	components	of	growth	arrest-specific	MEK/	ERK	
complexes	using	tandem	affinity	purification	and	proteomics	mass	spectrometry	
techniques.	ERK	has	been	found	to	be	able	to	utilize	its	noncatalytic	activity	to	mediate	
growth	arrest	signaling.	This	finding	supports	the	hypothesis	that	formation	of	specific	
intracellular	signaling	complexes	of	MEK/ERK	is	important	in	directing	the	pathway	
signaling	toward	growth	arrest.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Arthan	D,	Hong	SK,	Park	JI.	Leukemia	inhibitory	factor	can	mediate	Ras/Raf/MEK/ERK-
induced	growth	inhibitory	signaling	in	medullary	thyroid	cancer	cells.	Cancer	Lett.	
2010;297(1):31-41.	

Garay	JP,	Karakas	B,	Abukhdeir	AM,	Cosgrove	DP,	Gustin	JP,	Higgins	MJ,	Konishi	H,	Konishi	
Y,	Lauring	J,	Mohseni	M,	Wang	GM,	Jelovac	D,	Weeraratna	A,	Sherman	Baust	CA,	Morin	PJ,	
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downregulation	in	prostate	cancer	cells.	Exp	Cell	Res.	2011;317(18):2671-2682.	

Hong	SK,	Kim	JH,	Starenki	D,	Park	JI.	Autophagy	sensitivity	of	neuroendocrine	lung	tumor	
cells.	Int	J	Oncol.	2013;43(6):2031-2038.	
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cellular	levels	of	LC3B	and	SQSTM1/p62	at	expression	levels.	Exp	Cell	Res.	
2014;327(2):340-352.	
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Starenki	D,	Park	JI.	Mitochondria-targeted	nitroxide,	Mito-CP,	suppresses	medullary	
thyroid	carcinoma	cell	survival	in	vitro	and	in	vivo.	J	Clin	Endocrinol	Metab.	
2013;98(4):1529-1540.	
Starenki	D,	Singh	NK,	Jensen	DR,	Peterson	FC,	Park	JI.	Recombinant	leukemia	inhibitory	
factor	suppresses	human	medullary	thyroid	carcinoma	cell	line	xenografts	in	mice.	Cancer	
Lett.	2013;339(1):144-151.	
Wu	PK,	Hong	SK,	Veeranki	S,	Karkhanis	M,	Starenki	D,	Plaza	JA,	Park	JI.	A	mortalin/HSPA9-
mediated	switch	in	tumor-suppressive	signaling	of	Raf/MEK/extracellular	signal-regulated	
kinase.	Mol	Cell	Biol.	2013;33(20):4051-4067.	
DEVELOPING	NRF2	INHIBITORS	FOR	CANCER	CHEMOTHERAPY		

Anju	Singh,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2007		
Dr.	Singh	and	colleagues	screened	a	library	of	FDA-approved	drugs	to	identify	inhibitors	of	
nuclear	factor	erythroid-2-related	factor	2	(Nrf2)	and	identified	several	drugs	as	putative	
inhibitors.	Nrf2	is	a	redox-sensitive	transcription	factor	that	regulates	the	expression	of	
antioxidants,	xenobiotic	detoxification	enzymes,	and	efflux	proteins.	It	also	confers	
cytoprotection	against	a	broad	spectrum	of	drugs	and	electrophiles.	Loss-of-function	
mutations	in	the	Nrf2	inhibitor	Kelch-like	ECH-associated	protein	(KEAP1)	result	in	gain	of	
Nrf2	function	in	lung	and	prostate	cancer.	The	drugs	uncovered	in	the	screen	were	
evaluated	for	their	Nrf2	inhibitory	activity.		
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against	cigarette	smoke-induced	oxidative	stress	in	lungs.	Free	Radic	Biol	Med.	
2009;46(3):376-386.	

Singh	A,	Wu	H,	Zhang	P,	Happel	C,	Ma	J,	Biswal	S.	Expression	of	ABCG2	(BCRP)	is	regulated	
by	Nrf2	in	cancer	cells	that	confers	side	population	and	chemoresistance	phenotype.	Mol	
Cancer	Ther.	2010;9(8):2365-2376.	

Zhang	P,	Singh	A,	Yegnasubramanian	S,	Esopi	D,	Kombairaju	P,	Bodas	M,	Wu	H,	Bova	SG,	
Biswal	S.	Loss	of	Kelch-like	ECH-associated	protein	1	function	in	prostate	cancer	cells	
causes	chemoresistance	and	radioresistance	and	promotes	tumor	growth.	Mol	Cancer	Ther.	
2010;9(2):336-346.	
	BOOK	CHAPTERS,	ETC.		

Biswal	S,	Singh	A.	Invention	disclosure	form:	Nrf2	small	molecule	inhibitors	for	cancer	
therapy.	2012.	

NICOTINE	INDUCED	SRC	SIGNALING	IN	LUNG	METASTASIS		

Hong-Gang	Wang,	PhD;	University	of	Pennsylvania;	CIA	2007		
Dr.	Wang	investigated	the	metastatic	spread	of	breast	cancer	to	the	lung	caused	by	
cigarette	smoke	exposure	and	explored	the	possible	chemotherapeutic	benefit	of	dasatinib,	
a	dual	Src/Bcr-Abl	inhibitor,	in	the	prevention	of	this	metastasis.	Anoikis	is	a	mechanism	
that	induces	apoptosis	by	activating	the	death	effector	Bax	in	cells	detached	from	their	
normal	extracellular	matrix	environment;	therefore,	it	plays	an	inhibitory	role	in	metastatic	
dissemination	of	cancers.	Nicotine	is	known	to	activate	the	tyrosine	kinase	Src,	and	
activated	Src	has	been	shown	to	inhibit	Bax-dependent	anoikis.	Findings	from	Dr.	Wang	
and	colleagues	suggest	that	Src	blocks	anoikis	by	altering	the	relative	expression	of	the	Bcl-
2	family	members	Mcl-1	and	Bim	through	the	PI3K/	Akt	and	Erk1/2	pathways.	Src	is	also	
able	to	prevent	anoikis,	even	when	Akt	and	Erk1/2	signaling	is	inhibited.	Further	
evaluation	of	the	role	of	Src	in	this	process	revealed	that	Bif-1,	a	protein	that	associates	
with	and	activates	Bax,	is	directly	phosphorylated	by	Src	at	Tyr80,	which	prevents	the	
association	of	Bax	with	Bif-1	and	impairs	the	anoikis	response.	Loss	of	Bif-1	expression	
suppresses	apoptosis	as	well	as	autophagy.		
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Lee	JW,	Park	S,	Takahashi	Y,	Wang	HG.	The	association	of	AMPK	with	ULK1	regulates	
autophagy.	PLoS	One.	2010;5(11):e15394.	
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Takahashi	Y,	Meyerkord	CL,	Hori	T,	Runkle	K,	Fox	TE,	Kester	M,	Loughran	TP,	Wang	HG.	Bif-
1	regulates	Atg9	trafficking	by	mediating	the	fission	of	Golgi	membranes	during	autophagy.	
Autophagy.	2011;7(1):61-73.	
Takahashi	Y,	Meyerkord	CL,	Wang	HG.	Bif-1/endophilin	B1:	a	candidate	for	crescent	
driving	force	in	autophagy.	Cell	Death	Differ.	2009;16(7):947-955.	

Woods	NT,	Yamaguchi	H,	Lee	FY,	Bhalla	KN,	Wang	HG.	Anoikis,	initiated	by	Mcl-1	
degradation	and	Bim	induction,	is	deregulated	during	oncogenesis.	Cancer	Res.	
2007;67(22):10744-10752.	

Yamaguchi	H,	Woods	NT,	Dorsey	JF,	Takahashi	Y,	Gjertsen	NR,	Yeatman	T,	Wu	J,	Wang	HG.	
SRC	directly	phosphorylates	Bif-1	and	prevents	its	interaction	with	Bax	and	the	initiation	of	
anoikis.	J	Biol	Chem.	2008;283(27):19112-19118.	
Yamaguchi	H,	Woods	NT,	Piluso	LG,	Lee	HH,	Chen	J,	Bhalla	KN,	Monteiro	A,	Liu	X,	Hung	MC,	
Wang	HG.	p53	acetylation	is	crucial	for	its	transcription-independent	proapoptotic	
functions.	J	Biol	Chem.	2009;284(17):11171-11183.	
THE	ROLE	OF	THE	TRANSCRIPTION	FACTOR	C/EBP	ALPHA	IN	NORMAL	LUNG	
DEVELOPMENT	AND	IN	MURINE	MODELS	OF	LUNG	CANCER	AND	TOBACCO-DAMAGED	
AIRWAY	EPITHELIUM		
Elena	Levantini,	PhD;	Beth	Israel	Deaconess	Medical	Center;	YCSA	2006		

Dr.	Levantini	and	collaborators	showed	that	C/EBP	alpha	is	detected	in	bronchoalveolar	
stem	cells,	which	are	linked	to	adenocarcinoma	initiation.	Data	from	two	lung	conditional	
models	support	the	hypothesis	that	C/EBP	alpha	is	a	lung	tumor	suppressor;	the	
conditional	models	develop	adenocarcinoma.	Furthermore,	the	data	indicate	that	Gli-1,	a	
transcriptional	effector	of	the	sonic	hedgehog	pathway,	is	highly	active	only	in	C/EBP	
alpha-deleted	pulmonary	cells	that	may	represent	cells	of	origin	of	lung	adenocarcinomas	
in	the	murine	models.	Dr.	Levantini	also	observed	that	C/EBP	alpha	excision	results	in	
upregulation	of	Bmi-1,	and	that	tumor	initiation	strictly	depends	on	Bmi-1	gene	dosage,	
because	C/EBP	alpha	lung-deleted	mice	carrying	only	one	functional	Bmi-1	allele	escape	
tumorigenesis.	C/EBP	alpha	negative	human	adenocarcinomas	show	elevated	Bmi-1	
expression,	consistent	with	the	observation	that	C/EBP	alpha	acts	as	tumor	suppressor	in	
lung	cells	by	directly	inhibiting	Bmi-1	transcription.	Pharmacological	inhibition	of	Bmi-1	
impairs	the	ability	of	C/EBP	alpha	null	adenocarcinoma	cells	to	form	tumors	in	xenografts.	
Overall,	the	data	reveal	that	loss	of	C/EBP	alpha	increases	the	susceptibility	to	lung	cancer	
development	and	identify	Bmi-1	as	a	critical	therapeutic	target	in	patients	carrying	
abnormal	C/EBP	alpha	function.		
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Basseres	DS,	Ebbs	A,	Levantini	E,	Baldwin	AS.	Requirement	of	the	NF-kappaB	subunit	
p65/RelA	for	K-Ras-induced	lung	tumorigenesis.	Cancer	Res.	2010;70(9):3537-3546.	

Basseres	DS,	Levantini	E,	Ji	H,	Monti	S,	Elf	S,	Dayaram	T,	Fenyus	M,	Kocher	O,	Golub	T,	Wong	
KK,	Halmos	B,	Tenen	DG.	Respiratory	failure	due	to	differentiation	arrest	and	expansion	of	
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alveolar	cells	following	lung-specific	loss	of	the	transcription	factor	C/EBPalpha	in	mice.	
Mol	Cell	Biol.	2006;26(3):1109-1123.	

Guibal	FC,	Alberich-Jorda	M,	Hirai	H,	Ebralidze	A,	Levantini	E,	Di	Ruscio	A,	Zhang	P,	
Santana-Lemos	BA,	Neuberg	D,	Wagers	AJ,	Rego	EM,	Tenen	DG.	Identification	of	a	myeloid	
committed	progenitor	as	the	cancer-initiating	cell	in	acute	promyelocytic	leukemia.	Blood.	
2009;114(27):5415-5425.	
Koschmieder	S,	D'Alo	F,	Radomska	H,	Schoneich	C,	Chang	JS,	Konopleva	M,	Kobayashi	S,	
Levantini	E,	Suh	N,	Di	Ruscio	A,	Voso	MT,	Watt	JC,	Santhanam	R,	Sargin	B,	Kantarjian	H,	
Andreeff	M,	Sporn	MB,	Perrotti	D,	Berdel	WE,	Muller-Tidow	C,	Serve	H,	Tenen	DG.	CDDO	
induces	granulocytic	differentiation	of	myeloid	leukemic	blasts	through	translational	up-
regulation	of	p42	CCAAT	enhancer	binding	protein	alpha.	Blood.	2007;110(10):3695-3705.	
Koschmieder	S,	Halmos	B,	Levantini	E,	Tenen	DG.	Dysregulation	of	the	C/EBPalpha	
differentiation	pathway	in	human	cancer.	J	Clin	Oncol.	2009;27(4):619-628.	

Kubo	S,	Levantini	E,	Kobayashi	S,	Kocher	O,	Halmos	B,	Tenen	DG,	Takahashi	M.	Three-
dimensional	magnetic	resonance	microscopy	of	pulmonary	solitary	tumors	in	transgenic	
mice.	Magn	Reson	Med.	2006;56(3):698-703.	

Levantini	E,	Lee	S,	Radomska	HS,	Hetherington	CJ,	Alberich-Jorda	M,	Amabile	G,	Zhang	P,	
Gonzalez	DA,	Zhang	J,	Basseres	DS,	Wilson	NK,	Koschmieder	S,	Huang	G,	Zhang	DE,	
Ebralidze	AK,	Bonifer	C,	Okuno	Y,	Gottgens	B,	Tenen	DG.	RUNX1	regulates	the	CD34	gene	in	
haematopoietic	stem	cells	by	mediating	interactions	with	a	distal	regulatory	element.	
EMBO	J.	2011;30(19):4059-4070.	

O'Brien	KB,	Alberich-Jorda	M,	Yadav	N,	Kocher	O,	Diruscio	A,	Ebralidze	A,	Levantini	E,	Sng	
NJ,	Bhasin	M,	Caron	T,	Kim	D,	Steidl	U,	Huang	G,	Halmos	B,	Rodig	SJ,	Bedford	MT,	Tenen	DG,	
Kobayashi	S.	CARM1	is	required	for	proper	control	of	proliferation	and	differentiation	of	
pulmonary	epithelial	cells.	Development.	2010;137(13):2147-2156.	

Peter	Y,	Comellas	A,	Levantini	E,	Ingenito	EP,	Shapiro	SD.	Epidermal	growth	factor	receptor	
and	claudin-2	participate	in	A549	permeability	and	remodeling:	implications	for	non-small	
cell	lung	cancer	tumor	colonization.	Mol	Carcinog.	2009;48(6):488-497.	

Yong	KJ,	Basseres	DS,	Welner	RS,	Zhang	WC,	Yang	H,	Yan	B,	Alberich-Jorda	M,	Zhang	J,	de	
Figueiredo-Pontes	LL,	Battelli	C,	Hetherington	CJ,	Ye	M,	Zhang	H,	Maroni	G,	O'Brien	K,	Magli	
MC,	Borczuk	AC,	Varticovski	L,	Kocher	O,	Zhang	P,	Moon	YC,	Sydorenko	N,	Cao	L,	Davis	TW,	
Thakkar	BM,	Soo	RA,	Iwama	A,	Lim	B,	Halmos	B,	Neuberg	D,	Tenen	DG,	Levantini	E.	
Targeted	BMI1	inhibition	impairs	tumor	growth	in	lung	adenocarcinomas	with	low	
CEBPalpha	expression.	Sci	Transl	Med.	2016;8(350):350ra104.	
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therapeutic	target	in	K-Ras-induced	lung	cancer	[poster].	The	American	Association	for	
Cancer	Research	Annual	Meeting.	Chicago,	IL,	Mar	31-Apr	4,	2012.		

Battelli	C,	Morse	A,	Hu	H,	Levantini	E,	Wulf	G,	Konstantinopoulos	PA.	HSP90	inhibitor	17-
allylamino-geldanamycin	enhances	sensitivity	to	double-strand	DNA	break-inducing	agents	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

427	

(platinum	and	PARP	inhibitors)	in	epithelial	ovarian	cancer	[poster].	The	American	
Association	for	Cancer	Research	Annual	Meeting.	Washington	DC,	Apr	6-10,	2013.		

Battelli	C,	Morse	A,	Levantini	E,	Wulf	G,	Choi	Y,	Chowdhury	D,	Konstantinopoulos	PA.	
Genomic	approaches	to	enhance	sensitivity	to	double-strand	DNA	break-inducing	agents	in	
epithelial	ovarian	cancer.	Presented	at	the	Dana	Farber	Harvard	Cancer	Center	Breast-gyn	
symposium.	Boston,	MA,	Mar	22,	2013.		
Levantini	E.	Abnormal	C/EBP	alpha	and	Bmi-1	Signaling:	examples	from	lung	cancer	
patients.	Presented	at	the	Cancer	Science	Institute	of	Singapore	Lung	Cancer	Meeting.	
Singapore,	Mar	11,	2011.		
Levantini	E.	C/EBP	alpha	acts	as	tumor	suppressor	in	lung	by	inhibiting	the	proto-
oncogene	Bmi-1.	Presented	at	the	Lung	Cancer	Research	Meeting	–	Dana	Farber/	Harvard	
Cancer	Stem	Cell.	Boston,	MA,	Jun	20,	2012.		

Levantini	E.	C/EBP	alpha	acts	as	tumor	suppressor	in	lung	by	inhibiting	the	protooncogene	
Bmi-1.	Presented	at	the	BIDMC	Pulmonary	Division	Research	Seminar	Series	Beth	Israel	
Deaconess	Medical	Center.	Boston,	MA,	Jan	31,	2013.		

Levantini	E.	C/EBP	alpha	in	lung	cancer:	how	its	loss	affects	the	Bmi1	and	the	SHH	
pathway.	Presented	at	the	Cancer	Science	Institute	of	Singapore	Lung	Cancer	Meeting.	Oct	
6th,	2011.		

Levantini	E.	C/EBP	alpha	null	tumors	have	abnormal	Bmi-1	and	sonic	hedgehog	signaling.	
Presented	at	Dana	Farber/	Harvard	Cancer	Stem	Cell.	Dana	Farber	Institute.	Boston,	MA,	
Jun	23,	2010.		

Levantini	E.	C/EBP	alpha:	tumor	suppressor	in	lung	cancer	and	its	ability	to	inhibit	the	
proto-oncogene	Bmi-1.	Presented	at	the	Lung	Cancer	Research	Meeting	–	Dana	Farber/	
Harvard	Cancer	Stem	Cell.	Boston,	MA,	May	25,	2011.		
Levantini	E.	C/EBP	alpha	in	lung	development	and	cancer.	Presented	at	the	Cancer	Biology	
Program,	Clinical/Translational	Research	Series.	Beth	Israel	Deaconess	Medical	Center,	
Boston,	MA,	Apr	13,	2009.		
Levantini	E.	C/EBP	alpha	in	lung	development	and	cancer.	Presented	at	the	Lung	Cancer	
Research	Meeting.	Dana	Farber	Institute,	Boston,	MA,	Jun	10,	2009.		

Levantini	E.	RUNX	proteins	regulate	gene	expression	in	hematopoietic	stem	cells	by	
mediating	interaction	of	distal	regulatory	elements.	Presented	at	the	IAMBR	Retreat.	
Cambridge,	MA,	May	7,	2011.		
Levantini	E.	Runx1	regulates	human	CD34	expression	in	hematopoietic	stem	cells.	
Presented	at	the	Beth	Israel	Deaconess	Medical	Center,	Center	for	Life	Science	Building.	
Boston,	MA,	May	12,	2009.		
Levantini	E.,	Bassères	DS,	Zhang	WC,	Welner	RS,	Alberich-Jorda	M,	Yong	KJ,	Thakkar	BM,	
Zhang	J,	Battelli	C,	Hetherington	CJ,	Ye	M,	O’Brien	K,	Magli	MC,	Loh	M,	Nga	NE,	Pang	YH,	
Borczuk	AC,	Varticovski	L,	Kocher	O,	Zhang	P,	Soo	RA,	Lim	B,	Halmos	B,	Tenen	DG.	C/EBP	
alpha	acts	as	tumor	suppressor	in	lung	cancer	by	inhibiting	the	proto-oncogene	Bmi-1.	
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Presented	at	the	8th	Annual	Dana	Farber	Harvard	Cancer	Center	Lung	Cancer	program	
Symposium.	Joseph	Martin	Conference	Center.	Boston,	MA,	May	10,	2013.		

Levantini*	E,	Bassères	D,	Zhang	WC,	Welner	RS,	Alberich-Jorda	M,	Yong	KJ,	Thakkar	BM,	
JZhang	J,	Battelli	C,	Hetherington	CJ,	Ye	M,	O’Brien	K,	Magli	MC,	Loh	M,	Nga	ME,	Pang	YH,	
Borczuk	AC,	Varticovski	L,	Kocher	O,	Zhang	P,	Soo	RA,	Lim	B,	Halmos	B,	Tenen	DG.	C/EBP	
alpha	acts	as	tumor	suppressor	in	lung	cancer	by	inhibiting	the	proto-oncogene	Bmi-1.	
Presented	at	the	Proceedings	of	the	American	Association	for	Cancer	Research	Annual	
Meeting.	Washington	DC,	Apr	6-10,	2013.		

Morse	A,	Battelli	C,	Hu	H,	Levantini	E,	Wulf	G,	Choi	Y,	Chowdhury	D,	Konstantinopoulos	PA.	
Expression	of	miR367*	confers	a	“BRCAness”	phenotype	in	epithelial	ovarian	cancer.	The	
American	Association	for	Cancer	Research	Annual	Meeting.	Washington	DC,	Apr	6-10,	
2013.		

LUNG	ADENOCARCINOMA	PROGRESSION:	MARKERS	AND	MEDIATION	BY	CIGARETTE	
SMOKE	EXPOSURE		
Charles	A.	Powell,	MD;	Columbia	University;	CIA	2006		

Dr.	Powell	and	colleagues	focused	on	understanding	the	importance	of	regulation	on	
activation,	normally	expressed	and	secreted	(RANTES)	signaling	in	type	II	receptor	for	
transforming	growth	factor	beta	(TBRII)-deficient	lung	adenocarcinoma	cells	and	
developed	murine	models	to	study	the	function	of	TBRII	in	vivo.	They	concluded	that	
inhibition	of	the	signaling	of	RANTES,	a	member	of	the	interleukin-8	superfamily	of	
cytokines,	via	CCR5	blockade	in	tumor	cells,	reduces	lung	adenocarcinoma	progression	and	
metastasis	in	vivo.	The	team	developed	murine	models	of	chronic	inflammation	that	
overexpress	interleukin	1B	in	the	lung	along	with	a	pharmacologic	delivery	of	
lipopolysaccharide	into	the	lungs	and	showed	that	chronic	lung	inflammation	promotes	
smoke-associated	tumorigenesis	and	contributes	to	the	tumor	immune	response.	In	
additon	it	partially	inhibits	progression.	The	investigators	concluded	that	loss	of	TBRII	in	
vivo	promotes	tumor	progression,	invasion,	and	metastasis.		
FAMRI	SUPPORTED	RESEARCH		
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Borczuk	AC,	Qian	F,	Kazeros	A,	Eleazar	J,	Assaad	A,	Sonett	JR,	Ginsburg	M,	Gorenstein	L,	
Powell	CA.	Invasive	size	is	an	independent	predictor	of	survival	in	pulmonary	
adenocarcinoma.	Am	J	Surg	Pathol.	2009;33(3):462-469.	
Borczuk	AC,	Sole	M,	Lu	P,	Chen	J,	Wilgus	ML,	Friedman	RA,	Albelda	SM,	Powell	CA.	
Progression	of	human	bronchioloalveolar	carcinoma	to	invasive	adenocarcinoma	is	
modeled	in	a	transgenic	mouse	model	of	K-ras-induced	lung	cancer	by	loss	of	the	TGF-beta	
type	II	receptor.	Cancer	Res.	2011;71(21):6665-6675.	

Borczuk	AC,	Toonkel	RL,	Powell	CA.	Genomics	of	lung	cancer.	Proc	Am	Thorac	Soc.	
2009;6(2):152-158.	

Dubey	S,	Powell	CA.	Update	in	lung	cancer	2008.	Am	J	Respir	Crit	Care	Med.	
2009;179(10):860-868.	
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Wilgus	ML,	Borczuk	AC,	Stoopler	M,	Ginsburg	M,	Gorenstein	L,	Sonett	JR,	Powell	CA.	Lysyl	
oxidase:	a	lung	adenocarcinoma	biomarker	of	invasion	and	survival.	Cancer.	
2011;117(10):2186-2191.	
	PRESENTATIONS	AND	ABSTRACTS		

Wilgus	M-L,	Chen,	J,	Borczuk,	A,	Friedman	R,	Albelda	SM,	Powell	CA.	Lung	adenocarcinoma	
stromal	invasion	biomarkers	thrombospondin-2	and	platelet-derived	growth	factor	
receptor-beta	are	associated	with	poor	survival	[abstract].	Am	J	Respir	Crit	Care	Med	
2011;183:A5152.		

ANALYSIS	OF	DNA	REPAIR	CAPACITY	TO	PREDICT	AND	TARGET	CHEMORESISITANT	
SMALL	CELL	LUNG	CANCER		

John	Turchi,	PhD;	Indiana	University	School	of	Medicine,	CIA	2006		
Dr.	Turchi	and	colleagues	developed	a	solid	phase	assay	that	can	be	used	to	ascertain	DNA	
repair	protein	expression	and	activity	from	cell	and	biological	samples.	Assessment	of	DNA	
repair	capacity	can	be	used	to	determine	potential	utility	of	cisplatin-based	therapies	in	the	
context	of	both	non-small	cell	lung	cancer	and	small	cell	lung	cancer	treatment.	The	
investigators	demonstrated	the	efficacy	of	proteins	involved	in	DNA	metabolism	
responsible	for	chromosome	stability	and	maintenance	in	tumor	xenograft	models	of	non-
small	cell	lung	cancer.		
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Shuck	SC,	Short	EA,	Turchi	JJ.	Eukaryotic	nucleotide	excision	repair:	from	understanding	
mechanisms	to	influencing	biology.	Cell	Res.	2008;18(1):64-72.	
Shuck	SC,	Turchi	JJ.	Targeted	inhibition	of	Replication	Protein	A	reveals	cytotoxic	activity,	
synergy	with	chemotherapeutic	DNA-damaging	agents,	and	insight	into	cellular	function.	
Cancer	Res.	2010;70(8):3189-3198.	

	BOOK	CHAPTERS,	ETC.		

Turchi	JJ,	Shuck	SC,	Short	EA,	Andrews	BJ.	Targeting	nucleotide	excision	repair	as	a	
mechanism	to	increase	cisplatin	efficacy.	In:	Leone	R,	ed.	Platinum	and	Other	Heavy	Metal	
Compounds	in	Cancer	Chemotherapy:	Molecular	Mechanisms	and	Clinical	Applications.	
New	York,	NY:	Humana	Press,	2008.		
Turchi	JJ.	Invention	disclosure:	"	Substituted	dihydropyrazoles	targeting	a	
replication/repair	protein	as	an	anticancer	therapeutic".	2008.	
Turchi	JJ.	Invention	disclosure:	"Small	heterobicyclic	molecules	targeting	DNA	
replication/repair	protein	as	an	anticancer	therapeutic".	2008.		

TGF	BETA	SIGNALING	IN	LUNG	CANCER:	A	THERAPEUTIC	TARGET		
Pran	Datta,	PhD;	Vanderbilt	University	Medical	Center;	CIA	2005		

Dr.	Datta	determined	the	molecular	mechanism	of	TGF	beta	RII	downregulation	in	primary	
lung	cancer.	He	also	determined	if	restoration	of	TGF	beta	signaling	re-establishes	tumor	
suppressor	function	or	tumor-promoting	effects	of	TGF	beta	and	investigated	the	radiation-
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sensitizing	effects	of	the	histone	deacetylase	inhibitor	MS-275	in	vitro	and	in	vivo	in	human	
lung	cancer	preclinical	models.	He	and	his	colleagues	observed	that	TGF-beta-induced	
tumor	suppressor	function	is	restored	in	TGF	beta-resistant	lung	cancer	cells	by	exogenous	
expression	of	TGF	betaRII	or	by	the	treatment	with	histone	deacetylase	inhibitors	(HDI).	
Using	proteomics	and	biochemical	methods,	Dr.	Datta’s	group	identified	a	region	of	the	TGF	
betaRII	promoter	required	for	activation	by	HDI	and	proteins	involved	in	the	regulation	of	
TGF	betaRII	expression.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Anumanthan	G,	Halder	SK,	Friedman	DB,	Datta	PK.	Oncogenic	serine-threonine	kinase	
receptor-associated	protein	modulates	the	function	of	Ewing	sarcoma	protein	through	a	
novel	mechanism.	Cancer	Res.	2006;66(22):10824-10832.	

Anumanthan	G,	Halder	SK,	Osada	H,	Takahashi	T,	Massion	PP,	Carbone	DP,	Datta	PK.	
Restoration	of	TGF-beta	signalling	reduces	tumorigenicity	in	human	lung	cancer	cells.	Br	J	
Cancer.	2005;93(10):1157-1167.	

Halder	SK,	Anumanthan	G,	Maddula	R,	Mann	J,	Chytil	A,	Gonzalez	AL,	Washington	MK,	
Moses	HL,	Beauchamp	RD,	Datta	PK.	Oncogenic	function	of	a	novel	WD-domain	protein,	
STRAP,	in	human	carcinogenesis.	Cancer	Res.	2006;66(12):6156-6166.	

Halder	SK,	Rachakonda	G,	Deane	NG,	Datta	PK.	Smad7	induces	hepatic	metastasis	in	
colorectal	cancer.	Br	J	Cancer.	2008;99(6):957-965.	

Zhang	B,	Halder	SK,	Zhang	S,	Datta	PK.	Targeting	transforming	growth	factor-beta	signaling	
in	liver	metastasis	of	colon	cancer.	Cancer	Lett.	2009;277(1):114-120.	
BOOK	CHAPTERS,	ETC.		

Datta	PK,	Mann	JR.	Transforming	growth	factor-beta	signaling	inhibitors	in	cancer	therapy.	
In:	Jakowlew	S,	ed.	TGF	beta	in	Cancer	Therapy.	The	Humana	Press	Inc.,	Vol	II,	2008.		

NICOTINE	REGULATION	OF	BAX’S	PROAPOPTOTIC	FUNCTION	IN	HUMAN	LUNG		

Xingming	Deng,	MD,	PhD;	University	of	Florida;	CIA	2005		
Dr.	Deng	continued	his	2002	study	and	concluded	that	nicotine	induces	the	
phosphorylation	of	Bax	via	activation	of	the	P13K/AKT	pathway.	Bax	is	extensively	
expressed	in	human	lung	cancer	treatment.	Nicotine	induces	Bax	phosphorylation	
exclusively	at	the	ser	184	site	in	its	c-terminal	region	and	inactivates	its	proapoptotic	
function	and	lessens	chemoresistance	in	human	lung	cancer	cells.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Hou	Y,	Gao	F,	Wang	Q,	Zhao	J,	Flagg	T,	Zhang	Y,	Deng	X.	Bcl2	impedes	DNA	mismatch	repair	
by	directly	regulating	the	hMSH2-hMSH6	heterodimeric	complex.	J	Biol	Chem.	
2007;282(12):9279-9287.	
Jin	Z,	May	WS,	Gao	F,	Flagg	T,	Deng	X.	Bcl2	suppresses	DNA	repair	by	enhancing	c-Myc	
transcriptional	activity.	J	Biol	Chem.	2006;281(20):14446-14456.	
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Wang	Q,	Gao	F,	May	WS,	Zhang	Y,	Flagg	T,	Deng	X.	Bcl2	negatively	regulates	DNA	double-
strand-break	repair	through	a	nonhomologous	end-joining	pathway.	Mol	Cell.	
2008;29(4):488-498.	
Xin	M,	Deng	X.	Protein	phosphatase	2A	enhances	the	proapoptotic	function	of	Bax	through	
dephosphorylation.	J	Biol	Chem.	2006;281(27):18859-18867.	

Xin	M,	Gao	F,	May	WS,	Flagg	T,	Deng	X.	Protein	kinase	Czeta	abrogates	the	proapoptotic	
function	of	Bax	through	phosphorylation.	J	Biol	Chem.	2007;282(29):21268-21277.	

Xu	L,	Deng	X.	Suppression	of	cancer	cell	migration	and	invasion	by	protein	phosphatase	2A	
through	dephosphorylation	of	mu-	and	m-calpains.	J	Biol	Chem.	2006;281(46):35567-
35575.	

Xu	L,	Deng	X.	Protein	kinase	Ciota	promotes	nicotine-induced	migration	and	invasion	of	
cancer	cells	via	phosphorylation	of	micro-	and	m-calpains.	J	Biol	Chem.	2006;281(7):4457-
4466.	

Zhao	J,	Gao	F,	Zhang	Y,	Wei	K,	Liu	Y,	Deng	X.	Bcl2	inhibits	abasic	site	repair	by	down-
regulating	APE1	endonuclease	activity.	J	Biol	Chem.	2008;283(15):9925-9932.	

EFFECTS	OF	PTHrP	ON	LUNG	CANCER	SURVIVAL	IN	WOMEN		

Randolph	Hastings,	MD,	PhD;	VA	San	Diego	Healthcare	System;	CIA	2005		
Dr.	Hastings	found	that	tumors	in	males	make	less	parathyroid	related	protein	(PTHrP)	
than	those	found	in	females,	which	may	be	a	phenomenon	related	to	testosterone	levels.	He	
determined	the	effect	of	PTHrP	on	lung	cancer	survival	and	confirmed	the	observation	that	
PTHrP	is	a	sex-dependent	survival	factor	for	NSCLC.	He	investigated	the	effects	of	androgen	
suppression	on	lung	cancer	PTHrP,	PTHr1,	and	lung	cancer	growth	in	athymic	mice	that	
had	been	implanted	with	orthotopic	lung	cancers	that	produce	PTHrP;	some	of	the	mice	
were	orchiectomized	to	reduce	testosterone	levels.	The	results	show	that	androgen	
suppression	can	reduce	tumor	growth	and	that	the	mechanism	involves	PTHrP	signaling.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
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Parathyroid	hormone-related	protein	varies	with	sex	and	androgen	status	in	nonsmall	cell	
lung	cancer.	Cancer.	2007;110(6):1313-1320.	
Yang	M,	Burton	DW,	Geller	J,	Hillegonds	DJ,	Hastings	RH,	Deftos	LJ,	Hoffman	RM.	The	
bisphosphonate	olpadronate	inhibits	skeletal	prostate	cancer	progression	in	a	green	
fluorescent	protein	nude	mouse	model.	Clin	Cancer	Res.	2006;12(8):2602-2606.	
PPAR	GAMMA	AGONIST	MEDIATED	SUPPRESSION	OF	PGE2	IN	HUMAN	NSCLC		

Saswati	Hazra,	PhD;	University	of	California,	Los	Angeles;	YCSA	2005		
Dr.	Hazra	and	colleagues	utilized	human	telomerase	reverse	transcriptase-	and	cyclin-
dependent	kinase	4-immortalized	human	bronchial	epithelial	cells	(HBECs)	expressing	
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mutant	KrasV12	to	generate	profiles	of	miRNA,	gene	expression,	and	protein	expression	of	
the	K-ras	mutated	and	vector	control	HBECs.	The	investigators	found	that	the	miRNA	miR-
125a-3p	was	significantly	suppressed	in	K-ras-mutated	HBECs	compared	to	the	controls.	
They	demonstrated	that	both	K-ras-mutated	HBECs	and	NSCLC	cell	lines	expressed	low	
levels	of	miR-125a-3p	and	found	that	miR-125a-3p	expression	downregulated	tumor-
promoting	factors	such	as	growth-regulated	oncogene-alpha	(Gro-alpha),	hepatocyte	
growth	factor	(HGF),	vascular	endothelial	growth	factor	(VEGF),	granulocyte	macrophage	
colony-stimulating	factor	(GM-CSF),	and	G-CSF.	Suppression	of	Gro-.	and	HGF,	but	not	
VEGF,	was	regulated	at	the	level	of	mRNA	expression.	Over-expression	of	miR-125a-3p	
downregulated	Gro-alpha	and	suppressed	proliferation	of	K-ras-mutated	HBECs.	An	
association	was	found	between	the	use	of	rosiglitazone	and	a	reduced	risk	of	lung	cancer.	
The	investigators	found	that	rosiglitazone	upregulates	miR-125a-3P	by	15-fold	in	K-
rasmutated	HBECs	compared	to	1.8-fold	in	the	control	cells.		

FAMRI	SUPPORTED	RESEARCH		
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Hazra	S,	Batra	RK,	Tai	HH,	Sharma	S,	Cui	X,	Dubinett	SM.	Pioglitazone	and	rosiglitazone	
decrease	prostaglandin	E2	in	non-small-cell	lung	cancer	cells	by	up-regulating	15-
hydroxyprostaglandin	dehydrogenase.	Mol	Pharmacol.	2007;71(6):1715-1720.	

Hazra	S,	Dubinett	SM.	Ciglitazone	mediates	COX-2	dependent	suppression	of	PGE2	in	
human	non-small	cell	lung	cancer	cells.	Prostaglandins	Leukot	Essent	Fatty	Acids.	
2007;77(1):51-58.	
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and	independent	pathways	in	NSCLC	[abstract	A122].	AACR	International	Conference	on	
Frontiers	in	Cancer	Prevention	Research,	Nov	12-15,	2006.		

Hazra	S,	Gardner	BK,	Krysan	K,	Walser	TC,	Brothers	J	II,	Larsen	JE,	Pertsemlidis	A,	Shay	JW,	
Minna	JD,	Spira	A,	Dubinett	SM.	The	role	of	micro	RNA	125a-3P	in	the	pathogenesis	of	lung	
cancer	[abstract].	Presented	at	the	American	Association	for	Cancer	Research	Frontiers	in	
Cancer	Prevention	Research	Conference.	Houston	TX,	Dec	6-9,	2009.		

Hazra	S,	Gardner	BK,	Krysan	K,	Walser	TC,	Brothers	J	II,	Larsen	JE,	Pertsemlidis	A,	Shay	JW,	
Minna	JD,	Spira	A,	Dubinett	SM.	The	role	of	micro	RNA	125a-3P	in	the	pathogenesis	of	lung	
cancer.	Presented	at	American	Association	for	Cancer	Research-	International	Association	
for	the	Study	of	Lung	Cancer	Conference.	Coronado,	CA,	Jan	11-14,	2010.		

Hazra	S,	Kostyantyn	K,	Walser	T,	Gardner	B,	Lee	G,	Shay	J,	Minna	J,	Horvath	S,	Dubinett	S.	A	
systems	approach	to	the	preclinical	evaluation	of	targeted	chemoprevention	for	lung	
cancer	[abstract].	Cancer	Prev	Res	2008;1(7):A136.	
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AACR-IASLC	Joint	Conference.	San	Diego,	CA,	Jan	11-14,	2010.	6.	Hazra	S.	The	role	of	
microRNA	125a-3P	in	the	pathogenesis	of	lung	cancer	[abstract	A31].	AACR	International	
Conference	on	Frontiers	in	Cancer	Prevention	Research.	Houston,	TX,	Dec.	6-9,	2009.	.	
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A	TRANSGENIC	ANIMAL	MODEL	TO	CONTROL	THE	ANGIOGENIC	SWITCH	IN	LUNG	
CANCER		

Douglas	A.	Arenberg,	MD;	The	University	of	Michigan;	CIA	2004		
Dr.	Arenberg	and	colleagues	produced	a	transgenic	mouse	that	permits	precise	control	of	
the	timing	and	nature	of	the	angiogenic	switch	in	the	context	of	chemically	induced	lung	
cancer	tumorigenesis.	This	transgenic	model	was	used	to	test	the	hypothesis	that	evolution	
of	a	given	angiogenic	strategy	suppresses	the	development	of	other	angiogenic	strategies	
during	tumor	development;	demonstrating	that	tumors	use	only	one	such	strategy	at	a	
time.	The	results	suggest	that	migration	inhibitory	factor	(MIF)	expression	during	tumor	
growth	accelerates	tumor	development	and	alters	the	angiogenic	phenotype	of	the	
resulting	tumors	compared	to	controls.		
FAMRI	SUPPORTED	RESEARCH		
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2009;174(2):638-646.	
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AC,	Arenberg	DA.	Diversity	of	the	angiogenic	phenotype	in	non-small	cell	lung	cancer.	Am	J	
Respir	Cell	Mol	Biol.	2007;36(3):343-350.	
PRESENTATIONS	AND	ABSTRACTS		

McClelland	M,	Gray	A,	Carskadon	S,	Zhao	L,	Arenberg	D.	Angiogenic	strategies	in	non-small	
cell	lung	cancer.	Presented	at	the	American	Association	for	Cancer	Research	Conference:	
Molecular	Pathogenesis	of	Lung	Cancer.	San	Diego,	CA,	Feb	2005.		

McClelland	M,	Gray	A,	Carskadon	S,	Zhao	L,	Arenberg	D.	Macrophage	migration	inhibitory	
factor	(MIF)-dependent	induction	of	angiogenic	CXC	chemokines	in	an	animal	model	of	
NSCLC	Presented	at	the	American	Association	for	Cancer	Research	Conference:	Molecular	
Pathogenesis	of	Lung	Cancer.	San	Diego,	CA,	Feb	2005.		
METHYLATION	IN	LUNG	CANCERS	OF	SMOKERS	AND	NONSMOKERS	

William	P.	Bennett,	MD;	City	of	Hope;	CIA	2004		
Dr.	Bennett	and	colleagues	developed	a	methylation	signature	in	DNA	exposed	to	
incinerated	tobacco.	The	group	analyzed	the	methylation	status	in	promoter	regions	of	the	
following	genes:	CDH13;	p16/CDKN2A;	and	RassF1A	from	30	smokers	and	eight	non-
smokers.	They	found	that	40%	of	the	tumors	from	smokers	have	more	methylation	in	
p16/CDKN2A	and	RassF1A	than	any	of	the	eight	non-smokers,	that	smokers	have	more	
moderate	to	high-level	methylation	than	nonsmokers	in	p16/CDKN2A	and	RassF1A;	that	
non-smokers	have	more	low-level	methylation	than	smokers,	and	that	smokers	and	non-
smokers	have	comparable	amounts	of	methylation	in	CDH13.	These	results	can	be	used	to	
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define	a	tobacco	exposure	signature	based	on	methylation	rates	at	hotspot	CpG	sites,	and	
can	be	used	to	identify	lung	cancers	in	individuals	exposed	to	SHS.		

FAMRI	SUPPORTED	RESEARCH	
PRESENTIONS	AND	ABSTRACTS	

Bennett,	WP,	Larson	G,	Xiong	W,	Rivas	G,	Kernstine	KH,	Pfeifer	GP.	Methylation	analysis	of	
lung	cancers	from	smoking	and	non-smoking	women	[abstract].	Proc	Am	Assoc	for	Cancer	
Res	2008;49:47.		

SECONDHAND	TOBACCO	SMOKE	AND	LUNG	CANCER	RISK		

Olga	Y.	Gorlova,	PhD;	University	of	Texas	M.D	Anderson	Cancer	Center;	YCSA	2004		
Dr.	Gorlova	identified	several	lung	cancer	risk	factors	for	never	smokers.	They	are	overall	
and	workplace	SHS	exposure,	dust	exposure,	and	family	history	of	young-onset	cancer	(less	
than	50	years	of	age).	She	noted	that	hay	fever	that	occurs	without	asthma	is	associated	
with	decreased	lung	cancer	risk.	In	addition,	a	significantly	elevated	risk	of	overall	cancer	
such	as	young-onset	lung	cancer,	breast,	and	testicular	cancer,	was	demonstrated	among	
the	first-degree	relatives	of	never	smokers	with	lung	cancer.	It	was	found	that	a	suboptimal	
DNA	repair	capacity	(DRC)	conferred	a	significantly	increased	lung	cancer	risk	in	never	
smokers,	which	was	exacerbated	by	SHS	exposure.	An	almost	four-fold	lung	cancer	risk	
was	observed	in	SHS-exposed	individuals	with	suboptimal	DRC.	Relatives	of	probands	
(cases	and	controls)	with	lowest	DRC	(below	the	first	quartile)	were	more	likely	to	be	
diagnosed	with	lung	cancer	compared	with	relatives	of	probands	with	the	most	proficient	
DRC	(above	the	third	quartile).	Relatives	of	probands	with	suboptimal	(below	the	control	
median)	versus	proficient	DRC	had	an	earlier	age	at	diagnosis	of	lung	cancer,	although	the	
only	statistically	significant	difference	was	in	female	relatives.	The	roles	of	genetic	
susceptibility	and	smoking	history	in	the	initiation,	clonal	expansion,	and	malignant	
transformation	processes	in	lung	carcinogenesis	were	studied	in	never	smokers	and	
smokers	that	utilized	the	two-stage	clonal	expansion	stochastic	model	framework.	The	
results	show	that	individuals	with	a	suboptimal	DRC	have	enhanced	transition	rates	to	key	
events	in	carcinogenesis.		
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Cancer.	2009;124(9):2152-2158.	
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cancer	risk	in	never	smokers.	Nutr	Cancer.	2011;63(6):842-849.	

Gorlova	OY,	Weng	SF,	Zhang	Y,	Amos	CI,	Spitz	MR.	Aggregation	of	cancer	among	relatives	of	
never-smoking	lung	cancer	patients.	Int	J	Cancer.	2007;121(1):111-118.	
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Gorlova	OY,	Weng	SF,	Zhang	Y,	Amos	CI,	Spitz	MR,	Wei	Q.	DNA	repair	capacity	and	lung	
cancer	risk	in	never	smokers.	Cancer	Epidemiol	Biomarkers	Prev.	2008;17(6):1322-1328.	

Gorlova	OY,	Zhang	Y,	Schabath	MB,	Lei	L,	Zhang	Q,	Amos	CI,	Spitz	MR.	Never	smokers	and	
lung	cancer	risk:	a	case-control	study	of	epidemiological	factors.	Int	J	Cancer.	
2006;118(7):1798-1804.	
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Gorlova	O,	Zhang	Y,	Amos	C,	Spitz	M.	Aggregation	of	cancer	among	relatives	of	never	
smoking	lung	cancer	patients	Presented	at	the	American	Association	for	Cancer	Research.	
Washington,	DC,	2005.		
Wu	X,	Lin	J,	Etzel	CJ,	Schabath	MB,	Gorlova	OY,	Zhang	Q,	Dong	Q,	Amos	CI,	Spitz	MR.	
Interplay	between	mutagen	sensitivity	and	epidemiological	factors	in	modulating	lung	
cancer	risk.	Presented	at	the	American	Association	for	Cancer	Research,	97th	Annual	
Meeting.	Washington,	DC,	Apr	1-5,	2006.		

DEVELOPMENT	OF	STEM	CELL	MODEL	SYSTEMS	OF	LUNG	CANCER	AND	TOBACCO-
DAMAGED	AIRWAY	EPITHELIUM		

Balazs	Halmos,	MD,	MS;	Columbia	University;	YCSA	2004		

Dr.	Halmos	identified	the	DUSP6	gene	as	a	key	negative	feedback	regulator	of	oncogenic	
EGFR	and	ERK	signaling.	He	also	identified	a	low	number	of	oncogenic	EGFR	mutations	in	
African-American	patients	with	non-small	cell	lung	cancer.	Strides	were	made	toward	
identifying	novel	mechanisms	of	acquired	resistance	to	small	molecule	EGFR	tyrosine	
kinase	inhibitors,	such	as	erlotinib	and	gefitinib.	The	role	of	the	larger	class	of	dual-
specificity	phosphatases	in	lung	carcinogenesis,	with	a	particular	focus	on	the	DUSP7	gene	
was	studied.	Translational	studies	were	performed	in	the	clinic	to	determine	the	best	
clinical	use	of	EGFR	inhibitors	in	patients	with	non-small	cell	lung	cancer	and	the	
contributions	of	EGFR	inhibitors	in	the	cancer	stem	cell	population	as	mediators	of	
resistance.		

FAMRI	SUPPORTED	RESEARCH		
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cancer	and	interacts	with	a	small	molecule	inhibitor	of	epidermal	growth	factor	
receptor/human	epidermal	growth	factor	receptor	2.	Anticancer	Drugs.	2008;19(1):9-16.	
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THE	IMPLICATION	OF	POTENTIAL	TUMOR	SUPPRESSION	FUNCTION	OF	DAXX	IN	C-
MET-DEPENDENT	LUNG	MALIGNANCY		
Alexander	M.	Ishov,	PhD:	University	of	Florida;	CIA	2004		

Dr.	Ishov’s	hypothesis	was	that	DAXX	may	inhibit	c-Met	gene	activation	by	recruiting	
negative	regulators	of	gene	expression.	Downregulation	or	inactivation	of	DAXX	can	release	
this	repression,	leading	to	an	increase	in	c-Met	gene	expression,	resulting	in	oncogenic	
transformation	of	cells	and	lung	tumor	progression.	Elucidation	of	ways	to	regulate	c-Met	
protein	production	should	lead	to	strategies	for	blocking	lung	malignancies.		
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PPAR-GAMMA	IN	TUMOROGENESIS	AND	THERAPY	OF	NON-SMALL	CELL	LUNG	
CANCER		

Venkateshwar	Keshamouni,	PhD;	University	of	Michigan;	YCSA	2004		

Dr.	Keshamouni	investigated	the	role	of	PPAR-gamma	in	the	initiation	and	progression	of	
NSCLC	tumors	and	developed	new	strategies	to	target	it	for	therapy.	Dr.	Keshamouni	
demonstrated	that	chemotherapeutic	drugs	induce	PPAR-gamma	expression	and	synergize	
with	PPAR-gamma	ligands	in	the	treatment	of	lung	cancer.		
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THE	SMALL	MOLECULE	INHIBITORS	OF	BCL-2	AS	NOVEL	THERAPEUTICS	FOR	LUNG	
CANCER		

Charles	M.	Rudin,	MD,	PhD;	Johns	Hopkins	University	Sidney	Kimmel	Comprehensive	
Cancer	Center;	CIA	2004		

Aberrant	expression	of	B-cell	lymphoma	protein	2	(Bcl-2),	an	apoptotic	inhibitor,	is	
common	in	small	cell	lung	cancer	(SCLC)	and	non-small	cell	lung	cancer	(NSCLC),	and	is	
accompanied	with	an	increase	in	resistance	to	chemotherapy	and	radiation.	Through	the	
use	of	human	lung	cancer	xenografts	in	mice,	Dr.	Rudin	and	colleagues	explored	the	clinical	
development	of	a	novel	set	of	cytotoxic	agents	that	function	via	inhibition	of	critical	anti-
apoptotic	pathways	upregulated	in	lung	cancer	and	other	malignancies.	They	
demonstrated	that	ABT-737,	a	very	potent	small	molecule	inhibitor	of	Bcl-2,	is	highly	
effective	against	SCLC	in	vitro	and	in	vivo	even	in	the	absence	of	standard	cytotoxic	
chemotherapy.		
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TARGETING	MYC	FOR	THE	TREATMENT	OF	LUNG	CANCER		
Catherine	M.	Shachaf,	PhD;	Stanford	University;	YCSA	2004		

Dr.	Shachaf	and	collaborators	used	genetically-altered	mice	that	can	activate	or	inactivate	
MYC	expression	to	demonstrate	that	atorvastatin	reverses	and	prevents	the	onset	of	MYC-
induced	tumorigenesis,	but	fails	to	reverse	or	prevent	tumorigenesis	in	the	presence	of	
constitutively	activated	K-Ras	(G12D).	Atorvastatin	treatment	resulted	in	the	inactivation	
of	the	Ras	and	extracellular	signal-regulated	kinase	(ERK)1/2	signaling	pathways	
associated	with	dephosphorylation	and	inactivation	of	the	MYC	protein.	Correspondingly,	
tumors	with	a	constitutively	activated	G12D	did	not	exhibit	dephosphorylation	of	ERK1/2	
and	MYC.	Inhibiting	3-hydroxy-3-methyl-glutaryl-CoA	reductase	caused	atorvastatin	to	
induce	changes	in	phosphoprotein	signaling	that	prevents	MYC-induced	lymphomagenesis.	
The	investigators	demonstrated	that	there	is	a	precise	threshold	level	of	expression	
required	for	maintaining	the	tumor	phenotype,	whereupon	there	is	a	switch	from	a	
program	of	proliferation	to	a	state	of	proliferative	arrest	and	apoptosis.	They	showed	that	
changes	in	expression	occur	at	or	near	the	MYC	threshold,	including	factors	implicated	in	
the	regulation	of	the	Gap	1/synthesis,	Gap	2/mitosis	cell	cycle	checkpoints,	and	death	
receptor/apoptosis	signaling.	The	team	developed	composite	organic-inorganic	
nanoparticles	and	a	unique	method	to	detect	DNA	amplifications	and	deletions	in	single	
cells	by	FACS.	This	should	help	determine	how	different	cell	populations	respond	to	
therapy.		
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TARGETING	THE	ESTROGEN	RECEPTOR	RECEPTOR	FOR	LUNG	CANCER	THERAPY		

Laura	A.	Stabile,	PhD;	University	of	Pittsburgh;	YCSA	2004		

The	goal	of	this	study	was	to	determine	if	a	combination	of	drugs	that	target	the	pathways	
of	both	the	estrogen	receptor	(ER)	and	the	epidermal	growth	factor	receptor	(EGFR)	might	
decrease	lung	cancer	growth	in	vitro	and	in	vivo.	Fulvestrant	and	gefitinib	together	showed	
more	of	a	decrease	in	tumor	size	in	a	mouse	model	than	either	drug	alone.	The	
investigators	demonstrated	that	estrogen	can	increase	vascular	endothelial	growth	factor	
(VEGF)	secretion	in	lung	cancer	cells,	and	that	an	EGFR/VEGFR	inhibitor,	AZD6474,	or	
vandetanib	in	combination	with	fulvestrant	showed	very	promising	results.	A	Phase	I	
clinical	trial	examining	the	safety	of	fulvestrant	and	gefitinib	was	completed	with	no	major	
adverse	effects.	Dr.	Stabile	and	colleagues	showed	that	ER	beta	is	responsible	for	the	
genomic	and	nongenomic	actions	of	estrogen	in	the	lung,	and	a	nonnuclear	estrogen	
receptor,	GPR30,	is	expressed	in	the	lung	and	may	be	responsible	for	some	of	the	actions	of	
estrogen.	It	appears	to	be	more	highly	expressed	in	cells	from	nonsmoking	lung	cancer	
patients	compared	to	smokers.	GPR30	expression	was	not	correlated	with	lung	cancer	
survival;	however,	high	cytoplasmic	ER	beta	expression	was	found	to	be	a	negative	
prognostic	factor	for	overall	survival.		
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EPIGENETIC	CONTROL	OF	HUMAN	PROSTACYCLIN	SYNTHASE		

Robert	S.	Stearman,	PhD;	University	of	Colorado,	Denver;	CIA	2004		
Prostacyclin	synthase,	the	key	enzyme	responsible	for	producing	the	eicosanoid	
prostacyclin,	is	significantly	decreased	in	human	lung	cancer.	Murine	studies	showed	that	
high	prostacyclin	synthase	expression	has	a	protective	effect	in	various	lung	cancer	models.	
Dr.	Stearman	examined	genetic	and	epigenetic	mechanisms	that	could	account	for	the	
deficiency	of	prostacyclin	synthase	in	human	lung	cancer.	His	results	suggested	that	DNA	
methylation	causes	silencing	and	can	significantly	affect	prostacyclin	synthase	expression.		
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PATTERNS	OF	GENE	EXPRESSION	IN	EARLY	LUNG	LESIONS		
Scott	Wadler,	MD	(1946-2007),	Maureen	Lane,	PhD;	Weill	Medical	College,	Cornell	
University;	CIA	2004		

This	project	was	assigned	to	Maureen	Lane,	PhD	on	Dr.	Wadler’s	death	in	2007.	Drs.	
Wadler	and	Lane	had	shown	that	early	lung	lesions	exhibit	distinct	genetic	profiles	and	
cluster	into	distinct	groups.	These	groups	include	normal,	benign,	three	distinct	subclasses	
of	lung	adenocarcinoma,	and	one	subclass	of	metastatic	adenocarcinoma.	One	of	the	
subgroups	of	adenocarcinomas	exhibits	a	gender	bias	toward	women.	This	may	play	a	role	
in	treatment	strategies	for	patients	that	express	the	genes	associated	with	this	group.	Early	
lung	samples	obtained	by	guided	fine	needle	aspirates	(FNA),	a	relatively	non-invasive	
method,	were	profiled.	FNAs	can	be	routinely	used	to	obtain	good	quality	specimens	for	
molecular	analysis	using	gene	expression	arrays.		
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TRANSCRIPTIONAL	REGULATION	OF	PUMA	IN	LUNG	CANCER		

Jian	Yu,	PhD;	University	of	Pittsburgh;	YCSA	2004		
Dr.	Yu	and	colleagues	identified	a	novel	p53	target	and	B-cell	lymphoma	2	(Bcl-2)	family	
protein	p53	upregulated	modulator	of	apoptosis	(PUMA),	which	induces	profound	
apoptosis	in	cancer	cells.	Using	lung	cancer	lines	and	gene-targeted	cancer	cell	lines,	Dr.	Yu’	
s	group	demonstrated	that	p53-mediated	PUMA	transcription	is	essential	for	apoptosis	
induced	by	common	chemotherapeutic	drugs	and	radiation.	Reintroduction	of	PUMA	
results	in	extensive	apoptosis,	growth	suppression,	and	chemosensitization	in	cancer	cells	
derived	from	lung,	esophagus,	and	head	and	neck	cancers	in	vitro	and	in	vivo.	Several	
transcription	factors	were	found	to	regulate	PUMA	induction	in	p53-deficient	cancer	cells	
in	response	to	targeted	cancer	therapies,	including	selective	EGFR	tyrosine	kinase	
inhibitors.	These	findings	were	translated	into	cell-based	assays	for	small	molecule	
compound	library	screening	and	additional	mechanistic	studies.		
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Laboratory	Meeting	on	Cell	Death.	Cold	Spring	Harbor,	NY,	Oct	6-10,	2009.		
Sun	Q,	Ming	L,	Thomas	SM,	Chen	Z,	Ferris	RL,	Grandis	JR,	Zhang	L,	Yu	J.	PUMA	modulates	
the	sensitivity	to	EGFR	tyrosine	kinase	inhibitor	in	head	and	neck	cancer	cells	[abstract].	
Proc	Am	Assoc	Cancer	Res	2009;50.		
Sun,	QH,	Zhang	L,	Yu	J.	SMAC	modulates	gemcitabine-induced	apoptosis	in	head	and	neck	
cancer	cells.	Presented	at	the	Cold	Spring	Harbor	Laboratory	Meeting	on	Cell	Death.	Cold	
Spring	Harbor,	NY,	Oct	6-10,	2009.		

BOOK	CHAPTERS,	ETC.		

Brown	MF,	He	K,	Yu	J.	SMAC	IAP	Addiction	in	Cancer.	In:	Yin	SM	and	Dong	Z,	eds.	Cell	Death	
Signaling	in	Cancer	Biology	and	Treatment.	New	York,	NY:	Springer,	2013.		

SMOKING,	POLYMORPHISMS,	AND	LUNG	CANCER	PROGNOSIS		

Wei	Zhou,	MD,	PhD;	Harvard	School	of	Public	Health;	YCSA	2004		
Dr.	Zhou	investigated	the	interactive	roles	of	SHS	and	mainstream	smoke	(MSS)	by	looking	
at	a	number	of	genetic	polymorphisms	in	clinical	outcomes	of	a	cohort	of	non-small	cell	
lung	cancer	(NSCLC)	patients	to	investigate	whether	SHS	and	MSS	are	associated	with	
poorer	prognosis	in	both	earlier	and	more	advanced	stages	of	cancer.	The	investigator	
examined	whether	polymorphisms	of	interest	might	modify	the	association	between	SHS	
and	MSS	and	NSCLC	prognosis.	Results	demonstrate	that	smoking	cessation	is	associated	
with	improved	survival	in	early	stage	NSCLC,	and	the	longer	the	duration	since	smoking	
cessation,	the	better	the	survival	outcome.	Results	show	SHS	exposure	before	diagnosis	
results	in	poorer	survival	in	early	stage	NSCLC	patients.		
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FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Gong	MN,	Zhou	W,	Williams	PL,	Thompson	BT,	Pothier	L,	Boyce	P,	Christiani	DC.	-308GA	
and	TNFB	polymorphisms	in	acute	respiratory	distress	syndrome.	Eur	Respir	J.	
2005;26(3):382-389.	

Gong	MN,	Zhou	W,	Williams	PL,	Thompson	BT,	Pothier	L,	Christiani	DC.	Polymorphisms	in	
the	mannose	binding	lectin-2	gene	and	acute	respiratory	distress	syndrome.	Crit	Care	Med.	
2007;35(1):48-56.	

Hang	J,	Zhou	W,	Wang	X,	Zhang	H,	Sun	B,	Dai	H,	Su	L,	Christiani	DC.	Microsomal	epoxide	
hydrolase,	endotoxin,	and	lung	function	decline	in	cotton	textile	workers.	Am	J	Respir	Crit	
Care	Med.	2005;171(2):165-170.	
Heist	RS,	Marshall	AL,	Liu	G,	Zhou	W,	Su	L,	Neuberg	D,	Lynch	TJ,	Wain	J,	Christiani	DC.	
Matrix	metalloproteinase	polymorphisms	and	survival	in	stage	I	non-small	cell	lung	cancer.	
Clin	Cancer	Res.	2006;12(18):5448-5453.	
Heist	RS,	Zhou	W,	Chirieac	LR,	Cogan-Drew	T,	Liu	G,	Su	L,	Neuberg	D,	Lynch	TJ,	Wain	JC,	
Christiani	DC.	MDM2	polymorphism,	survival,	and	histology	in	early-stage	non-small-cell	
lung	cancer.	J	Clin	Oncol.	2007;25(16):2243-2247.	
Heist	RS,	Zhou	W,	Wang	Z,	Liu	G,	Neuberg	D,	Su	L,	Asomaning	K,	Hollis	BW,	Lynch	TJ,	Wain	
JC,	Giovannucci	E,	Christiani	DC.	Circulating	25-hydroxyvitamin	D,	VDR	polymorphisms,	
and	survival	in	advanced	non-small-cell	lung	cancer.	J	Clin	Oncol.	2008;26(34):5596-5602.	

Liu	G,	Cescon	DW,	Zhai	R,	Zhou	W,	Kulke	MH,	Ma	C,	Xu	W,	Su	L,	Asomaning	K,	Heist	RS,	
Wain	JC,	Lynch	TJ,	Christiani	DC.	p53	Arg72Pro,	MDM2	T309G	and	CCND1	G870A	
polymorphisms	are	not	associated	with	susceptibility	to	esophageal	adenocarcinoma.	Dis	
Esophagus.	2010;23(1):36-39.	
Liu	G,	Gurubhagavatula	S,	Zhou	W,	Wang	Z,	Yeap	BY,	Asomaning	K,	Su	L,	Heist	R,	Lynch	TJ,	
Christiani	DC.	Epidermal	growth	factor	receptor	polymorphisms	and	clinical	outcomes	in	
non-small-cell	lung	cancer	patients	treated	with	gefitinib.	Pharmacogenomics	J.	
2008;8(2):129-138.	

Liu	G,	Zhou	W,	Park	S,	Wang	LI,	Miller	DP,	Wain	JC,	Lynch	TJ,	Su	L,	Christiani	DC.	The	SOD2	
Val/Val	genotype	enhances	the	risk	of	nonsmall	cell	lung	carcinoma	by	p53	and	XRCC1	
polymorphisms.	Cancer.	2004;101(12):2802-2808.	

Liu	G,	Zhou	W,	Wang	LI,	Park	S,	Miller	DP,	Xu	LL,	Wain	JC,	Lynch	TJ,	Su	L,	Christiani	DC.	MPO	
and	SOD2	polymorphisms,	gender,	and	the	risk	of	non-small	cell	lung	carcinoma.	Cancer	
Lett.	2004;214(1):69-79.	

Su	L,	Zhou	W,	Asomaning	K,	Lin	X,	Wain	JC,	Lynch	TJ,	Liu	G,	Christiani	DC.	Genotypes	and	
haplotypes	of	matrix	metalloproteinase	1,	3	and	12	genes	and	the	risk	of	lung	cancer.	
Carcinogenesis.	2006;27(5):1024-1029.	
Su	L,	Zhou	W,	Park	S,	Wain	JC,	Lynch	TJ,	Liu	G,	Christiani	DC.	Matrix	metalloproteinase-1	
promoter	polymorphism	and	lung	cancer	risk.	Cancer	Epidemiol	Biomarkers	Prev.	
2005;14(3):567-570.	
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Yue	W,	Dacic	S,	Sun	Q,	Landreneau	R,	Guo	M,	Zhou	W,	Siegfried	JM,	Yu	J,	Zhang	L.	Frequent	
inactivation	of	RAMP2,	EFEMP1	and	Dutt1	in	lung	cancer	by	promoter	hypermethylation.	
Clin	Cancer	Res.	2007;13(15	Pt	1):4336-4344.	
Zhou	W,	Heist	RS,	Liu	G,	Asomaning	K,	Miller	DP,	Neuberg	DS,	Wain	JC,	Lynch	TJ,	Christiani	
DC.	Second	hand	smoke	exposure	and	survival	in	early-stage	non-small-cell	lung	cancer	
patients.	Clin	Cancer	Res.	2006;12(23):7187-7193.	
Zhou	W,	Heist	RS,	Liu	G,	Asomaning	K,	Neuberg	DS,	Hollis	BW,	Wain	JC,	Lynch	TJ,	
Giovannucci	E,	Su	L,	Christiani	DC.	Circulating	25-hydroxyvitamin	D	levels	predict	survival	
in	early-stage	non-small-cell	lung	cancer	patients.	J	Clin	Oncol.	2007;25(5):479-485.	
Zhou	W,	Heist	RS,	Liu	G,	Neuberg	DS,	Asomaning	K,	Su	L,	Wain	JC,	Lynch	TJ,	Giovannucci	E,	
Christiani	DC.	Polymorphisms	of	vitamin	D	receptor	and	survival	in	early-stage	non-small	
cell	lung	cancer	patients.	Cancer	Epidemiol	Biomarkers	Prev.	2006;15(11):2239-2245.	

Zhou	W,	Heist	RS,	Liu	G,	Park	S,	Neuberg	DS,	Asomaning	K,	Wain	JC,	Lynch	TJ,	Christiani	DC.	
Smoking	cessation	before	diagnosis	and	survival	in	early	stage	non-small	cell	lung	cancer	
patients.	Lung	Cancer.	2006;53(3):375-380.	

Zhou	W,	Liu	G,	Park	S,	Wang	Z,	Wain	JC,	Lynch	TJ,	Su	L,	Christiani	DC.	Gene-smoking	
interaction	associations	for	the	ERCC1	polymorphisms	in	the	risk	of	lung	cancer.	Cancer	
Epidemiol	Biomarkers	Prev.	2005;14(2):491-496.	

Zhou	W,	Park	S,	Liu	G,	Miller	DP,	Wang	LI,	Pothier	L,	Wain	JC,	Lynch	TJ,	Giovannucci	E,	
Christiani	DC.	Dietary	iron,	zinc,	and	calcium	and	the	risk	of	lung	cancer.	Epidemiology.	
2005;16(6):772-779.	

Zhou	W,	Suk	R,	Liu	G,	Park	S,	Neuberg	DS,	Wain	JC,	Lynch	TJ,	Giovannucci	E,	Christiani	DC.	
Vitamin	D	is	associated	with	improved	survival	in	early-stage	non-small	cell	lung	cancer	
patients.	Cancer	Epidemiol	Biomarkers	Prev.	2005;14(10):2303-2309.	
PRESENTATIONS	AND	ABSTRACTS		

Miller	DP,	Park	S,	Gitin	E,	Zhou	W,	Liu	G,	Wain	JC,	Lynch	TJ,	Christiani	DC.	DNA	repair	
polymorphisms,	secondhand	tobacco	smoke	and	lung	cancer	risk.	Presented	at	the	Annual	
Meeting	of	the	American	Association	for	Cancer	Research.	Anaheim,	CA,	Apr	16-20,	2005.		

Miller	DP,	Park	S,	Gitin	E,	Zhou	W,	Liu	G,	Wang	Z.	ERCC2	Asp312Asn	polymorphism	
modifies	the	association	between	secondhand	tobacco	smoke	and	lung	cancer	risk.	
Presented	at	the	Annual	Meeting	of	the	American	Association	for	Cancer	Research.	Orlando,	
FL,	Mar	27-31,	2004.		
Park	S,	Miller	DP,	Gitin	E,	Zhou	W,	Liu	G,	Wain	JC,	Lynch	TJ,	Christiani	DC.	A	new	metric	for	
secondhand	tobacco	smoke	and	its	association	with	lung	cancer	risk.	Presented	at	the	
Annual	Meeting	of	the	American	Association	for	Cancer	Research.	Anaheim,	CA,	Apr	16-20,	
2005.		

Zhou	W,	Heist	R,	Liu	G,	Miller	DP,	Neuberg	DS,	Asomaning	K,	Wain	JC,	Lynch	TJ,	Christiani	D.	
Secondhand	tobacco	smoke	exposure	and	survival	in	early	stage	non-small	cell	lung	cancer	
patients.	Presented	at	the	Annual	Meeting	of	the	American	Association	for	Cancer	Research.	
Washington,	DC,	Apr	1-5,	2006.		
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REGULATION	OF	NON-SMALL	CELL	LUNG	CANCER	BY	NOTCH		
Douglas	W.	Ball,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2003		

Please	see	the	synopsis	under	Dr.	Ball’s	2007	award.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Ball	DW.	Achaete-scute	homolog-1	and	Notch	in	lung	neuroendocrine	development	and	
cancer.	Cancer	Lett.	2004;204(2):159-169.	

Collins	BJ,	Kleeberger	W,	Ball	DW.	Notch	in	lung	development	and	lung	cancer.	Semin	
Cancer	Biol.	2004;14(5):357-364.	
ROLE	OF	IRF-5	AS	A	TUMOR	SUPPRESSOR	IN	A	NON-SMALL	CELL	LUNG	CANCER	
(NSCLC)		
Betsy	J.	Barnes,	PhD;	Johns	Hopkins	Medical	Institutions,	University	of	Medicine	and	
Dentistry	of	New	Jersey;	YCSA	2003		

Dr.	Barnes	investigated	the	relationship	between	interferon	regulatory	factor	5	(IRF-5)	
expression	and	the	tumor	suppressor	gene	p53	in	human	NSCLC	to	illuminate	novel	IRF-5-
based	therapies	for	lung	cancer.	The	majority	of	NSCLC	expresses	mutant	non-functional	
p53	or	lacks	IRF-5	expression.	She	examined	expression	of	IRF-5	and	p53	in	multiple	
human	cancers	and	investigated	the	IRF-5	tumor	suppression	potential	in	the	growth	
regulation	of	lung	cancers	where	IRF-5	and/	or	p53	are	not	expressed.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Barnes	BJ,	Richards	J,	Mancl	M,	Hanash	S,	Beretta	L,	Pitha	PM.	Global	and	distinct	targets	of	
IRF-5	and	IRF-7	during	innate	response	to	viral	infection.	J	Biol	Chem.	
2004;279(43):45194-45207.	
Hu	G,	Barnes	BJ.	Interferon	regulatory	factor-5-regulated	pathways	as	a	target	for	
colorectal	cancer	therapeutics.	Expert	Rev	Anticancer	Ther.	2006;6(5):775-784.	

Hu	G,	Barnes	BJ.	IRF-5	is	a	mediator	of	the	death	receptor-induced	apoptotic	signaling	
pathway.	J	Biol	Chem.	2009;284(5):2767-2777.	

Hu	G,	Mancl	ME,	Barnes	BJ.	Signaling	through	IFN	regulatory	factor-5	sensitizes	p53-
deficient	tumors	to	DNA	damage-induced	apoptosis	and	cell	death.	Cancer	Res.	
2005;65(16):7403-7412.	

Mancl	ME,	Hu	G,	Sangster-Guity	N,	Olshalsky	SL,	Hoops	K,	Fitzgerald-Bocarsly	P,	Pitha	PM,	
Pinder	K,	Barnes	BJ.	Two	discrete	promoters	regulate	the	alternatively	spliced	human	
interferon	regulatory	factor-5	isoforms.	Multiple	isoforms	with	distinct	cell	type-specific	
expression,	localization,	regulation,	and	function.	J	Biol	Chem.	2005;280(22):21078-21090.	
Schoenemeyer	A,	Barnes	BJ,	Mancl	ME,	Latz	E,	Goutagny	N,	Pitha	PM,	Fitzgerald	KA,	
Golenbock	DT.	The	interferon	regulatory	factor,	IRF5,	is	a	central	mediator	of	toll-like	
receptor	7	signaling.	J	Biol	Chem.	2005;280(17):17005-17012.	
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THE	ROLE	OF	HMG-I/Y	IN	THE	PATHOGENESIS	OF	LUNG	CANCER		
Raka	Bhattacharya,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2003		

Dr.	Bhattacharya	and	colleagues	defined	the	role	in	lung	cancer	of	Id1,	a	helix-loop-helix	
transcription	factor.	The	team	demonstrated	that	over-expression	of	Id1	is	associated	with	
highly	aggressive	and	less	differentiated	tumor	types,	with	poor	prognosis	and	a	
propensity	for	tumor	metastasis.	Tumors	in	patients	at	Johns	Hopkins	with	aggressive	lung	
cancer	who	have	been	exposed	to	tobacco	smoke	have	elevated	levels	of	Id1	when	
compared	to	the	surrounding	normal	tissue.	The	data	show	that	Id1	expression	is	found	at	
an	early	stage	of	the	disease	with	metastasis	to	the	lymph	nodes.	The	investigators	have	
shown	that	most	non-small	lung	cancer	(NSCLC)	cells	and	small	cell	lung	cancer	(SCLC)	
cells	express	elevated	levels	of	Id1	when	grown	in	media	containing	fetal	bovine	serum;	
this	serum	responsiveness	in	many	of	the	lung	cancer	cell	lines	suggests	growth	factor	
dependent	Id1	expression.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Xu	Y,	Sumter	TF,	Bhattacharya	R,	Tesfaye	A,	Fuchs	EJ,	Wood	LJ,	Huso	DL,	Resar	LM.	The	
HMG-I	oncogene	causes	highly	penetrant,	aggressive	lymphoid	malignancy	in	transgenic	
mice	and	is	overexpressed	in	human	leukemia.	Cancer	Res.	2004;64(10):3371-3375.		

IDENTIFICATION	OF	NEW	MOLECULAR	TARGETS	IN	LUNG	CANCER		
Pierre	P.	Massion,	MD	(1963-2021);	Vanderbilt	University	Medical	Center;	CIA	2003		

Dr.	Massion	and	collaborators	identified	molecular	abnormalities	in	invasive	and	
preinvasive	lung	cancers.	They	identified	amplified	and	deleted	genomic	regions	in	
invasive	squamous,	adeno,	large,	and	small	cell	lung	cancers	using	array-comparative	
genomic	hybridization	and	potential	targets	in	preinvasive	lung	cancer	using	matrix-
assisted	laser	desorption/ionization	mass	spectrometry.	They	characterized	eight	tissue	
microarrays	from	a	total	of	360	lung	cancers	for	validation	of	biomarkers	in	a	high-
throughput	fashion.	Dr.	Massion	passed	away	in	April,	2021.	
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Gonzalez	AL,	Roberts	RL,	Massion	PP,	Olson	SJ,	Shyr	Y,	Shappell	SB.	15-Lipoxygenase-2	
expression	in	benign	and	neoplastic	lung:	an	immunohistochemical	study	and	correlation	
with	tumor	grade	and	proliferation.	Hum	Pathol.	2004;35(7):840-849.	
Massion	PP,	Taflan	PM,	Jamshedur	Rahman	SM,	Yildiz	P,	Shyr	Y,	Edgerton	ME,	Westfall	MD,	
Roberts	JR,	Pietenpol	JA,	Carbone	DP,	Gonzalez	AL.	Significance	of	p63	amplification	and	
overexpression	in	lung	cancer	development	and	prognosis.	Cancer	Res.	2003;63(21):7113-
7121.	

Massion	PP,	Taflan	PM,	Rahman	SM,	Yildiz	P,	Shyr	Y,	Carbone	DP,	Gonzalez	AL.	Role	of	p63	
amplification	and	overexpression	in	lung	cancer	development.	Chest.	2004;125(5	
Suppl):102S.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

452	

Massion	PP,	Taflan	PM,	Shyr	Y,	Rahman	SM,	Yildiz	P,	Shakthour	B,	Edgerton	ME,	Ninan	M,	
Andersen	JJ,	Gonzalez	AL.	Early	involvement	of	the	phosphatidylinositol	3-kinase/Akt	
pathway	in	lung	cancer	progression.	Am	J	Respir	Crit	Care	Med.	2004;170(10):1088-1094.	
Rahman	SM,	Shyr	Y,	Yildiz	PB,	Gonzalez	AL,	Li	H,	Zhang	X,	Chaurand	P,	Yanagisawa	K,	Slovis	
BS,	Miller	RF,	Ninan	M,	Miller	YE,	Franklin	WA,	Caprioli	RM,	Carbone	DP,	Massion	PP.	
Proteomic	patterns	of	preinvasive	bronchial	lesions.	Am	J	Respir	Crit	Care	Med.	
2005;172(12):1556-1562.	

Wardwell	NR,	Massion	PP.	Novel	strategies	for	the	early	detection	and	prevention	of	lung	
cancer.	Semin	Oncol.	2005;32(3):259-268.	
ROLE	OF	ALDHs	IN	THE	PATHOGENESIS	AND	BIOLOGY	OF	LUNG	CANCER		

Jan	Moreb,	MD;	University	of	Florida;	CIA	2003		
Dr.	Moreb	demonstrated	that	aldehyde	dehydrogenase	(ALDH)1A1	and	ALDH3A1	are	
highly	expressed	in	squamous	cell	lung	cancer,	adenocarcinoma	(AdenoCA),	and	non-small	
cell	lung	cancer,	but	very	little	expression	is	detected	in	small	cell	lung	cancer.	Atypical	
pneumocytes	were	shown	to	have	significantly	higher	levels	of	expression	of	ALDH-1A1	
and	ALDH-3A1	than	normal	pneumocytes,	which	is	suggestive	of	upregulation	during	
malignant	transformation	to	AdenoCA.	Similar	levels	of	expression	were	observed	in	
bronchial	epithelium.	Expression	of	these	enzymes	in	normal	pneumocytes	is	seen	in	
cigarette	smokers.	Small	interfering	RNAs	(siRNAs)	specifically	inhibit	ALDH-1A1	or	ALDH-
3A1	and	result	in	increased	4-hydroperoxycyclophosphamide	toxicity	in	the	A549	lung	
cancer	cell	line.	An	Aldefluor	assay	was	adapted	to	measure	ALDH	activity	and	real-time	
changes	in	ALDH	activity	in	viable	cells	treated	with	siRNA	or	chemotherapy.	Lentiviral	
vectors	had	great	efficacy	and	specificity	in	the	inhibition	of	either	enzyme.	Differences	in	
gene	transcription	were	determined	between	wild-type	A549	cells	and	lenti	1+3	cells.	A	
number	of	genes	were	categorized	that	are	either	repressed	or	induced	two-fold	when	
compared	with	normal	cells.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Moreb	JS,	Baker	HV,	Chang	LJ,	Amaya	M,	Lopez	MC,	Ostmark	B,	Chou	W.	ALDH	isozymes	
downregulation	affects	cell	growth,	cell	motility	and	gene	expression	in	lung	cancer	cells.	
Mol	Cancer.	2008;7:87.	

Moreb	JS,	Gabr	A,	Vartikar	GR,	Gowda	S,	Zucali	JR,	Mohuczy	D.	Retinoic	acid	down-regulates	
aldehyde	dehydrogenase	and	increases	cytotoxicity	of	4-hydroperoxycyclophosphamide	
and	acetaldehyde.	J	Pharmacol	Exp	Ther.	2005;312(1):339-345.	

Moreb	JS,	Mohuczy	D,	Ostmark	B,	Zucali	JR.	RNAi-mediated	knockdown	of	aldehyde	
dehydrogenase	class-1A1	and	class-3A1	is	specific	and	reveals	that	each	contributes	
equally	to	the	resistance	against	4-hydroperoxycyclophosphamide.	Cancer	Chemother	
Pharmacol.	2007;59(1):127-136.	

Moreb	JS,	Zucali	JR,	Ostmark	B,	Benson	NA.	Heterogeneity	of	aldehyde	dehydrogenase	
expression	in	lung	cancer	cell	lines	is	revealed	by	Aldefluor	flow	cytometry-based	assay.	
Cytometry	B	Clin	Cytom.	2007;72(4):281-289.	
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Patel	M,	Lu	L,	Zander	DS,	Sreerama	L,	Coco	D,	Moreb	JS.	ALDH1A1	and	ALDH3A1	
expression	in	lung	cancers:	correlation	with	histologic	type	and	potential	precursors.	Lung	
Cancer.	2008;59(3):340-349.	
DEVELOPMENT	OF	A	TUMOR	VACCINE	FOR	LUNG	CANCER		

Scott	Antonia,	MD;	H.	Lee	Moffitt	Cancer	Center;	CIA	2002		

Dr.	Antonia’s	group	created	a	human	bystander	cell	line	that	expresses	both	GM-CSF	and	
CD40	ligand	(GM.CD40L).	They	completed	a	phase	I	trial	involving	patients	with	solid	
tumors,	testing	GM.CD40L	cells	admixed	with	autologous	tumor	cells.	The	vaccine	was	safe,	
and	the	vaccine	sites	of	these	patients	were	densely	infiltrated	with	activated	(CD86	
positive)	DCs	and	T	cells.	Twenty-three	patients	were	treated	with	the	
cytoxan/ATRA/GM.CD40L	vaccine	combination.	There	were	no	serious	adverse	events	
attributed	to	the	treatment.	Several	patients	had	CTC	Grade	2	fatigue	and	headache	that	
were	attributed	to	the	cytoxan	and	ATRA	treatment.	No	toxicity	was	reported	that	was	
attributed	to	the	vaccine.	Three	of	the	23	patients	had	stable	disease	as	their	best	clinical	
response.	No	patient	achieved	a	partial	response	or	complete	response.	According	to	the	
protocol,	because	there	was	no	patient	who	developed	an	objective	response	by	the	time	of	
the	interim	analysis,	the	study	was	terminated.	A	significant	reduction	was	observed	in	the	
T	cell	responsiveness	to	stimulation	with	an	agonistic	anti-CD3	monoclonal	antibody	as	
measured	in	gamma-interferon	ELISPOT	assays.	This	shows	that	a	general	
immunosuppression	was	induced	along	with	the	investigational	treatment,	most	likely	
from	systemic	administration	of	cytoxan	and/or	ATRA.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Hunter	TB,	Manimala	NJ,	Luddy	KA,	Catlin	T,	Antonia	SJ.	Paclitaxel	and	TRAIL	synergize	to	
kill	paclitaxel-resistant	small	cell	lung	cancer	cells	through	a	caspase	independent	
mechanism	mediated	through	AIF.	Anticancer	Res.	2011;31(10):3193-3204.		

THE	ROLE	OF	BC1-2	IN	NICOTINE-INDUCED	SURVIVAL	SIGNALING	AND	
CHEMORESISTANCE	IN	HUMAN	LUNG	CANCER	CELLS		

Xingming	Deng,	MD,	PhD;	University	of	Florida;	CIA	2002		

Dr.	Deng	determined	whether	phosphorylation	of	Bcl-2	is	required	for	nicotine-induced	
lung	cancer	survival	and	chemoresistance	and	whether	inhibition	of	nicotine-induced	Bcl-2	
phosphorylation	enhances	chemosensitivity	in	human	lung	cancer	cells.	He	found	that	
nicotine-induced	survival	may	occur	by	a	mechanism	involving	multisite	phosphorylation	
of	Bad,	which	may	lead	to	the	development	of	human	lung	cancer	and/or	chemoresistance.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Jin	Z,	Gao	F,	Flagg	T,	Deng	X.	Nicotine	induces	multi-site	phosphorylation	of	Bad	in	
association	with	suppression	of	apoptosis.	J	Biol	Chem.	2004;279(22):23837-23844.	

Jin	Z,	Gao	F,	Flagg	T,	Deng	X.	Tobacco-specific	nitrosamine	4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone	promotes	functional	cooperation	of	Bcl2	and	c-Myc	through	
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phosphorylation	in	regulating	cell	survival	and	proliferation.	J	Biol	Chem.	
2004;279(38):40209-40219.	

Jin	Z,	Xin	M,	Deng	X.	Survival	function	of	protein	kinase	C{iota}	as	a	novel	nitrosamine	4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone-activated	bad	kinase.	J	Biol	Chem.	
2005;280(16):16045-16052.	

Mai	H,	May	WS,	Gao	F,	Jin	Z,	Deng	X.	A	functional	role	for	nicotine	in	Bcl2	phosphorylation	
and	suppression	of	apoptosis.	J	Biol	Chem.	2003;278(3):1886-1891.	

Xin	M,	Deng	X.	Nicotine	inactivation	of	the	proapoptotic	function	of	Bax	through	
phosphorylation.	J	Biol	Chem.	2005;280(11):10781-10789.	
Xu	L,	Deng	X.	Tobacco-specific	nitrosamine	4-(methylnitrosamino)-1-(3-pyridyl)-1-
butanone	induces	phosphorylation	of	mu-	and	m-calpain	in	association	with	increased	
secretion,	cell	migration,	and	invasion.	J	Biol	Chem.	2004;279(51):53683-53690.	

NUCLEOLAR	EXPRESSION	OF	PTHrP	AND	OUTCOME	IN	NON-SMALL	CELL	LUNG	
CANCER	(NSCLC)		
Randolph	H.	Hastings,	MD,	PhD,		Leonard	J.	Deftos,	MD;	VA	San	Diego	Healthcare	
System	and	the	University	of	California,	San	Diego;	CIA	2002		

Dr.	Deftos	reported	data	suggesting	that	parathyroid-hormone-related	protein	(PTHrP),	a	
growth	factor	produced	by	many	lung	cancers,	may	predispose	lung	cancer	cells	to	
apoptosis	if	transported	to	the	cell	nucleolus.	PTHrP	isoform	1-173	expression	and	
nucleolar	PTHrP	were	evaluated	for	their	efficacy	as	favorable	prognostic	signs	for	non-
small	cell	lung	cancer	treatment	in	both	patient	and	cell	culture	studies.	PTHrP	expression	
is	present	in	two-thirds	of	cancer	patients,	and	PTHrP	immunoreactivity	appears	to	be	a	
positive	prognostic	factor	for	stage	1-2	lung	cancer	patients.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Burton	DW,	Geller	J,	Yang	M,	Jiang	P,	Barken	I,	Hastings	RH,	Hoffman	RM,	Deftos	LJ.	
Monitoring	of	skeletal	progression	of	prostate	cancer	by	GFP	imaging,	X-ray,	and	serum	
OPG	and	PTHrP.	Prostate.	2005;62(3):275-281.	

Hastings	RH,	Araiza	F,	Burton	DW,	Deftos	LJ.	Role	of	parathyroid	hormone-related	protein	
in	lung	cancer	cell	survival.	Chest.	2004;125(5	Suppl):150S.	
Hastings	RH,	Araiza	F,	Burton	DW,	Zhang	L,	Bedley	M,	Deftos	LJ.	Parathyroid	hormone-
related	protein	ameliorates	death	receptor-mediated	apoptosis	in	lung	cancer	cells.	Am	J	
Physiol	Cell	Physiol.	2003;285(6):C1429-1436.	

Hastings	RH,	Folkesson	HG,	Matthay	MA.	Mechanisms	of	alveolar	protein	clearance	in	the	
intact	lung.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2004;286(4):L679-689.	
Hastings	RH,	Laux	AM,	Casillas	A,	Xu	R,	Lukas	Z,	Ernstrom	K,	Deftos	LJ.	Sex-specific	survival	
advantage	with	parathyroid	hormone-related	protein	in	non-small	cell	lung	carcinoma	
patients.	Clin	Cancer	Res.	2006;12(2):499-506.	
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Hastings	RH,	Montgrain	PR,	Quintana	R,	Rascon	Y,	Deftos	LJ,	Healy	E.	Cell	cycle	actions	of	
parathyroid	hormone-related	protein	in	non-small	cell	lung	carcinoma.	Am	J	Physiol	Lung	
Cell	Mol	Physiol.	2009;297(4):L578-585.	
Pache	JC,	Burton	DW,	Deftos	LJ,	Hastings	RH.	A	carboxyl	leucine-rich	region	of	parathyroid	
hormone-related	protein	is	critical	for	nuclear	export.	Endocrinology.	2006;147(2):990-
998.	
Tsigelny	I,	Burton	DW,	Sharikov	Y,	Hastings	RH,	Deftos	LJ.	Coherent	expression	
chromosome	cluster	analysis	reveals	differential	regulatory	functions	of	amino-terminal	
and	distal	parathyroid	hormone-related	protein	domains	in	prostate	carcinoma.	J	Biomed	
Biotechnol.	2005;2005(4):353-363.	

LOH	AND	GENE	EXPRESSION	PROFILES	IN	LUNG	CARCINOMA		
Matthew	Meyerson,	MD,	PhD;	Dana-Farber	Cancer	Institute;	CIA	2002		

Dr.	Meyerson	observed	loss	of	heterozygosity	(LOH)	and	gene	expression	profiles	in	lung	
carcinoma	using	single	nucleotide	polymorphism	(SNP)	arrays	to	determine	whether	there	
are	distinct	patterns	that	correspond	to	gene	expression-derived	lung	adenocarcinoma	
classes.	In	addition,	tyrosine	kinase	genes	were	sequenced	from	non-small	cell	lung	cancer	
(NSCLC)	tissue	and	matched	normal	tissue.	Somatic	mutations	of	the	estrogen	growth	
factor	receptor	(EGFR)	gene	were	found	in	15	out	of	58	unselected	tumors	from	Japan	and	
1	out	of	61	from	the	United	States.	Treatment	with	the	EGFR	kinase	inhibitor	gefitinib	
caused	NSCLC	regression	more	frequently	in	Japan,	as	well	as	in	certain	US	cancer	samples	
with	EGFR	gene	mutations.	The	results	suggest	that	EGFR	gene	mutations	might	predict	
sensitivity	to	gefitinib,	and	it	may	be	necessary	to	identify	differences	within	ethnic	
subgroups	rather	than	assume	equality	in	responses	to	drug	therapies.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Jackman	DM,	Yeap	BY,	Sequist	LV,	Lindeman	N,	Holmes	AJ,	Joshi	VA,	Bell	DW,	Huberman	
MS,	Halmos	B,	Rabin	MS,	Haber	DA,	Lynch	TJ,	Meyerson	M,	Johnson	BE,	Janne	PA.	Exon	19	
deletion	mutations	of	epidermal	growth	factor	receptor	are	associated	with	prolonged	
survival	in	non-small	cell	lung	cancer	patients	treated	with	gefitinib	or	erlotinib.	Clin	
Cancer	Res.	2006;12(13):3908-3914.	
Janne	PA,	Borras	AM,	Kuang	Y,	Rogers	AM,	Joshi	VA,	Liyanage	H,	Lindeman	N,	Lee	JC,	
Halmos	B,	Maher	EA,	Distel	RJ,	Meyerson	M,	Johnson	BE.	A	rapid	and	sensitive	enzymatic	
method	for	epidermal	growth	factor	receptor	mutation	screening.	Clin	Cancer	Res.	
2006;12(3	Pt	1):751-758.	

Janne	PA,	Li	C,	Zhao	X,	Girard	L,	Chen	TH,	Minna	J,	Christiani	DC,	Johnson	BE,	Meyerson	M.	
High-resolution	single-nucleotide	polymorphism	array	and	clustering	analysis	of	loss	of	
heterozygosity	in	human	lung	cancer	cell	lines.	Oncogene.	2004;23(15):2716-2726.	
Paez	JG,	Janne	PA,	Lee	JC,	Tracy	S,	Greulich	H,	Gabriel	S,	Herman	P,	Kaye	FJ,	Lindeman	N,	
Boggon	TJ,	Naoki	K,	Sasaki	H,	Fujii	Y,	Eck	MJ,	Sellers	WR,	Johnson	BE,	Meyerson	M.	EGFR	
mutations	in	lung	cancer:	correlation	with	clinical	response	to	gefitinib	therapy.	Science.	
2004;304(5676):1497-1500.	
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Zhao	X,	Li	C,	Paez	JG,	Chin	K,	Janne	PA,	Chen	TH,	Girard	L,	Minna	J,	Christiani	D,	Leo	C,	Gray	
JW,	Sellers	WR,	Meyerson	M.	An	integrated	view	of	copy	number	and	allelic	alterations	in	
the	cancer	genome	using	single	nucleotide	polymorphism	arrays.	Cancer	Res.	
2004;64(9):3060-3071.	

THE	MOLECULAR	EPIDEMIOLOGY	OF	SECONDHAND	TOBACCO	SMOKE-ASSOCIATED	
LUNG	CANCER		
David	P.	Miller,	ScD;	Harvard	School	of	Public	Health;	YCSA	2002		

Dr.	Miller	collected	samples	and	assessed	the	SHS	exposure	in	a	case	control	study	
comprising	individuals	with	non-small	cell	lung	cancer	(NSCLC)	and	controls.	Different	
genotypes	were	determined	and	genes,	direct	smoke	exposure,	and	SHS	exposure	were	
correlated.	The	exposure	to	SHS	in	this	population	was	not	only	associated	with	lung	
cancer,	but	individuals	with	exposure	earlier	than	25	years	of	age	had	a	greater	lung	cancer	
risk	than	for	those	whose	exposure	occurred	after	they	were	25.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Asomaning	K,	Miller	DP,	Liu	G,	Wain	JC,	Lynch	TJ,	Su	L,	Christiani	DC.	Second	hand	smoke,	
age	of	exposure	and	lung	cancer	risk.	Lung	Cancer.	2008;61(1):13-20.	
Liu	G,	Zhou	W,	Park	S,	Wang	LI,	Miller	DP,	Wain	JC,	Lynch	TJ,	Su	L,	Christiani	DC.	The	SOD2	
Val/Val	genotype	enhances	the	risk	of	nonsmall	cell	lung	carcinoma	by	p53	and	XRCC1	
polymorphisms.	Cancer.	2004;101(12):2802-2808.	

Liu	G,	Zhou	W,	Wang	LI,	Park	S,	Miller	DP,	Xu	LL,	Wain	JC,	Lynch	TJ,	Su	L,	Christiani	DC.	MPO	
and	SOD2	polymorphisms,	gender,	and	the	risk	of	non-small	cell	lung	carcinoma.	Cancer	
Lett.	2004;214(1):69-79.	

Miller	DP,	De	Vivo	I,	Neuberg	D,	Wain	JC,	Lynch	TJ,	Su	L,	Christiani	DC.	Association	between	
self-reported	environmental	tobacco	smoke	exposure	and	lung	cancer:	modification	by	
GSTP1	polymorphism.	Int	J	Cancer.	2003;104(6):758-763.	

Zhou	W,	Heist	RS,	Liu	G,	Asomaning	K,	Miller	DP,	Neuberg	DS,	Wain	JC,	Lynch	TJ,	Christiani	
DC.	Second	hand	smoke	exposure	and	survival	in	early-stage	non-small-cell	lung	cancer	
patients.	Clin	Cancer	Res.	2006;12(23):7187-7193.	

Zhou	W,	Park	S,	Liu	G,	Miller	DP,	Wang	LI,	Pothier	L,	Wain	JC,	Lynch	TJ,	Giovannucci	E,	
Christiani	DC.	Dietary	iron,	zinc,	and	calcium	and	the	risk	of	lung	cancer.	Epidemiology.	
2005;16(6):772-779.	
PRESENTATIONS	AND	ABSTRACTS		

Miller	DP,	Park	S,	Gitin	E,	Zhou	W,	Liu	G,	Wain	JC,	Lynch	TJ,	Christiani	DC.	DNA	repair	
polymorphisms,	secondhand	tobacco	smoke	and	lung	cancer	risk.	Presented	at	the	Annual	
Meeting	of	the	American	Association	for	Cancer	Research.	Anaheim,	CA,	Apr	16-20,	2005.		

Miller	DP,	Park	S,	Gitin	E,	Zhou	W,	Liu	G,	Wang	Z.	ERCC2	Asp312Asn	polymorphism	
modifies	the	association	between	secondhand	tobacco	smoke	and	lung	cancer	risk.	
Presented	at	the	Annual	Meeting	of	the	American	Association	for	Cancer	Research.	Orlando,	
FL,	Mar	27-31,	2004.		
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Park	S,	Miller	DP,	Gitin	E,	Zhou	W,	Liu	G,	Wain	JC,	Lynch	TJ,	Christiani	DC.	A	new	metric	for	
second	hand	tobacco	smoke	and	its	association	with	lung	cancer	risk.	Presented	at	the	
Annual	Meeting	of	the	American	Association	for	Cancer	Research.	Anaheim,	CA,	Apr	16-20,	
2005		

Zhou	W,	Heist	R,	Liu	G,	Miller	DP,	Neuberg	DS,	Asomaning	K,	Wain	JC,	Lynch	TJ,	Christiani	D.	
Secondhand	tobacco	smoke	exposure	and	survival	in	early	stage	non-small	cell	lung	cancer	
patients.	Presented	at	the	Annual	Meeting	of	the	American	Association	for	Cancer	Research.	
Washington,	DC,	Apr	1-5,	2006.		

CYCLOPAMINE	INHIBITS	HEDGEHOG	SIGNALING	AND	GROWTH	IN	LUNG	CANCER	
CELLS		

D.	Neil	Watkins,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2002		
Dr.	Watkins’	studies	showed	that	hedgehog	(Hh)	pathway	activation	is	a	frequent	event	in	
lung	cancer,	and	follows	two	distinct	paradigms.	In	Gorlin’s	syndrome,	mutations	in	the	
tumor	suppressor	patched	(Ptch)	cause	medulloblastoma	and	basal	cell	carcinoma	(BCC).	
The	Gorlin’s	type	tumors	manifest	clonally	deregulated	Hh	signaling	and	activation	of	the	
smoothened	(Smo)	protein	in	every	cell	in	the	tumor.	This	leads	to	activation	of	the	Gli	
transcription	factors	and	activation	of	Hh	signaling.	The	data	show	that	there	are	two	
distinct	types	of	non-Gorlin’s	tumors.	In	the	small	cell	lung	cancer	(SCLC)	group,	Ptch,	Smo,	
and	Hh	ligands	Shh	are	expressed,	and	differential	levels	of	Hh	gene	expression	concentrate	
in	the	pathway	in	the	tumor	stem	cell	compartment.	By	contrast,	non-small	cell	lung	
cancers	(NSCLCs)	express	high	levels	of	Hh	ligands,	but	do	not	express	Smo	and	do	not	
demonstrate	evidence	of	cell-autonomous	pathway	activation.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Daniel	VC,	Peacock	CD,	Watkins	DN.	Developmental	signalling	pathways	in	lung	cancer.	
Respirology.	2006;11(3):234-240.	

Koskimaki	JE,	Karagiannis	ED,	Tang	BC,	Hammers	H,	Watkins	DN,	Pili	R,	Popel	AS.	
Pentastatin-1,	a	collagen	IV	derived	20-mer	peptide,	suppresses	tumor	growth	in	a	small	
cell	lung	cancer	xenograft	model.	BMC	Cancer.	2010;10:29.	

Lam	WK,	Watkins	DN.	Lung	cancer:	future	directions.	Respirology.	2007;12(4):471-477.	
Peacock	CD,	Wang	Q,	Gesell	GS,	Corcoran-Schwartz	IM,	Jones	E,	Kim	J,	Devereux	WL,	
Rhodes	JT,	Huff	CA,	Beachy	PA,	Watkins	DN,	Matsui	W.	Hedgehog	signaling	maintains	a	
tumor	stem	cell	compartment	in	multiple	myeloma.	Proc	Natl	Acad	Sci	U	S	A.	
2007;104(10):4048-4053.	

Peacock	CD,	Watkins	DN.	Cancer	stem	cells	and	the	ontogeny	of	lung	cancer.	J	Clin	Oncol.	
2008;26(17):2883-2889.	

Watkins	DN,	Berman	DM,	Baylin	SB.	Hedgehog	signaling:	progenitor	phenotype	in	small-
cell	lung	cancer.	Cell	Cycle.	2003;2(3):196-198.	
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Watkins	DN,	Berman	DM,	Burkholder	SG,	Wang	B,	Beachy	PA,	Baylin	SB.	Hedgehog	
signalling	within	airway	epithelial	progenitors	and	in	small-cell	lung	cancer.	Nature.	
2003;422(6929):313-317.	
Watkins	DN,	Peacock	CD.	Hedgehog	signalling	in	foregut	malignancy.	Biochem	Pharmacol.	
2004;68(6):1055-1060.	

BOOK	CHAPTERS,	ETC.	
Watkins	DN,	Berman	DM,	Baylin	SB,	Beachy	PA.	Invention	disclosure:	"Use	of	Hedgehog	
pathway	in	small	cell	lung	cancer".	2003.	

PKC-EPSILON	EXPRESSION	ON	THE	OUTCOME	OF	CHEMOTHERAPY		
Lei	Xiao,	PhD;	University	of	Florida;	CIA	2002		

Dr.	Xiao	investigated	the	relationship	between	expression	of	a	protein	kinase	C	(PKC)-
epsilon	isoform	and	patient	response	to	lung	cancer	chemotherapy.	The	results	showed	
that	PKC-epsilon	negative	lung	cancer	patients	may	have	a	better	prognosis.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Bae	KM,	Wang	H,	Jiang	G,	Chen	MG,	Lu	L,	Xiao	L.	Protein	kinase	C	epsilon	is	over-expressed	
in	primary	human	non-small	cell	lung	cancers	and	functionally	required	for	proliferation	of	
non-small	cell	lung	cancer	cells	in	a	p21/Cip1-dependent	manner.	Cancer	Res.	
2007;67(13):6053-6063.		

CANCER:	BREAST		

Completed	Research	
UNIVERSITY	OF	MIAMI	BREAST	CANCER	PROGRAM		

Director:	Joyce	Slingerland,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	
2015,	2017,	2018		

FAMRI	funded	the	following	ten	exploratory	investigations	in	breast	cancer.		

NOVEL	TRANSCRIPTIONAL	REPROGRAMMING	MECHANISM	DRIVING	TRIPLE	
NEGATIVE	BREAST	CANCER	DEVELOPMENT	

Karoline	J.	Briegel,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2018		
Basal	subtype	triple-negative	(ER-/PR-/HER2-)	breast	cancer	(hereafter	TNBC)	is	the	
deadliest	breast	cancer.	It	cannot	be	treated	with	hormonal	therapy	or	Herceptin.	
Resistance	to	chemotherapy	and	radiation	is	rapid,	and	most	TNBC	patients	relapse	and	die	
within	3-5	years	after	diagnosis.Clinically	aggressive	TNBC	are	highly	undifferentiated,	
metastatic	tumors	with	basal	cell	lineage	identity.	It	has	been	established	that	TNBC	
originate	from	highly	differentiated,	luminal	breast	tumor	cells.	 
The	investigators	sought	to	identify	novel	transcriptional	mechanisms	that	drive	luminal-
to-basal	de-	differentiation	underlying	TNBC	development.	They	investigated	LBH,	a	
regulator	of	mammary	lineage	determination	and	differentiation.	LBH	ihas	been	shown	to	
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be	critically	required	for	normal	mammary	gland	development	by	promoting	an	
undifferentiated,	basal	mammary	stem	cell	state	and	apparently	represses	luminal	lineage	
differentiation.	LBH	is	frequently	overexpressed	in	poor	prognosis	TNBC	(>50%)	but	not	in	
good	prognosis	luminal	breast	cancers.	LBH	may	promote	luminal-to-basal	
dedifferentiation	in	breast	cancer.	LBH-mediated	luminal-to-basal	lineage	changes	are	
accompanied	by	downmodulation	of	the	luminal-specific	isoform	(TAp63)	of	the	epithelial	
transcription	factor,	TRP63,	whereas	LBH	upregulates	the	basal	lineage-specific	isoform,	
Np63.		

DISSECTING	THE	IMMEDIATE	RESPONSE	TO	ESTROGEN	OF	BREAST	CANCER	CELLS	
Lluis	Morey,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2018	

Dr.	Morey	will	address	the	role	of	RING1B,	the	main	E3-ligase	of	the	Polycomb	Repressive	
Complex	1	(PRC1),	as	a	positive	regulator	of	estrogen-induced	ER	target	gene	expression	in	
ER+	breast	cancers.	Preliminary	data	show	that	RING1B	levels	are	elevated	in	ER+	breast	
cancer	and	that	RING1B	is	recruited	to	ER	target	genes	that	are	associated	with	cancer-
related	pathways	in	the	T47D	breast	cancer	line.	In	addition,	the	recruitment	of	RING1B	to	
ER	target	genes	is	associated	with	FOXA1	recruitment	and	gene	activation,	as	opposed	to	
the	canonical	repressive	function	of	PRC1.	RING1B	appears	to	be	required	for	estrogen-
induced	gene	expression.	The	hypothesis is	that	RING1B	regulates	ERa	and	FOXA1	
recruitment	to	chromatin	of	upon	estrogen	(E2)	administration	in	ER+	breast	cancer	cells.	
Here	he	will	determine	how	the	chromatin	is	opened	up	by	Ring1/Foxa1	to	accommodate	
ER	binding	after	estrogen	administration.	The	PI	has	developed	a	state-of-the	art	auxin-	
inducible/degron-mediated	degradation	of	RING1B	in	T47D	cells	to	examine	the	
immediate	(primary)	effects	of	RING1B	depletion	on	ER-mediated	gene	regulation.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Chan	HL,	Morey	L.	Emerging	Roles	for	Polycomb-Group	Proteins	in	Stem	Cells	and	Cancer.	
Trends	Biochem	Sci.	2019;44(8):688-700.	
IMPROVING	THE	THERAPEUTIC	INDEX	OF	BREAST	CANCER	IMMUNOTHERAPY	BY	
RADIATION-INDUCED	APTAMER	TARGETING;		

Adrian	Ishkanian,	MD,	MSc,	Brian	Marples,	PhD;	University	of	Miami	Miller	School	of	
Medicine;	2017	

Triple-negative	breast	cancer	(TNBC)	is	cancer	that	tests	negative	for	estrogen	receptors,	
progesterone	receptors,	and	excess	HER2	protein.	There	is	currently	no	existing	therapy	
has	been	successful	for	patients	diagnosed	with	TNBC.	Novel	strategies	targeting	the	TNBC	
tumor	microenvironment	and/or	tumor	cells	are	needed	to	improve	clinical	outcomes	for	
this	patient	group.	Radiotherapy	(RT)	can	produce	excellent	local	tumor	control	in	non-	
TNBC	tumors,	as	well	as	eliciting	a	systemic	immune	control	of	distant	non-irradiated	
tumor	lesions,	a	response	known	as	the	abscopal	effect.	While	this	effect	is	enhanced	using	
checkpoint	blockade	or	costimulatory	antibodies,	objective	responses	remain	suboptimal,	
partly	due	to	the	dose	limiting	toxicity	of	the	immunomodulatory	antibodies.	Since	RT	
induces	the	secretion	of	stress	products	in	the	tumor	microenvironment,	the	investigators	
hypothesize	that	targeting	immune	modulatory	drugs	to	such	products	will	reduce	
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immunomodulation	toxicity	and	broaden	the	scope	of	tumor	targeted	immunotherapy.	
Using	an	oligonucleotide	aptamer	platform,	the	team	has	shown	that	the	therapeutic	index	
of	4-1BB	aptamer	can	be	significantly	improved	through	RT-induced	VEGF	mediated	tumor	
targeting.	The	experimental	concept	will	be	extended	by	directly	targeting	the	existing	
therapeutic	PD-1	monoclonal	antibody	(mAb)	using	this	novel	platform.	The	hypothesis	is	
that	irradiated	tumors	express	epitopes	that	can	be	selectively	targeted	by	oligonucleotide	
aptamers	to	improve	the	therapeutic	index	of	therapeutic	immunomodulatory	mAbs.		

ROLE	OF	FANCA	IN	BREAST	CANCER	DEVELOPMENT	

Yanbin	Zhang,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2017	
Chromosomal	instability	is	a	significant	factor	in	driving	human	breast	tumorigenesis.	It	
enables	cells	to	acquire	additional	capabilities	required	for	cancer	development	and	
progression.	Chromosomal	instability	complexity	is	associated	with	aggressive	behavior	
and	poor	prognoses.	Dr.	Zhang	will	investigate	the	molecular	mechanisms	of	chromosomal	
instability	and	delineate	role	of	Fanconi	anaemia,	complementation	group	A	(FANCA)	in	
sporadic	breast	cancer.	Preliminary	data	indicate	that	FANCA	catalyzes	error-prone	DNA	
single-strand	annealing.	In	addition,	FANCA	expression	causes	epithelial-mesenchymal	
transition	in	MCF-7	cells,	and	its	expression	level	inversely	correlates	with	breast	cancer	
distant	metastasis	free	survival.	Knockout	of	FANCA	in	MDA-MB-231	cells	strongly	inhibits	
breast	cancer	formation	in	mice.	The	hypothesis	of	this	study	is	that	overexpression	of	
FANCA	tips	the	balance	of	DNA	repair	in	the	favor	of	an	error-prone	pathway	promoting	
chromosomal	instability	and	eventually	leading	to	the	development	of	breast	cancer,	in	
particular	basal-like	breast	cancer.	
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Benitez	A,	Liu	W,	Palovcak	A,	Wang	G,	Moon	J,	An	K,	Kim	A,	Zheng	K,	Zhang	Y,	Bai	F,	Mazin	
AV,	Pei	XH,	Yuan	F,	Zhang	Y.	FANCA	Promotes	DNA	Double-Strand	Break	Repair	by	
Catalyzing	Single-Strand	Annealing	and	Strand	Exchange.	Mol	Cell.	2018;71(4):621-628	
e624.	

STEM	CELL-MEDIATED	VIROTHERAPY	FOR	BREAST	CANCER  

Noriyuki	Kasahara,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2017	
The	investigators	propose	a	strategy	using	retroviral	replicating	vectors	(RRV)	for	gene	
therapy	of	late-stage	metastatic	breast	cancer,	a	disease	with	a	dismal	prognosis.	RRV	can	
replicate	selectively	within	tumors,	and	by	engineering	RRV	to	deliver	a	prodrug	activator	
(‘suicide’)	gene,	the	majority	of	infected	cancer	cells	can	be	killed	simultaneously	upon	
administration	of	a	non-toxic	prodrug	that	is	converted	to	an	active	chemotherapeutic	drug	
directly	within	the	infected	tumor	cells.	Since	there	are	no	adverse	systemic	effects	such	as	
myelotoxicity,	the	immune	system	remains	intact	and	capable	of	subsequently	developing	
effective	anti-tumor	immunity.	A	collaboration	was	established	with	Tocagen	Inc.	to	
develop	RRV	encoding	the	yeast	cytosine	deaminase	(CD)	prodrug	activator	(‘suicide’)	gene	
(RRV-CD;	‘Toca	511’),	which	is	now	being	evaluated	in	multi-center	Phase	I	dose	escalation	
trials	in	patients	with	recurrent	glioma.	The	investigators	propose	to	apply	RRV	to	systemic	
malignancies	that	metastasize	to	the	central	nervous	system	CNS,	such	as	breast	cancer.	
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The	team	has	reported	that	RRV-CD	showed	therapeutic	benefit	after	locoregional	delivery	
in	murine	syngeneic	breast	cancer	models.	To	further	improve	the	efficiency	of	vector	
delivery	and	intratumoral	dissemination,	the	investigators	will	evaluate	the	use	of	tumor-
homing	human	mesenchymal	stem	cells	(MSC)	engineered	to	serve	as	RRV	virus	producer	
cells.	The	efficiency	of	gene	delivery	and	tumor	transduction	using	this	approach	will	be	
evaluated	using	MSC	producing	RRV	expressing	a	reporter	gene.	The	therapeutic	efficacy	of	
this	approach	will	be	evaluated	using	MSC	producing	the	clinical	RRV	expressing	the	CD	
suicide	gene	in	human	breast	cancer	xenograft	models	of	CNS	metastasis	in	
immunodeficient	mice..		
CIRCULATING	CANCER	ASSOCIATED	FIBROBLASTS	AS	PROGNOSTIC	BIOMARKERS	IN	
METASTATIC	BREAST	CANCER	
Marc	Lippman,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2017	

Despite	the	advances	in	the	treatment	of	metastatic	breast	cancer	(MBC),	noninvasive	tests	
that	could	serve	as	liquid	biomarkers	with	prognostic	implications	are	lacking.	One	such	
biomarker	is	the	circulating	tumor	cells	(CTCs)	which	have	prognostic	implications	in	
patients	with	MBC.	However,	CTCs	are	present	even	in	the	circulation	of	non-metastatic	
patients.	Therefore,	there	continues	to	be	a	medical	need	to	develop	better	markers	of	
metastasis.	Cancer	associated	fibroblasts	(CAFs)	are	a	subpopulation	of	fibroblasts	found	in	
the	tumor	microenvironment.	The	reciprocal	signaling	between	tumor	cells	and	CAFs	
promotes	carcinogenesis,	invasion,	and	metastasis.	CAFs	are	involved	in	breast	cancer	
initiation	by	over-expression	of	TGF-beta	and	hepatocyte	growth	factor,	which	promote	
tumor	progression	and	invasion	by	secreting	extra	cellular	matrix	(ECM)	degrading	
proteases-matrix	metalloproteinases.	CAFs	promote	angiogenesis	and	can	induce	
epithelial–mesenchymal	transition	(EMT).	Recent	studies	in	mouse	models	have	shown	
that	metastatic	cells	can	bring	their	own	stromal	components	from	the	primary	site	to	the	
site	of	metastasis,	and	that	these	co-traveling	stromal	cells	can	provide	an	early	growth	
advantage	to	the	accompanying	metastatic	cancer	cells.	The	investigators	have	shown	that	
CAFs	can	be	identified	in	the	peripheral	circulation	from	patients	with	metastatic	breast	
cancer.	CTCs	are	detected	in	both	early	stage	and	metastatic	breast	cancer	making	it	
difficult	to	use	their	presence	or	number	as	a	standalone	biomarker	for	metastasis.	A	
companion	biomarker,	such	as	circulating	CAFs	could	enhance	the	early	detection	of	MBC	
and	prove	to	be	an	efficient	biomarker	for	disease	metastasis.		
EPIGENETIC	ROLE	OF	VITAMIN	C	IN	PREVENTING	BREAST	CANCER		

Gaofeng	Wang,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2017	

The	onset	of	breast	cancer	is	the	consequence	of	a	combination	of	genetic	and	
environmental	risk	factors.	Dr.	Wang	and	colleagues	recently	found	that	vitamin	C,	a	
micronutrient,	is	essential	for	a	group	of	enzymes	termed	ten-eleven	translocation	(TET)	to	
generate	5-hydroxymethylcytosine	(5hmC)	in	DNA.	The	discovery	of	TET	enzymes	is	a	
significant	finding	in	epigenetics	that	provides	a	mechanistic	basis	for	active	DNA	
demethylation.	5hmC	is	very	low	or	undetectable	in	cancers	including	breast	cancer.	The	
loss	of	5hmC	changes	the	functions	of	many	genes,	which	could	contribute	to	the	
transformation	of	healthy	breast	cells	into	cancerous	breast	cells.	Previous	studies	have	
shown	that	increasing	the	amount	of	TET	enzymes	in	breast	cancer	decreases	malignancy.	
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While	increasing	TET	level	in	patients	might	not	be	clinically	feasible,	finding	a	means	to	
therapeutically	restore	normal	5hmC	content	may	help	revert	the	malignant	phenotype	
and	yield	a	novel	therapy	for	breast	cancer.	In	preliminary	studies,	the	investigators	found	
that	the	vitamin	C	transporter	is	low	in	some	cases	of	human	breast	cancer,	indicating	that	
a	local	vitamin	C	deficiency	may	be	responsible	for	the	reduced	level	of	5hmC.	Treatment	of	
one	breast	cancer	cell	line	with	vitamin	C	decreased	invasiveness,	inhibited	cell	growth,	
and	increased	5hmC	content.	Based	on	these	findings,	the	team	will	determine	if	vitamin	C	
treatment	can	prevent	the	onset	and	progression	of	breast	cancer	by	reestablishing	the	
normal	profile	of	5hmC.		
MECHANISTIC	CONSEQUENCES	OF	KAT3	LOSS	IN	BREAST	CANCER		

Nanette	H.	Bishopric,	MD;	University	of	Miami	Miller	School	of	Medicine;	2015		
The	investigators	used	genomic	information	from	the	Cancer	Genome	Atlas	(TCGA)	to	
query	the	role	of	EP300	in	ER-,	p53-mutant	and	triple-negative	human	cell	lines.	This	
analysis	showed	that	heterozygous	loss	of	EP300	is	frequent	in	breast	cancer	and	that	
there	is	no	significant	correlation	between	ER,	PR	or	HER2	status,	or	PAM50	subtype,	and	
loss	of	EP300.	This	implies	that	loss	of	EP300	occurs	in	breast	cancer	of	all	varieties,	either	
as	an	epiphenomenon	or	as	an	early	event	in	all	tumors.	Additionally,	there	is	no	
correlation	with	gain	of	CREBBP,	implying	that	CREBBP	gain	does	not	compensate	for	
EP300	loss	in	most	tumors.	Loss	of	EP300	strongly	correlates	with	expression	of	genes	that	
drive	the	epithelial-mesenchymal	transition	(EMT)	as	well	as	with	expression	of	target	
genes	in	breast	cancer	and	in	all	cancers.	These	data	strongly	support	the	hypothesis	that	
EP300	is	a	unique,	non-redundant	tumor	suppressor	in	breast	cancer,	and	that	
heterozygous	loss	of	EP300	is	a	critical	event	in	the	evolution	of	breast	cancer.	The	
investigators	confirmed	the	relationship	between	EP300	expression	and	expression	of	
miR-let-7c	and	miR-	let-7g,	which	suggests	that	miR-let-7	may	underlie	in	part	the	tumor	
suppressor	activity	of	EP300.	They	discovered	that	the	mechanisms	for	regulating	let-7	are	
highly	cell	type-specific.		
GENETIC	ANALYSIS	OF	THE	ROLE	OF	GATA	3	IN	BREAST	TUMORIGENESIS		

Xin-Hai	Pei,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2015		

Basal-like	breast	cancers	frequently	lack	the	expression	of	ER	and	are	more	aggressive	and	
associated	with	poor	prognosis.	Most	basal-like	breast	cancers	express	significantly	
reduced	GATA3	expression.	Deficiency	of	Gata3	in	mice	results	in	basal-like	breast	cancers	
with	epithelial-mesenchymal	transition	(EMT)	features,	providing	the	first	genetic	
evidence	that	Gata3	may	suppress	basal-like	tumorigenesis	and	EMT.	Dr.	Pei	characterized	
p18;Gata3	compound	mutant	mice	and	found	that	1	of	2	p18-/-;	G3	f/+;	MC	and	3	of	6	p18-/-;	
G3+/-mice	developed	mammary	tumors,	which	were	heterogeneous	in	cell	shape	and	
expression	of	Gata3,	Ck5,	Ck8,	and	EMT	markers.	Loss	of	p18	results	in	luminal	
tumorigenesis,	and	further	loss	of	GATA3	transforms	luminal	tumors	to	basal-like	tumors	
with	an	EMT	feature.	A	GATA3	overexpressing	MDA-MB-231	cell	line	was	generated	and	
transplanted	into	mammary	fat	pads	of	immunodeficient	mice.	MDA-MB-231-GATA3	
tumors	were	significantly	smaller	than	MDA-MB-231-control	tumors.	
Immunohistochemical	analysis	of	control	tumors	revealed	a	strong	staining	of	the	
transcription	factor	TWIST1,	whereas	MDA-MB-231-GATA3	tumors	expressed	high	levels	
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of	GATA3,	but	non-detectable	TWIST1,	indicating	that	GATA3	suppresses	TWIST1.	These	
data	support	the	hypothesis	that	GATA3	suppresses	TWIST1	and	inhibits	basal-like	breast	
cancer	development.	 
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Liu	S,	Chan	HL,	Bai	F,	Ma	J,	Scott	A,	Robbins	DJ,	Capobianco	AJ,	Zhu	P,	Pei	XH.	Gata3	
restrains	B	cell	proliferation	and	cooperates	with	p18INK4c	to	repress	B	cell	
lymphomagenesis.	Oncotarget.	2016;7(39):64007-64020.	

IDENTIFICATION	OF	SMALL	MOLECULE	EPIGENETIC	MODULATORS	OF	CD	24	
SUBPOPULATIONS	IN	TRIPLE	NEGATIVE	BREAST	CANCER	CELLS		

Claes	Wahlested,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	2015	
Triple	negative	breast	cancer	(TNBC)	lacks	estrogen	and	progesterone	receptor	expression	
and	HER2	amplification	and	is	the	deadliest	form	of	the	disease,	often	presenting	in	
younger	women.	It	cannot	be	treated	with	hormonal	therapy	or	Herceptin;	chemotherapy	
and	radiation	resistance	invariably	emerge	rapidly.	Increasing	evidence	suggest	that	tumor	
initiating	cells	(TIC)	mediate	cancer	therapy	resistance	and	metastasis,	which	are	
responsible	for	cancer	relapse	and	deaths	in	breast	cancer	patients.	Breast	TICs	have	been	
identified	by	expression	of	the	surface	marker	profile,	CD44+CD24neg/low	ESA+,	and	these	
can	generate	tumors	from	as	few	as	100	cells	in	xenograft	models.	Distinct	subsets	of	TICs	
have	been	identified	in	the	deadliest	form	of	TNBC	cell	lines	and	patient	derived	cultures.	
While	all	cells	in	these	TNBC	lines	are	CD44+,	CD24	expression	defines	two	subsets	of	TICs:	
CD24neg	and	CD24+.	Cells	with	low	level	CD24+	(hereafter	CD24+)	are	more	aggressive	than	
CD24neg	cells.	Both	CD24neg	and	CD24+	populations	have	self-renewing	and	tumor-initiating	
properties.	Most	strikingly,	only	the	CD24+	population	can	spontaneously	metastasize	from	
an	orthotopic	tumor	xenograft.	CD24+	cells	show	greater	motility	and	invasion,	and	
preferential	expression	of	gene	profiles	are	observed	in	breast	cancers	metastatic	to	lung,	
brain	and	bone.	Notably,	the	CD24+	cells	are	chemo-	and	radiation-resistant.	Upon	
paclitaxel,	doxorubicin,	or	radiation	treatment,	>80%	of	CD24neg	cells	die	and	the	majority	
of	cells	that	survive	are	CD24+.	Thus,	identifying	drugs	that	selectively	kill	the	metastatic	
and	chemo-resistant	CD24+	population	in	the	deadliest	form	of	breast	cancers	has	the	
potential	to	reduce	the	incidence	of	mortality.	The	investigators	showed	that	pan-HDAC	
inhibitors	such	as	Veronistat	and	selective	HDAC6	inhibitor	ACY-1215	(Rocilinostat)	
selectively	target	the	most	aggressive	CD24+	cells	in	TNBCs.	

CYP2A13:	A	NEW	LINK	BETWEEN	SMOKING	AND	BREAST	CANCER		

Jun-Yan	Hong,	PhD;	Rutgers,	The	State	University	of	New	Jersey;	CIA	2009		
Dr.	Hong	and	colleagues	demonstrated	that	the	cytochrome	P450	2A13	(CYP2A13)	protein	
is	selectively	expressed	in	human	breast	ductal	cells.	The	team	investigated	whether	
CYP2A13mediated	metabolic	activation	of	tobacco-specific	nitrosamine	4-
(methylnitrosamino)-1-(3pyridyl)-1-butanone	(NNK)	in	breast	ductal	cells	plays	an	
important	role	in	the	development	of	breast	cancer.	They	established	a	transgenic	mouse	
model	with	mammary	epithelial	cell-specific	expression	of	human	CYP2A13	and	
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demonstrated	the	in	vivo	role	of	CYP2A13	in	the	development	of	tobacco	smoking-related	
breast	cancer	by	induction	of	mammary	cancer	in	NNK-treated	CYP2A13	humanized	mice.		

ROLE	OF	TRANSCRIPTION	FACTOR	TBX2	IN	BREAST	CANCER		
Karoline	J.	Briegel,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2008		

Dr.	Briegel	and	colleagues	found	that	abnormal	transcription	factor	TBX2	expression	in	
mammary	epithelial	cells	causes	hyperplasia	and	secondary	tumor	formation.	In	addition,	
MMTV-TBX2	transgenic	mice	exhibit	defects	in	mammary	gland	development	reminiscent	
of	p53	pathway	mouse	mutants.	These	defects	suggest	that	both	p53-dependent	as	well	as	
p53-independent	mechanisms	are	perturbed	by	TBX2	overexpression.	The	investigators	
also	found	that	ectopic	expression	of	TBX2	in	non-malignant	mammary	epithelial	cells	
induces	epithelial-mesenchymal	transition	(EMT),	a	morphogenetic	program	linked	with	
tumor	invasion	and	metastasis.	RNAi-mediated	knockdown	of	TBX2	in	metastatic	human	
breast	carcinoma	cells	leads	to	EMT	reversal	and	reduces	tumor	cell	invasiveness	in	vitro.	
Immunohistochemical	analysis	of	TBX2	expression	in	primary	human	breast	cancers	shows	
that	TBX2	is	aberrantly	overexpressed	in	invasive	breast	tumors	and	lymph	node	
metastasis.	Exposure	to	secondhand	tobacco	smoke	has	been	shown	to	induce	EMT.		
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Bejarano	P,	Capobianco	AJ,	Robbins	DJ.	Hedgehog	signaling	regulates	bladder	cancer	
growth	and	tumorigenicity.	Cancer	Res.	2012;72(17):4449-4458.	
Lindley	LE,	Briegel	KJ.	Molecular	characterization	of	TGFbeta-induced	epithelial-
mesenchymal	transition	in	normal	finite	lifespan	human	mammary	epithelial	cells.	Biochem	
Biophys	Res	Commun.	2010;399(4):659-664.	

Singh	S,	Wang	Z,	Liang	Fei	D,	Black	KE,	Goetz	JA,	Tokhunts	R,	Giambelli	C,	Rodriguez-Blanco	
J,	Long	J,	Lee	E,	Briegel	KJ,	Bejarano	PA,	Dmitrovsky	E,	Capobianco	AJ,	Robbins	DJ.	
Hedgehog-producing	cancer	cells	respond	to	and	require	autocrine	Hedgehog	activity.	
Cancer	Res.	2011;71(13):4454-4463.	

Wang	B,	Lindley	LE,	Fernandez-Vega	V,	Rieger	ME,	Sims	AH,	Briegel	KJ.	The	T	box	
transcription	factor	TBX2	promotes	epithelial-mesenchymal	transition	and	invasion	of	
normal	and	malignant	breast	epithelial	cells.	PLoS	One.	2012;7(7):e41355.	
PRESENTATIONS	AND	ABSTRACTS		

Lindley	LE,	Briegel	KJ.	Molecular	characterization	of	TGF	beta-induced	epithelial	
mesenchymal	transition	of	finite	life-span	human	mammary	epithelial	cells.	Presented	at	
the	2010	Miami	Winter	Symposium	Targeting	Cancer	Invasion	and	Metastasis.	Miami	
Beach,	FL,	Feb	21-24,	2010.		
DISCOVERY	AND	CHARACTERIZATION	OF	NOVEL	TUMOR	SUPPRESSOR	GENES	IN	
BREAST	CANCER	USING	GENOME-WIDE	GENETIC	AND	EPIGENETIC	ANALYSIS	AND	
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DEVELOPMENT	OF	MOLECULAR	MARKERS	FOR	HIGH	RISK	PATIENTS	WITH	
TOBACCO	EXPOSURE		

Timothy	A.	Chan,	MD,	PhD;	Memorial	Sloan-Kettering	Cancer	Center;	YCSA	2008		
Dr.	Chan	and	colleagues	developed	a	microarray	approach	that	enables	rapid	and	accurate	
identification	of	genes	silenced	by	hypermethylation,	which	they	used	to	identify	genes	
silenced	in	this	way	in	breast	cancer.	The	resultant	dataset	was	compared	to	a	database	of	
genes	mutated	in	breast	cancer	(CAN	genes).	In	all,	11	genes	were	found	to	be	subject	to	
both	mutation	and	cancer-specific	methylation.	Because	exposure	to	tobacco	smoke	is	a	
strong	risk	factor	for	poor	outcome	in	patients	with	breast	cancer,	these	genes	were	
evaluated	as	prognostic	biomarkers	in	breast	cancer	patients	with	this	risk.	The	molecular	
details	of	the	tumor	suppressive	function	of	the	most	promising	and	clinically	significant	
gene	(PTPRD)	were	studied	using	gene	overexpression,	RNAi	studies,	and	biochemical	
analysis.	Data	from	this	study	could	lead	to	use	of	genes	as	predictors	of	clinical	prognosis	
and	targets	for	therapy.		
FAMRI	SUPPORTED	RESEARCH		
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KE,	Ahuja	N,	Baylin	SB.	Convergence	of	mutation	and	epigenetic	alterations	identifies	
common	genes	in	cancer	that	predict	for	poor	prognosis.	PLoS	Med.	2008;5(5):e114.	

Chan	TA,	Heguy	A.	The	protein	tyrosine	phosphatase	receptor	D,	a	broadly	inactivated	
tumor	suppressor	regulating	STAT	function.	Cell	Cycle.	2009;8(19):3063-3064.	

Meng	S,	Arbit	T,	Veeriah	S,	Mellinghoff	IK,	Fang	F,	Vivanco	I,	Rohle	D,	Chan	TA.	14-3-3sigma	
and	p21	synergize	to	determine	DNA	damage	response	following	Chk2	inhibition.	Cell	
Cycle.	2009;8(14):2238-2246.	

Veeriah	S,	Brennan	C,	Meng	S,	Singh	B,	Fagin	JA,	Solit	DB,	Paty	PB,	Rohle	D,	Vivanco	I,	
Chmielecki	J,	Pao	W,	Ladanyi	M,	Gerald	WL,	Liau	L,	Cloughesy	TC,	Mischel	PS,	Sander	C,	
Taylor	B,	Schultz	N,	Major	J,	Heguy	A,	Fang	F,	Mellinghoff	IK,	Chan	TA.	The	tyrosine	
phosphatase	PTPRD	is	a	tumor	suppressor	that	is	frequently	inactivated	and	mutated	in	
glioblastoma	and	other	human	cancers.	Proc	Natl	Acad	Sci	U	S	A.	2009;106(23):9435-9440.	
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Hanrahan	AJ,	Pao	W,	Ladanyi	M,	Sander	C,	Heguy	A,	Holland	EC,	Paty	PB,	Mischel	PS,	Liau	L,	
Cloughesy	TF,	Mellinghoff	IK,	Solit	DB,	Chan	TA.	Somatic	mutations	of	the	Parkinson's	
disease-associated	gene	PARK2	in	glioblastoma	and	other	human	malignancies.	Nat	Genet.	
2010;42(1):77-82.	

Wong	J,	Armour	E,	Kazanzides	P,	Iordachita	I,	Tryggestad	E,	Deng	H,	Matinfar	M,	Kennedy	C,	
Liu	Z,	Chan	T,	Gray	O,	Verhaegen	F,	McNutt	T,	Ford	E,	DeWeese	TL.	High-resolution,	small	
animal	radiation	research	platform	with	x-ray	tomographic	guidance	capabilities.	Int	J	
Radiat	Oncol	Biol	Phys.	2008;71(5):1591-1599.	
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TRANSLATIONAL	CONTROL	AND	BREAST	CANCER	DEVELOPMENT		
Ronald	B.	Gartenhaus,	MD;	University	of	Maryland;	CIA	2008		

Dr.	Gartenhaus	showed	that	expression	of	the	oncogene	MCT-1	can	transform	
immortalized	breast	epithelial	cells	and	increase	the	tumor	forming	ability	in	nude	mice	of	
cells	from	the	MCF7	breast	cancer	cell	line.	He	demonstrated	that	increased	levels	of	MCT-1	
are	able	to	modify	a	cell’s	translational	profile,	and	he	identified	the	repertoire	of	translated	
mRNAs	required	for	in	vivo	transformation	and	progression.	The	MCT-1	protein	modifies	
mRNA	translational	profiles	through	its	interaction	with	DENR,	a	cell	density-regulated	
protein	containing	the	translation	initiation	factor	SUI1	domain.	Dr.	Gartenhaus	
demonstrated	that	two	RNA-binding	proteins,	HuR	and	AUF1,	bind	to	the	3’	untranslated	
region	of	DENR.	He	examined	the	effect	of	associations	of	structurally	related	mRNAs	and	
ribonucleoprotein	complexes	on	the	translation	of	the	DENR	transcript	and	identified	and	
profiled	endogenously	clustered	mRNAs	associated	with	the	two	proteins.		
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Mazan-Mamczarz	K,	Hagner	PR,	Corl	S,	Srikantan	S,	Wood	WH,	Becker	KG,	Gorospe	M,	
Keene	JD,	Levenson	AS,	Gartenhaus	RB.	Post-transcriptional	gene	regulation	by	HuR	
promotes	a	more	tumorigenic	phenotype.	Oncogene.	2008;27(47):6151-6163.	

Mazan-Mamczarz	K,	Hagner	PR,	Dai	B,	Wood	WH,	Zhang	Y,	Becker	KG,	Liu	Z,	Gartenhaus	
RB.	Identification	of	transformation-related	pathways	in	a	breast	epithelial	cell	model	using	
a	ribonomics	approach.	Cancer	Res.	2008;68(19):7730-7735.	

TELOMERE	DYSFUNCTION	AND	BREAST	CANCER	DETECTION		
David	P.	Gilley,	PhD;	Indiana	University;	CIA	2008		

Dr.	Gilley	and	his	team	used	telomere	dysfunction	markers	in	breast	tumor	tissue	and	
circulating	DNA	for	early	breast	cancer	detection.	They	developed	a	PCR-based	method	to	
detect	and	analyze	chromosome	fusions	from	genomic	DNA	using	cell	lines	with	known	
percentages	of	end-to-end	chromosome	fusions.	The	team	discovered	that	there	are	
relatively	short	fragments	of	previously	identified	fragile	DNA	sites	and	other	non-
telomeric	DNAs	within	these	telomere-to-telomere	fusion	junctions.	The	discovery	of	these	
DNA	sequences	at	this	location	provides	important	clues	regarding	the	mechanisms	
responsible	for	generating	the	junctions.	Using	this	detection	assay,	Dr.	Gilley	and	
colleagues	found	that	these	chromosome	fusions	are	present	in	over	90%	of	the	tested	
tumor	tissue	from	early	breast	tumorigenesis.	Identifying	these	chromosome	fusion	
junctions	in	the	early	stages	of	breast	tumorigenesis	should	provide	a	useful	diagnostic	tool	
for	detection,	prevention,	and	treatment	of	breast	cancer.		
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chromosome	engineering.	Genome	Integr.	2010;1(1):6.	
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Estabrook	NC,	Chin-Sinex	H,	Borgmann	AJ,	Dhaemers	RM,	Shapiro	RH,	Gilley	D,	Huda	N,	
Crooks	P,	Sweeney	C,	Mendonca	MS.	Inhibition	of	NF-kappaB	and	DNA	double-strand	break	
repair	by	DMAPT	sensitizes	non-small-cell	lung	cancers	to	X-rays.	Free	Radic	Biol	Med.	
2011;51(12):2249-2258.	

Gilley	D,	Herbert	BS,	Huda	N,	Tanaka	H,	Reed	T.	Factors	impacting	human	telomere	
homeostasis	and	age-related	disease.	Mech	Ageing	Dev.	2008;129(1-2):27-34.	
Gilley	DP.	A	two	way	street:	the	telomere	and	the	DNA	damage	response.	Cell	Cycle.	
2009;8(18):2855-2856.	

Huang	L,	Harkenrider	M,	Thompson	M,	Zeng	P,	Tanaka	H,	Gilley	D,	Ingram	DA,	Bonanno	JA,	
Yoder	MC.	A	hierarchy	of	endothelial	colony-forming	cell	activity	displayed	by	bovine	
corneal	endothelial	cells.	Invest	Ophthalmol	Vis	Sci.	2010;51(8):3943-3949.	
Huda	N,	Abe	S,	Gu	L,	Mendonca	MS,	Mohanty	S,	Gilley	D.	Recruitment	of	TRF2	to	laser-
induced	DNA	damage	sites.	Free	Radic	Biol	Med.	2012;53(5):1192-1197.	

Huda	N,	Tanaka	H,	Mendonca	MS,	Gilley	D.	DNA	damage-induced	phosphorylation	of	TRF2	
is	required	for	the	fast	pathway	of	DNA	double-strand	break	repair.	Mol	Cell	Biol.	
2009;29(13):3597-3604.	

Kannan	N,	Huda	N,	Tu	L,	Droumeva	R,	Aubert	G,	Chavez	E,	Brinkman	RR,	Lansdorp	P,	
Emerman	J,	Abe	S,	Eaves	C,	Gilley	D.	The	luminal	progenitor	compartment	of	the	normal	
human	mammary	gland	constitutes	a	unique	site	of	telomere	dysfunction.	Stem	Cell	
Reports.	2013;1(1):28-37.	

Tanaka	H,	Abe	S,	Huda	N,	Tu	L,	Beam	MJ,	Grimes	B,	Gilley	D.	Telomere	fusions	in	early	
human	breast	carcinoma.	Proc	Natl	Acad	Sci	U	S	A.	2012;109(35):14098-14103.	
Williamson	CT,	Kubota	E,	Hamill	JD,	Klimowicz	A,	Ye	R,	Muzik	H,	Dean	M,	Tu	L,	Gilley	D,	
Magliocco	AM,	McKay	BC,	Bebb	DG,	Lees-Miller	SP.	Enhanced	cytotoxicity	of	PARP	
inhibition	in	mantle	cell	lymphoma	harbouring	mutations	in	both	ATM	and	p53.	EMBO	Mol	
Med.	2012;4(6):515-527.	

MECHANISM	OF	SECONDHAND	CIGARETTE	SMOKE-INDUCED	TRANSFORMATION	OF	
NORMAL	HUMAN	BREAST	EPITHELIAL	CELLS		

Satya	Narayan,	PhD;	University	of	Florida;	CIA	2008		

Dr.	Narayan	and	colleagues	investigated	whether	adenomatous	polyposis	coli	(APC)-
mediated	blockages	of	polymerase-beta	(Pol-beta)	activity	cause	accumulation	of	
mutations	in	normal	breast	epithelial	cells	exposed	to	cigarette	smoke	condensate	(CSC)	
and	benzo(a)pyrene	(B[a]P).	They	also	determined	if	this	exposure	stimulates	a	mutator	
phenotype	in	conjunction	with	Pol-beta	mutations	and	investigated	whether	the	blockage	
causes	transformation	of	normal	breast	epithelial	cells	exposed	to	CSC	and	B(a)P	as	
indicated	by	anchorage-independent	growth	and	xenograft	assays.	They	determined	
whether	the	invasive	characteristics	of	CSC-	and	B[a]P-transformed	normal	breast	
epithelial	cells	are	increased	in	culture	and	associated	with	the	expression	of	NF-kappa	B.	
In	addition	to	identifying	an	etiologic	basis	for	SHS-induced	breast	carcinogenesis,	the	
studies	were	useful	in	pinpointing	events	leading	to	the	development	of	aggressive	tumors.		
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epithelial	cells.	J	Cell	Biochem.	2009;106(6):1146-1156.	

Jaiswal	AS,	Narayan	S.	A	novel	function	of	adenomatous	polyposis	coli	(APC)	in	regulating	
DNA	repair.	Cancer	Lett.	2008;271(2):272-280.	
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Adenomatous	polyposis	coli-mediated	accumulation	of	abasic	DNA	lesions	lead	to	cigarette	
smoke	condensate-induced	neoplastic	transformation	of	normal	breast	epithelial	cells.	
Neoplasia.	2013;15(4):454-460.	
Ye	CJ,	Stevens	JB,	Liu	G,	Bremer	SW,	Jaiswal	AS,	Ye	KJ,	Lin	MF,	Lawrenson	L,	Lancaster	WD,	
Kurkinen	M,	Liao	JD,	Gairola	CG,	Shekhar	MP,	Narayan	S,	Miller	FR,	Heng	HH.	Genome	based	
cell	population	heterogeneity	promotes	tumorigenicity:	the	evolutionary	mechanism	of	
cancer.	J	Cell	Physiol.	2009;219(2):288-300.	
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[abstract].	Proceedings	of	the	95th	Indian	Science	Congress,	Part	II.	2008:4-5.		
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enhanced	transformation	of	normal	breast	epithelial	cells	[abstract].	Proc	Am	Assoc	Cancer	
Res	2011;4201A.		

SECONDHAND	SMOKE	AND	ITS	ROLE	IN	BREAST	CANCER		
Cynthia	Zahnow,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2008		

Dr.	Zahnow	and	colleagues	used	in	vitro	and	in	vivo	models	to	demonstrate	that	both	SHS	
and	mainstream	cigarette	smoke	can	transform	human	mammary	epithelial	cells	and	lead	
to	tumorigenesis.	They	characterized	progressive	epigenetic	changes	in	chronically	
exposed	human	mammary	epithelial	cells	and	correlated	these	changes	with	
transformation.	They	cultured	cigarette	smoke	treated	cells	in	soft	agar	to	test	for	
anchorage-independent	growth	and	performed	transmembrane	assays	of	migration	and	
invasion.	Further,	they	used	xenograft	studies	to	assess	tumorigenic	and	metastatic	
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potential	in	mice.	Molecular	markers	for	epithelial-mesenchymal	transition	(EMT)	were	
validated	by	PCR,	immunocytochemistry,	and	western	blot	analysis.	Epigenetic	changes	in	
Wnt	signaling	and	other	regulatory	pathways	were	conducted.	The	data	suggest	that	
chronic	exposure	of	mammary	epithelial	cells	to	cigarette	smoke	leads	to	EMT,	anchorage-
independent	growth,	regulation	of	Wnt	signaling,	and	an	increase	in	the	cancer	stem	cell	
population.		
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TARGETING	NRF2/ARE	BY	HDAC	INHIBITION	IN	BREAST	CANCER		
Qun	Zhou,	MD,	PhD;	University	of	Maryland;	YCSA	2008		

Dr.	Zhou	and	colleagues	characterized	the	role	of	estrogen	receptor	alpha	(ER	alpha)	in	
regulation	of	nuclear	factor	erythroid-derived	2-related	factor-2	(Nrf2)-dependent	gene	
transcription.	Their	studies	revealed	that	ER	alpha	is	an	inhibitory	regulator	of	Nrf2	
function	in	breast	cancer	cells.	They	also	found	that	ER	alpha	suppresses	Nrf2	levels	and	
inhibits	Nrf2	binding	at	the	promoter,	leading	to	suppression	of	NQO1	transcription.	Nrf2	
binds	to	the	antioxidant	response	element	(ARE)	found	in	Phase	II	enzyme	gene	promoters	
such	as	NQO1,	which	are	necessary	to	activate	Nrf2dependent	gene	expression.	The	team	
identified	acetylated	proteins	in	human	breast	cancer	cells,	and	showed	that	treatment	
with	the	histone	deacetylase	inhibitor,	suberoylanilide	hydroxamic	acid	(SAHA),	induces	
lysine	acetylation	of	sequestosome	1	(SQSTM1)	at	the	C	terminal	ubiquitination	binding	
domain	in	human	breast	cancer	cells.	SQSTM1	mediates	the	Nrf2/ARE	pathway.	Acetylated	
SQSTM1	disrupts	the	association	between	Nrf2	and	Keap1,	leading	to	activation	of	Nrf2	
function.	The	investigators	also	demonstrated	that	SAHA	induction	of	acetylated	SQSTM1	
prevents	transformation	of	normal	mammary	epithelial	cells.		
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Eades	G,	Yao	Y,	Zhou	Q.	Breast	cancer	microRNAs:	signaling	networks	and	clinical	
applications.	In:	Lopez-Camrillo	C,	Marchat	LA,	eds.	MicroRNAs	in	Cancer.	Enfield,	NH:	
Science	Publishers,	2013.		
ROLE	OF	SECOND	HAND	TOBACCO	SMOKE	IN	BREAST	CANCER	ANGIOGENESIS	AND	
METASTASIS	

Shalom	Avraham,	MD,	PhD;	Beth	Israel	Deaconess	Medical	Center;	CIA	2007		
Dr.	Avraham	showed	that	specific	targeted	knockdown	of	VEGFR-1	expression	by	sVEGFR-
1	siRNA	significantly	decreased	the	survival	of	breast	cancer	cells.	VEGFR-1	was	found	to	
be	expressed	internally	in	breast	cancer	cells	and	colocalized	with	lamin	A/C.	VEGFR-1	is	
expressed	mainly	in	the	nuclear	envelope	in	breast	cancer	cell	lines	and	primary	breast	
cancer	tumors.	In	addition,	Dr.	Avraham	observed	that	breast	cancer	cells	stably	
transfected	with	VEGFR-1	are	dramatically	resistant	to	doxorubicin	and	cisplatin	
chemotherapy	treatments	and	have	increased	invasion	capabilities.	Exposure	to	SHS	
resulted	in	significantly	increased	resistance	to	these	chemotherapy	treatments.	The	
results	suggest	that	the	VEGF-VEGFR-1	autocrine	survival	system	may	confer	a	
chemotherapy	resistance	of	breast	cancer	cells	that	is	exacerbated	by	exposure	to	SHS.		

CHEMICAL	GENETIC	VALIDATION	OF	POLO-LIKE	KINASE-1	AS	A	BREAST	CANCER	
DRUG	TARGET		

Mark	E.	Burkard,	MD,	PhD;	University	of	Wisconsin;	YCSA	2007		
Dr.	Burkard	and	his	team	developed	human	cell	lines	containing	modified	polo-like	kinase	
1	(Plk1)	that	are	resistant	to	drug	inhibition.	They	used	them	to	distinguish	the	effects	due	
to	specific	Plk1	inhibition	from	off-target	effects	to	evaluate	the	relative	specificities	of	
several	proposed	therapeutic	agents,	to	uncover	previously	unknown	functions	of	Plk1,	and	
establish	therapeutic	implications.	Because	kinase-targeted	drugs	affect	many	cellular	
enzymes,	it	is	important	to	identify	which	targets	mediate	their	effects.	Thus,	the	
investigators	used	the	model	systems	to	determine	the	phosphorylation	of	Plk1	that	is	
required	for	cytokinesis	of	human	cells.	When	Plk1	is	inhibited,	human	cells	fail	to	execute	
the	initial	steps	of	cytokinesis.	Time-lapse	video	microscopy	of	fluorescently-labeled	
human	cells	revealed	that,	with	moderate	Plk1	inhibition,	cells	display	a	variety	of	
phenotypes	of	mitotic	dysfunction,	many	unassociated	with	mitotic	arrest.	Understanding	
these	phenotypes	is	crucial	for	determining	what	Plk1	inhibition	can	be	achieved	
pharmacologically	and	what	the	effects	are	on	normal	cells	when	such	inhibitors	are	used	
for	treatment	of	breast	cancer.		
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PUBLICATIONS		
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Burkard	ME,	Maciejowski	J,	Rodriguez-Bravo	V,	Repka	M,	Lowery	DM,	Clauser	KR,	Zhang	C,	
Shokat	KM,	Carr	SA,	Yaffe	MB,	Jallepalli	PV.	Plk1	self-organization	and	priming	
phosphorylation	of	HsCYK-4	at	the	spindle	midzone	regulate	the	onset	of	division	in	human	
cells.	PLoS	Biol.	2009;7(5):e1000111.	
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Burkard	ME,	Randall	CL,	Larochelle	S,	Zhang	C,	Shokat	KM,	Fisher	RP,	Jallepalli	PV.	
Chemical	genetics	reveals	the	requirement	for	Polo-like	kinase	1	activity	in	positioning	
RhoA	and	triggering	cytokinesis	in	human	cells.	Proc	Natl	Acad	Sci	U	S	A.	
2007;104(11):4383-4388.	

Burkard	ME,	Santamaria	A,	Jallepalli	PV.	Enabling	and	disabling	polo-like	kinase	1	
inhibition	through	chemical	genetics.	ACS	Chem	Biol.	2012;7(6):978-981.	
Lera	RF,	Burkard	ME.	High	mitotic	activity	of	Polo-like	kinase	1	is	required	for	chromosome	
segregation	and	genomic	integrity	in	human	epithelial	cells.	J	Biol	Chem.	
2012;287(51):42812-42825.	
Lera	RF,	Burkard	ME.	The	final	link:	tapping	the	power	of	chemical	genetics	to	connect	the	
molecular	and	biologic	functions	of	mitotic	protein	kinases.	Molecules.	2012;17(10):12172-
12186.	

Randall	CL,	Burkard	ME,	Jallepalli	PV.	Polo	kinase	and	cytokinesis	initiation	in	mammalian	
cells:	harnessing	the	awesome	power	of	chemical	genetics.	Cell	Cycle.	2007;6(14):1713-
1717.	

Rocque	G,	Onitilo	A,	Engel	J,	Pettke	E,	Boshoven	A,	Kim	K,	Rishi	S,	Waack	B,	Wisinski	KB,	
Tevaarwerk	A,	Burkard	ME.	Adjuvant	therapy	for	HER2+	breast	cancer:	practice,	
perception,	and	toxicity.	Breast	Cancer	Res	Treat.	2012;131(2):713-721.	

PRESENTATIONS	AND	ABSTRACTS		
Burkard	ME,	Jallepalli	PV.	A	Cysteine-valine	switch	controls	susceptibility	of	Polo-like	
kinase	1	to	BI-2536	and	identifies	off-target	phenotypes.	Presented	at	the	American	
Association	for	Cancer	Res	100th	Meeting.	Denver,	CO,	Apr	18-22,	2009.		
Burkard	ME,	Maciejowski	J,	Rodriguez-Bravo	V,	Repka	M,	Lowery	DM,	Clauser	KR,	Zhang	C,	
Shokat	KM,	Carr	SA,	Yaffe	MB,	Jallepalli	PV.	Plk1	self-organization	and	priming	
phosphorylation	of	HsCYK-4.	Presented	at	the	6th	Salk	Cell	Cycle	Meeting.	La	Jolla,	CA,	Jun	
19-23,	2009.		

NICOTINE:	SIGNALING	AND	MITOGENESIS	IN	THE	BREAST		
Chang-Yan	Chen,	MD,	PhD;	Beth	Israel	Deaconess	Medical	Center;	Northeastern	
University;	CIA	2007		

Dr.	Chen	and	colleagues	investigated	the	effect	of	the	cooperation	of	4-
(methylnitrosamino)-	1-(3-pyridyl)-1-butanone	(NNK)	and	nicotine	on	cell	growth	and	
apoptosis.	They	demonstrated	that	short-term	nicotine	exposure	moderately	activates	
mitogenic	signaling	pathways	such	as	the	protein	kinase	C,	extracellular	signal-regulated	
protein	kinase,	and	Akt	pathways,	and	provides	mediocre	protection	against	cisplatin-
mediated	apoptosis.	In	contrast,	NNK	strongly	stimulates	mitogenic	signaling	and	renders	
the	cells	highly	resistance	to	cisplatin.	The	investigators	also	found	that	pre-ligation	of	
nicotinic	acetylcholine	receptors	by	nicotine	interferes	with	NNK-mediated	mitogenic	
signaling	and	resistance	to	cisplatin,	the	magnitude	of	which	was	similar	to	nicotine	
exposure	alone.	A	week	after	exposure	to	nicotine	or	nicotine	plus	NNK,	Bcl-2	expression	
was	augmented	and	accompanied	by	an	increased	resistance	to	cisplatin-induced	
apoptosis.	In	comparison,	long-term	NNK	treatment	provided	little	protection	from	
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cisplatin.	The	investigators	also	showed	that	the	combination	treatment	promoted	more	
cells	to	grow	in	an	anchorage-independent	fashion	than	NNK	exposure	alone.		
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Ding	J,	Huang	Y,	Ning	B,	Gong	W,	Li	J,	Wang	H,	Chen	CY,	Huang	C.	TNF-alpha	induction	by	
nickel	compounds	is	specific	through	ERKs/AP-1-dependent	pathway	in	human	bronchial	
epithelial	cells.	Curr	Cancer	Drug	Targets.	2009;9(1):81-90.	

Ding	J,	Ning	B,	Huang	Y,	Zhang	D,	Li	J,	Chen	CY,	Huang	C.	PI3K/Akt/JNK/c-Jun	signaling	
pathway	is	a	mediator	for	arsenite-induced	cyclin	D1	expression	and	cell	growth	in	human	
bronchial	epithelial	cells.	Curr	Cancer	Drug	Targets.	2009;9(4):500-509.	
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ROLE	OF	PBRS	IN	BREAST	CANCER	INDUCED	BY	SECONDHAND	TOBACCO	SMOKE		
Salil	K.	Das,	ScD;	Meharry	Medical	College;	CIA	2007		

Dr.	Das	and	colleagues	developed	a	smoke	exposure	model	system	for	human	breast	cell	
lines,	which	is	a	modified	version	of	the	Cultex®	cell	culture	smoke	exposure	system.	Cells	
were	exposed	to	direct	and	SHS	generated	from	research	grade	cigarettes	in	a	Tobacco	and	
Health	Research	Institute	mainstream	and	sidestream	smoke	exposure	system.	The	sham	
control	group	comprised	cells	that	were	exposed	to	the	same	environmental	conditions	
without	smoke	exposure.	The	investigators	determined	that	both	direct	and	SHS	exposure	
caused	significant	activation	of	AP-1	transcription	factors	associated	with	an	increase	in	
the	protein	level	of	Fos.	In	addition,	an	up-regulation	of	cyclin	D1	and	proliferating-cell	
nuclear	antigen	was	observed,	along	with	activation	of	metalloproteinase.	Both	direct	and	
SHS	exposure	caused	a	significant	activation	of	the	AP-1	signaling	pathway	in	all	three	
breast	cell	lines	tested.	Furthermore,	Dr.	Das	and	colleagues	have	demonstrated	that	both	
direct	and	SHS	smoke	exposure	caused	upregulation	in	the	expression	of	peripheral	
benzodiazepine	receptors	associated	with	angiogenic	signaling.		
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tissues.	Presented	at	a	FASEB	Meeting.	San	Diego,	CA,	Apr	5-9,	2008.		

Sinha	Roy	S,	Mukherjee	S,	Das	SK.	Beneficial	effect	of	whey	protein	on	dimethylbenz[a]	
anthracene-induced	breast	cancer	in	female	rats.	Presented	at	the	FASEB	Meeting.	
Washington,	DC,	Apr	28	to	May	2,	2007.		

Sinha	Roy	S,	Schaffer	MW,	Mukherjee	S,	Das	SK.	Control	of	breast	cancer	by	dietary	alpha-
lactalbumin	is	mediated	by	regulating	retinoid	metabolism	and	signaling	[abstract].	FASEB	
J	2009;23:524.18.		
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Mukhopadhyay	S,	Das	SK.	Peripheral	benzodiazepine	receptor	as	a	biomarker	for	breast	
cancer.	In:	DeFrina	RH,	ed.	Aggressive	Breast	Cancer:	Cancer	Etiology,	Diagnosis	and	
Treatment	Series.	Hauppauge,	NY:	Nova	Science	Publishers,	Inc.,	2010.		

Sinha	Roy	S,	Das	SK.	Phospholipids	as	biomarkers	for	breast	cancer.	In:	DeFrina	RH,	ed.	
Aggressive	Breast	Cancer:	Cancer	Etiology,	Diagnosis	and	Treatment	Series.	Hauppauge,	
NY:	Nova	Science	Publishers,	Inc.,	2010.		

SECONDHAND	TOBACCO	SMOKE	AND	HMG-IY	IN	BREAST	CANCER		

Francescopaolo	Di	Cello,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2007		
Dr.	Di	Cello	and	colleagues	studied	whether	estrogen	agonists	induced	by	SHS-exposure	
activate	molecular	pathways	that	promote	the	development	of	breast	cancer.	They	focused	
on	the	high	mobility	group	A	(HMGA)	gene	family,	which	encodes	chromatin	binding	
proteins	that	regulate	gene	expression.	It	has	been	shown	that	HMGA	genes	are	
overexpressed	in	metastatic	breast	cancer	cells	and	high-grade	lung	cancers.	The	team	
investigated	whether	HMGA1a	(formerly	HMG-I),	which	is	induced	by	estrogen,	is	also	
induced	by	SHS.	HMGA	genes	are	oncogenic	in	cultured	cells	derived	from	normal	breast	or	
lung	tissue;	inhibiting	these	genes	can	block	the	transformed	phenotype	in	cancer	cells.	The	
investigators	determined	if	HMGA	gene	expression	and	SHS	exposure	correlate	with	more	
aggressive	breast	cancer	and	if	breast	cancer	growth	can	be	inhibited	by	blocking	
expression	of	HMGA	genes.		
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PUBLICATIONS		
Di	Cello	F,	Cope	L,	Li	H,	Jeschke	J,	Wang	W,	Baylin	SB,	Zahnow	CA.	Methylation	of	the	
claudin	1	promoter	is	associated	with	loss	of	expression	in	estrogen	receptor	positive	
breast	cancer.	PLoS	One.	2013;8(7):e68630.	

Di	Cello	F,	Flowers	VL,	Li	H,	Vecchio-Pagan	B,	Gordon	B,	Harbom	K,	Shin	J,	Beaty	R,	Wang	W,	
Brayton	C,	Baylin	SB,	Zahnow	CA.	Cigarette	smoke	induces	epithelial	to	mesenchymal	
transition	and	increases	the	metastatic	ability	of	breast	cancer	cells.	Mol	Cancer.	
2013;12:90.	
Di	Cello	F,	Hillion	J,	Hristov	A,	Wood	LJ,	Mukherjee	M,	Schuldenfrei	A,	Kowalski	J,	
Bhattacharya	R,	Ashfaq	R,	Resar	LM.	HMGA2	participates	in	transformation	in	human	lung	
cancer.	Mol	Cancer	Res.	2008;6(5):743-750.	
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Di	Cello	F,	Hillion	J,	Kowalski	J,	Ronnett	BM,	Aderinto	A,	Huso	DL,	Resar	LM.	Cyclooxygenase	
inhibitors	block	uterine	tumorigenesis	in	HMGA1a	transgenic	mice	and	human	xenografts.	
Mol	Cancer	Ther.	2008;7(7):2090-2095.	
Di	Cello	F,	Shin	J,	Harbom	K,	Brayton	C.	Knockdown	of	HMGA1	inhibits	human	breast	
cancer	cell	growth	and	metastasis	in	immunodeficient	mice.	Biochem	Biophys	Res	Commun.	
2013;434(1):70-74.	
Hillion	J,	Smail	SS,	Di	Cello	F,	Belton	A,	Shah	SN,	Huso	T,	Schuldenfrei	A,	Nelson	DM,	Cope	L,	
Campbell	N,	Karikari	C,	Aderinto	A,	Maitra	A,	Huso	DL,	Resar	LM.	The	HMGA1-COX-2	axis:	a	
key	molecular	pathway	and	potential	target	in	pancreatic	adenocarcinoma.	Pancreatology.	
2012;12(4):372-379.	

Hillion	J,	Wood	LJ,	Mukherjee	M,	Bhattacharya	R,	Di	Cello	F,	Kowalski	J,	Elbahloul	O,	Segal	J,	
Poirier	J,	Rudin	CM,	Dhara	S,	Belton	A,	Joseph	B,	Zucker	S,	Resar	LM.	Upregulation	of	MMP-2	
by	HMGA1	promotes	transformation	in	undifferentiated,	large-cell	lung	cancer.	Mol	Cancer	
Res.	2009;7(11):1803-1812.	
Hristov	AC,	Cope	L,	Di	Cello	F,	Reyes	MD,	Singh	M,	Hillion	JA,	Belton	A,	Joseph	B,	
Schuldenfrei	A,	Iacobuzio-Donahue	CA,	Maitra	A,	Resar	LM.	HMGA1	correlates	with	
advanced	tumor	grade	and	decreased	survival	in	pancreatic	ductal	adenocarcinoma.	Mod	
Pathol.	2010;23(1):98-104.	

Schuldenfrei	A,	Belton	A,	Kowalski	J,	Talbot	CC,	Jr.,	Di	Cello	F,	Poh	W,	Tsai	HL,	Shah	SN,	Huso	
TH,	Huso	DL,	Resar	LM.	HMGA1	drives	stem	cell,	inflammatory	pathway,	and	cell	cycle	
progression	genes	during	lymphoid	tumorigenesis.	BMC	Genomics.	2011;12:549.	

HOW	SECONDHAND	TOBACCO	SMOKE	AFFECTS	BREAST	TUMOR	DORMANCY	IN	THE	
LUNG		

Stuart	S.	Martin,	PhD;	University	of	Maryland;	CIA	2007		
Dr.	Martin	and	collaborators	showed	that	circulating	breast	tumor	cells	produce	unique	
extensions	of	their	surfaces	called	microtentacles	(McTNs).	McTNs	are	supported	by	
stabilized	tubulin,	and	contribute	to	the	persistence	of	circulating	tumor	cells	in	lung	
capillaries.	The	investigators	have	identified	two	major	mechanisms	that	increase	levels	of	
McTNs	in	breast	tumor	cells,	both	of	which	are	upregulated	by	exposure	to	nicotine.	The	
first	is	expression	of	the	tubulin-stabilizing	protein,	tau,	and	the	second	is	the	epithelial-to-
mesenchymal	transition	that	occurs	during	wound	healing.	In	addition,	the	investigators	
used	whole-animal	bioluminescence	imaging	to	determine	how	SHS	exposure	affects	lung	
physiology	and	influences	the	retention	and	survival	of	circulating	tumor	cells.		
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promote	adhesive	responses	in	detached	and	circulating	tumor	cells.	Breast	Cancer	Res	
Treat.	2010;121(1):65-78.	

Matrone	MA,	Whipple	RA,	Balzer	EM,	Martin	SS.	Microtentacles	tip	the	balance	of	
cytoskeletal	forces	in	circulating	tumor	cells.	Cancer	Res.	2010;70(20):7737-7741.	
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Matrone	MA,	Whipple	RA,	Thompson	K,	Cho	EH,	Vitolo	MI,	Balzer	EM,	Yoon	JR,	Ioffe	OB,	
Tuttle	KC,	Tan	M,	Martin	SS.	Metastatic	breast	tumors	express	increased	tau,	which	
promotes	microtentacle	formation	and	the	reattachment	of	detached	breast	tumor	cells.	
Oncogene.	2010;29(22):3217-3227.	

Vitolo	MI,	Weiss	MB,	Szmacinski	M,	Tahir	K,	Waldman	T,	Park	BH,	Martin	SS,	Weber	DJ,	
Bachman	KE.	Deletion	of	PTEN	promotes	tumorigenic	signaling,	resistance	to	anoikis,	and	
altered	response	to	chemotherapeutic	agents	in	human	mammary	epithelial	cells.	Cancer	
Res.	2009;69(21):8275-8283.	

Whipple	RA,	Balzer	EM,	Cho	EH,	Matrone	MA,	Yoon	JR,	Martin	SS.	Vimentin	filaments	
support	extension	of	tubulin-based	microtentacles	in	detached	breast	tumor	cells.	Cancer	
Res.	2008;68(14):5678-5688.	
Whipple	RA,	Matrone	MA,	Cho	EH,	Balzer	EM,	Vitolo	MI,	Yoon	JR,	Ioffe	OB,	Tuttle	KC,	Yang	J,	
Martin	SS.	Epithelial-to-mesenchymal	transition	promotes	tubulin	detyrosination	and	
microtentacles	that	enhance	endothelial	engagement.	Cancer	Res.	2010;70(20):8127-8137.	
Yoon	JR,	Whipple	RA,	Balzer	EM,	Cho	EH,	Matrone	MA,	Peckham	M,	Martin	SS.	Local	
anesthetics	inhibit	kinesin	motility	and	microtentacle	protrusions	in	human	epithelial	and	
breast	tumor	cells.	Breast	Cancer	Res	Treat.	2011;129(3):691-701.	
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Ioffe	OB,	Yang	J,	Martin	SS.	Epithelial-to-mesenchymal	transition	promotes	stem	cell	
characteristics,	tubulin	detyrosination	and	microtentacles.	Presented	at	the	2009	World	
Stem	Cell	Summit.	Baltimore,	MD,	Sept	21-23,	2009.		
Whipple	RA,	Matrone	MA,	Cho	EH,	Tuttle	KC,	Balzer	EM,	Yoon	JR,	Vitolo	MI,	Ioffe	OB,	Yang	J,	
Martin	SS.	Epithelial-to-mesenchymal	transition	promotes	tubulin	detyrosination	and	
microtentacles	that	enhance	tumor	cell	reattachment	to	endothelial	layers.	Presented	at	the	
Salk	Institute	Mechanisms	&	Models	of	Cancer	Meeting.	La	Jolla,	CA,	Aug	12-16,	2009.		

Whipple	RA,	Matrone	MA,	Cho	EH,	Tuttle	KC,	Balzer	EM,	Yoon	JR,	Vitolo	MI,	Ioffe	OB,	Yang	J,	
Martin	SS.	EMT-induced	tubulin	detyrosination	can	be	inhibited	with	parthenolide,	
reducing	microtentacles	and	the	lung	retention	of	circulating	breast	tumor	cells.	Presented	
at	the	American	Association	for	Cancer	Res	Special	Conference	on	EMT	and	Cancer	
Progression	and	Treatment.	Arlington,	VA,	Feb	28-Mar	2,	2010.		

TARGETING	THE	SRC	ONCOGENE	IN	BREAST	CANCER	THERAPY		
Joyce	Slingerland,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2007		

Dr.	Slingerland	and	colleagues	investigated	interactions	among	a	number	of	anti-cancer	
drugs.	Anastrozole	alone	caused	an	incomplete	cell	cycle	arrest	in	estrogen	receptor	(ER)-
positive	human	breast	cancer	cells	stably	transfected	with	the	aromatase	gene	(MCF-
Arom5).	The	Src	inhibitor	AZD0530	alone	had	no	effect	on	the	cell	cycle,	but	it	enhanced	
the	antiproliferative	effect	of	anastrozole	on	cultured	MCF-AROM5	cells.	When	AZD0530	
was	combined	with	anastrozole,	it	took	10-fold	less	anastrozole	to	arrest	these	cells;	
AZD0530	alone	at	this	dosage	did	not	affect	cell	proliferation.	Treatment	with	anastrozole	
alone	stimulated	Src	and	MAPK	activity,	whereas	treatment	with	anastrozole	and	AZD0530	
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together	inhibited	their	activities.	The	two	drugs	together	caused	a	greater	p27	increase	
and	cyclin	E-Cdk2	inhibition	than	either	drug	alone.	The	investigators	also	observed	
synergy	between	anastrozole	and	AZD0530	in	vivo	in	MCF-AROM5	xenograft	tumors	in	
athymic	mice.	Without	androstenedione,	tumor	growth	was	minimal;	in	contrast,	tumor	
volume	increased	rapidly	with	androstenedione	treatment.	While	daily	oral	AZD0530	had	
no	effect	on	tumor	growth,	it	was	significantly	delayed	by	the	combination	of	AZD0530	and	
anastrozole.	The	investigators	compared	the	effects	of	ER	blockade	with	tamoxifen	or	
fulvestrant	with	or	without	AZD0530,	and	found	that	ER	blockers	together	with	Src	
inhibition	cooperate	to	reduce	tumor	growth	and	prevent	the	emergence	of	resistance	to	
AZD0530.	These	targeted	therapies	do	not	enhance	tumor	stem	cell	recruitment	in	the	
same	way	that	chemotherapy	does.		
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growth	in	vivo	and	bypass	pathways	are	activated	in	AZD0530-resistant	tumors.	Clin	
Cancer	Res.	2009;15(10):3396-3405.	

Larrea	MD,	Liang	J,	Da	Silva	T,	Hong	F,	Shao	SH,	Han	K,	Dumont	D,	Slingerland	JM.	
Phosphorylation	of	p27Kip1	regulates	assembly	and	activation	of	cyclin	D1-Cdk4.	Mol	Cell	
Biol.	2008;28(20):6462-6472.	

A2A	RECEPTOR	ANTAGONISM	AS	A	NOVEL	MEANS	TO	ENHANCE	VACCINE	THERAPY	
FOR	THE	TREATMENT	AND	PREVENTION	OF	BREAST	CANCER		

Jonathan	D.	Powell,	MD,	PhD;	Johns	Hopkins	University	Medical	Institutions;	CIA	
2006		
Dr.	Powell	and	colleagues	demonstrated	that	A2a	engagement	of	T-cells	not	only	inhibits	T-
cell	function	but	promotes	the	generation	of	T-cell	tolerance	and	T-regulatory	cells.	The	
tumor	microenvironment	contains	high	concentrations	of	adenosine,	thus	the	investigators	
proposed	that	tumor-derived	adenosine	acts	to	inhibit	immune	function	and	promote	
tumor-specific	T-cell	tolerance.	Data	using	A2a	receptor	(A2aR)	null	mice	indicate	that	such	
mice	mount	more	robust	antitumor	responses,	leading	to	an	enhanced	ability	to	reject	
tumor	challenge.	In	addition,	these	mice	respond	better	to	tumor-specific	vaccines	as	
treatment	for	pre-existing	tumors.	These	data	suggest	that	A2aR	mice	are	resistant	to	
anergy	induction	in	vivo	and	develop	fewer	antigen-specific	Lag-3+	regulatory	T-cells.	The	
team	showed	that	A2aR	antagonists	given	in	the	peri-vaccine	period	can	enhance	
antitumor	immunity.	Studies	were	performed	to	employ	whole	cell	vaccines	with	breast	
cancer	stem	cells	with	A2aR	antagonists	as	a	means	of	preventing	the	development	of	
breast	cancer.		
FAMRI	SUPPORTED	RESEARCH		
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ACTIVATION	OF	DDX3	BY	BENZO[A]PYRENE	DIOL	EPOXIDE,	A	COMPONENT	OF	
SECONDHAND	TOBACCO	SMOKE	IN	TRANSFORMATION	OF	HUMAN	BREAST	CELLS:	A	
POTENTIAL	MECHANISM	FOR	NEOPLASTIC	TRANSFORMATION		

Venu	Raman,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2006		
This	work	is	an	extension	of	Dr.	Raman’s	2003	award.	He	and	his	group	identified	a	gene	
(DDX3)	that	is	upregulated	by	cigarette	smoke	exposure	and	has	been	validated	as	a	
contributing	factor	for	the	maintenance	of	an	aggressive	cancer	phenotype.	The	team	
designed	a	small	molecule	inhibitor	(proprietary	fused	diimidazodiazepine	ring	molecule-
RK-33)	for	the	target	gene	that	shows	promise	in	decreasing	lung	tumor	growth	in	two	
preclinical	mouse	lung	cancer	models,	which	led	to	Patent	Cooperation	Treaty	(PCT)	
applications	PCT/US2009/005273	and	PCT/US2012/028475.		
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helicase	DDX3	as	a	therapeutic	target	in	colorectal	cancer.	American	Association	for	Cancer	
Research	Annual	Meeting.	Philadelphia,	PA,	Apr	18-22,	2015.	
BOOK	CHAPTERS,	ETC.	

Raman	V,	Hosmane	RS.	Invention	disclosure	form:	Targeting	RNA	helicase	to	treat	cancer.	
2009.	

AN	MVA	VACCINE	TARGETING	P53	IN	BREAST	CANCER		

Joshua	Ellenhorn,	MD;	City	of	Hope	National	Medical	Center;	CIA	2005		
Dr.	Ellenhorn	generated	and	evaluated	a	vaccine	using	recombinant	DNA	technology	with	
modified	vaccinia	virus	Ankara	(MVA),	which	was	used	to	generate	a	vaccine	that	contains	
p53	(MVAp53).	Immune	cells	exposed	to	MVAp53	can	be	stimulated	in	a	way	that	leads	to	
the	development	of	cytotoxic	T	cells	(CTL)	capable	of	destroying	p53	overexpressing	cells.	
Dr.	Ellenhorn	and	colleagues	recruited	cancer	patients	for	involvement	in	a	clinical	trial.	
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Trial	subjects	had	blood	drawn,	and	the	mutant	cells	from	each	patient’s	blood	were	
exposed	to	their	own	MVAp53-infected	cells.	After	stimulation	with	MVAp53	and	repeat	
stimulation	with	fragments	of	p53	protein,	p53-recognizing	CTLs	were	generated.	The	
resulting	CTLs	could	recognize	and	destroy	cancer	cells	that	contain	abundant	p53.	
Although	cancer	patients	often	have	suppressed	immune	systems,	the	investigators	were	
able	to	generate	p53-recognizing	CTL	from	11	of	the	17	patients	who	were	recruited	to	the	
clinical	trial.	In	additional	studies,	the	ability	of	MVAp53	to	be	combined	with	other	p53	
containing	vaccines	was	evaluated.	This	approach	has	the	potential	to	boost	p53	specific	
immunotherapy.		
FAMRI	SUPPORTED	RESEARCH		
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Anderson	C,	Ellenhorn	J,	Hellan	M,	Pigazzi	A.	Pilot	series	of	robot-assisted	laparoscopic	
subtotal	gastrectomy	with	extended	lymphadenectomy	for	gastric	cancer.	Surg	Endosc.	
2007;21(9):1662-1666.	
Anderson	C,	Hellan	M,	Kernstine	K,	Ellenhorn	J,	Lai	L,	Trisal	V,	Pigazzi	A.	Robotic	surgery	for	
gastrointestinal	malignancies.	Int	J	Med	Robot.	2007;3(4):297-300.	

Artinyan	A,	Hellan	M,	Mojica-Manosa	P,	Chen	YJ,	Pezner	R,	Ellenhorn	JD,	Kim	J.	Improved	
survival	with	adjuvant	external-beam	radiation	therapy	in	lymph	node-negative	pancreatic	
cancer:	a	United	States	population-based	assessment.	Cancer.	2008;112(1):34-42.	
Artinyan	A,	Kim	J,	Soriano	P,	Chow	W,	Bhatia	S,	Ellenhorn	JD.	Metastatic	gastrointestinal	
stromal	tumors	in	the	era	of	imatinib:	improved	survival	and	elimination	of	socioeconomic	
survival	disparities.	Cancer	Epidemiol	Biomarkers	Prev.	2008;17(8):2194-2201.	
Artinyan	A,	Soriano	PA,	Prendergast	C,	Low	T,	Ellenhorn	JD,	Kim	J.	The	anatomic	location	of	
pancreatic	cancer	is	a	prognostic	factor	for	survival.	HPB	(Oxford).	2008;10(5):371-376.	
Hellan	M,	Anderson	C,	Ellenhorn	JD,	Paz	B,	Pigazzi	A.	Short-term	outcomes	after	robotic-
assisted	total	mesorectal	excision	for	rectal	cancer.	Ann	Surg	Oncol.	2007;14(11):3168-
3173.	
Hellan	M,	Sun	CL,	Artinyan	A,	Mojica-Manosa	P,	Bhatia	S,	Ellenhorn	JD,	Kim	J.	The	impact	of	
lymph	node	number	on	survival	in	patients	with	lymph	node-negative	pancreatic	cancer.	
Pancreas.	2008;37(1):19-24.	
Lowe	TE,	Ellenhorn	JD,	Wong	C,	Somlo	G.	Increased	abdominal	girth	in	a	29-year-old	breast	
cancer	patient	with	extensive	liver	metastasis	and	presumed	chemotherapy	induced	
amenorrhea.	A	case	report	and	review	of	the	literature.	Breast	Cancer	Res	Treat.	
2007;106(3):305-306.	

Mojica	P,	Smith	D,	Ellenhorn	J.	Adjuvant	radiation	therapy	is	associated	with	improved	
survival	for	gallbladder	carcinoma	with	regional	metastatic	disease.	J	Surg	Oncol.	
2007;96(1):8-13.	
Mojica	P,	Smith	D,	Ellenhorn	JD.	Adjuvant	radiation	therapy	is	associated	with	improved	
survival	in	Merkel	cell	carcinoma	of	the	skin.	J	Clin	Oncol.	2007;25(9):1043-1047.	
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Pigazzi	A,	Anderson	C,	Mojica-Manosa	P,	Smith	D,	Hernandez	K,	Paz	IB,	Ellenhorn	JD.	Impact	
of	a	full-time	preceptor	on	the	institutional	outcome	of	laparoscopic	colectomy.	Surg	
Endosc.	2008;22(3):635-639.	
Pigazzi	A,	Ellenhorn	JD,	Ballantyne	GH,	Paz	IB.	Robotic-assisted	laparoscopic	low	anterior	
resection	with	total	mesorectal	excision	for	rectal	cancer.	Surg	Endosc.	2006;20(10):1521-
1525.	
Podnos	YD,	Smith	D,	Wagman	LD,	Ellenhorn	JD.	The	implication	of	lymph	node	metastasis	
on	survival	in	patients	with	well-differentiated	thyroid	cancer.	Am	Surg.	2005;71(9):731-
734.	
Podnos	YD,	Smith	D,	Wagman	LD,	Ellenhorn	JD.	Radioactive	iodine	offers	survival	
improvement	in	patients	with	follicular	carcinoma	of	the	thyroid.	Surgery.	
2005;138(6):1072-1076;	discussion	1076-1077.	

Podnos	YD,	Smith	DD,	Wagman	LD,	Ellenhorn	JD.	Survival	in	patients	with	papillary	thyroid	
cancer	is	not	affected	by	the	use	of	radioactive	isotope.	J	Surg	Oncol.	2007;96(1):3-7.	
Podnos	YD,	Tsai	NC,	Smith	D,	Ellenhorn	JD.	Factors	affecting	survival	in	patients	with	anal	
melanoma.	Am	Surg.	2006;72(10):917-920.	

Roberts	M,	Maghami	E,	Kandeel	F,	Yamauchi	D,	Ellenhorn	HL,	Ellenhorn	JD.	The	role	of	
positron	emission	tomography	scanning	in	patients	with	radioactive	iodine	scan-negative,	
recurrent	differentiated	thyroid	cancer.	Am	Surg.	2007;73(10):1052-1056.	
Shen	J,	Ellenhorn	J,	Qian	D,	Kulber	D,	Aronowitz	J.	Skin-sparing	mastectomy:	a	survey	based	
approach	to	defining	standard	of	care.	Am	Surg.	2008;74(10):902-905.	

Song	GY,	Gibson	G,	Haq	W,	Huang	EC,	Srivasta	T,	Hollstein	M,	Daftarian	P,	Wang	Z,	Diamond	
D,	Ellenhorn	JD.	An	MVA	vaccine	overcomes	tolerance	to	human	p53	in	mice	and	humans.	
Cancer	Immunol	Immunother.	2007;56(8):1193-1205.	
ONCOGENIC	ROLE	OF	RHBDF1	IN	BREAST	CANCER		

Luyuan	Li,	PhD:	University	of	Pittsburgh;	CIA	2005		

Dr.	Li’s	studies	have	shown	that	the	human	rhomboid	family-1	(RHBDF1)	gene	expression	
level	is	significantly	elevated	in	clinical	specimens	of	invasive	ductal	carcinoma	of	the	
breast,	and	the	protein	is	readily	detectable	in	human	breast	cancer	or	head	and	neck	
cancer	cell	lines.	Silencing	the	RHBDF1	gene	with	short	interfering	RNA	(siRNA)	in	the	
breast	cancer	cell-line	MDAMB-	435	and	the	head	and	neck	squamous	cell	cancer	cell-line	
1483	caused	apoptosis	to	the	former	and	autophagy	to	the	latter.	The	treatment	also	led	to	
downmodulation	of	activated	AKT	and	extracellular	signal-regulated	kinases.	Furthermore,	
the	RHBDF1	gene	in	established	MDAMB-	435	or	1483	xenograft	tumors	can	be	silenced	by	
using	intravenously	administered	histidine-lysine	polymer	nanoparticle-encapsulated	
siRNA.	This	treatment	resulted	in	marked	inhibition	of	tumor	growth.		
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Stelzner	M,	Helmrath	M,	Dunn	JC,	Henning	SJ,	Houchen	CW,	Kuo	C,	Lynch	J,	Li	L,	Magness	
ST,	Martin	MG,	Wong	MH,	Yu	J,	Consortium	NIHISC.	A	nomenclature	for	intestinal	in	vitro	
cultures.	Am	J	Physiol	Gastrointest	Liver	Physiol.	2012;302(12):G1359-1363.	
Yan	Z,	Zou	H,	Tian	F,	Grandis	JR,	Mixson	AJ,	Lu	PY,	Li	LY.	Human	rhomboid	family-1	gene	
silencing	causes	apoptosis	or	autophagy	to	epithelial	cancer	cells	and	inhibits	xenograft	
tumor	growth.	Mol	Cancer	Ther.	2008;7(6):1355-1364.	
Zou	H,	Thomas	SM,	Yan	ZW,	Grandis	JR,	Vogt	A,	Li	LY.	Human	rhomboid	family-1	gene	
RHBDF1	participates	in	GPCR-mediated	transactivation	of	EGFR	growth	signals	in	head	and	
neck	squamous	cancer	cells.	FASEB	J.	2009;23(2):425-432.	
EPOXYGENASE	MECHANISMS	OF	BREAST	CANCER	PROGRESSION		

David	A.	Potter,	MD,	PhD;	University	of	Minnesota	Twin	Cities;	CIA	2005		
Dr.	Potter	showed	that	CYP3A4	regulates	the	growth	and	adhesion	of	the	MCF7	breast	
cancer	line.	Part,	but	not	all,	of	the	effect	of	CYP3A4	on	the	MCF7	line	may	be	mediated	
through	epoxyeicosatrienoic	acids.	CYP3A4	overexpression	increases	the	relative	
abundance	of	anti-apoptotic	14,15-EET	and	decreases	pro-apoptotic	8,9-EET.	These	data	
suggest	that	the	ratio	of	EETs	may	be	important.	CYP3A4	knock	down	inhibits	c-Src	and	
STAT3	phosphorylation,	while	CYP3A4	over-expression	has	the	opposite	effect,	thus	it	is	
likely	that	CYP3A4	is	a	regulator	of	c-Src	and	STAT3	signaling.	Compensatory	activation	of	
the	pAkt	pathway	occurs	with	knock	down,	despite	the	lack	of	constitutive	activation	of	Akt	
in	the	MCF7	line.	The	compensatory	Akt	response	suggests	that	CYP3A4	is	functioning	as	a	
gene	promoting	the	transformed	phenotype.	Because	CYP3A4	knock	down	exhibited	no	
effect	on	adhesion,	but	still	resulted	in	downregulation	of	c-Src,	STAT3,	and	FAK	
phosphorylation,	it	appears	that	CYP3A4	primarily	acts	on	c-Src,	which	is	upstream	of	FAK	
and	STAT3.		
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Milani	M,	Jha	G,	Potter	DA.	Anastrozole	Use	in	Early	Stage	Breast	Cancer	of	Post-
Menopausal	Women.	Clin	Med	Ther.	2009;1:141-156.	

Mitra	R,	Guo	Z,	Milani	M,	Mesaros	C,	Rodriguez	M,	Nguyen	J,	Luo	X,	Clarke	D,	Lamba	J,	
Schuetz	E,	Donner	DB,	Puli	N,	Falck	JR,	Capdevila	J,	Gupta	K,	Blair	IA,	Potter	DA.	CYP3A4	
mediates	growth	of	estrogen	receptor-positive	breast	cancer	cells	in	part	by	inducing	
nuclear	translocation	of	phospho-Stat3	through	biosynthesis	of	(+/-)-14,15-
epoxyeicosatrienoic	acid	(EET).	J	Biol	Chem.	2011;286(20):17543-17559.	

Mitra	R,	Lee	J,	Jo	J,	Milani	M,	McClintick	JN,	Edenberg	HJ,	Kesler	KA,	Rieger	KM,	Badve	S,	
Cummings	OW,	Mohiuddin	A,	Thomas	DG,	Luo	X,	Juliar	BE,	Li	L,	Mesaros	C,	Blair	IA,	
Srirangam	A,	Kratzke	RA,	McDonald	CJ,	Kim	J,	Potter	DA.	Prediction	of	postoperative	
recurrence-free	survival	in	non-small	cell	lung	cancer	by	using	an	internationally	validated	
gene	expression	model.	Clin	Cancer	Res.	2011;17(9):2934-2946.	

Srirangam	A,	Milani	M,	Mitra	R,	Guo	Z,	Rodriguez	M,	Kathuria	H,	Fukuda	S,	Rizzardi	A,	
Schmechel	S,	Skalnik	DG,	Pelus	LM,	Potter	DA.	The	human	immunodeficiency	virus	protease	
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inhibitor	ritonavir	inhibits	lung	cancer	cells,	in	part,	by	inhibition	of	survivin.	J	Thorac	
Oncol.	2011;6(4):661-670.	

Srirangam	A,	Mitra	R,	Wang	M,	Gorski	JC,	Badve	S,	Baldridge	L,	Hamilton	J,	Kishimoto	H,	
Hawes	J,	Li	L,	Orschell	CM,	Srour	EF,	Blum	JS,	Donner	D,	Sledge	GW,	Nakshatri	H,	Potter	DA.	
Effects	of	HIV	protease	inhibitor	ritonavir	on	Akt-regulated	cell	proliferation	in	breast	
cancer.	Clin	Cancer	Res.	2006;12(6):1883-1896.	
Yamoutpour	F,	Bodempudi	V,	Park	SE,	Pan	W,	Mauzy	MJ,	Kratzke	RA,	Dudek	A,	Potter	DA,	
Woo	RA,	O'Rourke	DM,	Tindall	DJ,	Farassati	F.	Gene	silencing	for	epidermal	growth	factor	
receptor	variant	III	induces	cell-specific	cytotoxicity.	Mol	Cancer	Ther.	2008;7(11):3586-
3597.	

HDGF,	A	NEW	POTENTIAL	TARGET	FOR	BREAST	CANCER	THERAPY		
Jun	Yang,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2005		

Dr.	Yang	and	collaborators	identified	hepatoma-derived	growth	factor	(HDGF)	as	a	nuclear-
targeted	mitogen	overexpressed	in	human	breast	cancer.	They	found	that	HDGF	is	
necessary	for	tumor	cell	growth	in	vitro	and	in	a	nude	mouse	model.	Additionally,	they	
showed	that	the	migration	ability	of	a	breast	tumor	cell	line	was	decreased	dramatically	
when	the	HDGF	protein	level	was	knocked	down,	implying	that	it	plays	an	important	role	in	
breast	tumor	metastasis.	Women	smokers	have	decreased	serum	estrogen	levels	and	
estrogen	receptor-negative	breast	tumors	usually	have	increased	HDGF	expression	levels.	
The	investigators	showed	that	estrogen	receptors	directly	regulate	HDGF	gene	expression	
and	provided	evidence	that	different	estrogen	receptor	isoforms	play	different	roles	on	
HDGF	gene	expression.	An	animal	model	that	overexpresses	HDGF	protein	in	mammary	
tissue	was	generated	and	used	to	determine	whether	HDGF	is	essential	for	breast	tumor	
formation.		
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Yang	J,	Everett	AD.	Hepatoma-derived	growth	factor	binds	DNA	through	the	N-terminal	
PWWP	domain.	BMC	Mol	Biol.	2007;8:101.	

Yang	J,	Everett	AD.	Hepatoma-derived	growth	factor	represses	SET	and	MYND	domain	
containing	1	gene	expression	through	interaction	with	C-terminal	binding	protein.	J	Mol	
Biol.	2009;386(4):938-950.	

ENVIRONMENTAL	AND	GENETIC	RISK	FACTORS	OF	BREAST	CANCER		
Yun-Ling	Zheng,	PhD,	MPH;	Georgetown	University;	CIA	2005		

Dr.	Zheng	and	colleagues	investigated	the	association	between	mutagen	sensitivity	and	risk	
of	breast	cancer	using	bleomycin	as	the	mutagen.	High	bleomycin	sensitivity	was	
associated	with	an	increased	risk	of	breast	cancer,	which	increased	with	a	greater	number	
of	bleomycin-induced	chromosomal	breaks.	The	association	between	bleomycin	sensitivity	
and	breast	cancer	risk	was	greater	for	women	who	were	black,	premenopausal,	and	who	
were	ever	smokers.	These	data	also	suggest	that	bleomycin	sensitivity	may	modulate	the	
effect	of	tobacco	smoke	exposure	on	breast	cancer	risk.	Among	women	with	
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hypersensitivity	to	bleomycin,	ever	smokers	had	a	1.6-fold	increased	risk	of	breast	cancer.	
Increased	bleomycin	sensitivity	is	significantly	associated	with	an	increased	risk	of	breast	
cancer	in	both	pre-	and	post-menopausal	women.		
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Kosti	O,	Byrne	C,	Cocilovo	C,	Willey	SC,	Zheng	YL.	Phytohemagglutinin-induced	mitotic	
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(Auckl).	2010;4:73-83.	

Kosti	O,	Byrne	C,	Meeker	KL,	Watkins	KM,	Loffredo	CA,	Shields	PG,	Schwartz	MD,	Willey	SC,	
Cocilovo	C,	Zheng	YL.	Mutagen	sensitivity,	tobacco	smoking	and	breast	cancer	risk:	a	case-
control	study.	Carcinogenesis.	2010;31(4):654-659.	
COMBINATORIAL	TREATMENT	MODALITIES	OF	ANTI-ANGIOGENIC	AND	ANTI-HIF	
THERAPY	IN	INVASIVE	BREAST	CANCERS		

Alexy	Bazarov,	PhD;	University	of	California,	San	Francisco;	YCSA	2004		
Dr.	Bazarov	and	colleagues	specifically	inhibited	hypoxia	inducible	factor	(HIF)	HIF-1	alpha	
and/or	HIF-2	alpha	expression	in	a	breast	cancer	cell	line	and	in	breast	cancer	stem	cells	
obtained	from	primary	tumors.	The	investigators	monitored	the	effects	of	induced	HIF	
suppression	on	the	establishment	and	maintenance	of	tumors	after	injection	into	host	
animals.	In	addition,	the	team	investigated	whether	suppression	of	HIF-2	alpha	counteracts	
the	tumor	promoting	effects	of	a	component	of	tobacco	smoke,	nitrosamine	4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone,	and	they	determined	if	HIF-2	alpha	
expression	correlates	with	breast	stem	cell	markers	and	poor	prognosis	among	smokers	
and	nonsmokers.	Expression	was	analyzed	of	HIF-2	alpha,	Oct-4,	human	telomerase	
reverse	transcriptase,	estrogen	receptor-alpha,	progesterone	receptor,	and	Her-2	proteins	
in	human	breast	tumors	of	different	types	and	grades.		
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Campisi	J,	Yaswen	P.	p16(INK4a)	-mediated	suppression	of	telomerase	in	normal	and	
malignant	human	breast	cells.	Aging	Cell.	2010;9(5):736-746.	

Hines	WC,	Bazarov	AV,	Mukhopadhyay	R,	Yaswen	P.	BORIS	(CTCFL)	is	not	expressed	in	
most	human	breast	cell	lines	and	high	grade	breast	carcinomas.	PLoS	One.	
2010;5(3):e9738.	
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Promotion	of	variant	human	mammary	epithelial	cell	outgrowth	by	ionizing	radiation:	an	
agent-based	model	supported	by	in	vitro	studies.	Breast	Cancer	Res.	2010;12(1):R11.	
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PROMOTER	HYPERMETHYLATION	AS	A	MOLECULAR	MARKER	FOR	BREAST	CANCER		
Hetty	E.	Carraway,	MD;	Johns	Hopkins	Medical	Institutions;	YCSA	2004		

Dr.	Carraway	developed	methods	to	detect	tumor-specific	DNA	methylation	changes	and	to	
examine	sentinel	lymph	node	biopsies	for	tumor-specific	methylation	changes	that	can	be	
clinically	prognostic.	Results	show	that	methylation	found	in	sentinel	lymph	nodes	is	
abnormal.	The	study	was	expanded	to	establish	testing	that	shows	that	normal	lymph	
nodes	lack	abnormal	methylation.	This	provides	a	means	to	determine	which	patients	are	
likely	to	suffer	a	breast	cancer	recurrence	by	examining	the	methylation	pattern	in	
histologically	negative	nodes.		
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inhibitor	promoter	hypermethylation.	Leuk	Lymphoma.	2010;51(9):1711-1719.	

Griffiths	EA,	Gore	SD,	Hooker	CM,	Mohammad	HP,	McDevitt	MA,	Smith	BD,	Karp	JE,	Herman	
JG,	Carraway	HE.	Epigenetic	differences	in	cytogenetically	normal	versus	abnormal	acute	
myeloid	leukemia.	Epigenetics.	2010;5(7):590-600.	

Guo	M,	Ren	J,	Brock	MV,	Herman	JG,	Carraway	HE.	Promoter	methylation	of	HIN-1	in	the	
progression	to	esophageal	squamous	cancer.	Epigenetics.	2008;3(6):336-341.	

ACTIVATION	OF	CUBGP1	IN	BREAST	BY	SECONDHAND	TOBACCO	SMOKE	(SHS)		
Cynthia	Zahnow,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2004		

Dr.	Zahnow	demonstrated	that	the	chronic	exposure	of	non-malignant	mammary	epithelial	
cell	lines	(MCF10A	and	MCF12A)	or	breast	cancer	cells	(MCF7)	to	main	stream	cigarette	
smoke	or	particulate	matter	from	SHS	leads	to	transformation	and	increased	invasiveness,	
increased	migration,	gene	expression	changes,	and	an	increased	basal	phenotype.	IGF-1	
signaling	mediates	cell	survival	and	tumorigenesis	via	its	actions	to	increase	the	LIP/LAP	
ratio;	the	transcription	factor,	CCAAT	enhancer	binding	protein-beta	(C/EBP	beta),	is	
expressed	as	several	distinct	protein	isoforms	(LAP1,	LAP2,	LIP)	that	have	opposing	
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actions	in	cellular	proliferation	and	differentiation.	Increases	in	the	ratio	of	LIP/LAP	are	
associated	with	aggressive	metastatic	breast	cancer.	The	data	demonstrate	that	IGF-I	
signaling	leads	to	an	increase	in	the	LIP/LAP	ratio	via	a	post-transcriptional	mechanism	
that	is	independent	of	EGFR/ErbB1	activation.	The	team	also	demonstrated	that	IGF-I-
induced	elevations	in	LIP/LAP	expression	are	biologically	active	and	that	the	resultant	
transcriptional	activity	is	governed	by	increases	in	the	dominant-negative	isoform,	LIP.	The	
data	also	showed	that	Akt,	but	not	Erk1/2	activity,	is	a	critical	regulator	of	IGF-I-mediated	
LIP	expression.		

NOVEL	DRUG	DEVELOPMENT	FOR	BREAST	CANCER		
Saeed	R.	Khan,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2003		

Dr.	Khan	investigated	the	value	of	the	mouse	double	minute	2	(MDM2)	oncogene	as	a	drug	
target	for	breast	cancer	therapy	by	using	boronic-chalcone	analogs	to	inhibit	its	expression.	
Results	demonstrated	that	certain	chalcones	preferentially	inhibit	growth	of	human	breast	
cancer	cell	lines	compared	to	normal	epithelial	cells.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Achanta	G,	Modzelewska	A,	Feng	L,	Khan	SR,	Huang	P.	A	boronic-chalcone	derivative	
exhibits	potent	anticancer	activity	through	inhibition	of	the	proteasome.	Mol	Pharmacol.	
2006;70(1):426-433.	
Anchoori	RK,	Kortenhorst	MS,	Hidalgo	M,	Sarkar	T,	Hallur	G,	Bai	R,	Diest	PJ,	Hamel	E,	Khan	
SR.	Novel	microtubule-interacting	phenoxy	pyridine	and	phenyl	sulfanyl	pyridine	
analogues	for	cancer	therapy.	J	Med	Chem.	2008;51(19):5953-5957.	
Gallmeier	E,	Winter	JM,	Cunningham	SC,	Kahn	SR,	Kern	SE.	Novel	genotoxicity	assays	
identify	norethindrone	to	activate	p53	and	phosphorylate	H2AX.	Carcinogenesis.	
2005;26(10):1811-1820.	

Gurulingappa	H,	Amador	ML,	Zhao	M,	Rudek	MA,	Hidalgo	M,	Khan	SR.	Synthesis	and	
antitumor	evaluation	of	benzoylphenylurea	analogs.	Bioorg	Med	Chem	Lett.	
2004;14(9):2213-2216.	

Gurulingappa	H,	Buckhalts	P,	Kinzler	KW,	Vogelstein	B,	Khan	SR.	Synthesis	and	evaluation	
of	aminophosphinic	acid	derivatives	as	inhibitors	of	renal	dipeptidase.	Bioorg	Med	Chem	
Lett.	2004;14(13):3531-3533.	

Hallur	G,	Jimeno	A,	Dalrymple	S,	Zhu	T,	Jung	MK,	Hidalgo	M,	Isaacs	JT,	Sukumar	S,	Hamel	E,	
Khan	SR.	Benzoylphenylurea	sulfur	analogues	with	potent	antitumor	activity.	J	Med	Chem.	
2006;49(7):2357-2360.	

Jimeno	A,	Hallur	G,	Chan	A,	Zhang	X,	Cusatis	G,	Chan	F,	Shah	P,	Chen	R,	Hamel	E,	Garrett-
Mayer	E,	Khan	S,	Hidalgo	M.	Development	of	two	novel	benzoylphenylurea	sulfur	analogues	
and	evidence	that	the	microtubule-associated	protein	tau	is	predictive	of	their	activity	in	
pancreatic	cancer.	Mol	Cancer	Ther.	2007;6(5):1509-1516.	
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Khan	SR,	Kumar	SK,	Farquhar	D.	Bis(carbamoyloxymethyl)	esters	of	2',3'-dideoxyuridine	
5'-monophosphate	(ddUMP)	as	potential	ddUMP	prodrugs.	Pharm	Res.	2005;22(3):390-
396.	
Khan	SR,	Nowak	B,	Plunkett	W,	Farquhar	D.	Bis(pivaloyloxymethyl)	thymidine	5'-
phosphate	is	a	cell	membrane-permeable	precursor	of	thymidine	5'-phosphate	in	
thymidine	kinase	deficient	CCRF	CEM	cells.	Biochem	Pharmacol.	2005;69(9):1307-1313.	
Kumar	SK,	Amador	M,	Hidalgo	M,	Bhat	SV,	Khan	SR.	Design,	synthesis	and	biological	
evaluation	of	novel	riccardiphenol	analogs.	Bioorg	Med	Chem.	2005;13(8):2873-2880.	

Kumar	SK,	Hager	E,	Pettit	C,	Gurulingappa	H,	Davidson	NE,	Khan	SR.	Design,	synthesis,	and	
evaluation	of	novel	boronic-chalcone	derivatives	as	antitumor	agents.	J	Med	Chem.	
2003;46(14):2813-2815.	
Modzelewska	A,	Pettit	C,	Achanta	G,	Davidson	NE,	Huang	P,	Khan	SR.	Anticancer	activities	
of	novel	chalcone	and	bis-chalcone	derivatives.	Bioorg	Med	Chem.	2006;14(10):3491-3495.	

Modzelewska	A,	Sur	S,	Kumar	SK,	Khan	SR.	Sesquiterpenes:	natural	products	that	decrease	
cancer	growth.	Curr	Med	Chem	Anticancer	Agents.	2005;5(5):477-499.	

Rudek	MA,	Zhao	M,	Smith	NF,	Robey	RW,	He	P,	Hallur	G,	Khan	S,	Hidalgo	M,	Jimeno	A,	
Colevas	AD,	Messersmith	WA,	Wolff	AC,	Baker	SD.	In	vitro	and	in	vivo	clinical	
pharmacology	of	dimethyl	benzoylphenylurea,	a	novel	oral	tubulin-interactive	agent.	Clin	
Cancer	Res.	2005;11(23):8503-8511.	
Yamada	R,	Kostova	MB,	Anchoori	RK,	Xu	S,	Neamati	N,	Khan	SR.	Biological	evaluation	of	
paclitaxel-peptide	conjugates	as	a	model	for	MMP2-targeted	drug	delivery.	Cancer	Biol	
Ther.	2010;9(3):192-203.	
BOOK	CHAPTERS,	ETC.		

Kahn	SR.	US	provisional	patent	application	60/444,429	"Novel	boronic	chalcone	
derivatives	and	uses	thereof".	Filed	Feb	3,	2003.	

Khan	S.	Invention	disclosure:	"Candidate	proteasome	inhibitors	that	prevent	E6	mediated	
p53	degradation	and	selectively	kill	HPV+	cervical	cancer".	2007.	
MECHANISMS	OF	SECONDHAND	SMOKING-INDUCED	BREAST	CARCINOGENESIS		

Satya	Narayan,	PhD;	University	of	Florida;	CIA	2003		

Dr.	Narayan	and	colleagues	reported	that	cigarette	smoke	condensate	(CSC)	transforms	the	
normal	human	breast	epithelial	cell	line,	MCF10A,	in	vitro.	The	results	showed	that	
adenomatous	polyposis	coil	(APC)	gene	expression	is	increased	in	MCF10A	after	treatment	
with	CSC.	The	investigators	also	showed	that	APC	interacts	with	DNA	polymerase	beta	(pol-
beta)	and	blocks	pol	beta-mediated	strand-displacement	synthesis	of	the	long-patch	repair	
pathway.	These	results	show	that	CSC-induced	increase	in	the	level	of	APC	compromises	
the	DNA	repair	capacity	of	breast	epithelial	cells.	Thus	CSC-induced	levels	of	APC	interact	
with	pol-beta	and	block	pol-beta-mediated	long-patch	base	excision	repair,	resulting	in	the	
accumulation	of	mutations	that	cause	initiation	of	transformation	of	normal	breast	
epithelial	cells.		

FAMRI	SUPPORTED	RESEARCH		
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PUBLICATIONS		
Balusu	R,	Jaiswal	AS,	Armas	ML,	Kundu	CN,	Bloom	LB,	Narayan	S.	Structure/function	
analysis	of	the	interaction	of	adenomatous	polyposis	coli	with	DNA	polymerase	beta	and	its	
implications	for	base	excision	repair.	Biochemistry.	2007;46(49):13961-13974.	

Jaiswal	AS,	Balusu	R,	Armas	ML,	Kundu	CN,	Narayan	S.	Mechanism	of	adenomatous	
polyposis	coli	(APC)-mediated	blockage	of	long-patch	base	excision	repair.	Biochemistry.	
2006;45(51):15903-15914.	

Jaiswal	AS,	Balusu	R,	Narayan	S.	Involvement	of	adenomatous	polyposis	coli	in	colorectal	
tumorigenesis.	Front	Biosci.	2005;10:1118-1134.	
Kundu	CN,	Balusu	R,	Jaiswal	AS,	Gairola	CG,	Narayan	S.	Cigarette	smoke	condensate-
induced	level	of	adenomatous	polyposis	coli	blocks	long-patch	base	excision	repair	in	
breast	epithelial	cells.	Oncogene.	2007;26(10):1428-1438.	

Kundu	CN,	Balusu	R,	Jaiswal	AS,	Narayan	S.	Adenomatous	polyposis	coli-mediated	
hypersensitivity	of	mouse	embryonic	fibroblast	cell	lines	to	methylmethane	sulfonate	
treatment:	implication	of	base	excision	repair	pathways.	Carcinogenesis.	
2007;28(10):2089-2095.	

Narayan	S,	Jaiswal	AS,	Balusu	R.	Tumor	suppressor	APC	blocks	DNA	polymerase	beta-
dependent	strand	displacement	synthesis	during	long	patch	but	not	short	patch	base	
excision	repair	and	increases	sensitivity	to	methylmethane	sulfonate.	J	Biol	Chem.	
2005;280(8):6942-6949.	

Narayan	S,	Jaiswal	AS,	Kang	D,	Srivastava	P,	Das	GM,	Gairola	CG.	Cigarette	smoke	
condensate-induced	transformation	of	normal	human	breast	epithelial	cells	in	vitro.	
Oncogene.	2004;23(35):5880-5889.	

Narayan	S,	Roy	D.	Role	of	APC	and	DNA	mismatch	repair	genes	in	the	development	of	
colorectal	cancers.	Mol	Cancer.	2003;2:41.		

PRESENTATIONS	AND	ABSTRACTS		

Balusu	R,	Armas	ML,	Jaiswal	AS,	Kundu	CN,	Narayan	S.	Structural	basis	of	interaction	of	
adenomatous	polyposis	coli	(APC)	with	DNA	polymerase	beta	and	its	implications	for	base	
excision	repair.	Proc	Am	Assoc	Cancer	Res	2007;1961A.		

Connors	SK,	Basulu	R,	Kundu	CN,	Jaiswal	AS,	Narayan	S.	Upregulation	of	bcl-xl	in	cigarette	
smoke	condensate-treated	spontaneously	immortalized	human	breast	epithelial	cells.	
Presented	at	the	47th	Annual	Meeting	of	American	Society	for	Cell	Biology.	Washington,	DC,	
Dec	1-5,	2007.		

Jaiswal	AS,	Aneja	A,	Multani	AS,	Connors	SK,	Joshi	HC,	Pathak	P,	Narayan	S.	Treatment	of	9-c	
bromonoscapine	induces	irreversible	mitotic	arrest	and	apoptosis	in	cigarette	smoke	
condensate-transformed	human	breast	epithelial	cells.	[abstract].	Proc	Am	Assoc	Cancer	Res	
2008;2243A.		
Jaiswal	AS,	Balusu	R,	Armas	ML,	Kundu	CN,	Narayan	S.	Adenomatous	polyposis	coli	(APC)	
interacts	with	flap	endonuclease	1	(Fen-1)	and	blocks	its	cleavage	activity	in	base	excision	
repair.	Proc	Am	Assoc	Cancer	Res	2006;1068A.		
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Narayan	S,	Jaiswal	AS.	Novel	approach	for	chemotherapeutic	intervention	of	colorectal	
carcinogenesis	[abstract].	Ind	J	Clin	Biochem	2007;22:90A.	

Narayan	S,	Jaiswal	AS,	Balusu	R.	A	novel	role	of	adenomatous	polyposis	coli	(APC)	in	DNA	
repair	and	carcinogenesis	[abstract].	Proc	Am	Assoc	Cancer	Res	2005;1627A.		

Narayan	S,	Jaiswal	AS,	Kang	D,	Srivastava	P,	Das	GM,	Gairola	CG.	Selective	growth	advantage	
of	normal	human	breast	epithelial	cells	after	exposure	with	cigarette	smoke	condensate.	
Proc	Am	Assoc	Cancer	Res	2004;45:7A.		

ESTROGEN	RECEPTOR	SIGNALING	IN	NORMAL	AND	CANCEROUS	BREAST	EPITHELIAL	
CELLS		
Ben-Ho	Park,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2003		

Dr.	Park	focused	on	clarifying	the	mediators	of	estrogen	receptor	(ER)	signaling	as	related	
to	breast	carcinogenesis.	This	allowed	for	the	identification	of	pathways	that	link	SHS	
exposure	and	breast	cancer;	the	risk	of	breast	cancer	due	to	exposure	to	SHS	is	primarily	
seen	in	premenopausal	women.	A	normal	breast	epithelial	line	was	engineered	to	
overexpress	ER	alpha	to	create	a	hormonally-responsive	ER	positive	nontumorigenic	
breast	cell	line.	The	results	showed	that	over-expression	of	ER	in	normal	human	breast	
epithelial	cells	leads	to	an	agonistic	response	to	estrogen	that	can	be	blocked	by	
antiestrogen	compounds	such	as	tamoxifen.	Moreover,	somatic	cell	deletion	of	the	p21	
gene	reversed	the	response	of	tamoxifen	from	antagonistic	to	agonistic.	Because	loss	of	p21	
expression	can	be	found	in	many	early	breast	cancer	lesions,	not	only	can	abnormal	
estrogen	signaling	cause	breast	cancer,	but	hormonal	preventive	drugs	may	have	a	harmful	
effect	on	early	cancerous	breast	tissues.	The	isogenic	p21	knockout	cell	lines	can	be	used	to	
test	drugs	that	can	overcome	this	form	of	tamoxifen	resistance.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Abukhdeir	AM,	Blair	BG,	Brenner	K,	Karakas	B,	Konishi	H,	Lim	J,	Sahasranaman	V,	Huang	Y,	
Keen	J,	Davidson	N,	Vitolo	MI,	Bachman	KE,	Park	BH.	Physiologic	estrogen	receptor	alpha	
signaling	in	non-tumorigenic	human	mammary	epithelial	cells.	Breast	Cancer	Res	Treat.	
2006;99(1):23-33.	

Bachman	KE,	Argani	P,	Samuels	Y,	Silliman	N,	Ptak	J,	Szabo	S,	Konishi	H,	Karakas	B,	Blair	
BG,	Lin	C,	Peters	BA,	Velculescu	VE,	Park	BH.	The	PIK3CA	gene	is	mutated	with	high	
frequency	in	human	breast	cancers.	Cancer	Biol	Ther.	2004;3(8):772-775.	
Bachman	KE,	Blair	BG,	Brenner	K,	Bardelli	A,	Arena	S,	Zhou	S,	Hicks	J,	De	Marzo	AM,	Argani	
P,	Park	BH.	p21(WAF1/CIP1)	mediates	the	growth	response	to	TGF-beta	in	human	
epithelial	cells.	Cancer	Biol	Ther.	2004;3(2):221-225.	
Bachman	KE,	Park	BH.	Duel	nature	of	TGF-beta	signaling:	tumor	suppressor	vs.	tumor	
promoter.	Curr	Opin	Oncol.	2005;17(1):49-54.	
Bachman	KE,	Sager	J,	Cheong	I,	Catto	M,	Bardelli	A,	Park	BH,	Vogelstein	B,	Carotti	A,	Kinzler	
KW,	Lengauer	C.	Identification	of	compounds	that	inhibit	growth	of	2-amino-1-methyl-6-
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phenylimidazo(4,5-b)pyridine-resistant	cancer	cells.	Mol	Cancer	Ther.	2005;4(6):1026-
1030.	

Sjoblom	T,	Jones	S,	Wood	LD,	Parsons	DW,	Lin	J,	Barber	TD,	Mandelker	D,	Leary	RJ,	Ptak	J,	
Silliman	N,	Szabo	S,	Buckhaults	P,	Farrell	C,	Meeh	P,	Markowitz	SD,	Willis	J,	Dawson	D,	
Willson	JK,	Gazdar	AF,	Hartigan	J,	Wu	L,	Liu	C,	Parmigiani	G,	Park	BH,	Bachman	KE,	
Papadopoulos	N,	Vogelstein	B,	Kinzler	KW,	Velculescu	VE.	The	consensus	coding	sequences	
of	human	breast	and	colorectal	cancers.	Science.	2006;314(5797):268-274.	

Wood	LD,	Parsons	DW,	Jones	S,	Lin	J,	Sjoblom	T,	Leary	RJ,	Shen	D,	Boca	SM,	Barber	T,	Ptak	J,	
Silliman	N,	Szabo	S,	Dezso	Z,	Ustyanksky	V,	Nikolskaya	T,	Nikolsky	Y,	Karchin	R,	Wilson	PA,	
Kaminker	JS,	Zhang	Z,	Croshaw	R,	Willis	J,	Dawson	D,	Shipitsin	M,	Willson	JK,	Sukumar	S,	
Polyak	K,	Park	BH,	Pethiyagoda	CL,	Pant	PV,	Ballinger	DG,	Sparks	AB,	Hartigan	J,	Smith	DR,	
Suh	E,	Papadopoulos	N,	Buckhaults	P,	Markowitz	SD,	Parmigiani	G,	Kinzler	KW,	Velculescu	
VE,	Vogelstein	B.	The	genomic	landscapes	of	human	breast	and	colorectal	cancers.	Science.	
2007;318(5853):1108-1113.	
DECIPHERING	GENETIC	ALTERATIONS	CAUSED	BY	SECONDHAND	TOBACCO	SMOKE	
EXPOSURE	IN	THE	PATHOGENESIS	OF	BREAST	CANCER		

Venu	Raman,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2003		
Dr.	Raman	has	identified	a	gene	that	plays	a	pivotal	role	in	transforming	normal	mammary	
epithelial	cells	to	their	associated	tumor	phenotype.	The	gene	encodes	the	DEAD-box	
protein	3	(DDX3),	and	it	belongs	to	a	family	of	RNA	helicases.	It	has	been	demonstrated	that	
its	over-expression	contributes	to	hepatocellular	carcinoma	and	is	important	in	facilitating	
human	immunodeficiency	virus	(HIV)	replication.	DDX3	is	induced	in	normal	mammary	
epithelial	cells	by	benzo[a]pyrene	diol	epoxide	(BP[a]DE),	a	component	present	in	
secondhand	tobacco	smoke.	Dr.	Raman	and	colleagues	demonstrated	that	the	
overexpression	of	this	protein	in	normal	mammary	epithelial	cells	can	augment	cellular	
motility	and	invasive	properties.	In	addition,	overexpression	of	this	gene	transforms	
normal	cells	so	that	they	resemble	highly	invasive	breast	carcinomas.	Detection	of	this	gene	
product	can	be	used	as	a	prognostic	marker	for	breast	cancers	and	can	be	targeted	for	
therapy	by	chemotherapeutic	agents.		

THE	ROLE	OF	WT	1	IN	THE	PATHOGENESIS	OF	BREAST	CANCER		
David	M.	Loeb,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2002		

Dr.	Loeb	and	colleagues	identified	Wilms’	tumor	protein	(WT1)	target	genes	important	for	
proliferation	and	cell	death,	and	determined	the	effect	of	expressing	WT1	in	mammary	
epithelial	cells.	The	investigators	utilized	a	breast	tumor	bank	to	correlate	WT1	expression	
with	expression	of	putative	target	genes	and	clinical	outcome.	The	results	demonstrated	
that	different	forms	of	WT1	have	distinct	effects	on	mammary	epithelial	cells,	and	one	form	
promotes	the	changes	typically	seen	in	cancer	cells.	The	team	has	also	identified	a	number	
of	potential	WT1	target	genes,	including	ribosomal	protein	S6	kinase,	vascular-endothelial	
growth	factor,	and	the	cell	survival-promoting	gene,	Bfl-1.		
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Burwell	EA,	McCarty	GP,	Simpson	LA,	Thompson	KA,	Loeb	DM.	Isoforms	of	Wilms'	tumor	
suppressor	gene	(WT1)	have	distinct	effects	on	mammary	epithelial	cells.	Oncogene.	
2007;26(23):3423-3430.	
Loeb	DM.	WT1	influences	apoptosis	through	transcriptional	regulation	of	Bcl-2	family	
members.	Cell	Cycle.	2006;5(12):1249-1253.	

Simpson	LA,	Burwell	EA,	Thompson	KA,	Shahnaz	S,	Chen	AR,	Loeb	DM.	The	antiapoptotic	
gene	A1/BFL1	is	a	WT1	target	gene	that	mediates	granulocytic	differentiation	and	
resistance	to	chemotherapy.	Blood.	2006;107(12):4695-4702.	

CANCER:	HEAD	AND	NECK		

Completed	Research		
STAT3	AND	THE	TUMOR	MICROENVIRONMENT	IN	HEAD	AND	NECK	CANCER		

Young	J.	Kim,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2009		

Dr.	Kim	and	colleagues	characterized	the	paracrine	influence	of	STAT3-activated	human	
HNSCC	cell	lines	on	the	trafficking	and	immunosuppressive	behavior	of	human	leukocytes	
in	vitro.	They	investigated	the	immunoregulatory	role	of	STAT3	in	human	HNSCS	in	the	
context	of	an	immunocompetent	human	immune	system	using	humanized	NOD-SCID/Il-
2Rg-/-	mice	reconstituted	with	human	hematopoietic	stem	cells.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Albesiano	E,	Davis	M,	See	AP,	Han	JE,	Lim	M,	Pardoll	DM,	Kim	Y.	Immunologic	consequences	
of	signal	transducers	and	activators	of	transcription	3	activation	in	human	squamous	cell	
carcinoma.	Cancer	Res.	2010;70(16):6467-6476.		

DEVELOPMENT	OF	PKC	EPSILON	INHIBITORS	FOR	TREATING	HEAD	AND	NECK	
CANCER		

Quintin	Pan,	PhD;	Ohio	State	University	Research	Foundation;	YCSA	2008		

Dr.	Pan	and	colleagues	identified	protein	kinase	Ce	(PKCe)	as	a	critical	causative	factor	in	
establishing	an	aggressive	phenotype	in	HNSCC.	The	team	investigated	the	specificity	and	
efficacy	of	HN1-PKCe,	a	bifunctional	HNSCC	homing	PKCe	inhibitory	peptide	as	a	treatment	
for	HNSCC.	The	HN1-PKCe	peptide	was	designed	by	merging	two	technologies	and	was	
synthesized	as	a	capped	peptide	with	two	functional	motifs;	HN1	(HNSCC	cell	homing)	and	
PKCe	(specific	PKCe	inhibitory),	connected	by	a	linker.	HN1-PKCe	preferentially	
internalized	in	a	dose-	and	time-dependent	manner	into	two	HNSCC	cell	lines,	UMSCC1	and	
UMSCC36.	Consistent	with	these	in	vitro	observations,	systemic	injection	of	HN1-PKCe	
resulted	in	selective	delivery	of	HN1-PKCe	into	UMSCC1	xenografts	in	nude	mice.	HN1-
PKCe	blocked	the	translocation	of	active	PKCe	in	UMSCC1	cells,	confirming	HN1-PKCe	as	a	
PKCe	inhibitor.	HN1-PKCe	inhibited	cell	invasion	and	cell	motility	in	UMSCC1	cells,	reduced	
the	levels	of	phosphorylated-signal	transducer	and	activator	of	transcription	3	(STAT3),	
and	retarded	the	growth	of	UMSCC1	xenografts	in	nude	mice.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

495	

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Bao	L,	Gorin	MA,	Zhang	M,	Ventura	AC,	Pomerantz	WC,	Merajver	SD,	Teknos	TN,	Mapp	AK,	
Pan	Q.	Preclinical	development	of	a	bifunctional	cancer	cell	homing,	PKCepsilon	inhibitory	
peptide	for	the	treatment	of	head	and	neck	cancer.	Cancer	Res.	2009;69(14):5829-5834.	

Gorin	MA,	Pan	Q.	Protein	kinase	C	epsilon:	an	oncogene	and	emerging	tumor	biomarker.	
Mol	Cancer.	2009;8:9.	
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Expert	Opin	Pharmacother.	2009;10(14):2291-2302.	
USE	OF	PDE5	INHIBITORS	FOR	THE	IMMUNE	THERAPY	OF	HNSCC		

Paolo	Serafini,	PhD;	University	of	Miami	Miller	School	of	Medicine;	YCSA	2008		
Dr.	Serafini	and	colleagues	demonstrated	that	the	two	head	and	neck	squamous	cell	
carcinoma	(HNSCC)	immune	suppressive	host	cell	populations,	myeloid-derived	
suppressor	cells	(MDSCs)	and	regulatory	T	cells	(Tregs),	can	be	inhibited	by	
phosphodiesterase	type	5	(PDE5)	inhibitors;	sildenafil	(Viagra),	or	tadalafil	(Cialis).	In	
mice,	PDE5	inhibition	can	enhance	intratumoral	T	cell	infiltration	and	activation	to	reduce	
outgrowth	and	prime	a	spontaneous	antitumor	response.	There	is	in	vitro	T	cell	
proliferation	when	sildenafil	is	added	to	peripheral	blood	mononuclear	cells	from	HNSCC	
patients.	The	team	found	that	intereukin	4	alpha	receptor	(IL4R	alpha)	expression	is	
associated	with	tumor	recurrence,	but	no	correlation	with	CD4+Foxp3+	tumor-infiltrating	
T	cells	was	seen.	Analysis	taking	sub-cellular	localization	into	account	showed	that	FOXP3	
expression	in	the	cytoplasm	of	CD4+	cells	is	associated	with	a	favorable	prognosis,	whereas	
nuclear	localization	of	FOXP3	is	correlated	with	an	increased	risk	of	recurrence.	The	team	
showed	that	tadalafil	and	sildenafil	blocks	MDSC	suppressive	mechanisms	by	limiting	Treg	
expansion	and	promoting	spontaneous	anti-tumor	immunity	in	murine	tumor	models.	
They	evaluated	whether	a	presurgical	PDE5	blockade	is	sufficient	to	restore	favorable	
tumor	micro-	and	macro-environments	in	a	clinical	trial.	Analyses	indicated	that	MDSC	and	
Treg	are	downregulated	by	the	PDE5	blockade	in	the	peripheral	blood	and	the	tumor,	and	
tumor	specific	immunity	is	enhanced.	T	cell	proliferation	and	a	higher	infiltration	of	
activated	CD8+	T	cells	is	observed	after	tadalafil	treatment	and	a	drastic	reduction	of	IL4R	
alpha	expression	in	the	tumor-infiltrating	myeloid	cell	compartment,	suggesting	a	loss	of	
MDSCs	suppressive	activity	in	vivo.		
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Mazza	EM,	Zoso	A,	Mandruzzato	S,	Bronte	V,	Serafini	P,	Inverardi	L,	Bicciato	S.	Gene	
expression	profiling	of	human	fibrocytic	myeloid-derived	suppressor	cells	(f-MDSCs).	
Genom	Data.	2014;2:389-392.	
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Borrello	I,	Serafini	P.	Tadalafil	reduces	myeloid-derived	suppressor	cells	and	regulatory	T	
cells	and	promotes	tumor	immunity	in	patients	with	head	and	neck	squamous	cell	
carcinoma.	Clin	Cancer	Res.	2015;21(1):39-48.	

Weed	DT,	Walker	G,	De	La	Fuente	AC,	Nazarian	R,	Vella	JL,	Gomez-Fernandez	CR,	Serafini	P.	
FOXP3	subcellular	localization	predicts	recurrence	in	oral	squamous	cell	carcinoma.	PLoS	
One.	2013;8(8):e71908.	
Zoso	A,	Mazza	EM,	Bicciato	S,	Mandruzzato	S,	Bronte	V,	Serafini	P,	Inverardi	L.	Human	
fibrocytic	myeloid-derived	suppressor	cells	express	IDO	and	promote	tolerance	via	Treg-
cell	expansion.	Eur	J	Immunol.	2014;44(11):3307-3319.	
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Canada,	Jul	21-25,	2012.		
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Weed	D,	Vella	J,	Delafuente	A,	Gomez	CR,	Rodriguez	Z,	Walker	G,	Serafini	P.	PDE5	inhibitors	
for	the	immune	therapy	of	head	and	neck	squamous	cell	carcinoma	[abstract]	Immunology	
2012;137s1:1750.		
DETECTION	OF	PREMALIGNANT	LESIONS	IN	THE	ORAL	CAVITY	INDUCED	BY	
TOBACCO	RELATED	CARCINOGENS		

Yuman	Fong,	MD;	Memorial-Sloan	Ketttering	Cancer	Center;	CIA	2007		
Dr.	Fong’s	group	and	other	investigators	have	shown	that	genetically	engineered	herpes	
simplex	viruses	(HSVs)	selectively	infect	and	kill	many	different	types	of	cancers	while	
sparing	normal	tissues.	The	team	investigated	one	such	virus	(NV1066)	that	carries	the	
gene	for	green	fluorescent	protein	that	could	be	used	to	identify	and	kill	premalignant	
lesions	caused	by	tobacco-related	carcinogens	before	they	progress	to	invasive	cancers.	To	
investigate	this,	the	team	used	sensitivity	to	carcinogenesis	(SENCAR)	mice	that	manifest	
progressive	carcinogenesis	in	the	oral	cavity.	Tobacco-related	carcinogens	that	promoted	
the	development	of	dysplasia	and	ultimately	squamous	cell	carcinoma	were	applied	to	the	
buccal,	palatal,	and	tongue	mucosa.	The	investigators	tested	the	ability	of	the	herpes	virus	
to	infect	tumors	at	all	stages	and	tested	the	ability	for	such	infection	to	retard	and	arrest	
the	transformation	process.	Further,	the	team	investigated	the	mechanism	underlying	the	
phenomenon	that	certain	engineered	herpes	viruses	selectively	infect	and	kill	a	wide	
variety	of	cancers,	as	well	as	the	timing	of	this	selectively	in	the	transformation	process.	
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These	studies	amassed	preclinical	data	that	can	be	used	to	evaluate	the	efficacy	of	these	
oncolytic	herpes	viruses	for	early	diagnosis	and	for	definitive	treatment	of	cancer.		
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ROLES	OF	DNA	PROMOTER	HYPERMETHYLATION	IN	HEAD	AND	NECK	CANCER	
CISPLATIN	RESISTANCE		
Zhongmin	Guo,	MD,	PhD;	Indiana	University;	YCSA	2007		

Dr.	Guo	and	colleagues	performed	genome-wide	scanning	of	hypermethylated	genes	in	
several	isogenic	cisplatin-resistant	cell	models	and	identified	a	panel	of	candidate	genes	
whose	methylation	may	associate	with	cisplatin	resistance	in	head	and	neck	cancer.	The	
team	demonstrated	the	abnormal	methylation	of	the	Gpx3	gene	and	reciprocal	
overexpression	of	the	Gpx1	gene	in	cisplatin	resistant	HNSCC	cell	lines	and	tumors.	They	
identified	an	additional	gene,	neurofilament	light	peptide	(NEFL),	whose	methylation	
silencing	plays	a	role	in	chemoresistance.	Cell	lines	with	NEFL	methylation	had	a	reduction	
or	a	complete	silencing	in	gene	expression,	and	5aza-dC	demethylation	restored	its	
expression.	Quantitative	analysis	of	NEFL	methylation	in	tumors	retrospectively	collected	
from	a	panel	of	HNSCC	patients	with	recorded	responses	to	cisplatin-based	chemotherapy	
revealed	that	NEFL	promoter	methylation	strongly	correlates	with	HNSCC	chemoresistance	
and	predicts	a	reduced	survival	rate	in	patients	who	received	cisplatin-based	
chemotherapy.	Reduced	expression	of	the	NEFL	gene	was	shown	to	contribute	to	cisplatin	
resistance	via	derepression	of	the	mTOR	oncogenic	pathway	in	HNSCC	cells.	The	team	
elucidated	a	molecular	mechanism	for	de-regulation	of	antioxidant	systems	in	HNSCC	cells	
and	identified	SerpinB2	as	a	molecular	target	associated	with	development	of	HNSCC	
chemoresistance.		
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EPIGENETIC	ALTERATIONS	IN	PROGRESSION	OF	ESOPHOGEAL	SQUAMOUS	CELL	
CARCINOMA	BY	TOBACCO	SMOKING		

Myoung	Sook	Kim,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2007		
Dr.	Kim	and	colleagues	identified	promoters	of	a	number	of	tumor	suppressor	genes	(TSGs)	
that	are	methylated	due	to	exposure	to	cigarette	smoke.	A	major	cause	of	esophageal	
cancer	is	exposure	to	tobacco	smoke,	and	carcinogens	in	tobacco	smoke	damage	genes	that	
control	the	growth	of	cells,	causing	them	to	grow	abnormally	or	to	reproduce	too	rapidly.	
Evidence	indicates	that	promoter	methylation	of	TSGs	occurs	more	frequently	in	cancers	
from	smokers	than	non-smokers,	suggesting	that	a	tobacco	signature	could	emerge	from	
distinctive	patterns	of	gene	promoter	methylation.		
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growth	factor-binding	protein	7	in	cisplatin-resistant	non-small	cell	lung	cancer.	Cancer	
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Lee	J,	Hoque	MO,	Topaloglu	O,	Jeronimo	C,	Brait	M,	Kim	MS,	Califano	JA,	Sidransky	D,	Moon	
C.	Epigenetic	silencing	of	S100A2	in	bladder	and	head	and	neck	cancers	[abstract].	Proc	
Amer	Assoc	Cancer	Res	2004;45:A4186.		
OPTIMIZING	FUSION	HYBRIDS	FOR	CANCER	IMMUNOTHERAPY		

Walter	T.	Lee,	MD;	Duke	University;	YCSA	2007		

Dr.	Lee	and	his	team	investigated	development	of	an	immunotherapy	vaccine	based	on	
dendritic	cell	(DC)-tumor	fusion	hybrids.	They	studied	whether	vaccination	with	these	
allogeneic	tumor-DC	fusion	hybrids	would	be	effective	against	autologous	tumors	
expressing	shared	tumor-associated	antigens	(TAAs).	They	sought	to	optimize	the	
components	of	the	DC-tumor	fusion	hybrids	and	provide	an	immune	environment	that	
results	in	improved	immunotherapy	and	clinical	applicability.	They	investigated	methods	
to	skew	DC	maturation	in	vivo	using	toll-like	receptor	(TLR)	agonists	for	effective	
immunotherapy	and	for	developing	an	allogeneic	tumor-DC	fusion	model	that	targets	
shared	TAAs.	In	vivo	results	supporting	the	use	of	TLR	agonists	with	fusion	cells	were	
observed	and	in	vitro	studies	were	performed	to	further	analyze	the	effects.	Experiments	
using	allogeneic	tumor-DC	fusion	vaccines	showed	immune	responses	against	tumors	
sharing	target	antigens.		
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SECONDHAND	TOBACCO	SMOKE	AND	ALCOHOL	IN	HEAD	AND	NECK	CANCER		
Michael	McClean,	ScD;	Boston	University;	YCSA	2007		

Dr.	McClean	and	colleagues	evaluated	whether	polymorphisms	involved	in	carcinogen	
metabolism	and	DNA	repair	genes	modify	the	effect	of	the	tobacco-alcohol	interaction	with	
respect	to	head	and	neck	squamous	cell	carcinoma	(HNSCC).	They	also	explored	the	extent	
to	which	epigenetic	alterations	confer	susceptibility	to	HNSCC	and/or	affect	survival.	They	
identified	human	papillomavirus	(HPV)	as	an	independent	risk	factor	for	HNSCC.	They	also	
found	that	tobacco	and	alcohol	are	associated	with	increased	HNSCC	risk	in	HPV	
seronegative	individuals	but	not	in	the	HPV	seropositive	individuals,	suggesting	that	HPV-
related	HNSCC	is	etiologically	distinct	from	HNSCC	associated	with	tobacco	and	alcohol.	
Additionally,	they	found	that	HPV	seropositive	cases	experience	significantly	better	
survival	rates	than	HPV	seronegative	cases,	suggesting	a	worse	prognosis	for	HNSCC	
associated	with	tobacco	and	alcohol.	The	investigators	created	a	dataset	for	evaluating	the	
effect	of	SHS	exposure	on	HNSCC	risk	and	survival	by	tumor	site	and	HPV	status.		
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Boland	A,	Delepine	M,	Foglio	M,	Lechner	D,	Blanche	H,	Gut	IG,	Galan	P,	Heath	S,	Hashibe	M,	
Hayes	RB,	Boffetta	P,	Lathrop	M,	Brennan	P.	A	genome-wide	association	study	of	upper	
aerodigestive	tract	cancers	conducted	within	the	INHANCE	consortium.	PLoS	Genet.	
2011;7(3):e1001333.	

Meyer	MS,	Applebaum	KM,	Furniss	CS,	Peters	ES,	Luckett	BG,	Smith	JF,	Bryan	J,	McClean	
MD,	Marsit	C,	Kelsey	KT.	Human	papillomavirus-16	modifies	the	association	between	fruit	
consumption	and	head	and	neck	squamous	cell	carcinoma.	Cancer	Epidemiol	Biomarkers	
Prev.	2008;17(12):3419-3426.	
Michaud	DS,	Langevin	SM,	Eliot	M,	Nelson	HH,	McClean	MD,	Christensen	BC,	Marsit	CJ,	
Kelsey	KT.	Allergies	and	risk	of	head	and	neck	cancer.	Cancer	Causes	Control.	
2012;23(8):1317-1322.	

Peters	ES,	Luckett	BG,	Applebaum	KM,	Marsit	CJ,	McClean	MD,	Kelsey	KT.	Dairy	products,	
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Poage	GM,	Butler	RA,	Houseman	EA,	McClean	MD,	Nelson	HH,	Christensen	BC,	Marsit	CJ,	
Kelsey	KT.	Identification	of	an	epigenetic	profile	classifier	that	is	associated	with	survival	in	
head	and	neck	cancer.	Cancer	Res.	2012;72(11):2728-2737.	
Poage	GM,	Christensen	BC,	Houseman	EA,	McClean	MD,	Wiencke	JK,	Posner	MR,	Clark	JR,	
Nelson	HH,	Marsit	CJ,	Kelsey	KT.	Genetic	and	epigenetic	somatic	alterations	in	head	and	
neck	squamous	cell	carcinomas	are	globally	coordinated	but	not	locally	targeted.	PLoS	One.	
2010;5(3):e9651.	

Poage	GM,	Houseman	EA,	Christensen	BC,	Butler	RA,	Avissar-Whiting	M,	McClean	MD,	
Waterboer	T,	Pawlita	M,	Marsit	CJ,	Kelsey	KT.	Global	hypomethylation	identifies	Loci	
targeted	for	hypermethylation	in	head	and	neck	cancer.	Clin	Cancer	Res.	2011;17(11):3579-
3589.	

Zhou	J,	Michaud	DS,	Langevin	SM,	McClean	MD,	Eliot	M,	Kelsey	KT.	Smokeless	tobacco	and	
risk	of	head	and	neck	cancer:	evidence	from	a	case-control	study	in	New	England.	Int	J	
Cancer.	2013;132(8):1911-1917.	

PRESENTATIONS	AND	ABSTRACTS		

Avissar	M,	McClean	MD,	Kelsey	KT,	Marsit	CJ.	MicroRNA	alterations	are	associated	with	
exposures	and	clinical	features	in	head	and	neck	squamous	cell	carcinoma.	Presented	at	the	
100th	Annual	American	Association	for	Cancer	Research	Meeting.	Denver,	CO,	Apr	18-22,	
2009.		

Marsit	CJ,	Christensen	BC,	Houseman	EA,	Karagas	MR,	Wrensch	MR,	Yeh	RF,	Nelson	HH,	
Wiemels	JL,	Zheng	S,	Posner	MR,	McClean	MD,	Wiencke	JK,	Kelsey	KT.	Profiles	of	DNA	
methylation	in	head	and	neck	squamous	cell	carcinoma:	etiology	and	clinical	significance.	
Presented	at	the	Annual	Meeting	of	the	American	Association	for	Cancer	Research.	San	
Diego,	CA,	Apr12-16,	2008.		

Poage	GM,	Christensen	BC,	Marsit	CJ,	Houseman	EA,	Karagas	MR,	Wrensch	MR,	Yeh	R-F,	
Nelson	HH,	Wiemels	JL,	Zheng	S,	Posner	MR,	McClean	MD,	Wiencke	JK,	Kelsey	KT.	DNA	
methylation	profiles	are	associated	with	specific	genome-wide	copy	number	alteration	
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profiles	in	head	and	neck	squamous	cell	carcinoma.	Presented	at	the	100th	Annual	
American	Association	for	Cancer	Res	Meeting.	Denver,	CO,	Apr	18-22,	2009.		

THE	RECEPTOR	TYROSINE	KINASE	C-MET	AS	A	NOVEL	THERAPEUTIC	TARGET	IN	
HEAD	AND	NECK	CANCER		

Tanguy	Seiwert,	MD;	University	of	Chicago;	YCSA	2007		

Dr.	Seiwert	and	colleagues	identified	mutations	in	a	receptor	tyrosine	kinase,	c-MET,	in	
head	and	neck	squamous	cell	carcinoma	that	occurred	in	12%	of	tested	tumors.	All	of	these	
mutations	clustered	in	the	juxta-membrane	(JM)	and	ligand	binding	semaphorin	(SEMA)	
domains	of	c-MET.	The	research	team	analyzed	samples	from	matched	primary	tumors	
from	smokers,	lymph	node	metastases,	and	distant	metastases	and	correlated	them	with	
epidemiological	tobacco	exposure	data	to	evaluate	the	frequency	in	HNSCC	and	its	
correlation	with	tobacco	use.	They	also	examined	the	biological	role	of	mutations	in	JM,	
SEMA,	and	thymidine	kinase	in	vitro	and	in	vivo	and	compared	viability,	signaling,	
migration,	and	in	vivo	metastasis	formation.	They	also	determined	the	influence	of	tobacco	
smoke	extract	and	NNK	on	keratinocytes	in	culture	short	term	and	long	term.	Further,	they	
tested	two	c-MET	inhibition	strategies	in	vitro	and	in	vivo	using	buccal	swabs	from	patients	
treated	in	a	Phase	I	study	with	the	c-MET	inhibitor	PF-02341066.	They	were	evaluated	
before	and	after	drug	administration	of	phosphorylated	c-MET.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Keck	MK,	Zuo	Z,	Khattri	A,	Stricker	TP,	Brown	CD,	Imanguli	M,	Rieke	D,	Endhardt	K,	Fang	P,	
Bragelmann	J,	DeBoer	R,	El-Dinali	M,	Aktolga	S,	Lei	Z,	Tan	P,	Rozen	SG,	Salgia	R,	
Weichselbaum	RR,	Lingen	MW,	Story	MD,	Ang	KK,	Cohen	EE,	White	KP,	Vokes	EE,	Seiwert	
TY.	Integrative	analysis	of	head	and	neck	cancer	identifies	two	biologically	distinct	HPV	and	
three	non-HPV	subtypes.	Clin	Cancer	Res.	2015;21(4):870-881.	

Rolle	CE,	Tan	YC,	Seiwert	TY,	Vora	S,	Kanteti	R,	Hasina	R,	Carey	GB,	Surati	M,	Weichselbaum	
RR,	Lingen	MW,	Vokes	EE,	Salgia	R.	Expression	and	mutational	analysis	of	c-CBL	and	its	
relationship	to	the	MET	receptor	in	head	and	neck	squamous	cell	carcinoma.	Oncotarget.	
2017;8(12):18726-18734.	

Seiwert	T,	Sarantopoulos	J,	Kallender	H,	McCallum	S,	Keer	HN,	Blumenschein	G,	Jr.	Phase	II	
trial	of	single-agent	foretinib	(GSK1363089)	in	patients	with	recurrent	or	metastatic	
squamous	cell	carcinoma	of	the	head	and	neck.	Invest	New	Drugs.	2013;31(2):417-424.	
Seiwert	TY,	Jagadeeswaran	R,	Faoro	L,	Janamanchi	V,	Nallasura	V,	El	Dinali	M,	Yala	S,	
Kanteti	R,	Cohen	EE,	Lingen	MW,	Martin	L,	Krishnaswamy	S,	Klein-Szanto	A,	Christensen	JG,	
Vokes	EE,	Salgia	R.	The	MET	receptor	tyrosine	kinase	is	a	potential	novel	therapeutic	target	
for	head	and	neck	squamous	cell	carcinoma.	Cancer	Res.	2009;69(7):3021-3031.	

ROLE	OF	EGR3	IN	SMOKING	INDUCED	CANCER		
Sanjai	Sharma,	MD;	West	Los	Angeles	VA	Medical	Center;	YCSA	2007		

Dr.	Sharma	and	colleagues	performed	microarray	profiling	following	paralysis	of	the	
nonsense	mediated	decay	pathway	(NMD)	to	identify	unregulated	RNAs	that	might	contain	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

507	

premature	termination	codons	(PTCs)	in	head	and	neck	cancer	cells	(HNSCC).	They	
identified	an	E-cadherin	RNA	transcript	with	a	PTC.	The	E-cadherin	gene	codes	for	a	tumor	
suppressor	in	HNSCC.	An	alternatively	spliced	E-cadherin	transcript	was	found	that	did	not	
include	exon	11,	which	resulted	in	a	frame-shift	that	caused	a	PTC	in	exon	12.	This	aberrant	
transcript	has	a	short	half-life	and	is	rapidly	degraded	by	the	NMD	pathway.	The	
researchers	found	that	non-tumorigenic	keratinocytes	also	express	the	aberrant	splice	
product,	albeit	2-6	fold	less	that	in	the	tumorigenic	HNSCC	cell	lines.	Upregulated	
expression	of	the	aberrant	E-cadherin	transcript	was	detected	in	primary	human	head	and	
neck	cancer	tissues	when	compared	to	adjacent	normal	tissues,	and	it	undergoes	rapid	
degradation.	The	amount	of	aberrantly	spliced	products	can	be	modulated	by	siRNA	
silencing	of	the	splicing	factor,	SFRS2	(SC35),	which	is	overexpressed	in	HNSCC	cell	lines	
versus	non-malignant	cells.	The	investigators	are	studying	aberrant	splicing	and	
upregulated	expression	of	splice	factors	as	potential	mechanisms	of	E-cadherin	
downregulation	in	HNSCC.		
FAMRI	SUPPORTED	RESEARCH		
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Res.	2013;3(4):374-389.	

Liao	W,	Sharma	S.	Modulation	of	B-cell	receptor	and	microenvironment	signaling	by	a	
guanine	exchange	factor	in	B-cell	malignancies.	Cancer	Biol	Med.	2016;13(2):277-285.	

Sharma	S.	Signaling	pathways	and	novel	inhibitors	in	chronic	lymphocytic	leukemia.	Fed	
Pract.	2014;31(8):18-22.	

Sharma	S,	Liao	W,	Zhou	X,	Wong	DT,	Lichtenstein	A.	Exon	11	skipping	of	E-cadherin	RNA	
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Sharma	S,	Lichtenstein	A.	Dexamethasone-induced	apoptotic	mechanisms	in	myeloma	cells	
investigated	by	analysis	of	mutant	glucocorticoid	receptors.	Blood.	2008;112(4):1338-
1345.	
Sharma	S,	Lichtenstein	A.	Aberrant	splicing	of	the	E-cadherin	transcript	is	a	novel	
mechanism	of	gene	silencing	in	chronic	lymphocytic	leukemia	cells.	Blood.	
2009;114(19):4179-4185.	
Sharma	S,	Nemeth	E,	Chen	YH,	Goodnough	J,	Huston	A,	Roodman	GD,	Ganz	T,	Lichtenstein	
A.	Involvement	of	hepcidin	in	the	anemia	of	multiple	myeloma.	Clin	Cancer	Res.	
2008;14(11):3262-3267.	
SMOKING-GENE-ENVIRONMENT	INTERACTIONS	IN	ESOPHAGEAL	ADENOCARCINOMA		

Rihong	Zhai,	MD,	PhD;	Harvard	School	of	Public	Health;	YCSA	2007		
Dr.	Zhai	and	colleagues	showed	that	genetic	variants	in	cancer-associated	genes,	
particularly	angiogenic	and	inflammatory	genes,	contribute	to	esophageal	adenocarcinoma	
(EA)	risk	through	interactions	with	environmental	factors,	including	tobacco	smoke	
exposure,	unhealthy	body	mass	index,	and	reflux.	The	team	used	integrated	analytic	
approaches,	including	logistic	regression,	multifactor	dimensionality	reduction,	random	
forest,	and	classification	and	regression	tree	analysis	to	explore	gene-environment	
interactions	in	EA	risk.	They	found	that	gene-environment	interaction	patterns	differ	
significantly	between	different	genes	and	environmental	factors,	providing	support	for	
personalized	preventive	strategies.		
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esophageal	adenocarcinoma.	J	Clin	Oncol.	2010;28(14):2445-2451.	

Zhai	R,	Liu	G,	Asomaning	K,	Su	L,	Kulke	MH,	Heist	RS,	Nishioka	NS,	Lynch	TJ,	Wain	JC,	Lin	X,	
Christiani	DC.	Genetic	polymorphisms	of	VEGF,	interactions	with	cigarette	smoking	
exposure	and	esophageal	adenocarcinoma	risk.	Carcinogenesis.	2008;29(12):2330-2334.	

Zhai	R,	Liu	G,	Zhou	W,	Su	L,	Heist	RS,	Lynch	TJ,	Wain	JC,	Asomaning	K,	Lin	X,	Christiani	DC.	
Vascular	endothelial	growth	factor	genotypes,	haplotypes,	gender,	and	the	risk	of	non-small	
cell	lung	cancer.	Clin	Cancer	Res.	2008;14(2):612-617.	

Zhai	R,	Zhao	Y,	Liu	G,	Ter-Minassian	M,	Wu	IC,	Wang	Z,	Su	L,	Asomaning	K,	Chen	F,	Kulke	
MH,	Lin	X,	Heist	RS,	Wain	JC,	Christiani	DC.	Interactions	between	environmental	factors	and	
polymorphisms	in	angiogenesis	pathway	genes	in	esophageal	adenocarcinoma	risk:	a	case-
only	study.	Cancer.	2012;118(3):804-811.	
Zhai	R,	Zhao	Y,	Su	L,	Cassidy	L,	Liu	G,	Christiani	DC.	Genome-wide	DNA	methylation	
profiling	of	cell-free	serum	DNA	in	esophageal	adenocarcinoma	and	Barrett	esophagus.	
Neoplasia.	2012;14(1):29-33.	

Zhai	R,	Zhou	W,	Gong	MN,	Thompson	BT,	Su	L,	Yu	C,	Kraft	P,	Christiani	DC.	Inhibitor	
kappaB-alpha	haplotype	GTC	is	associated	with	susceptibility	to	acute	respiratory	distress	
syndrome	in	Caucasians.	Crit	Care	Med.	2007;35(3):893-898.	
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TOBACCO-INDUCED	MITOCHONDRIAL	ALTERATIONS	IN	UPPER	AERODIGESTIVE	
MUCOSA	

Joseph	A.	Califano,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2006		
Dr.	Califano	and	colleagues	developed	a	cell	line	model	to	compare	the	effects	of	acute	
versus	chronic	cigarette-smoke-extract	(CSE)	exposure	on	mitochondria	in	minimally	
transformed	oral	keratinocytes	(OKF6).	The	cells	were	treated	with	varying	concentrations	
of	CSE	for	6	months	and	analyzed	monthly	by	flow	cytometry	for	mitochondrial-
membrane-potential	(MMP),	cytochrome-c	release,	caspase-3	activation,	and	viability.	After	
6	months	of	CSE-treatment,	the	cells	were	increasingly	resistant	to	CSE-mediated	and	
valinomycin-induced	cell	death.	In	addition,	chronic	CSE-treatment	caused	chronic	
depolarization	of	MMP,	cytochrome	c	release,	and	caspase	activation.	Cells	grown	in	the	
presence	of	only	CSE	vapor	exhibited	the	same	resistance	and	chronic	baseline	apoptotic	
activation.	Mitochondrial	DNA	sequencing	revealed	that	chronic	CSE	treated	cells	had	more	
amino	acid-changing	mutations	than	were	found	in	acutely	treated	cells.	CSE	treatment	of	
normal	cells	selects	for	apoptotic	dysfunction	as	well	as	mitochondrial	mutations.	These	
findings	suggest	that	chronic	tobacco	exposure	induces	carcinogenesis	via	selection	of	
apoptosis	resistance	and	mitochondrial	mutations.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Chang	SS,	Jiang	WW,	Smith	I,	Glazer	C,	Sun	WY,	Mithani	S,	Califano	JA.	Chronic	cigarette	
smoke	extract	treatment	selects	for	apoptotic	dysfunction	and	mitochondrial	mutations	in	
minimally	transformed	oral	keratinocytes.	Int	J	Cancer.	2010;126(1):19-27.	
Chang	SS,	Jiang	WW,	Smith	I,	Poeta	LM,	Begum	S,	Glazer	C,	Shan	S,	Westra	W,	Sidransky	D,	
Califano	JA.	MicroRNA	alterations	in	head	and	neck	squamous	cell	carcinoma.	Int	J	Cancer.	
2008;123(12):2791-2797.	

Kim	MM,	Glazer	CA,	Mambo	E,	Chatterjee	A,	Zhao	M,	Sidransky	D,	Califano	JA.	Head	and	
neck	cancer	cell	lines	exhibit	differential	mitochondrial	repair	deficiency	in	response	to	
4NQO.	Oral	Oncol.	2006;42(2):201-207.	

Smith	IM,	Glazer	CA,	Mithani	SK,	Ochs	MF,	Sun	W,	Bhan	S,	Vostrov	A,	Abdullaev	Z,	
Lobanenkov	V,	Gray	A,	Liu	C,	Chang	SS,	Ostrow	KL,	Westra	WH,	Begum	S,	Dhara	M,	Califano	
J.	Coordinated	activation	of	candidate	proto-oncogenes	and	cancer	testes	antigens	via	
promoter	demethylation	in	head	and	neck	cancer	and	lung	cancer.	PLoS	One.	
2009;4(3):e4961.	

Sun	W,	Chang	SS,	Fu	Y,	Liu	Y,	Califano	JA.	Chronic	CSE	treatment	induces	the	growth	of	
normal	oral	keratinocytes	via	PDK2	upregulation,	increased	glycolysis	and	HIF1alpha	
stabilization.	PLoS	One.	2011;6(1):e16207.	
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ANALYSIS	OF	SERUM	PEPTIDES	ASSOCIATED	WITH	SQUAMOUS	CELL	CARCINOMA	OF	
THE	HEAD	AND	NECK	(HNSCC)		

Radoslav	Goldman,	PhD;	Georgetown	University;	CIA	2006		
Dr.	Goldman	and	collaborators	identified	peptides	associated	with	HNSCC	in	a	case-control	
study	and	evaluated	their	behavior	after	therapeutic	intervention.	The	team	developed	
methods	for	enrichment	of	the	low	molecular	weight	fraction	of	serum,	which	allows	high-
throughput	analysis	of	peptides	by	MALDITOF/TOF	MS,	screening	of	peptide	biomarker	
candidates	and	their	identification	by	TOF/TOF	sequencing.	Similar	MS	methods	can	be	
applied	to	the	analysis	of	glycans,	a	common	peptide	modification.	The	analysis	of	peptides	
and	glycans	is	facilitated	by	computational	methods	for	selection	of	the	best	combination	of	
biomarkers	for	disease	classification.	To	improve	the	depth	of	coverage,	the	investigators	
used	high	temperature	fractionation	of	the	enriched	peptides	prior	to	MS	analysis,	and	
established	an	optimal	protocol	for	analyzing	blood	samples	collected	from	patients	after	
treatment,	which	can	be	used	to	examine	newly	diagnosed	HNSCC	cases,	as	well	as	controls	
matched	for	age,	gender,	and	smoking	history.	Samples	collected	sequentially	from	the	
same	person	showed	how	the	markers	change	with	treatment.		
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Ahmadi	N,	Goldman	R,	Seillier-Moiseiwitsch	F,	Noone	AM,	Kosti	O,	Davidson	BJ.	Decreased	
risk	of	squamous	cell	carcinoma	of	the	head	and	neck	in	users	of	nonsteroidal	anti-
inflammatory	drugs.	Int	J	Otolaryngol.	2010;2010:424161.	

Ramakrishnan	R,	Assudani	D,	Nagaraj	S,	Hunter	T,	Cho	HI,	Antonia	S,	Altiok	S,	Celis	E,	
Gabrilovich	DI.	Chemotherapy	enhances	tumor	cell	susceptibility	to	CTL-mediated	killing	
during	cancer	immunotherapy	in	mice.	J	Clin	Invest.	2010;120(4):1111-1124.	
Saha	DT,	Davidson	BJ,	Wang	A,	Pollock	AJ,	Orden	RA,	Goldman	R.	Quantification	of	DNA	
repair	capacity	in	whole	blood	of	patients	with	head	and	neck	cancer	and	healthy	donors	
by	comet	assay.	Mutat	Res.	2008;650(1):55-62.	
Tan	D,	Goerlitz	DS,	Dumitrescu	RG,	Han	D,	Seillier-Moiseiwitsch	F,	Spernak	SM,	Orden	RA,	
Chen	J,	Goldman	R,	Shields	PG.	Associations	between	cigarette	smoking	and	mitochondrial	
DNA	abnormalities	in	buccal	cells.	Carcinogenesis.	2008;29(6):1170-1177.		
BOOK	CHAPTERS,	ETC.		

An	Y,	Ressom	HW,	Goldman	R.	Analysis	of	enriched	peptides	by	MALDI-TOF	mass	
spectometry.	In:	Walker	JM,	ed.	The	Proteins	Protocol	Handbook,	3rd	Edition.	Totowa,	NJ:	
Humana	Press,	Inc.,	2009.		

ERYTHROPOIETIN	SIGNALING	IN	HEAD	AND	NECK	CANCER		
Stephen	Y.	Lai,	MD,	PhD;	University	of	Pittsburgh,	University	of	Texas	M.	D.	Anderson	
Cancer	Center;	YCSA	2005		
Dr.	Lai	and	collaborators	showed	that	erythropoietin	(EPO)	and	its	receptor	(EPOR)	are	
expressed	in	HNSCC	cell	lines	and	tissue	specimens,	and	that	expression	levels	are	
increased	in	metastatic	HNSCC	specimens	as	compared	to	paired	primary	HNSCC	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

513	

specimens.	Signaling	through	the	EPO/EPOR	complex	in	HNSCC	also	promotes	tumor	
invasion	and	metastasis.	Dr.	Lai	focused	upon	the	regulation	of	signaling	pathways	
activated	by	EPO/EPOR	and	the	relationship	between	EPOR	expression	and	patient	
prognosis.	Given	the	use	of	EPO	in	cancer	and	treatment-associated	anemia,	the	
characterization	of	EPO/EPOR	expression	and	signaling	in	HNSCC	has	direct	patient	care	
impact.	Characterization	of	the	EPO/EPOR	complex	in	solid	tumors	has	led	to	changes	in	
patient	care	guidelines	from	the	FDA,	the	European	Medicines	Agency	(EMEA),	and	the	
National	Comprehensive	Cancer	Network	(NCCN).	Understanding	the	role	of	EPO/EPOR	in	
HNSCC	may	alter	the	clinical	use	of	EPO	and	lead	to	the	development	of	targeted	therapies.		
FAMRI	SUPPORTED	RESEARCH		
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Bennett	CL,	Lai	SY,	Henke	M,	Barnato	SE,	Armitage	JO,	Sartor	O.	Association	between	
pharmaceutical	support	and	basic	science	research	on	erythropoiesis-stimulating	agents.	
Arch	Intern	Med.	2010;170(16):1490-1498.	
Bennett	CL,	McKoy	JM,	Henke	M,	Silver	SM,	MacDougall	IC,	Birgegard	G,	Luminari	S,	
Casadevall	N,	Schellekens	H,	Sartor	O,	Lai	SY,	Armitage	JO.	Reassessments	of	ESAs	for	
cancer	treatment	in	the	US	and	Europe.	Oncology	(Williston	Park).	2010;24(3):260-268.	
Bennett	CL,	Silver	SM,	Djulbegovic	B,	Samaras	AT,	Blau	CA,	Gleason	KJ,	Barnato	SE,	
Elverman	KM,	Courtney	DM,	McKoy	JM,	Edwards	BJ,	Tigue	CC,	Raisch	DW,	Yarnold	PR,	Dorr	
DA,	Kuzel	TM,	Tallman	MS,	Trifilio	SM,	West	DP,	Lai	SY,	Henke	M.	Venous	
thromboembolism	and	mortality	associated	with	recombinant	erythropoietin	and	
darbepoetin	administration	for	the	treatment	of	cancer-associated	anemia.	JAMA.	
2008;299(8):914-924.	

Lai	SY,	Childs	EE,	Xi	S,	Coppelli	FM,	Gooding	WE,	Wells	A,	Ferris	RL,	Grandis	JR.	
Erythropoietin-mediated	activation	of	JAK-STAT	signaling	contributes	to	cellular	invasion	
in	head	and	neck	squamous	cell	carcinoma.	Oncogene.	2005;24(27):4442-4449.	

Lai	SY,	Grandis	JR.	Understanding	the	presence	and	function	of	erythropoietin	receptors	on	
cancer	cells.	J	Clin	Oncol.	2006;24(29):4675-4676.	

Lin	CJ,	Grandis	JR,	Carey	TE,	Gollin	SM,	Whiteside	TL,	Koch	WM,	Ferris	RL,	Lai	SY.	Head	and	
neck	squamous	cell	carcinoma	cell	lines:	established	models	and	rationale	for	selection.	
Head	Neck.	2007;29(2):163-188.	

TARGETING	THE	INK4A/ARF	LOCUS	IN	HEAD	AND	NECK	CANCERS		
James	Rocco,	MD,	PhD;	Massachusetts	General	Hospital;	CIA	2004		

Dr.	Rocco’s	team	characterized	the	chain	of	events	that	couple	tobacco-smoke	exposure	to	
increased	expression	of	p16	and	cellular	senescence	at	the	molecular	level.	They	
determined	whether	a	change	in	epigenetic	modifications	of	the	histone	proteins	that	are	
associated	with	the	promoter	region	of	the	CDKN2A	gene	that	codes	for	p16	precedes	the	
smoke-induced	increase	in	p16	expression.	They	also	predicted	that	the	loss	of	
transcriptional	repression,	mediated	by	the	C-terminal	binding	protein,	will	couple	the	
effect	of	cigarette	smoke	exposure	to	the	altered	epigenetic	regulation	of	p16	expression.		
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Busse	PM,	Ellisen	LW,	Rocco	JW.	Bcl-2	blocks	cisplatin-induced	apoptosis	and	predicts	poor	
outcome	following	chemoradiation	treatment	in	advanced	oropharyngeal	squamous	cell	
carcinoma.	Clin	Cancer	Res.	2009;15(5):1645-1654.	
Mroz	EA,	Rocco	JW.	Functional	p53	status	as	a	biomarker	for	chemotherapy	response	in	
oral-cavity	cancer.	J	Clin	Oncol.	2010;28(5):715-717.	

Nichols	AC,	Faquin	WC,	Westra	WH,	Mroz	EA,	Begum	S,	Clark	JR,	Rocco	JW.	HPV-16	
infection	predicts	treatment	outcome	in	oropharyngeal	squamous	cell	carcinoma.	
Otolaryngol	Head	Neck	Surg.	2009;140(2):228-234.	
Nichols	AC,	Kneuertz	PJ,	Deschler	DG,	Lin	DT,	Emerick	KS,	Clark	JR,	Busse	PW,	Rocco	JW.	
Surgical	salvage	of	the	oropharynx	after	failure	of	organ-sparing	therapy.	Head	Neck.	
2011;33(4):516-524.	
ROLE	OF	EGFR	AND	ITS	DOWNSTREAM	TARGETS	IN	HEAD	AND	NECK	CANCERS	OF	
SMOKING	PATIENTS		

Alexey	Fomenkov,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2003		
Dr.	Fomenkov	found	that	head	and	neck	squamous	cell	carcinomas	(HNSCC)	from	patients	
affected	by	primary	or	secondhand	tobacco	smoke	exposure	displayed	induced	tyrosine	
autophosphorylation	of	a	tyrosine	in	the	epithelial	growth	factor	receptor	(EGFR)	and	
activated	the	phosphoinositol	3-kinase/	protein	kinase	B	(PI3K/Akt)	signaling	pathway.	He	
did	profiling	analysis	of	genes	induced	and	downregulated	in	human	tumor	samples	of	
primary	smokers	and	secondhand	tobacco	smokers	and	found	that	the	oncogenic	p63	gene	
was	dramatically	induced.	He	and	his	team	also	showed	that	p63	transcription	regulator	of	
epithelial	stratification	is	a	downstream	target	of	the	EGFR	pathway,	and	expression	is	
specifically	modulated	by	PI3K/Akt	pathway	rather	than	by	Ras/ErkI/MAPK	pathway.	The	
team	found	that	p63	regulates	the	transcription	of	genes	for	proteins	specifically	involved	
in	cell	adhesion	and	that	p63	physically	and	functionally	associates	with	members	of	RNA	
transcription/splicing	machinery.	They	showed	that	p63	function	is	regulated	by	a	specific	
proteasome-dependent	degradation	mechanism	through	association	with	RACK1	and	
stratifin.	The	team	extensively	investigated	the	effects	of	cisplatin	treatment	on	p63	in	
HNSCC	cell	lines.		
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2004;3(10):1285-1295.	
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Westra	WH,	Kiemeney	LA,	Schoenberg	MP,	Sidransky	D,	Trink	B.	CDC91L1	(PIG-U)	is	a	
newly	discovered	oncogene	in	human	bladder	cancer.	Nat	Med.	2004;10(4):374-381.	

Huang	YP,	Kim	Y,	Li	Z,	Fomenkov	T,	Fomenkov	A,	Ratovitski	EA.	AEC-associated	p63	
mutations	lead	to	alternative	splicing/protein	stabilization	of	p63	and	modulation	of	Notch	
signaling.	Cell	Cycle.	2005;4(10):1440-1447.	

Huang	YP,	Wu	G,	Guo	Z,	Osada	M,	Fomenkov	T,	Park	HL,	Trink	B,	Sidransky	D,	Fomenkov	A,	
Ratovitski	EA.	Altered	sumoylation	of	p63alpha	contributes	to	the	split-hand/foot	
malformation	phenotype.	Cell	Cycle.	2004;3(12):1587-1596.	

Osada	M,	Nagakawa	Y,	Park	HL,	Yamashita	K,	Wu	G,	Kim	MS,	Fomenkov	A,	Trink	B,	
Sidransky	D.	p63-specific	activation	of	the	BPAG-1e	promoter.	J	Invest	Dermatol.	
2005;125(1):52-60.	
Osada	M,	Park	HL,	Nagakawa	Y,	Yamashita	K,	Fomenkov	A,	Kim	MS,	Wu	G,	Nomoto	S,	Trink	
B,	Sidransky	D.	Differential	recognition	of	response	elements	determines	target	gene	
specificity	for	p53	and	p63.	Mol	Cell	Biol.	2005;25(14):6077-6089.	
Zangen	R,	Ratovitski	E,	Sidransky	D.	DeltaNp63alpha	levels	correlate	with	clinical	tumor	
response	to	cisplatin.	Cell	Cycle.	2005;4(10):1313-1315.	

ADENOVIRAL	GENE	TRANSFER	OF	FRNK	AND	P53	FOR	TREATMENT	OF	HEAD	AND	
NECK	CANCER:	IN	VITRO	STUDIES		

Lori	J.	Kornberg,	PhD;	University	of	Florida;	CIA	2003		
Dr.	Kornberg’s	study	demonstrated	that	focal	adhesion	kinase	(FAK),	a	tyrosine	kinase	that	
mediates	intracellular	signals	produced	by	the	integrin	family	of	adhesion	receptors,	is	
overexpressed	in	oral	and	laryngeal	cancers.	She	developed	an	epithelial	cell	line	that	
overexpresses	FAK-related	non-kinase	(FRNK),	an	FAK	inhibitor,	for	study	of	these	cancers.	
The	data	suggest	that	expression	of	p53	and	FRNK	render	cancer	cells	exquisitely	sensitive	
to	anticancer	drugs.		
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Res.	2007;73(3):157-162.	

Kornberg	LJ,	Villaret	D,	Popp	M,	Lui	L,	McLaren	R,	Brown	H,	Cohen	D,	Yun	J,	McFadden	M.	
Gene	expression	profiling	in	squamous	cell	carcinoma	of	the	oral	cavity	shows	
abnormalities	in	several	signaling	pathways.	Laryngoscope.	2005;115(4):690-698.	
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Kornberg	LJ.	Adenoviral-mediated	transfer	of	Fak-related	non-kinase	(FRNK)	augments	
drug-induced	cytotoxicity	in	cultured	cells	derived	from	squamous	cell	carcinoma	of	the	
head	and	neck.	Presented	at	the	AACR	Annual	Meeting.	Anaheim,	CA,	Apr	2005.	
Kornberg	LJ.	Adenovirus-mediated	FRNK	gene	transfer	cooperates	with	Ad-p53	to	augment	
drug-induced	death	of	a	transformed	epithelial	cell	line.	Presented	at	the	AACR	97th	
Annual	Meeting.	Mar	31-Apr	5,	2006.		
CHROMOSOMAL	INSTABILITY	IN	HEAD	AND	NECK	CANCER		

Joseph	A.	Califano,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2002		

Dr.	Califano	and	colleagues	investigated	the	status	of	chromosomal	instability	(CIN)	in	
HNSC	primary	tumors	and	cell	lines.	The	data	show	that	ongoing	instability	in	
chromosomal	number	and	structure	are	consistent	features	of	primary	HNSC	and	cell	lines	
and	that	spindle	assembly	checkpoint	impairment	occurs	in	HNSC	cell	lines	and	may	
contribute	to	chromosomal	instability.	The	team	delineated	the	integrity	of	homologous	
recombination	and	nonhomologous	end	joining	repair	activities	in	HNSC.	The	results	
implicate	impaired	homologous	recombination	in	HNSC	cell	lines	when	compared	to	
control	cell	lines.	A	genetic	progression	model	for	HNSC	was	established	that	implies	the	
presence	of	transcriptional	dysregulation	as	a	consequence	of	accumulation	of	genetic	
alterations.	A	transcriptional	progression	model	of	HNSC	transcriptional	shows	that	the	
majority	of	alteration	occurs	prior	to	the	development	of	malignancy,	and	identifies	key	
targets	of	transcriptional	dysregulation	during	progression	from	a	normal	to	a	
premalignant	state,	and	from	a	premalignant	to	a	malignant	state.	The	team	identified	gene	
products	whose	expression	patterns	are	altered	in	HNSC	and	are	involved	in	chromosomal	
instability.		
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Jiang	WW,	Masayesva	B,	Zahurak	M,	Carvalho	AL,	Rosenbaum	E,	Mambo	E,	Zhou	S,	Minhas	
K,	Benoit	N,	Westra	WH,	Alberg	A,	Sidransky	D,	Koch	W,	Califano	J.	Increased	mitochondrial	
DNA	content	in	saliva	associated	with	head	and	neck	cancer.	Clin	Cancer	Res.	
2005;11(7):2486-2491.	
Masayesva	BG,	Ha	P,	Garrett-Mayer	E,	Pilkington	T,	Mao	R,	Pevsner	J,	Speed	T,	Benoit	N,	
Moon	CS,	Sidransky	D,	Westra	WH,	Califano	J.	Gene	expression	alterations	over	large	
chromosomal	regions	in	cancers	include	multiple	genes	unrelated	to	malignant	
progression.	Proc	Natl	Acad	Sci	U	S	A.	2004;101(23):8715-8720.	

Minhas	KM,	Singh	B,	Jiang	WW,	Sidransky	D,	Califano	JA.	Spindle	assembly	checkpoint	
defects	and	chromosomal	instability	in	head	and	neck	squamous	cell	carcinoma.	Int	J	
Cancer.	2003;107(1):46-52.	

Sirianni	N,	Ha	PK,	Oelke	M,	Califano	J,	Gooding	W,	Westra	W,	Whiteside	TL,	Koch	WM,	
Schneck	JP,	DeLeo	A,	Ferris	RL.	Effect	of	human	papillomavirus-16	infection	on	CD8+	T-cell	
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recognition	of	a	wild-type	sequence	p53264-272	peptide	in	patients	with	squamous	cell	
carcinoma	of	the	head	and	neck.	Clin	Cancer	Res.	2004;10(20):6929-6937.	

Wu	G,	Osada	M,	Guo	Z,	Fomenkov	A,	Begum	S,	Zhao	M,	Upadhyay	S,	Xing	M,	Wu	F,	Moon	C,	
Westra	WH,	Koch	WM,	Mantovani	R,	Califano	JA,	Ratovitski	E,	Sidransky	D,	Trink	B.	
DeltaNp63alpha	up-regulates	the	Hsp70	gene	in	human	cancer.	Cancer	Res.	
2005;65(3):758-766.	
Xing	M,	Westra	WH,	Tufano	RP,	Cohen	Y,	Rosenbaum	E,	Rhoden	KJ,	Carson	KA,	Vasko	V,	
Larin	A,	Tallini	G,	Tolaney	S,	Holt	EH,	Hui	P,	Umbricht	CB,	Basaria	S,	Ewertz	M,	Tufaro	AP,	
Califano	JA,	Ringel	MD,	Zeiger	MA,	Sidransky	D,	Ladenson	PW.	BRAF	mutation	predicts	a	
poorer	clinical	prognosis	for	papillary	thyroid	cancer.	J	Clin	Endocrinol	Metab.	
2005;90(12):6373-6379.	
Zhao	M,	Rosenbaum	E,	Carvalho	AL,	Koch	W,	Jiang	W,	Sidransky	D,	Califano	J.	Feasibility	of	
quantitative	PCR-based	saliva	rinse	screening	of	HPV	for	head	and	neck	cancer.	Int	J	Cancer.	
2005;117(4):605-610.	
MARKERS	AND	MECHANISMS	FOR	HEAD	AND	NECK	CANCER		

Elizabeth	Franzmann,	MD;	University	of	Miami	Miller	School	of	Medicine;	YCSA	2002		

Dr.	Franzmann	established	molecular	markers	that	identify	HNSCCs	at	an	early	stage	and	
determined	the	role	these	molecules	play	in	tumor	growth	and	metastases.	Analysis	was	
done	on	salivary	soluble	CD44	expression	in	HNSCC	patients	and	normal	controls	to	
determine	its	potential	as	a	screening	tool.	The	data	show	that	soluble	CD44	levels	are	
significantly	elevated	in	HNSCC	patients	compared	to	controls,	suggesting	that	soluble	
CD44	could	be	used	as	a	marker	for	early	HNSCC.	Further	work	has	established	that	this	
marker	can	distinguish	HNSCC	from	benign	diseases	of	the	mouth,	nose,	and	throat.	The	
marker	also	appears	to	detect	lesions	that	are	precancerous.	Since	precancer	is	a	reversible	
state,	the	marker	can	be	used	for	the	early	detection	of	HNSCC.	Additional	work	in	Dr.	
Franzmann’s	laboratory	has	shown	that	certain	members	of	the	CD44	family	of	proteins	
are	expressed	at	high	levels	in	HNSCC	tissues	compared	to	controls.	Such	overexpression	of	
these	isoforms	in	cell	lines	results	in	increased	tumor	cell	growth	and	migration,	thus	these	
CD44	proteins	are	potential	targets	for	therapy.		
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Franzmann	EJ,	Reategui	EP,	Carraway	KL,	Hamilton	KL,	Weed	DT,	Goodwin	WJ.	Salivary	
soluble	CD44:	a	potential	molecular	marker	for	head	and	neck	cancer.	Cancer	Epidemiol	
Biomarkers	Prev.	2005;14(3):735-739.	

Franzmann	EJ,	Reategui	EP,	Pedroso	F,	Pernas	FG,	Karakullukcu	BM,	Carraway	KL,	
Hamilton	K,	Singal	R,	Goodwin	WJ.	Soluble	CD44	is	a	potential	marker	for	the	early	
detection	of	head	and	neck	cancer.	Cancer	Epidemiol	Biomarkers	Prev.	2007;16(7):1348-
1355.	

Franzmann	EJ,	Reategui	EP,	Pereira	LH,	Pedroso	F,	Joseph	D,	Allen	GO,	Hamilton	K,	Reis	I,	
Duncan	R,	Goodwin	WJ,	Hu	JJ,	Lokeshwar	VB.	Salivary	protein	and	solCD44	levels	as	a	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

518	

potential	screening	tool	for	early	detection	of	head	and	neck	squamous	cell	carcinoma.	
Head	Neck.	2012;34(5):687-695.	

Germani	RM,	Civantos	FJ,	Elgart	G,	Roberts	B,	Franzmann	EJ.	Molecular	markers	of	
micrometastasis	in	oral	cavity	carcinomas.	Otolaryngol	Head	Neck	Surg.	2009;141(1):52-
58.	

Goodwin	WJ,	Thomas	GR,	Parker	DF,	Joseph	D,	Levis	S,	Franzmann	E,	Anello	C,	Hu	JJ.	
Unequal	burden	of	head	and	neck	cancer	in	the	United	States.	Head	Neck.	2008;30(3):358-
371.	

Pereira	LH,	Adebisi	IN,	Perez	A,	Wiebel	M,	Reis	I,	Duncan	R,	Goodwin	WJ,	Hu	JJ,	Lokeshwar	
VB,	Franzmann	EJ.	Salivary	markers	and	risk	factor	data:	a	multivariate	modeling	approach	
for	head	and	neck	squamous	cell	carcinoma	detection.	Cancer	Biomark.	2011;10(5):241-
249.	

Reategui	EP,	de	Mayolo	AA,	Das	PM,	Astor	FC,	Singal	R,	Hamilton	KL,	Goodwin	WJ,	
Carraway	KL,	Franzmann	EJ.	Characterization	of	CD44v3-containing	isoforms	in	head	and	
neck	cancer.	Cancer	Biol	Ther.	2006;5(9):1163-1168.	

PRESENTATIONS	AND	ABSTRACTS		

Franzmann	E,	Reategui	E,	Hamilton	K,	Singal	R,	Goodwin	WJ.	CD44	expression	in	oral	
rinses:	a	potential	early	detection	strategy	for	head	and	neck	cancer.	Presented	at	the	AACR	
Annual	Meeting.	Los	Angeles,	CA,	Apr	14-18,	2007.	
Franzmann	EJ,	Reategui	EP,	Carraway	K,	Goodwin	WJ.	Salivary	soluble	CD44	test:	a	
potential	tool	for	head	and	neck	cancer	screening	[abstract].	Proc	Amer	Assoc	Cancer	Res	
2005;46:4849.		
Franzmann	EJ,	Reategui	EP,	Hamilton-Nelson	K,	Goodwin	WJ.	Salivary	soluble	CD44	levels	
in	head	and	neck	cancer.	Otolaryngology-Head	and	Neck	Surgery	2006;	135(2)suppl:	90.	
Reategui	E,	Franzmann	E,	Goodwin	J.	Role	of	CD44v3	and	CD44s	in	head	and	neck	cancer.	
Presented	at	the	AACR	Annual	Meeting.	Los	Angeles,	CA,	Apr	14-18,	2007.	

Reategui	E,	Goodwin	WJ,	Franzmann	E.	Characterization	of	CD44	variant	3-containing	
isoforms	in	head	and	neck	cancer	[abstract].	Proceedings	of	the	6th	International	
Conference	on	Head	and	Neck	Cancer	Final	Program	and	Abstract	Book.	2004:p.65.		

Reategui	E,	Goodwin	WJ,	Weed	DT,	Hamilton	K,	Carraway	K,	Franzmann	E.	Salivary	soluble	
CD44:	a	potential	molecular	marker	for	head	and	neck	cancer	[abstract].	Proc	Amer	Assoc	
Cancer	Res	2004;45:92.		
Zito	JR,	Reategui	E,	Weed	DT,	Astor	FC,	Franzmann	EJ.	Differential	expression	of	CD44	
isoforms	in	head	and	neck	squamous	cell	carcinoma	[poster].	Otolaryngol	Head	Neck	Surg	
2004;131:P178.		
BOOK	CHAPTERS,	ETC.	

Franzmann	E,	Lokeshwar,	U.S.	Provisional	patent	application	number	60/799,925	
“Biomarkers	for	Detection	and	Diagnosis	of	Head	and	Neck	Squamous	Cell	Carcinoma”.	
Filed	May	12,	2006.	
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Franzmann	E,	Lokeshwar,	U.S.	Provisional	patent	application	number	11/090,705	“Soluble	
CD44:	A	Potential	Molecular	Marker	for	Head	and	Neck	Cancer”.	Filed	Mar	28,	2005.	

Franzmann	E,	Singal,	U.S.	Provisional	patent	application	number	60/845,526.	
“Hypermethylation	of	CD44	promoter	in	Head	and	Neck	Squamous	Cell	Carcinoma”.	Filed	
Sep	19,	2006.	

CANCER:	BLADDER		

Completed	Research		
METHYLATION	MARKERS	OF	BLADDER	CANCER	RECURRENCE		

George	Netto,	MD;	Johns	Hopkins	Medical	Institutions:	CIA	2009		

Dr.	Netto	and	his	colleagues	used	quantitative	methylation-specific	PCR	and	genetic	
markers	for	sensitive	detection	of	low-grade	urothelial	tumors.	Point	mutations	in	the	
promoter	of	the	telomerase	reverse	transcriptase	(TERT)	gene	increase	telomerase	
expression	and	have	been	shown	to	occur	in	melanomas	and	a	small	number	of	other	
tumors.	The	team	surveyed	1,230	tumors	of	60	different	types	and	found	that	tumors	could	
be	divided	into	types	with	low	(<15%)	and	high	(≥15%)	frequencies	of	TERT	promoter	
mutations.	The	nine	TERT-high	tumor	types	almost	always	originated	in	tissues	with	
relatively	low	rates	of	self	renewal,	including	melanomas,	liposarcomas,	hepatocellular	
carcinomas,	urothelial	carcinomas,	squamous	cell	carcinomas	of	the	tongue,	
medulloblastomas,	and	subtypes	of	gliomas	(including	83%	of	primary	glioblastoma,	the	
most	common	brain	tumor	type).	TERT	mutations	provide	a	biomarker	that	may	be	useful	
for	the	early	detection	of	urinary	tract	and	liver	tumors	and	aid	in	the	classification	and	
prognostication	of	brain	tumors.		
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Netto	GJ.	High	epidermal	growth	factor	receptor	immunohistochemical	expression	in	
urothelial	carcinoma	of	the	bladder	is	not	associated	with	EGFR	mutations	in	exons	19	and	
21:	a	study	using	formalin-fixed,	paraffin-embedded	archival	tissues.	Hum	Pathol.	
2012;43(10):1590-1595.	

Chaux	A,	Karram	S,	Miller	JS,	Fajardo	DA,	Lee	TK,	Miyamoto	H,	Netto	GJ.	High-grade	
papillary	urothelial	carcinoma	of	the	urinary	tract:	a	clinicopathologic	analysis	of	a	post-
World	Health	Organization/International	Society	of	Urological	Pathology	classification	
cohort	from	a	single	academic	center.	Hum	Pathol.	2012;43(1):115-120.	

Elwood	H,	Chaux	A,	Schultz	L,	Illei	PB,	Baydar	DE,	Billis	A,	Sharma	R,	Argani	P,	Epstein	JI,	
Netto	GJ.	Immunohistochemical	analysis	of	SMARCB1/INI-1	expression	in	collecting	duct	
carcinoma.	Urology.	2011;78(2):474	e471-475.	
Gonzalez-Roibon	N,	Albadine	R,	Sharma	R,	Faraj	SF,	Illei	PB,	Argani	P,	Ertoy	D,	Allaf	ME,	
Netto	GJ.	The	role	of	GATA	binding	protein	3	in	the	differential	diagnosis	of	collecting	duct	
and	upper	tract	urothelial	carcinomas.	Hum	Pathol.	2013;44(12):2651-2657.	
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Gonzalez-Roibon	N,	Faraj	SF,	Munari	E,	Bezerra	SM,	Albadine	R,	Sharma	R,	Argani	P,	Allaf	
ME,	Netto	GJ.	Comprehensive	profile	of	GATA	binding	protein	3	immunohistochemical	
expression	in	primary	and	metastatic	renal	neoplasms.	Hum	Pathol.	2014;45(2):244-248.	
Gonzalez-Roibon	ND,	Chaux	A,	Al-Hussain	T,	Osunkoya	AO,	Bezerra	SM,	Hicks	J,	Epstein	JI,	
Netto	GJ.	Dysregulation	of	mammalian	target	of	rapamycin	pathway	in	plasmacytoid	
variant	of	urothelial	carcinoma	of	the	urinary	bladder.	Hum	Pathol.	2013;44(4):612-622.	
Killela	PJ,	Reitman	ZJ,	Jiao	Y,	Bettegowda	C,	Agrawal	N,	Diaz	LA,	Jr.,	Friedman	AH,	Friedman	
H,	Gallia	GL,	Giovanella	BC,	Grollman	AP,	He	TC,	He	Y,	Hruban	RH,	Jallo	GI,	Mandahl	N,	
Meeker	AK,	Mertens	F,	Netto	GJ,	Rasheed	BA,	Riggins	GJ,	Rosenquist	TA,	Schiffman	M,	Shih	
Ie	M,	Theodorescu	D,	Torbenson	MS,	Velculescu	VE,	Wang	TL,	Wentzensen	N,	Wood	LD,	
Zhang	M,	McLendon	RE,	Bigner	DD,	Kinzler	KW,	Vogelstein	B,	Papadopoulos	N,	Yan	H.	TERT	
promoter	mutations	occur	frequently	in	gliomas	and	a	subset	of	tumors	derived	from	cells	
with	low	rates	of	self-renewal.	Proc	Natl	Acad	Sci	U	S	A.	2013;110(15):6021-6026.	

Kinde	I,	Munari	E,	Faraj	SF,	Hruban	RH,	Schoenberg	M,	Bivalacqua	T,	Allaf	M,	Springer	S,	
Wang	Y,	Diaz	LA,	Jr.,	Kinzler	KW,	Vogelstein	B,	Papadopoulos	N,	Netto	GJ.	TERT	promoter	
mutations	occur	early	in	urothelial	neoplasia	and	are	biomarkers	of	early	disease	and	
disease	recurrence	in	urine.	Cancer	Res.	2013;73(24):7162-7167.	
Lee	TK,	Chaux	A,	Karram	S,	Miyamoto	H,	Miller	JS,	Fajardo	DA,	Epstein	JI,	Netto	GJ.	Papillary	
urothelial	neoplasm	of	low	malignant	potential	of	the	urinary	bladder:	clinicopathologic	
and	outcome	analysis	from	a	single	academic	center.	Hum	Pathol.	2011;42(11):1799-1803.	

Maldonado	L,	Brait	M,	Michailidi	C,	Munari	E,	Driscoll	T,	Schultz	L,	Bivalacqua	T,	
Schoenberg	M,	Sidransky	D,	Netto	GJ,	Hoque	MO.	An	epigenetic	marker	panel	for	
recurrence	risk	prediction	of	low	grade	papillary	urothelial	cell	carcinoma	(LGPUCC)	and	
its	potential	use	for	surveillance	after	transurethral	resection	using	urine.	Oncotarget.	
2014;5(14):5218-5233.	

RESISTANCE	IN	BLADDER	CELLS		

Aditi	Chatterjee,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2008		
Dr.	Chatterjee	and	colleagues	looked	for	evidence	that	chronic	cigarette	smoke	condensate	
vapor	exposure	affects	adenylate	kinase	3	expression	and	renders	cells	resistant	to	
cisplatin,	which	is	one	of	the	most	commonly	used	antineoplastic	agents	for	the	treatment	
of	advanced	bladder	cancer.	The	team	investigated	the	relationship	between	cigarette	
smoke	exposure	and	cisplatin	resistance	and	its	reversal	in	bladder	and	lung	cells.	
Resistance	to	cisplatin	during	treatment	is	common	and	constitutes	a	major	obstacle	to	
treatment.	Cellular	mechanisms	of	cisplatin	resistance	are	multifactorial	and	contribute	to	
severe	limitations	in	the	use	of	this	drug.		
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MiRNA	Expression	and	Proteome	in	Non-Small-Cell	Lung	Cancer.	OMICS.	2017;21(7):390-
403.	
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miRNA	and	Proteomic	Dysregulation	in	Non-Small	Cell	Lung	Cancer	in	Response	to	
Cigarette	Smoke.	Microrna.	2018;7(1):38-53.	
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and	EGFR	is	associated	with	resistance	to	EGFR	kinase	inhibitors.	PLoS	One.	
2013;8(7):e68966.	
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cells	to	cigarette	smoke	condensate	vapor	induced	cisplatin	resistance.	PLoS	One.	
2011;6(6):e20806.	

Chatterjee	A,	Dasgupta	S,	Sidransky	D.	Mitochondrial	subversion	in	cancer.	Cancer	Prev	Res	
(Phila).	2011;4(5):638-654.	

Nanjappa	V,	Renuse	S,	Sathe	GJ,	Raja	R,	Syed	N,	Radhakrishnan	A,	Subbannayya	T,	Patil	A,	
Marimuthu	A,	Sahasrabuddhe	NA,	Guerrero-Preston	R,	Somani	BL,	Nair	B,	Kundu	GC,	
Prasad	TK,	Califano	JA,	Gowda	H,	Sidransky	D,	Pandey	A,	Chatterjee	A.	Chronic	exposure	to	
chewing	tobacco	selects	for	overexpression	of	stearoyl-CoA	desaturase	in	normal	oral	
keratinocytes.	Cancer	Biol	Ther.	2015;16(11):1593-1603.	

Ogawa	T,	Liggett	TE,	Melnikov	AA,	Monitto	CL,	Kusuke	D,	Shiga	K,	Kobayashi	T,	Horii	A,	
Chatterjee	A,	Levenson	VV,	Koch	WM,	Sidransky	D,	Chang	X.	Methylation	of	death-
associated	protein	kinase	is	associated	with	cetuximab	and	erlotinib	resistance.	Cell	Cycle.	
2012;11(8):1656-1663.	
Radhakrishnan	A,	Nanjappa	V,	Raja	R,	Sathe	G,	Chavan	S,	Nirujogi	RS,	Patil	AH,	Solanki	H,	
Renuse	S,	Sahasrabuddhe	NA,	Mathur	PP,	Prasad	TS,	Kumar	P,	Califano	JA,	Sidransky	D,	
Pandey	A,	Gowda	H,	Chatterjee	A.	Dysregulation	of	splicing	proteins	in	head	and	neck	
squamous	cell	carcinoma.	Cancer	Biol	Ther.	2016;17(2):219-229.	

Radhakrishnan	A,	Nanjappa	V,	Raja	R,	Sathe	G,	Puttamallesh	VN,	Jain	AP,	Pinto	SM,	Balaji	
SA,	Chavan	S,	Sahasrabuddhe	NA,	Mathur	PP,	Kumar	MM,	Prasad	TS,	Santosh	V,	Sukumar	G,	
Califano	JA,	Rangarajan	A,	Sidransky	D,	Pandey	A,	Gowda	H,	Chatterjee	A.	A	dual	specificity	
kinase,	DYRK1A,	as	a	potential	therapeutic	target	for	head	and	neck	squamous	cell	
carcinoma.	Sci	Rep.	2016;6:36132.	
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dual	specificity	kinase,	DYRK1A,	as	a	potential	therapeutic	target	for	head	and	neck	
squamous	cell	carcinoma.	Sci	Rep.	2017;7:46864.	
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smoke	leads	to	activation	of	p21	(RAC1)-activated	kinase	6	(PAK6)	in	non-small	cell	lung	
cancer	cells.	Oncotarget.	2016;7(38):61229-61245.	
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profiling	of	curcumin-induced	signaling.	Clin	Proteomics.	2016;13:13.	
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Mediated	Global	Changes	in	Lung	Mucoepidermoid	Cells:	A	Phosphoproteomic	Analysis.	
OMICS.	2017;21(8):474-487.	
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Prasad	TSK,	Gaykalova	D,	Chang	X,	Sathyendran	R,	Mathur	PP,	Rangarajan	A,	Sidransky	D,	
Pandey	A,	Izumchenko	E,	Gowda	H,	Chatterjee	A.	Targeting	focal	adhesion	kinase	
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of	epidermal	growth	factor	receptor.	Oncoscience.	2018;5(1-2):21-38.	
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Babu	N,	Puttamallesh	VN,	Syed	N,	Nanjappa	V,	Subbannayya	T,	Sahasrabuddhe	NA,	Patil	AH,	
Prasad	TSK,	Gaykalova	D,	Chang	X,	Sathyendran	R,	Mathur	PP,	Rangarajan	A,	Sidransky	D,	
Pandey	A,	Izumchenko	E,	Gowda	H,	Chatterjee	A.	Correction:	Targeting	focal	adhesion	
kinase	overcomes	erlotinib	resistance	in	smoke	induced	lung	cancer	by	altering	
phosphorylation	of	epidermal	growth	factor	receptor.	Oncoscience.	2022;8:108-109.	

Subbannayya	T,	Leal-Rojas	P,	Barbhuiya	MA,	Raja	R,	Renuse	S,	Sathe	G,	Pinto	SM,	Syed	N,	
Nanjappa	V,	Patil	AH,	Garcia	P,	Sahasrabuddhe	NA,	Nair	B,	Guerrero-Preston	R,	Navani	S,	
Tiwari	PK,	Santosh	V,	Sidransky	D,	Prasad	TS,	Gowda	H,	Roa	JC,	Pandey	A,	Chatterjee	A.	
Macrophage	migration	inhibitory	factor	-	a	therapeutic	target	in	gallbladder	cancer.	BMC	
Cancer.	2015;15:843.	

CIGARETTE	SMOKE	IMPAIRMENT	OF	BLADDER	CANCER	TREATMENT		

Warren	D.	W.	Heston,	PhD;	Cleveland	Clinic;	CIA	2008		
Dr.	Heston	and	colleagues	developed	a	bladder	cancer	(BCa)	mouse	model	for	testing	the	
effects	of	SHS	on	treatment	regimens	used	in	humans.	The	team	demonstrated	cure	rates	in	
mice	with	BCa	using	intravesical	gene	therapy	with	IL-2	that	are	equivalent	to	those	seen	
using	Bacillus	Calmette–Guérin	(BCG).	This	approach	has	prolonged	immunological	
memory	that	protects	the	cured	mice	from	re-challenge	of	the	tumor,	which	BCG	does	not.	
IL-2	treatment,	however,	is	limited	in	the	percentage	cures	observed	because	it	has	the	
propensity	to	adversely	increase	immunosuppressive	cells.	A	similar	suppression	was	
observed	with	smoking.	Sunitinib,	an	anti-angiogenic	agent,	has	been	shown	to	reverse	
immune	suppression.	It	may	be	that	SHS	exposure	has	a	deleterious	effect	on	current	
treatments	for	BCa,	thus	the	team	examined	the	role	of	SHS	exposure	on	the	response	of	
BCa	to	BCG	treatment,	the	role	of	cytokine	gene	therapy	alone	and	with	sunitinib,	and	the	
efficacy	of	these	treatments	combined	with	SHS	exposure.		
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Chan	ES,	Patel	AR,	Larchian	WA,	Heston	WD.	In	vivo	targeted	contrast	enhanced	micro-
ultrasound	to	measure	intratumor	perfusion	and	vascular	endothelial	growth	factor	
receptor	2	expression	in	a	mouse	orthotopic	bladder	cancer	model.	J	Urol.	
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GENOMIC	ANALYSIS	OF	URINE	TO	DETECT	BLADDER	CANCER		

Charles	J.	Rosser,	MD,	MBA;	Orlando	Health	Cancer	Institute;	CIA	2008		
Dr.	Rosser	and	colleagues	identified	a	panel	of	eight	biomarkers	for	the	detection	of	
bladder	cancer	(BCa)	in	voided	urine	samples.	The	investigators	validated	the	diagnostic	
signatures	from	308	subjects	(102	BCa	and	208	with	varying	urologic	disorders).	The	
urinary	concentrations	of	eight	biomarkers	(IL-8,	MMP-9,	MMP-10,	PAI-1,	VEGF,	ANG,	CA9,	
APOE)	were	assessed	by	enzyme-linked	immunosorbent	assay.	The	levels	of	seven	of	the	
eight	biomarkers	were	significantly	elevated	in	subjects	with	BCa	relative	to	subjects	
without	BCa.	Only	CA9	was	not	increased	in	BCa	subjects.	The	investigators	found	that	the	
combination	of	IL8,	PA-1,	and	MMP-9	is	the	most	accurate	subset	of	biomarkers	for	the	
diagnosis	of	BCa.	By	comparison,	the	sensitivity	of	voided	urinary	cytology	in	this	cohort	
was	39%	and	the	sensitivity	of	Urovysion	was	54%.	The	diagnostic	signature	was	further	
validated	from	previous	gene	expression	array	and	proteomics	analyses	that	possess	a	high	
sensitivity	in	detecting	BCa	in	voided	urine.	The	result	of	this	study	is	a	validated	panel	of	
biomarkers	that	can	detect	BCa	with	very	high	accuracy	in	voided	urine	samples.		
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Biomark	Med.	2010;4(4):496-497.	
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exfoliated	urothelia.	Cancer	Epidemiol	Biomarkers	Prev.	2009;18(2):444-453.	

Urquidi	V,	Chang	M,	Dai	Y,	Kim	J,	Wolfson	ED,	Goodison	S,	Rosser	CJ.	IL-8	as	a	urinary	
biomarker	for	the	detection	of	bladder	cancer.	BMC	Urol.	2012;12:12.	
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2158.	
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Yang	N,	Feng	S,	Shedden	K,	Xie	X,	Liu	Y,	Rosser	CJ,	Lubman	DM,	Goodison	S.	Urinary	
glycoprotein	biomarker	discovery	for	bladder	cancer	detection	using	LC/MS-MS	and	label-
free	quantification.	Clin	Cancer	Res.	2011;17(10):3349-3359.	
THE	GPI	TRANSAMIDASE	COMPLEX	SUBUNITS	AS	ONCOGENES	IN	BLADDER	CANCER		

Barry	Trink,	PhD	(1950-2019);	Johns	Hopkins	Medical	Institutions;	CIA	2007		
Building	on	a	previous	FAMRI	funded	study,	Dr.	Trink	and	colleagues	examined	in	depth	
the	role	of	the	subunits	PIG-U,	PIG-T,	and	GPAA1	in	human	cancer.	They	studied	their	
activation	in	the	progression	of	transitional	cell	carcinoma	in	bladder	cancer	and	
elucidated	the	role	of	the	complex	of	GPI	anchoring	subunits	in	bladder	cancer.	Using	a	
translational	approach,	they	evaluated	toxicity	of	proaerolysin	in	non-tumor	and	
orthotopic	bladder	tumor-bearing	mice	to	establish	whether	a	therapeutic	index	can	be	
achieved.	Cigarette	smoke	exposure	is	a	major	cause	of	bladder	cancer;	thus,	the	team	
investigated	the	relationship	between	tobacco	exposure	and	expression	of	these	specific	
subunits.		
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Nissan	A,	Sidransky	D,	Trink	B.	Profiling	the	expression	pattern	of	GPI	transamidase	
complex	subunits	in	human	cancer.	Mod	Pathol.	2008;21(8):979-991.	
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Xing	J,	Liu	R,	Xing	M,	Trink	B.	The	BRAFT1799A	mutation	confers	sensitivity	of	thyroid	
cancer	cells	to	the	BRAFV600E	inhibitor	PLX4032	(RG7204).	Biochem	Biophys	Res	Commun.	
2011;404(4):958-962.	
THE	EFFECT	OF	ADENYLATE	KINASE	3	ON	TOBACCO	SMOKE-INDUCED	CISPLATIN	
SPECTRAL	AND	SPATIAL	ANALYSIS	OF	URINE	CYTOLOGY		

Edward	Uchio,	MD;	Yale	University;	YCSA	2007		
Dr.	Uchio	and	colleagues	used	spectral	information	from	the	entire	color	spectrum	as	well	
as	conventional	spatial	relationships,	by	incorporating	the	complex	computer	modeling	
GENetic	Imagery	Exploitation	(PATHOGENIE)	developed	at	Los	Alamos,	to	improve	the	
diagnosis	of	transitional	cell	carcinoma	(TCC)	of	the	bladder	in	voided	urine	samples.	The	
standard	for	diagnosing	TCC	of	the	bladder	at	the	time	of	this	study	involved	visualization	
by	cystoscopy	and	surgical	removal	by	transurethral	resection	of	the	bladder	tumor.	
Voided	urine	cytology	obtained	during	this	evaluation	was	used	in	monitoring	for	TCC	
recurrences	due	to	its	simplicity.	However,	a	negative	result	did	not	obviate	visualization	
by	cystoscopy.	To	test	the	GENIE	algorithm,	voided	urine	cytology	specimens	from	two	
different	institutions	were	analyzed	with	it	to	provide	spectral	and	spatial	information.	
This	algorithm	was	found	to	be	more	efficacious	than	a	cytopathologist	on	specimens	that	
were	first	categorized	as	atypical	and	subsequently	found	to	be	unequivocal	by	biopsy.		
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analysis	of	560	patients	with	colorectal	adenocarcinoma:	high	expression	of	HuR	predicts	
poor	survival.	Ann	Surg	Oncol.	2009;16(1):200-207.	
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GENETIC	AND	EPIGENETIC	ALTERATIONS	IN	BLADDER	CANCER	BY	TOBACCO	SMOKE		
Mohammad	O.	Hoque,	DDS,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2006		

Dr.	Hoque	and	colleagues	determined	whether	there	are	distinct	patterns	of	chromosomal	
loss	and	methylation	in	smokers	and	non-smokers.	The	team	demonstrated	that	bladder	
cancer	can	be	detected	by	observing	the	methylation	of	a	panel	of	genes	isolated	from	urine	
sediment.	Stratification	of	tumor	stage	was	shown	to	be	possible	by	profiling	methylation	
markers,	and	tissue	inhibitor	of	metalloproteinases-3	methylation	was	shown	to	be	an	
independent	prognostic	factor	for	bladder	cancer	survival,	stage,	and	metastasis.		
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Karagas	MR,	Kelsey	KT,	Marsit	CJ.	DNA	methylation	profiles	delineate	etiologic	
heterogeneity	and	clinically	important	subgroups	of	bladder	cancer.	Carcinogenesis.	
2010;31(11):1972-1976.	

PRESENTATIONS	AND	ABSTRACTS		
Marsit	CJ,	Christensen	BC,	Houseman	EA,	Karagas	MR,	Wrensch	MR,	Yeh	RF,	Nelson	HH,	
Wiemels	JL,	Zheng	S,	Posner	MR,	McClean	MD,	Wiencke	JK,	and	Kelsey	KT.	Profiles	of	DNA	
methylation	in	head	and	neck	squamous	cell	carcinoma:	etiology	and	clinical	significance.	
Presented	at	the	Annual	Meeting	of	the	American	Association	for	Cancer	Research.	San	
Diego,	CA,	Apr	12-16,	2008.		

Marsit	CJ,	Christensen	BC,	Houseman	EA,	Nelson	HH,	Wrensch	MR,	Wiemels	JL,	Zheng	S,	
Wiencke	JK,	Schned	AR,	Karagas	MR,	Kelsey	KT.	CpG	methylation	arrays	define	novel	genes	
associated	with	invasive	bladder	cancer.	Presented	at	the	Annual	Meeting	of	the	American	
Association	for	Cancer	Research.	Denver,	CO,	Apr	18-22,	2009.		

Marsit	CJ,	Houseman	EA,	Christensen	BC,	Gagne	L,	Wrensch	MR,	Nelson	HH,	Wiemels	J,	
Zheng	S,	Wiencke	JK,	Andrew	AS,	Schned	AR,	Karagas	MR,	Kelsey	KT.	DNA	methylation	
arrays	identify	HOXB2	and	KRT13	methylation	as	markers	of	invasive	bladder	cancer	and	
poor	patient	survival.	Presented	at	the	American	Association	for	Cancer	Research	Special	
Meeting	on	Cancer	Epigenetics.	San	Juan,	Puerto	Rico,	Jan	20-23,	2010.		

Marsit	CJ,	Houseman	EA,	Kraunz	KS,	McClean	MD,	Kelsey	KT.	DNA	hypermethylation	and	
homozygous	deletion	are	distinct	molecular	phenotypes	in	head	and	neck	squamous	cell	
carcinoma	[abstract].	Proc	Am	Assoc	Cancer	Res	48,	2007.		

Marsit	CJ,	Houseman	EA,	Kraunz	KS,	McClean	MD,	Kelsey	KT.	Does	DNA	hyper-methylation	
and	genetic	deletion	occur	as	distinct	pathways	in	aerodigestive	malignancy?	Presented	at	
the	AACR	Special	Conference	Advances	and	Challenges	in	Aerodigestive	Epithelial	Cancer:	
Genetics,	Diagnosis	and	Therapy.	Charleston,	SC,	Feb	6-9,	2007.		
Marsit	CJ.	Clinical	and	etiological	significance	of	epigenetic	profiles	in	bladder	cancer.	
Presented	at	the	Cancer	Center	Seminar	Series	at	the	Masonic	Cancer	Center,	University	of	
Minnesota.	Minneapolis,	MN,	May	5,	2009.		
Marsit	CJ.	Clinical	and	etiological	significance	of	epigenetic	profiles	in	bladder	cancer.	
Presented	at	the	Clinical	Epidemiology	Seminar	at	Dartmouth	Medical	School.	Lebanon,	NH,	
Jun	2009.		

Marsit	CJ.	Clinical	significance	of	epigenetic	profiles	in	bladder	cancer.	Presented	at	
Oncology	Grand	Rounds	at	Rhode	Island	Hospital.	Providence,	RI,	Nov	2009.		
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Marsit	CJ.	Clinical	Significance	of	epigenetic	profiles	in	bladder	cancer.	Presented	at	the	
Program	in	Epidemiology	Seminar	Series	in	the	Department	of	Community	Health,	Brown	
University.	Providence,	RI,	Nov	2009.		
DEVELOPING	DMAPT,	A	NF-KAPPA	B	INHIBITOR	FOR	BLADDER	CANCER		

Harikrishna	Nakshatri,	PhD;	Indiana	University;	CIA	2006		

Dr.	Nakshatri	and	colleagues	developed	a	compound	called	LC-1,	which	inhibits	bladder	
cancer	cell	growth	both	in	vivo	and	in	vitro.	This	drug	was	originally	developed	as	an	
inhibitor	of	NF-kappa	B,	but	these	investigators	observed	that	key	proteins	involved	in	
epigenetic	gene	silencing	are	also	LC-1	targets.	LC-1	reduced	the	levels	of	epigenetic	
regulators	such	as	polycomb	protein	EZH2,	histone	deacetylase	HDAC1,	and	CtBP-1.	It	also	
increased	histone	H4lys20	trimethylation.	Loss	of	histone	H4lys20	trimethylation	is	a	
hallmark	of	a	variety	of	cancers;	LC-1	reverses	this	loss.	LC-1	reduced	the	levels	of	
SUV39h1	and	histone	H3K9	trimethylase,	which	correlates	with	reduced	levels	of	histone	
H3K9	methylation.	Histone	H3K9	trimethylation	is	associated	with	repressive	chromatin,	a	
modification	often	observed	in	cancers.	LC-1-treated	cells	displayed	elevated	levels	of	the	
tumor	suppressor	p21	and	the	proapoptotic	protein	Bim.	The	team	investigated	which	of	
the	above	effects	of	LC-1	is	independent	of	NF-kappa	B	inhibition.	LC-1	effectively	reduces	
CXCL-1	expression;	overexpression	of	CXCL-1	is	linked	to	metastatic	progression	of	bladder	
cancer.	Its	expression	is	dependent	on	NF-kappa	B.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Shanmugam	R,	Kusumanchi	P,	Appaiah	H,	Cheng	L,	Crooks	P,	Neelakantan	S,	Peat	T,	Klaunig	
J,	Mathews	W,	Nakshatri	H,	Sweeney	CJ.	A	Water	Soluble	parthenolide	analogue	suppresses	
in	vivo	tumor	growth	of	two	tobacco	carcinogen	associated	cancers,	lung	and	bladder	
cancer,	by	targeting	NF-kappa	B	and	generating	reactive	oxygen	species.	Int	J	Cancer.	
2011;128(10):2481-2494.		

PRESENTATIONS	AND	ABSTRACTS		
Shanmugam	R,	Kusumanchi	P,	Crooks	P,	Klaunig	J,	Jordan	C,	Nakshatri	H,	Sweeney	CJ.	An	
orally	bioavailable	parthenolide	analogue	inhibits	both	subcutaneous	and	metastatic	
xenograft	growth	in	lung	and	bladder	cancer	cell	lines	and	is	independent	of	p53	status	
[abstract].	AACR	2008;2008:2315.		

A	MARKER	FOR	BLADDER	CANCER	IN	INVOLUNTARY	SMOKERS		
Robert	H.	Getzenberg,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2005		

Dr.	Getzenberg	hypothesized	that	the	presence	of	a	bladder	cancer-specific	nuclear	matrix	
protein,	BLCA-4,	is	sensitive	and	specific	for	the	diagnosis	of	early	bladder	cancer	and	has	
potential	as	a	screening	tool	in	high-risk	populations	such	as	SHS-exposed	individuals	and	
smokers.	He	determined	if	urine	BLCA-4	correlates	with	the	presence	of	bladder	cancer	in	
SHS-exposed	individuals	in	a	sensitive	and	specific	fashion,	and	whether	smoking	
confounds	the	measurement	of	BLCA-4	in	urine.	Exposure	to	cigarette	smoke	increases	the	
risk	for	developing	bladder	cancer	but	the	survival	rate	is	high	if	the	tumors	are	detected	
early.	Consequently,	the	ability	to	screen	high-risk	populations	for	the	presence	of	low-
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grade	bladder	tumors	has	potential	to	improve	the	health	management	of	this	population	
group.		

MARKERS	OF	RESPONSE	TO	INTRAVESICAL	THERAPY	TO	BLADDER	CANCER	
THERAPY		

Ashish	Kamat,	MD;	University	of	Texas	M.	D.	Anderson	Cancer	Center;	YCSA	2005		

Dr.	Kamat	and	colleagues	evaluated	the	hypothesis	that	the	presence	of	cytogenetically	
abnormal	cells	at	defined	time	points	during	intravesical	immunotherapy	with	bacillus	
Calmette-Guérin	(BCG)	is	predictive	of	clinical	tumor	recurrence.	A	prospective	clinical	trial	
was	conducted	on	patients	undergoing	BCG	therapy.	The	patients	had	urine	samples	
collected	and	assayed	by	a	fluorescence	in	situ	hybridization	(FISH)	assay	and	correlated	to	
clinical	outcomes.	The	findings	suggested	that	patterns	of	the	FISH	assay	at	early	time	
points	during	intravesical	immunotherapy	can	help	identify	patients	at	risk	for	tumor	
recurrence.	These	data	can	be	used	to	counsel	patients	regarding	alternative	strategies	or	
they	can	be	incorporated	into	prospective	trial	designs	that	evaluate	novel	therapies.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Kamat	AM,	Dickstein	RJ,	Messetti	F,	Anderson	R,	Pretzsch	SM,	Gonzalez	GN,	Katz	RL,	
Khanna	A,	Zaidi	T,	Wu	X,	Grossman	HB,	Dinney	CP.	Use	of	fluorescence	in	situ	hybridization	
to	predict	response	to	Bacillus	Calmette-Guérin	therapy	for	bladder	cancer:	results	of	a	
prospective	trial.	J	Urol.	2012;187(3):862-867.		

PRESENTATIONS	AND	ABSTRACTS		

Kamat	A.	Optimizing	responses	to	Bacillus	Calmette	Guérin	for	non-muscle	invasive	
bladder	cancer:	role	of	inflammation	and	cytokine	biomarkers.	Presented	at	the	America	
Society	of	Clinical	Oncology	Genitourinary	Cancers	Symposium.	San	Francisco,	CA,	Mar	5-7,	
2010.		

Kamat	A.	Prospective	clinical	trial	to	evaluate	markers	of	response	to	intravesical	therapy	
for	bladder	cancer:	preliminary	results	of	FISH	data.	Presented	at	the	American	Urological	
Association	National	Annual	Meeting.	San	Francisco,	CA,	May	29-Jun	3,	2010.		

FUNCTIONAL	ROLE	OF	CDC91L1-CONTAINING	COMPLEX	IN	HUMAN	BLADDER	
CANCERS		
Edward	Ratovitski,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2005		

Dr.	Ratovitski	and	his	collaborators	discovered	that	the	expression	of	the	gene	for	CDC91L1	
is	affected	by	a	common	genomic	amplification	in	bladder	cancer	at	chromosomal	location	
20q11-13.	This	gene	codes	for	phosphatidylinositol	glycan	anchor	biosynthesis,	class	U	
(PIG-U),	which	is	a	part	of	a	glycosylphosphatidylinositol	(GPI)-anchoring	complex	of	
several	proteins	that	modify	other	membranal	proteins.	The	team	evaluated	the	protein-
protein	interactions	caused	by	overexpression	of	a	number	of	GPI	proteins	to	determine	
their	roles	in	tumor	formation,	apoptosis,	and	cell	proliferation	of	human	cancer	cells	(e.g.,	
bladder	and	breast).	PIG-U	was	found	to	form	several	different	protein-protein	complexes	
with	paxillin,	mitogen-activated	protein	kinase	6	(MEK6),	or	human	leukocyte	antigen	B-



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

536	

associated	transcript	3	(BAT-3)	in	bladder	and	breast	cancer	cells.	It	also	plays	an	
important	role	in	tumorigenesis,	cell	adhesion,	and	apoptosis.	Dr.	Ratovitski	examined	
PIGU	modifications	mediated	by	association	of	PIG-U	with	MEK6	as	well	as	interactions	
between	PIG-U	and	paxillin	and	their	effects	on	cell	migration.	In	addition,	he	examined	the	
association	of	PIG-U	with	BAT-3	and	its	effect	on	BAT-3-mediated	apoptosis.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Carvalho	AL,	Chuang	A,	Jiang	WW,	Lee	J,	Begum	S,	Poeta	L,	Zhao	M,	Jeronimo	C,	Henrique	R,	
Nayak	CS,	Park	HL,	Brait	MR,	Liu	C,	Zhou	S,	Koch	W,	Fazio	VM,	Ratovitski	E,	Trink	B,	Westra	
W,	Sidransky	D,	Moon	CS,	Califano	JA.	Deleted	in	colorectal	cancer	is	a	putative	conditional	
tumor-suppressor	gene	inactivated	by	promoter	hypermethylation	in	head	and	neck	
squamous	cell	carcinoma.	Cancer	Res.	2006;66(19):9401-9407.	

Jiang	WW,	Zahurak	M,	Zhou	ZT,	Park	HL,	Guo	ZM,	Wu	GJ,	Sidransky	D,	Trink	B,	Califano	JA.	
Alterations	of	GPI	transamidase	subunits	in	head	and	neck	squamous	carcinoma.	Mol	
Cancer.	2007;6:74.	

Shen	YJ,	Ye	DW,	Yao	XD,	Trink	B,	Zhou	XY,	Zhang	SL,	Dai	B,	Zhang	HL,	Zhu	Y,	Guo	Z,	Wu	G,	
Nagpal	J.	Overexpression	of	CDC91L1	(PIG-U)	in	bladder	urothelial	cell	carcinoma:	
correlation	with	clinical	variables	and	prognostic	significance.	BJU	Int.	2008;101(1):113-
119.	
Sommer	M,	Poliak	N,	Upadhyay	S,	Ratovitski	E,	Nelkin	BD,	Donehower	LA,	Sidransky	D.	
DeltaNp63alpha	overexpression	induces	downregulation	of	Sirt1	and	an	accelerated	aging	
phenotype	in	the	mouse.	Cell	Cycle.	2006;5(17):2005-2011.	
Trink	B,	Osada	M,	Ratovitski	E,	Sidransky	D.	p63	transcriptional	regulation	of	epithelial	
integrity	and	cancer.	Cell	Cycle.	2007;6(3):240-245.	
Upadhyay	S,	Chatterjee	A,	Trink	B,	Sommer	M,	Ratovitski	E,	Sidransky	D.	TAp63gamma	
regulates	hOGG1	and	repair	of	oxidative	damage	in	cancer	cell	lines.	Biochem	Biophys	Res	
Commun.	2007;356(4):823-828.	
Upadhyay	S,	Liu	C,	Chatterjee	A,	Hoque	MO,	Kim	MS,	Engles	J,	Westra	W,	Trink	B,	Ratovitski	
E,	Sidransky	D.	LKB1/STK11	suppresses	cyclooxygenase-2	induction	and	cellular	invasion	
through	PEA3	in	lung	cancer.	Cancer	Res.	2006;66(16):7870-7879.	
Wu	G,	Guo	Z,	Chatterjee	A,	Huang	X,	Rubin	E,	Wu	F,	Mambo	E,	Chang	X,	Osada	M,	Sook	Kim	
M,	Moon	C,	Califano	JA,	Ratovitski	EA,	Gollin	SM,	Sukumar	S,	Sidransky	D,	Trink	B.	
Overexpression	of	glycosylphosphatidylinositol	(GPI)	transamidase	subunits	
phosphatidylinositol	glycan	class	T	and/or	GPI	anchor	attachment	1	induces	tumorigenesis	
and	contributes	to	invasion	in	human	breast	cancer.	Cancer	Res.	2006;66(20):9829-9836.	
HEDGEHOG	SIGNALING	LINKS	CANCER	AND	INJURY	REPAIR	IN	BLADDER	
EPITHELIUM		
Sunil	S.	Karhadkar,	MBBS;	Johns	Hopkins	Medical	Institutions;	YCSA	2004		

Dr.	Karhadkar	investigated	the	role	of	sonic	hedgehog	(Hh)	signaling	in	repairing	bladder	
injury	and	estimated	the	number	of	bladder	cancer	patients	that	might	benefit	from	
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therapy	with	drugs	that	block	it.	He	tested	the	ability	of	such	therapy	to	treat	bladder	
cancer,	and	established	a	working	model	to	study	the	return	of	urothelial	barrier	function,	
which	is	an	important	measure	of	the	efficacy	of	repair.	The	data	show	localization	of	
induction	of	Hh	signaling	in	response	to	bladder	injury.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Beachy	PA,	Karhadkar	SS,	Berman	DM.	Mending	and	malignancy.	Nature.	
2004;431(7007):402.	

Beachy	PA,	Karhadkar	SS,	Berman	DM.	Tissue	repair	and	stem	cell	renewal	in	
carcinogenesis.	Nature.	2004;432(7015):324-331.	

CLONING	OF	A	PUTATIVE	ONCOGENE	ON	20q11	
Barry	Trink,	PhD	(1950-2019);	Johns	Hopkins	Medical	Institutions;	CIA	2003		

Dr.	Trink	and	colleagues	cloned	and	characterized	PIG-U,	a	human	oncogene	for	human	
bladder	cancer,	which	is	implicated	the	glycosylphosphatidylinositol	(GPI)	anchoring	
pathway	in	the	development	of	human	cancers.	PIG-U	is	one	of	five	subunits	making	up	the	
transamidase	complex	involved	in	the	GPI	anchoring	pathway.	The	team	showed	that	
activation	of	at	least	three	of	these	subunits	can	be	oncogenic.	The	investigators	studied	
activation	of	the	subunits	in	the	progression	of	transitional	cell	carcinoma	(TCC)	in	bladder	
cancer.	Aerolysin,	a	cytolytic	toxin,	binds	to	GPI-anchored	proteins	on	the	target	cells	and	
becomes	active	upon	proteolysis	and	causes	cell	lysis.	The	investigators	have	shown	that	
cells	overexpressing	the	subunits	have	increased	sensitivity	to	proaerolysin.	Human	
bladder	cells	were	subjected	to	tobacco	smoke	and	the	expression	of	these	subunits	was	
measured	in	order	to	determine	the	relationship	between	tobacco	smoke	exposure	and	
oncogenic	potential.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Guo	Z,	Linn	JF,	Wu	G,	Anzick	SL,	Eisenberger	CF,	Halachmi	S,	Cohen	Y,	Fomenkov	A,	Hoque	
MO,	Okami	K,	Steiner	G,	Engles	JM,	Osada	M,	Moon	C,	Ratovitski	E,	Trent	JM,	Meltzer	PS,	
Westra	WH,	Kiemeney	LA,	Schoenberg	MP,	Sidransky	D,	Trink	B.	CDC91L1	(PIG-U)	is	a	
newly	discovered	oncogene	in	human	bladder	cancer.	Nat	Med.	2004;10(4):374-381.	
Wu	G,	Guo	Z,	Chatterjee	A,	Huang	X,	Rubin	E,	Wu	F,	Mambo	E,	Chang	X,	Osada	M,	Sook	Kim	
M,	Moon	C,	Califano	JA,	Ratovitski	EA,	Gollin	SM,	Sukumar	S,	Sidransky	D,	Trink	B.	
Overexpression	of	glycosylphosphatidylinositol	(GPI)	transamidase	subunits	
phosphatidylinositol	glycan	class	T	and/or	GPI	anchor	attachment	1	induces	tumorigenesis	
and	contributes	to	invasion	in	human	breast	cancer.	Cancer	Res.	2006;66(20):9829-9836.	
Wu	G,	Osada	M,	Guo	Z,	Fomenkov	A,	Begum	S,	Zhao	M,	Upadhyay	S,	Xing	M,	Wu	F,	Moon	C,	
Westra	WH,	Koch	WM,	Mantovani	R,	Califano	JA,	Ratovitski	E,	Sidransky	D,	Trink	B.	
DeltaNp63alpha	up-regulates	the	Hsp70	gene	in	human	cancer.	Cancer	Res.	
2005;65(3):758-766.	
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ADENOVIRAL	BLADDER	CANCER	GENE	THERAPY		
Ronald	Rodriguez,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2002		

Dr.	Rodriguez	discovered	that	bladder	cancer	cells	downregulate	the	expression	of	the	
adenoviral	receptor.	This	downregulation	was	reversed	by	histone	deacetylase	inhibitor	1	
(HDACI).		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Sachs	MD,	Ramamurthy	M,	Poel	H,	Wickham	TJ,	Lamfers	M,	Gerritsen	W,	Chowdhury	W,	Li	
Y,	Schoenberg	MP,	Rodriguez	R.	Histone	deacetylase	inhibitors	upregulate	expression	of	
the	coxsackie	adenovirus	receptor	(CAR)	preferentially	in	bladder	cancer	cells.	Cancer	Gene	
Ther.	2004;11(7):477-486.	
Sachs	MD,	Rauen	KA,	Ramamurthy	M,	Dodson	JL,	De	Marzo	AM,	Putzi	MJ,	Schoenberg	MP,	
Rodriguez	R.	Integrin	alpha(v)	and	coxsackie	adenovirus	receptor	expression	in	clinical	
bladder	cancer.	Urology.	2002;60(3):531-536.	
BOOK	CHAPTERS,	ETC.	

Rodriguez	R,	Hoti	N.	Invention	disclosure:	Host	defense	turned	viral	offense;	engineering	
the	next	generation	of	oncolytic	viruses.	2009.	

CANCER:	GASTRIC		

Completed	Research		
GASTRIC	CANCER:	MOLECULAR	PATHOGENESIS	AND	BIOMARKER	DISCOVERY		

Florin	M.	Selaru,	MD;	Johns	Hopkins	Medical	Institutions;	YCSA	2008		
Dr.	Selaru	and	colleagues	performed	microRNA	(miR)	arrays	on	gastric	tissues	from	
smokers	with	gastric	cancer	(GC),	non-smokers	with	gastric	cancer,	smokers	with	normal	
stomach,	and	nonsmokers	with	normal	stomach.	The	team	identified	miR	species	
differentially	expressed	in	GC	vs.	normal	gastric	cells	and	showed	that	miR-21	is	generally	
overexpressed	in	GC.	Moreover,	they	showed	that	the	levels	of	miR-21	are	higher	in	
smokers	than	in	non-smokers.	Tissue	inhibitor	of	metalloproteinases	3	(TIMP3)	was	found	
to	be	upregulated	in	miR-21	inhibitor-treated	cells.	These	findings	suggest	that	miR-21	
may	exert	its	oncogenic	properties	in	gastric	cancer	cells	in	part	through	TIMP3	inhibition.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Agarwal	R,	Mori	Y,	Cheng	Y,	Jin	Z,	Olaru	AV,	Hamilton	JP,	David	S,	Selaru	FM,	Yang	J,	
Abraham	JM,	Montgomery	E,	Morin	PJ,	Meltzer	SJ.	Silencing	of	claudin-11	is	associated	with	
increased	invasiveness	of	gastric	cancer	cells.	PLoS	One.	2009;4(11):e8002.	
An	F,	Yamanaka	S,	Allen	S,	Roberts	LR,	Gores	GJ,	Pawlik	TM,	Xie	Q,	Ishida	M,	Mezey	E,	
Ferguson-Smith	AC,	Mori	Y,	Selaru	FM.	Silencing	of	miR-370	in	human	cholangiocarcinoma	
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by	allelic	loss	and	interleukin-6	induced	maternal	to	paternal	epigenotype	switch.	PLoS	
One.	2012;7(10):e45606.	

Bassik	N,	Brafman	A,	Zarafshar	AM,	Jamal	M,	Luvsanjav	D,	Selaru	FM,	Gracias	DH.	
Enzymatically	triggered	actuation	of	miniaturized	tools.	J	Am	Chem	Soc.	
2010;132(46):16314-16317.	

Gultepe	E,	Randhawa	JS,	Kadam	S,	Yamanaka	S,	Selaru	FM,	Shin	EJ,	Kalloo	AN,	Gracias	DH.	
Biopsy	with	thermally-responsive	untethered	microtools.	Adv	Mater.	2013;25(4):514-519.	

Ito	T,	Sato	F,	Kan	T,	Cheng	Y,	David	S,	Agarwal	R,	Paun	BC,	Jin	Z,	Olaru	AV,	Hamilton	JP,	
Selaru	FM,	Yang	J,	Matsumura	N,	Shimizu	K,	Abraham	JM,	Shimada	Y,	Mori	Y,	Meltzer	SJ.	
Polo-like	kinase	1	regulates	cell	proliferation	and	is	targeted	by	miR-593*	in	esophageal	
cancer.	Int	J	Cancer.	2011;129(9):2134-2146.	
Jin	Z,	Selaru	FM,	Cheng	Y,	Kan	T,	Agarwal	R,	Mori	Y,	Olaru	AV,	Yang	J,	David	S,	Hamilton	JP,	
Abraham	JM,	Harmon	J,	Duncan	M,	Montgomery	EA,	Meltzer	SJ.	MicroRNA-192	and	-215	
are	upregulated	in	human	gastric	cancer	in	vivo	and	suppress	ALCAM	expression	in	vitro.	
Oncogene.	2011;30(13):1577-1585.	

Kan	T,	Sato	F,	Ito	T,	Matsumura	N,	David	S,	Cheng	Y,	Agarwal	R,	Paun	BC,	Jin	Z,	Olaru	AV,	
Selaru	FM,	Hamilton	JP,	Yang	J,	Abraham	JM,	Mori	Y,	Meltzer	SJ.	The	miR-106b-25	
polycistron,	activated	by	genomic	amplification,	functions	as	an	oncogene	by	suppressing	
p21	and	Bim.	Gastroenterology.	2009;136(5):1689-1700.	
Olaru	AV,	Ghiaur	G,	Yamanaka	S,	Luvsanjav	D,	An	F,	Popescu	I,	Alexandrescu	S,	Allen	S,	
Pawlik	TM,	Torbenson	M,	Georgiades	C,	Roberts	LR,	Gores	GJ,	Ferguson-Smith	A,	Almeida	
MI,	Calin	GA,	Mezey	E,	Selaru	FM.	MicroRNA	down-regulated	in	human	cholangiocarcinoma	
control	cell	cycle	through	multiple	targets	involved	in	the	G1/S	checkpoint.	Hepatology.	
2011;54(6):2089-2098.	
Olaru	AV,	Selaru	FM,	Mori	Y,	Vazquez	C,	David	S,	Paun	B,	Cheng	Y,	Jin	Z,	Yang	J,	Agarwal	R,	
Abraham	JM,	Dassopoulos	T,	Harris	M,	Bayless	TM,	Kwon	J,	Harpaz	N,	Livak	F,	Meltzer	SJ.	
Dynamic	changes	in	the	expression	of	MicroRNA-31	during	inflammatory	bowel	disease-
associated	neoplastic	transformation.	Inflamm	Bowel	Dis.	2011;17(1):221-231.	

Olaru	AV,	Yamanaka	S,	Vazquez	C,	Mori	Y,	Cheng	Y,	Abraham	JM,	Bayless	TM,	Harpaz	N,	
Selaru	FM,	Meltzer	SJ.	MicroRNA-224	negatively	regulates	p21	expression	during	late	
neoplastic	progression	in	inflammatory	bowel	disease.	Inflamm	Bowel	Dis.	2013;19(3):471-
480.	
Selaru	FM,	Anania	FA.	Connecting	the	dots	from	fatty	acids	to	nonalcoholic	steatohepatitis:	
epigenetics	in	the	spotlight.	Hepatology.	2013;58(2):486-487.		

Selaru	FM,	David	S,	Meltzer	SJ,	Hamilton	JP.	Epigenetic	events	in	gastrointestinal	cancer.	Am	
J	Gastroenterol.	2009;104(8):1910-1912.	

Selaru	FM,	Olaru	AV,	Kan	T,	David	S,	Cheng	Y,	Mori	Y,	Yang	J,	Paun	B,	Jin	Z,	Agarwal	R,	
Hamilton	JP,	Abraham	J,	Georgiades	C,	Alvarez	H,	Vivekanandan	P,	Yu	W,	Maitra	A,	
Torbenson	M,	Thuluvath	PJ,	Gores	GJ,	LaRusso	NF,	Hruban	R,	Meltzer	SJ.	MicroRNA-21	is	
overexpressed	in	human	cholangiocarcinoma	and	regulates	programmed	cell	death	4	and	
tissue	inhibitor	of	metalloproteinase	3.	Hepatology.	2009;49(5):1595-1601.	
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Yamanaka	S,	Campbell	NR,	An	F,	Kuo	SC,	Potter	JJ,	Mezey	E,	Maitra	A,	Selaru	FM.	
Coordinated	effects	of	microRNA-494	induce	G(2)/M	arrest	in	human	cholangiocarcinoma.	
Cell	Cycle.	2012;11(14):2729-2738.	
Yamanaka	S,	Olaru	AV,	An	F,	Luvsanjav	D,	Jin	Z,	Agarwal	R,	Tomuleasa	C,	Popescu	I,	
Alexandrescu	S,	Dima	S,	Chivu-Economescu	M,	Montgomery	EA,	Torbenson	M,	Meltzer	SJ,	
Selaru	FM.	MicroRNA-21	inhibits	Serpini1,	a	gene	with	novel	tumour	suppressive	effects	in	
gastric	cancer.	Dig	Liver	Dis.	2012;44(7):589-596.	

PRESENTATIONS	AND	ABSTRACTS		

Olaru	A,	Luvsanjav	D,	Jin	Z,	Agarwal	R,	Cheng	Y,	David	S,	Montgomery	EA,	Meltzer	SJ,	Selaru	
FM.	M1911	Endothelinreceptor	B	(EDNRB)	and	microRNA-21	expression	in	gastric	cancer	
[abstract].	Gastroenterology	2010;138(5):s437-S438.		
BOOK	CHAPTERS,	ETC.	

Selaru	F.	Invention	disclosure	form:	Early	and	precise	diagnosis	of	liver,	bilary	tree	and	
pancreatic	cancers	by	analyzing	microRNA	and	noncoding	RNA	species in bile and pancreatic 
juice. 2009.	

CANCER:	OVARIAN		

Completed	Research		
ANTIBODIES	FOR	SMOKING-RELATED	MUCINOUS	OVARIAN	CANCER		

Shu-Wing	Ng,	PhD;	Brigham	and	Women’s	Hospital;	CIA	2006		

Dr.	Ng	and	colleagues	identified	35	auto-antibodies	that	are	significantly	elevated	in	cancer	
plasma	samples	compared	with	healthy	controls,	as	well	as	six	auto-antibodies	that	
segregated	smoking	from	non-smoking	patients.	Functional	annotation	of	the	antibody	
targets	identified	nine	target	antigens	involved	in	the	integrin	and	Wnt	signaling	pathways.	
Immunohistochemistry	of	archived	ovarian	specimens	showed	significant	overexpression	
of	eight	of	the	nine	target	antigens	in	mucinous	ovarian	tumor	tissues.	Dr.	Ng	and	
colleagues	devised	methods	to	validate	the	auto-antibody	data	and	to	understand	the	
mechanisms	by	which	the	immune	system	reacts	to	tobacco	exposure.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS	

Tang	L,	Yang	J,	Ng	SK,	Rodriguez	N,	Choi	PW,	Vitonis	A,	Wang	K,	McLachlan	GJ,	Caiazzo	RJ,	
Jr.,	Liu	BC,	Welch	WR,	Cramer	DW,	Berkowitz	RS,	Ng	SW.	Autoantibody	profiling	to	identify	
biomarkers	of	key	pathogenic	pathways	in	mucinous	ovarian	cancer.	Eur	J	Cancer.	
2010;46(1):170-179.	
BOOK	CHAPTERS,	ETC.		

Ehrlich	JR,	Tang	L,	Caiazzo	RJ,	Cramer	DW,	Ng	SK,	Ng	SW,	Liu	BCS.	The	reverse	capture	
autoantibody	microarray:	an	innovative	approach	to	profiling	the	autoantibody	response	to	
tissue-derived	native	antigens.	In:	Liu	BCS,	Ehrlich	JR,	ed.	Tissue	Proteomics	-	Pathways,	
Biomarkers,	and	Drug	Discovery.	Totowa,	NJ:	Humana	Press,	2008.		
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CANCER:	CERVICAL		

Completed	Research		
SYNERGY	OF	HPVs	AND	TOBACCO	SMOKE	IN	CERVICAL	CANCER		

Hans-Ulrich	Bernard,	PhD;	University	of	California,	Irvine;	CIA	2007		

Dr.	Bernard	and	colleagues	investigated	the	impact	of	nicotinic	acetylcholine	signaling	on	
the	biology	of	cervical	cells,	and	the	consequences	of	recombination	of	papilloma	virus	and	
cellular	DNA,	presumably	stimulated	by	nitrosamines.	They	showed	that	cervical	epithelia	
express	a	subset	of	the	16	potential	subunits	of	nicotinic	acetylcholine	signaling	and	that	
the	proliferation	of	cervical	cells	accelerates	under	the	influence	of	nicotine.	Similarly,	the	
motility	of	cervical	epithelial	cells	increases	by	the	same	pathway.	The	investigators	also	
investigated	details	of	this	molecular	mechanism,	including	calcium	transport	and	kinase	
cascades.	They	showed	that	as	cervical	neoplasia	progresses,	papilloma	viruses	are	
sequentially	and	frequently	chromosomally	recombined	rather	than	remaining	episomal.	
The	team	demonstrated	that	methylation	of	the	papilloma	virus	DNA	can	serve	as	a	
biomarker	to	differentiate	between	patients	whose	infection	progresses	and	those	whose	
infection	does	not.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Calleja-Macias	IE,	Kalantari	M,	Bernard	HU.	Cholinergic	signaling	through	nicotinic	
acetylcholine	receptors	stimulates	the	proliferation	of	cervical	cancer	cells:	an	explanation	
for	the	molecular	role	of	tobacco	smoking	in	cervical	carcinogenesis?	Int	J	Cancer.	
2009;124(5):1090-1096.	

Kalantari	M,	Chase	DM,	Tewari	KS,	Bernard	HU.	Recombination	of	human	papillomavirus-
16	and	host	DNA	in	exfoliated	cervical	cells:	a	pilot	study	of	L1	gene	methylation	and	
chromosomal	integration	as	biomarkers	of	carcinogenic	progression.	J	Med	Virol.	
2010;82(2):311-320.	
Kalantari	M,	Garcia-Carranca	A,	Morales-Vazquez	CD,	Zuna	R,	Montiel	DP,	Calleja-Macias	IE,	
Johansson	B,	Andersson	S,	Bernard	HU.	Laser	capture	microdissection	of	cervical	human	
papillomavirus	infections:	copy	number	of	the	virus	in	cancerous	and	normal	tissue	and	
heterogeneous	DNA	methylation.	Virology.	2009;390(2):261-267.	

Kalantari	M,	Villa	LL,	Calleja-Macias	IE,	Bernard	HU.	Human	papillomavirus-16	and	-18	in	
penile	carcinomas:	DNA	methylation,	chromosomal	recombination	and	genomic	variation.	
Int	J	Cancer.	2008;123(8):1832-1840.	

Parnell	EA,	Calleja-Macias	IE,	Kalantari	M,	Grando	SA,	Bernard	HU.	Muscarinic	cholinergic	
signaling	in	cervical	cancer	cells	affects	cell	motility	via	ERK1/2	signaling.	Life	Sci.	
2012;91(21-22):1093-1098.	
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ENHANCING	CISPLATIN	EFFICIENCY	WITH	A	COPPER	CHELATOR		
Douglas	Hanahan,	PhD;	University	of	California,	San	Francisco;	CIA	2005		

Dr.	Hanahan	determined	whether	cervical	cancer	therapy	with	the	pharmacological	agent	
tetrathiomolybdate	(TM),	which	reduces	systemic	copper	levels,	increases	the	transport	of	
cisplatin	into	tumors,	thereby	improving	antitumor	efficacy	while	reducing	the	dose	and	
attendant	toxicity	required	for	maximal	efficacy.	Modulating	copper	levels	could	improve	
cisplatin	responses	with	less	toxicity	in	cervical	and	other	cancers	where	secondhand	
tobacco	smoke	exposure	is	causally	linked,	and	modulating	copper	levels	with	TM	may	
inhibit	the	tumor-related	angiogenesis	that	sustains	cervical	and	other	forms	of	human	
cancer.	The	data	suggest	that	TM	treatment	reduces	systemic	copper	levels	in	mice	(with	
anti-angiogenic	effects)	and	increases	cisplatin	transport	into	mouse	cervical	cancers,	but	
not	into	normal	tissues.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Ishida	S,	McCormick	F,	Smith-McCune	K,	Hanahan	D.	Enhancing	tumor-specific	uptake	of	
the	anticancer	drug	cisplatin	with	a	copper	chelator.	Cancer	Cell.	2010;17(6):574-583.		

GENETIC	PREDISPOSITION	TO	SECOND	HAND	TOBACCO	SMOKE	IN	CERVICAL	
DISEASES	

Ramin	Mirhashemi,	MD;	Torrance	Memorial	Medical	Center;	CIA	2003		
Dr.	Mirhashemi	identified	specific	genes	that	play	a	role	in	the	pathogenesis	of	invasive	
cervical	cancer.	Cervical	cancer	propensity	is	the	function	of	a	differential	bioactivation	of	
environmental	carcinogens	in	the	population,	and	women	with	invasive	cervical	cancer	
share	certain	xenobiotic	metabolism	gene	polymorphisms	not	present	in	healthy	women.	
Individuals	exposed	to	secondhand	tobacco	smoke	are	at	higher	risk	for	developing	
cervical	cancer	if	they	carry	specific	polymorphisms	in	xenobiotic	genes.		

CANCER:	PROSTATE		

Completed	Research		
GENERATION	OF	OPTIMIZED	PROSTATE	SPECIFIC	CRAD	VIRUS		
Naser	Uddin	Höti,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2009		

Dr.	Höti	and	colleagues	found	that	cellular	p21/Waf-1-a	cyclin-dependent	kinase	inhibitor	
is	a	potent	factor	inhibiting	adenoviral	replication.	Knocking	down	p21/Waf-1	not	only	
helped	in	viral	titers	and	viral	DNA	replication,	but	also	induced	the	androgen-dependent	
promoters	used	to	drive	the	adenoviral	immediate	early	gene	used	for	tumor	specificity.	
The	group	focused	on	the	development	of	more	efficient	prostate	specific	adenovirus	
vectors.	They	compared	the	efficacy	of	an	engineered	prostate-specific	adenovirus	that	
carries	a	p21/Waf-1	small	hairpin	RNA	in	vitro	and	in	vivo	and	found	that	it	is	as	potent	as	
wild	type	adenovirus	and	more	specific	in	tumor	cell	lysis	of	the	prostate	tumor.	The	group	
also	focused	on	improvement	of	the	viral	replication	that	can	overcome	cellular-induced	
repression.	There	is	an	absolute	requirement	for	androgen	to	stimulate	the	androgen	
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receptor	for	trans-activating	the	androgen-dependent	promoter	driving	viral	replication.	
An	alternative	approach	is	needed	for	patients	that	have	undergone	total	androgen	
ablation	therapy.	To	overcome	these	problems,	the	team	constructed	conditionally	
replicating	adenoviruses	with	a	point	mutation	in	the	androgen	receptor	ligand-binding	
domain,	which	alters	specificity	of	binding,	such	that	androgens	and	nonsteroidal	anti-
androgens	are	able	to	activate	the	virus	to	maximal	effect.	When	this	virus	is	combined	
with	bicalutamide	and	low	dose	rate	radiation	it	exerts	a	profound	impact	on	cell	death	and	
viral	replication.	The	synergy	of	these	viruses	was	evaluated	in	an	androgen-independent	
disease	model	and	in	combination	with	high	versus	low	dose	radiation	studies	in	animal	
models.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Hoti	N,	Chowdhury	WH,	Mustafa	S,	Ribas	J,	Castanares	M,	Johnson	T,	Liu	M,	Lupold	SE,	
Rodriguez	R.	Armoring	CRAds	with	p21/Waf-1	shRNAs:	the	next	generation	of	oncolytic	
adenoviruses.	Cancer	Gene	Ther.	2010;17(8):585-597.	

Hoti	N,	Johnson	TJ,	Chowdhury	WH,	Rodriguez	R.	Loss	of	Cyclin-Dependent	Kinase	
Inhibitor	Alters	Oncolytic	Adenovirus	Replication	and	Promotes	More	Efficient	Virus	
Production.	Cancers	(Basel).	2018;10(6).	

Hoti	N,	Yang	S,	Aiyetan	P,	Kumar	B,	Hu	Y,	Clark	D,	Eroglu	AU,	Shah	P,	Johnson	T,	Chowdery	
WH,	Zhang	H,	Rodriguez	R.	Overexpression	of	Exportin-5	Overrides	the	Inhibitory	Effect	of	
miRNAs	Regulation	Control	and	Stabilize	Proteins	via	Posttranslation	Modifications	in	
Prostate	Cancer.	Neoplasia.	2017;19(10):817-829.	
Johnson	TJ,	Hoti	N,	Liu	C,	Chowdhury	WH,	Li	Y,	Zhang	Y,	Lupold	SE,	Deweese	T,	Rodriguez	
R.	Bicalutamide-activated	oncolytic	adenovirus	for	the	adjuvant	therapy	of	high-risk	
prostate	cancer.	Cancer	Gene	Ther.	2013;20(7):394-402.	

Johnson	TJ,	Khan	ZU,	Mustafa	S,	Desai	K,	Höti	NU.	A	single	therapeutic	miRNA	rescues	the	
oncolysis	of	androgen	activated	prostate	specific	virus	in	androgen	independent	cell	model.	
J	Cancer	Ther.	2012;3:1012-1019.	

Kachhap	SK,	Rosmus	N,	Collis	SJ,	Kortenhorst	MS,	Wissing	MD,	Hedayati	M,	Shabbeer	S,	
Mendonca	J,	Deangelis	J,	Marchionni	L,	Lin	J,	Hoti	N,	Nortier	JW,	DeWeese	TL,	Hammers	H,	
Carducci	MA.	Downregulation	of	homologous	recombination	DNA	repair	genes	by	HDAC	
inhibition	in	prostate	cancer	is	mediated	through	the	E2F1	transcription	factor.	PLoS	One.	
2010;5(6):e11208.	

Khan	M,	Khan	Z,	Uddin	Y,	Mustafa	S,	Shaukat	I,	Pan	J,	Hoti	N.	Evaluating	the	Oncogenic	and	
Tumor	Suppressor	Role	of	XPO5	in	Different	Tissue	Tumor	Types.	Asian	Pac	J	Cancer	Prev.	
2018;19(4):1119-1125.	

PRESENTATIONS	AND	ABSTRACTS		
Höti	N,	Mustafa	S,	Chowdhury	W,	Rodriguez	R.	Induction	of	a	prostate	specific	promoter	
and	replication	kinetics	by	p21/Waf-1	shRNA	armed	CRAd.	Presented	at	the	American	
Society	of	Gene	and	Cell	Therapy	2010	Annual	Meeting.	Washington,	DC,	May	17-22,	2010.		
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Höti	N.	Improving	replication	kinetics	by	using	a	single	shRNA	p21/Waf-1	construct	in	
backbone	of	prostate	specific	CRAd.	Presented	at	the	American	Association	for	Cancer	
Research	2010	Meeting.	Washington,	DC,	Apr	17-21,	2010.		
SMALL	PEPTIDE	THERAPY	ON	METASTATIC	PROSTATE	CANCER		

Jer-Tsong	Hsieh,	PhD;	University	of	Texas	Southwestern;	CIA	2008		

Dr.	Hsieh	and	colleagues	used	a	cell	permeable	peptide	(CPP)	sequence	to	analyze	the	
underlying	mechanism	CPP-specific	uptake	by	prostate	cancer	(PCa).	They	also	explored	
the	application	of	a	unique	CPP-oligoarginine	peptide	as	a	delivery	vehicle	and	molecular	
imaging	agent	to	detect	PCa	lesions.	To	specifically	target	molecular	defects	in	androgen-
independent	PCa	(AIPCa)	cells,	small	peptide	motifs	from	tumor	suppressor	proteins	such	
as	differentially	expressed	in	ovarian	carcinoma-2/disabled-2	(DOC-2/DAB2)	and	its	
interactive	protein	DAB2IP,	were	synthesized	and	their	effects	were	examined	in	
preclinical	animal	models.	The	route	of	CPP	uptake	and	the	potential	application	of	
molecular	imaging	capabilities	was	determined	using	positron	emission	tomography.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Hao	G,	Zhou	J,	Guo	Y,	Long	MA,	Anthony	T,	Stanfield	J,	Hsieh	JT,	Sun	X.	A	cell	permeable	
peptide	analog	as	a	potential-specific	PET	imaging	probe	for	prostate	cancer	detection.	
Amino	Acids.	2011;41(5):1093-1101.	
Hsieh	JT,	Zhou	J,	Gore	C,	Zimmern	P.	R11,	a	novel	cell-permeable	peptide,	as	an	intravesical	
delivery	vehicle.	BJU	Int.	2011;108(10):1666-1671.	

Kong	Z,	Raghavan	P,	Xie	D,	Boike	T,	Burma	S,	Chen	D,	Chakraborty	A,	Hsieh	JT,	Saha	D.	
Epothilone	B	confers	radiation	dose	enhancement	in	DAB2IP	gene	knock-down	
radioresistant	prostate	cancer	cells.	Int	J	Radiat	Oncol	Biol	Phys.	2010;78(4):1210-1218.	
Zhou	J,	Liu	W,	Pong	RC,	Hao	G,	Sun	X,	Hsieh	JT.	Analysis	of	oligo-arginine	cell-permeable	
peptides	uptake	by	prostate	cells.	Amino	Acids.	2012;42(4):1253-1260.	

PRESENTATIONS	AND	ABSTRACTS		
Zhou	J,	Gore	C,	Hsieh,	JT,	Zimmerm	P.	Developing	bladder	specific	targeting	agent	using	cell	
permeable	peptide.	Presented	at	the	104th	Annual	Meeting	of	American	Urologic	
Association.	Chicago,	IL,	Apr	25-30,	2009.		
NDRG1	MODULATION	TO	DECREASE	PROSTATE	CANCER	INVASION		

Sushant	K.	Kachhap,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2008		
Dr.	Kachhap	and	colleagues	investigated	the	N-myc	downregulated	gene	1	(NDRG1)	
product	as	an	anti-metastatic	tool	specifically	in	prostate	cancer	(PCA).	They	are	
investigating	the	pathways	regulated	by	NDRG1	in	PCA	with	the	aim	of	pharmacologically	
targeting	NDRG1-deficient	advanced	PCA.	Stable	NDRG1	knockdown	(NDRG1KD)	PCA	cells	
exhibit	a	collective	migration	phenotype	in	a	three-dimensional	extracellular	matrix.	The	
team	determined	whether	this	highly	invasive	phenotype	is	due	to	increased	integrin	
signaling	that	regulates	actin	dynamics	in	NDRG1KD	cells.	Their	findings	demonstrate	that	
NDRG1KD	PCA	cells	exhibit	differential	levels	of	several	integrins,	decreased	focal	adhesion	
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complexes,	increased	activation	of	cdc42GTPase,	and	an	increase	in	filopodial	extensions,	a	
feature	of	invasive	cells.	The	team	investigated	the	role	of	NDRG1	in	regulation	of	actin	
dynamics	via	the	integrin	signaling	pathway	and	the	role	of	integrin	beta1	signaling	in	
NDRG1-deficient	PCA	cells.	They	determined	whether	activation	of	cdc42GTPase	plays	a	
central	role	in	invasion	of	NDRG1deficient	PCA	cells.	They	investigated	pharmacological	
and	genetic	inhibition	of	the	integrin/cdc42/actin	pathway	as	a	way	to	decrease	PCA	
invasion.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Fu	C,	van	der	Zwan	A,	Gerber	S,	Van	Den	Berg	S,	No	E,	Wang	WC,	Sheibani	N,	Carducci	MA,	
Kachhap	S,	Hammers	HJ.	Screening	assay	for	blood	vessel	maturation	inhibitors.	Biochem	
Biophys	Res	Commun.	2013;438(2):364-369.	

Kachhap	SK,	Rosmus	N,	Collis	SJ,	Kortenhorst	MS,	Wissing	MD,	Hedayati	M,	Shabbeer	S,	
Mendonca	J,	Deangelis	J,	Marchionni	L,	Lin	J,	Hoti	N,	Nortier	JW,	DeWeese	TL,	Hammers	H,	
Carducci	MA.	Downregulation	of	homologous	recombination	DNA	repair	genes	by	HDAC	
inhibition	in	prostate	cancer	is	mediated	through	the	E2F1	transcription	factor.	PLoS	One.	
2010;5(6):e11208.	
Kortenhorst	MS,	Wissing	MD,	Rodriguez	R,	Kachhap	SK,	Jans	JJ,	Van	der	Groep	P,	Verheul	
HM,	Gupta	A,	Aiyetan	PO,	van	der	Wall	E,	Carducci	MA,	Van	Diest	PJ,	Marchionni	L.	Analysis	
of	the	genomic	response	of	human	prostate	cancer	cells	to	histone	deacetylase	inhibitors.	
Epigenetics.	2013;8(9):907-920.	

Kortenhorst	MS,	Zahurak	M,	Shabbeer	S,	Kachhap	S,	Galloway	N,	Parmigiani	G,	Verheul	HM,	
Carducci	MA.	A	multiple-loop,	double-cube	microarray	design	applied	to	prostate	cancer	
cell	lines	with	variable	sensitivity	to	histone	deacetylase	inhibitors.	Clin	Cancer	Res.	
2008;14(21):6886-6894.	

Lin	J,	Haffner	MC,	Zhang	Y,	Lee	BH,	Brennen	WN,	Britton	J,	Kachhap	SK,	Shim	JS,	Liu	JO,	
Nelson	WG,	Yegnasubramanian	S,	Carducci	MA.	Disulfiram	is	a	DNA	demethylating	agent	
and	inhibits	prostate	cancer	cell	growth.	Prostate.	2011;71(4):333-343.	

Mendonca	J,	Sharma	A,	Kim	HS,	Hammers	H,	Meeker	A,	De	Marzo	A,	Carducci	M,	Kauffman	
M,	Shacham	S,	Kachhap	S.	Selective	inhibitors	of	nuclear	export	(SINE)	as	novel	
therapeutics	for	prostate	cancer.	Oncotarget.	2014;5(15):6102-6112.	

Paller	CJ,	Wissing	MD,	Mendonca	J,	Sharma	A,	Kim	E,	Kim	HS,	Kortenhorst	MS,	Gerber	S,	
Rosen	M,	Shaikh	F,	Zahurak	ML,	Rudek	MA,	Hammers	H,	Rudin	CM,	Carducci	MA,	Kachhap	
SK.	Combining	the	pan-aurora	kinase	inhibitor	AMG	900	with	histone	deacetylase	
inhibitors	enhances	antitumor	activity	in	prostate	cancer.	Cancer	Med.	2014;3(5):1322-
1335.	

Shabbeer	S,	Sobolewski	M,	Anchoori	RK,	Kachhap	S,	Hidalgo	M,	Jimeno	A,	Davidson	N,	
Carducci	MA,	Khan	SR.	Fenugreek:	a	naturally	occurring	edible	spice	as	an	anticancer	agent.	
Cancer	Biol	Ther.	2009;8(3):272-278.	

Wissing	MD,	Dadon	T,	Kim	E,	Piontek	KB,	Shim	JS,	Kaelber	NS,	Liu	JO,	Kachhap	SK,	Nelkin	
BD.	Small-molecule	screening	of	PC3	prostate	cancer	cells	identifies	tilorone	
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dihydrochloride	to	selectively	inhibit	cell	growth	based	on	cyclin-dependent	kinase	5	
expression.	Oncol	Rep.	2014;32(1):419-424.		

Wissing	MD,	Mendonca	J,	Kim	E,	Kim	E,	Shim	JS,	Kaelber	NS,	Kant	H,	Hammers	H,	Commes	
T,	Van	Diest	PJ,	Liu	JO,	Kachhap	SK.	Identification	of	cetrimonium	bromide	and	irinotecan	
as	compounds	with	synthetic	lethality	against	NDRG1	deficient	prostate	cancer	cells.	
Cancer	Biol	Ther.	2013;14(5):401-410.	
Wissing	MD,	Mendonca	J,	Kortenhorst	MS,	Kaelber	NS,	Gonzalez	M,	Kim	E,	Hammers	H,	van	
Diest	PJ,	Carducci	MA,	Kachhap	SK.	Targeting	prostate	cancer	cell	lines	with	polo-like	
kinase	1	inhibitors	as	a	single	agent	and	in	combination	with	histone	deacetylase	inhibitors.	
FASEB	J.	2013;27(10):4279-4293.	

CANCER		
Saeed	Khan,	PhD,	Aniriban	Maitra,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2008		

Dr.	Maitra	and	colleagues	designed	biodegradable	polymeric	nanoparticles	that	enable	
encapsulation	of	cyclopamine	and	other	small	molecule	hedgehog	(Hh)	inhibitors.	These	
nanoparticles	have	variable	release	kinetics,	ranging	from	short-term	to	sustained	release	
of	the	nano-encapsulated	drug	in	vivo.	The	nanoparticles	are	amenable	to	targeting	by	
addition	of	surface	ligands	or	antibodies	directed	against	prostate	cancer	cells.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Bisht	S,	Khan	MA,	Bekhit	M,	Bai	H,	Cornish	T,	Mizuma	M,	Rudek	MA,	Zhao	M,	Maitra	A,	Ray	
B,	Lahiri	D,	Maitra	A,	Anders	RA.	A	polymeric	nanoparticle	formulation	of	curcumin	
(NanoCurc)	ameliorates	CCl4-induced	hepatic	injury	and	fibrosis	through	reduction	of	pro-
inflammatory	cytokines	and	stellate	cell	activation.	Lab	Invest.	2011;91(9):1383-1395.	

Chenna	V,	Hu	C,	Pramanik	D,	Aftab	BT,	Karikari	C,	Campbell	NR,	Hong	SM,	Zhao	M,	Rudek	
MA,	Khan	SR,	Rudin	CM,	Maitra	A.	A	polymeric	nanoparticle	encapsulated	small-molecule	
inhibitor	of	Hedgehog	signaling	(NanoHHI)	bypasses	secondary	mutational	resistance	to	
Smoothened	antagonists.	Mol	Cancer	Ther.	2012;11(1):165-173.	
Feldmann	G,	Mishra	A,	Bisht	S,	Karikari	C,	Garrido-Laguna	I,	Rasheed	Z,	Ottenhof	NA,	Dadon	
T,	Alvarez	H,	Fendrich	V,	Rajeshkumar	NV,	Matsui	W,	Brossart	P,	Hidalgo	M,	Bannerji	R,	
Maitra	A,	Nelkin	BD.	Cyclin-dependent	kinase	inhibitor	Dinaciclib	(SCH727965)	inhibits	
pancreatic	cancer	growth	and	progression	in	murine	xenograft	models.	Cancer	Biol	Ther.	
2011;12(7):598-609.	
Kumar	SK,	Roy	I,	Anchoori	RK,	Fazli	S,	Maitra	A,	Beachy	PA,	Khan	SR.	Targeted	inhibition	of	
hedgehog	signaling	by	cyclopamine	prodrugs	for	advanced	prostate	cancer.	Bioorg	Med	
Chem.	2008;16(6):2764-2768.	
Lim	KJ,	Bisht	S,	Bar	EE,	Maitra	A,	Eberhart	CG.	A	polymeric	nanoparticle	formulation	of	
curcumin	inhibits	growth,	clonogenicity	and	stem-like	fraction	in	malignant	brain	tumors.	
Cancer	Biol	Ther.	2011;11(5):464-473.	
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Pramanik	D,	Campbell	NR,	Karikari	C,	Chivukula	R,	Kent	OA,	Mendell	JT,	Maitra	A.	
Restitution	of	tumor	suppressor	microRNAs	using	a	systemic	nanovector	inhibits	
pancreatic	cancer	growth	in	mice.	Mol	Cancer	Ther.	2011;10(8):1470-1480.	
Xu	Y,	Chenna	V,	Hu	C,	Sun	HX,	Khan	M,	Bai	H,	Yang	XR,	Zhu	QF,	Sun	YF,	Maitra	A,	Fan	J,	
Anders	RA.	Polymeric	nanoparticle-encapsulated	hedgehog	pathway	inhibitor	HPI-1	
(NanoHHI)	inhibits	systemic	metastases	in	an	orthotopic	model	of	human	hepatocellular	
carcinoma.	Clin	Cancer	Res.	2012;18(5):1291-1302.	

BOOK	CHAPTERS,	ETC.	

Maitra	A,	Chenna	V,	Hu	C.	Invention	disclosure:	"Biodegradable	polymeric	nanoparticle	
formulations	of	Hedgehog	small	inhibitors	with	both	conventional	and	sustained	release	
properties".	2010.	
CIGARETTE	SMOKE	AND	IMPAIRED	SELENOPROTEIN	PRODUCTION		

Charles	B.	Foster,	MD;	Cleveland	Clinic;	CIA	2007		

Dr.	Foster	and	colleagues	developed	two	reporter	assays	to	characterize	cellular	signaling	
pathways	regulating	selenoprotein	production	and	stability.	One	reporter	measures	how	
efficiently	the	amino	acid	selenocysteine	is	incorporated	into	an	artificial	selenoprotein,	
and	the	other	measures	the	stability	of	an	artificial	selenoprotein.	In	the	presence	of	
selenium,	inducers	of	the	PI3K	pathway	such	as	the	cytokine	IL-13	enhance	L-seryl-tRNA	
incorporation	efficiency,	increase	the	level	of	the	antioxidant	selenoprotein	glutathione	
peroxidase	1,	and	protect	HEK293	cells	against	hydrogen	peroxide	or	cigarette	smoke-
induced	cell	death.	In	contrast	to	HEK293	cells,	supplemental	selenium	does	not	afford	
prostate	cancer	cells	enhanced	protection	against	inducers	of	oxidative	stress.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Banerjee	S,	Yang	S,	Foster	CB.	A	luciferase	reporter	assay	to	investigate	the	differential	
selenium-dependent	stability	of	selenoprotein	mRNAs.	J	Nutr	Biochem.	2012;23(10):1294-
1301.		
INHIBITION	OF	HEDGEHOG	SIGNALING	BY	CYCLOPAMINE	PRODRUG	FOR	PROSTATE	
OPTIMIZING	THERAPY	OF	SMOKING-RELATED	CANCERS	BY	MODULATING	
NUCLEOTIDE	METABOLISM		
Paula	J.	Hurley,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2007		

Dr.	Hurley	and	colleagues	identified	the	gene	for	high	endothelial	venule	protein	(Hevin)	as	
a	gene	that	is	dynamically	regulated	during	prostate	development	and	is	disrupted	in	
prostate	cancer.	The	investigators	showed	that	Hevin	expression	is	significantly	reduced	in	
several	human	prostate	cancer	cell	lines,	in	primary	human	prostate	cancers,	in	mouse	
models	of	prostate	cancer,	and	especially	in	more	aggressive	murine	and	human	cancers	
and	cell	lines.	They	also	showed	that	Hevin	regulates	prostatic	cell	proliferation,	adhesion,	
and	migration,	and	that	Hevin	modulates	growth	factors	involved	in	Akt	activation	in	the	
prostate.		

FAMRI	SUPPORTED	RESEARCH		
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PUBLICATIONS		
Huang	Z,	Hurley	PJ,	Simons	BW,	Marchionni	L,	Berman	DM,	Ross	AE,	Schaeffer	EM.	Sox9	is	
required	for	prostate	development	and	prostate	cancer	initiation.	Oncotarget.	
2012;3(6):651-663.	

Hurley	PJ,	Marchionni	L,	Simons	BW,	Ross	AE,	Peskoe	SB,	Miller	RM,	Erho	N,	Vergara	IA,	
Ghadessi	M,	Huang	Z,	Gurel	B,	Park	BH,	Davicioni	E,	Jenkins	RB,	Platz	EA,	Berman	DM,	
Schaeffer	EM.	Secreted	protein,	acidic	and	rich	in	cysteine-like	1	(SPARCL1)	is	down	
regulated	in	aggressive	prostate	cancers	and	is	prognostic	for	poor	clinical	outcome.	Proc	
Natl	Acad	Sci	U	S	A.	2012;109(37):14977-14982.	
Ross	AE,	Emadi	A,	Marchionni	L,	Hurley	PJ,	Simons	BW,	Schaeffer	EM,	Vuica-Ross	M.	
Dimeric	naphthoquinones,	a	novel	class	of	compounds	with	prostate	cancer	cytotoxicity.	
BJU	Int.	2011;108(3):447-454.	

Ross	AE,	Marchionni	L,	Phillips	TM,	Miller	RM,	Hurley	PJ,	Simons	BW,	Salmasi	AH,	Schaeffer	
AJ,	Gearhart	JP,	Schaeffer	EM.	Molecular	effects	of	genistein	on	male	urethral	development.	
J	Urol.	2011;185(5):1894-1898.	

Simons	BW,	Hurley	PJ,	Huang	Z,	Ross	AE,	Miller	R,	Marchionni	L,	Berman	DM,	Schaeffer	EM.	
Wnt	signaling	though	beta-catenin	is	required	for	prostate	lineage	specification.	Dev	Biol.	
2012;371(2):246-255.		

BOOK	CHAPTERS,	ETC.	
Bunz	F,	Hurley	P.	Tangible	property	disclosure:	These	are	somatic	cell	knockouts	that	are	
deficient	for	both	Chk2	and	p53	(HCT116	Chk2-/-p53-/-).	These	cell	lines	are	useful	for	
validation	of	Chk2	inhibitors	and	discovery	of	new	anticancer	therapeutics.	2009.	
Hurley	PJ,	Schaeffer	EM.	Invention	disclosure:	"SPARCLI	and	metastatic	prostate	cancer".	
2012.	
THE	ROLE	OF	DNA	METHYLATION	AS	A	PREDICTOR	OF	BIOCHEMICAL	RELAPSE	
AFTER	RADICAL	PROSTATECTOMY	AND	NKX3.1	GENE	SILENCING	IN	PROSTATE	
CANCER:	IMPORTANCE	AND	MECHANISMS		
Joshi	J.	Alumkal,	MD;	Johns	Hopkins	Medical	Institutions,	Oregon	Health	and	Sciences	
Center;	YCSA	2006		

Dr.	Alumkal	and	colleagues	developed	treatments	for	advanced	prostate	cancer.	The	efforts	
focused	on	targeting	the	androgen	receptor	(AR).	Diets	high	in	cruciferous	vegetables	are	
associated	with	lower	prostate	cancer	risk,	and	sulforaphane	is	an	isothiocyanate	
compound	in	these	foods	that	has	anti-tumor	activity	in	pre-clinical	models.	The	
investigators	studied	whether	the	effect	of	sulforaphane	in	prostate	cancer	was	at	least	
partially	mediated	by	effects	on	the	AR	pathway.	They	demonstrated	that	sulforaphane	
treatment	suppressed	AR	signaling	and	that	this	effect	was	mediated	by	inhibition	of	
histone	deacetylase	enzymes.	These	results	served	as	the	basis	for	a	clinical	trial	to	study	
the	effects	of	sulforaphane	treatment	in	men	with	recurrent	prostate	cancer.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
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Alumkal	JJ.	Through	the	looking	glass.	Blood.	2009;114(16):3363-3364.	
Alumkal	JJ,	Zhang	Z,	Humphreys	EB,	Bennett	C,	Mangold	LA,	Carducci	MA,	Partin	AW,	
Garrett-Mayer	E,	DeMarzo	AM,	Herman	JG.	Effect	of	DNA	methylation	on	identification	of	
aggressive	prostate	cancer.	Urology.	2008;72(6):1234-1239.	

Gao	L,	Alumkal	J.	Epigenetic	regulation	of	androgen	receptor	signaling	in	prostate	cancer.	
Epigenetics.	2010;5(2):100-104.	
Gao	L,	Alumkal	J.	MDV-3100	Androgen	Receptor	Antagonist	Prostate	Cancer	Therapy.	Drug	
Future.	2011;36(5):371-376.	

Gao	L,	Schwartzman	J,	Gibbs	A,	Lisac	R,	Kleinschmidt	R,	Wilmot	B,	Bottomly	D,	Coleman	I,	
Nelson	P,	McWeeney	S,	Alumkal	J.	Androgen	receptor	promotes	ligand-independent	
prostate	cancer	progression	through	c-Myc	upregulation.	PLoS	One.	2013;8(5):e63563.	
Gibbs	A,	Schwartzman	J,	Deng	V,	Alumkal	J.	Sulforaphane	destabilizes	the	androgen	
receptor	in	prostate	cancer	cells	by	inactivating	histone	deacetylase	6.	Proc	Natl	Acad	Sci	U	
S	A.	2009;106(39):16663-16668.	
Schwartzman	J,	Mongoue-Tchokote	S,	Gibbs	A,	Gao	L,	Corless	CL,	Jin	J,	Zarour	L,	Higano	C,	
True	LD,	Vessella	RL,	Wilmot	B,	Bottomly	D,	McWeeney	SK,	Bova	GS,	Partin	AW,	Mori	M,	
Alumkal	J.	A	DNA	methylation	microarray-based	study	identifies	ERG	as	a	gene	commonly	
methylated	in	prostate	cancer.	Epigenetics.	2011;6(10):1248-1256.	

Suwaki	N,	Vanhecke	E,	Atkins	KM,	Graf	M,	Swabey	K,	Huang	P,	Schraml	P,	Moch	H,	Cassidy	
AM,	Brewer	D,	Al-Lazikani	B,	Workman	P,	De-Bono	J,	Kaye	SB,	Larkin	J,	Gore	ME,	Sawyers	
CL,	Nelson	P,	Beer	TM,	Geng	H,	Gao	L,	Qian	DZ,	Alumkal	JJ,	Thomas	G,	Thomas	GV.	A	HIF-
regulated	VHL-PTP1B-Src	signaling	axis	identifies	a	therapeutic	target	in	renal	cell	
carcinoma.	Sci	Transl	Med.	2011;3(85):85ra47.	

Van	Hook	K,	Alumkal	J,	Lopez	CD.	hADA2a	and	hADA3:	new	players	in	beta-catenin	
signaling.	Cancer	Biol	Ther.	2008;7(1):129-130.	

Zarour	L,	Alumkal	J.	Emerging	therapies	in	castrate-resistant	prostate	cancer.	Curr	Urol	
Rep.	2010;11(3):152-158.	
PRESENTATIONS	AND	ABSTRACTS		

Gibbs	A,	Schwartzman	J,	Deng	V,	Bagby	G,	Alumkal	J.	Sulforaphane	destabilizes	the	
androgen	receptor	and	attenuates	androgen	receptor	signaling	in	prostate	cancer	cells	
through	inhibition	of	HDAC6.	Presented	at	the	15th	Annual	Prostate	Cancer	Foundation	
Meeting.	Incline	Village,	NV,	Oct	15-18,	2008.		
Schwartzman	J,	Mongoue-Tchokote	S,	Zarour	L,	DeMarzo	A,	Bova	GS,	Mori	M,	Alumkal	J.	A	
microarray-based	study	of	DNA	methylation	changes	in	prostate	cancer.	Presented	at	the	
Prostate	Cancer	Foundation	Scientific	Retreat.	Incline	Village,	NV,	Sep	23-25,	2009.		
Schwartzman	J,	Mongoue-Tchokote	S,	Zarour	L,	DeMarzo	A,	Bova	GS,	Mori	M,	Alumkal	J.	A	
microarray-based	study	of	DNA	methylation	changes	in	prostate	cancer.	Presented	at	the	
American	Association	for	Cancer	Research	2010	Meeting.	Washington,	DC,	Apr	17-21,	
2010.		
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CANCER:	THYROID		

Completed	Research		
BRAF	MUTATION	AND	OTHER	COMMON	GENETIC	AND	EPIGENETIC	ALTERATIONS	IN	
THYROID	CANCER:	RELATIONSHIP	WITH	SMOKING	AND	CLINICAL	APPLICATIONS		

Michael	M.	Xing,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2004		
Dr.	Xing	and	collaborators	hypothesized	that	smoking	causes	a	higher	incidence	of	certain	
genetic	and	epigenetic	alterations	in	thyroid	cancer	such	as	BRAF	and	Ras	mutations,	as	
well	as	gene	methylation	leading	to	adverse	pathological	and	clinical	consequences.	The	
team	determined	whether	smoking	causes	specific	genetic/epigenetic	alterations	in	
thyroid	cancer,	with	predilection	to	a	particular	subtype	and	specific	clinicopathological	
characters,	and	applied	the	information	to	thyroid	cancer	diagnostic	and	prognostic	
evaluation.	The	most	common	genetic	and	epigenetic	alterations	in	thyroid	cancer	involve	
BRAF	(Ras	regulated	kinase),	Ras	mutations,	and	aberrant	gene	methylation.	Smoking	is	
linked	with	mutations	in	Ras,	nodular	goiter,	and	Grave’s	disease.	Both	nodular	goiter	and	
Grave’s	disease	are	associated	with	an	increased	risk	of	thyroid	cancer.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Hu	S,	Ewertz	M,	Tufano	RP,	Brait	M,	Carvalho	AL,	Liu	D,	Tufaro	AP,	Basaria	S,	Cooper	DS,	
Sidransky	D,	Ladenson	PW,	Xing	M.	Detection	of	serum	deoxyribonucleic	acid	methylation	
markers:	a	novel	diagnostic	tool	for	thyroid	cancer.	J	Clin	Endocrinol	Metab.	2006;91(1):98-
104.	
Liu	D,	Mambo	E,	Ladenson	PW,	Xing	M.	Letter	re:	uncommon	mutation	but	common	
amplifications	of	the	PIK3CA	gene	in	thyroid	tumors.	J	Clin	Endocrinol	Metab.	
2005;90(9):5509.	

Vasko	V,	Hu	S,	Wu	G,	Xing	JC,	Larin	A,	Savchenko	V,	Trink	B,	Xing	M.	High	prevalence	and	
possible	de	novo	formation	of	BRAF	mutation	in	metastasized	papillary	thyroid	cancer	in	
lymph	nodes.	J	Clin	Endocrinol	Metab.	2005;90(9):5265-5269.	

Wu	G,	Mambo	E,	Guo	Z,	Hu	S,	Huang	X,	Gollin	SM,	Trink	B,	Ladenson	PW,	Sidransky	D,	Xing	
M.	Uncommon	mutation,	but	common	amplifications,	of	the	PIK3CA	gene	in	thyroid	tumors.	
J	Clin	Endocrinol	Metab.	2005;90(8):4688-4693.	

Wu	G,	Osada	M,	Guo	Z,	Fomenkov	A,	Begum	S,	Zhao	M,	Upadhyay	S,	Xing	M,	Wu	F,	Moon	C,	
Westra	WH,	Koch	WM,	Mantovani	R,	Califano	JA,	Ratovitski	E,	Sidransky	D,	Trink	B.	
DeltaNp63alpha	up-regulates	the	Hsp70	gene	in	human	cancer.	Cancer	Res.	
2005;65(3):758-766.	
Xing	M.	BRAF	mutation	in	thyroid	cancer.	Endocr	Relat	Cancer.	2005;12(2):245-262.	

Xing	M.	The	T1799A	BRAF	mutation	is	not	a	germline	mutation	in	familial	nonmedullary	
thyroid	cancer.	Clin	Endocrinol	(Oxf).	2005;63(3):263-266.	

Xing	M.	Gene	methylation	in	thyroid	tumorigenesis.	Endocrinology.	2007;148(3):948-953.	
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Xing	M,	Westra	WH,	Tufano	RP,	Cohen	Y,	Rosenbaum	E,	Rhoden	KJ,	Carson	KA,	Vasko	V,	
Larin	A,	Tallini	G,	Tolaney	S,	Holt	EH,	Hui	P,	Umbricht	CB,	Basaria	S,	Ewertz	M,	Tufaro	AP,	
Califano	JA,	Ringel	MD,	Zeiger	MA,	Sidransky	D,	Ladenson	PW.	BRAF	mutation	predicts	a	
poorer	clinical	prognosis	for	papillary	thyroid	cancer.	J	Clin	Endocrinol	Metab.	
2005;90(12):6373-6379.	

CANCER:	LYMPHOMA		

Completed	Research		
TRANSFORMED	FOLLICULAR	LYMPHOMA:	SMOKE	RELATED?		

Ronald	B.	Gartenhaus,	MD;	Northwestern	University,	University	of	Maryland;	CIA	
2002		
Dr.	Gartenhaus	made	a	comparison	of	p53	mutations	in	transformed	follicular	lymphoma	
from	non-smokers	and	smokers	and	between	the	presence	of	a	mutator	phenotype	in	
transformed	follicular	lymphoma	from	nonsmokers	and	smokers.	The	results	show	no	
association	between	p53	status	and	smoking	in	transformed	follicular	lymphoma,	but	do	
show	a	trend	towards	a	higher	rate	of	mutation	in	a	DNA	repair	mismatch	enzyme	(MLH-1)	
and	in	a	gene	associated	with	genetic	instability	in	a	hereditary	form	of	colon	cancer	(MSH-
2)	in	smokers	as	compared	to	non-smokers.		

CANCER:	ANGIOGENESIS		

Completed	Research		
REGULATION	OF	TUMOR	ANGIOGENESIS	BY	COMBOSTATIN		

Sudhakar	Akulapalli,	PhD;	Boys	Town	National	Research	Hospital;	YCSA	2007		

Dr.	Akulapalli	and	colleagues	developed	a	fusion	protein	called	combostatin,	comprising	
the	functional	regions	from	known	antiangiogenic	molecules;	endostatin	type	XVIII	
collagen	noncollagenous	(NC1)	domain,	and	a1	and	a3	type	IV	collagen	NC1	domains.	It	
was	found	that	combostatin	has	more	antitumorogenic	activity	than	any	of	its	parent	
molecules.	Combostatin	blocks	formation	of	new	blood	vessels	in	solid	tumors,	which	is	a	
prerequisite	for	tumor	growth.	Combostatin	inhibits	the	important	pro-inflammatory	
molecule	cyclo-oxygenase	(COX-2)	and	inhibits	activation	of	metalloproteinase-2	(MMP-2).	
A	number	of	studies	using	one	of	the	parent	molecules	of	combostatin,	(a3(IV	)NC1)	
showed	that	regulation	of	COX-2	is	dependent	on	integrin	a3b1.	The	investigators	focused	
on	understanding	the	functional	nature	of	the	parent	molecules	by	in	vitro	and	in	vivo	
studies.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Bhanu	RK,	Ramaiah	KVA,	Hinnebusch	AG,	Bhuyan	AK,	Sivasai	KSR,	Sudhakar	A,	Burela	L.	
Trends	in	wheat	germ	cell	free	protein	expression	system	with	an	emphasis	on	up	scaling	
and	industrial	application.	Indian	Journal	of	Science	and	Technology.	2010;3(3):349-354.	
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Boosani	CS,	Mannam	AP,	Cosgrove	D,	Silva	R,	Hodivala-Dilke	KM,	Keshamouni	VG,	Sudhakar	
A.	Regulation	of	COX-2	mediated	signaling	by	alpha3	type	IV	noncollagenous	domain	in	
tumor	angiogenesis.	Blood.	2007;110(4):1168-1177.	
Boosani	CS,	Nalabothula	N,	Munugalavadla	V,	Cosgrove	D,	Keshamoun	VG,	Sheibani	N,	
Sudhakar	A.	FAK	and	p38-MAP	kinase-dependent	activation	of	apoptosis	and	caspase-3	in	
retinal	endothelial	cells	by	alpha1(IV)NC1.	Invest	Ophthalmol	Vis	Sci.	2009;50(10):4567-
4575.	

Boosani	CS,	Nalabothula	N,	Sheibani	N,	Sudhakar	A.	Inhibitory	effects	of	arresten	on	bFGF-
induced	proliferation,	migration,	and	matrix	metalloproteinase-2	activation	in	mouse	
retinal	endothelial	cells.	Curr	Eye	Res.	2010;35(1):45-55.	

Boosani	CS,	Sudhakar	A.	Molecular	Cloning	and	Functional	Characterization	of	Mouse	
alpha3(IV)NC1.	Clin	Med	Oncol.	2008;2:73-81.	

Boosani	CS,	Sudhakar	YA.	Proteolytically	Derived	Endogenous	Angioinhibitors	Originating	
from	the	Extracellular	Matrix.	Pharmaceuticals	(Basel).	2011;4(12):1551-1577.	
Boosani	CS,	Varma	AK,	Sudhakar	A.	Validation	of	Different	Systems	for	Tumstatin	
Expression	and	its	in-vitro	and	iv-vivo	Activities.	J	Cancer	Sci	Ther.	2010;2009:8-18.	

Gunda	V,	Boosani	CS,	Verma	RK,	Guda	C,	Sudhakar	YA.	L-arginine	mediated	renaturation	
enhances	yield	of	human,	alpha6	Type	IV	collagen	non-collagenous	domain	from	bacterial	
inclusion	bodies.	Protein	Pept	Lett.	2012;19(10):1112-1121.	
Gunda	V,	Verma	RK,	Sudhakar	YA.	Inhibition	of	elastin	peptide-mediated	angiogenic	
signaling	mechanism(s)	in	choroidal	endothelial	cells	by	the	alpha6(IV)NC1	collagen	
fragment.	Invest	Ophthalmol	Vis	Sci.	2013;54(13):7828-7835.	
Gunda	V,	Wang	S,	Sheibani	N,	Sudhakar	A.	Inhibitory	effect	of	tumstatin	on	corneal	
neovascularization	both	in	vitro	and	in	vivo.	.	J	Clinic	Experiment	Ophthalmol.	
2011;2(2):132-137.	

Hong	H,	Perry	G,	Sörgel	F,	Gedela	S,	Sudhakar	A.	What	is	the	Journal	of	Bioequivalence	&	
Bioavailability?	.	JBB.	2009;1(1):1-2.	
Nyberg	P,	Xie	L,	Sugimoto	H,	Colorado	P,	Sund	M,	Holthaus	K,	Sudhakar	A,	Salo	T,	Kalluri	R.	
Characterization	of	the	anti-angiogenic	properties	of	arresten,	an	alpha1beta1	integrin-
dependent	collagen-derived	tumor	suppressor.	Exp	Cell	Res.	2008;314(18):3292-3305.	
Patil	R,	Das	S,	Stanley	A,	Yadav	L,	Sudhakar	A,	Varma	AK.	Optimized	hydrophobic	
interactions	and	hydrogen	bonding	at	the	target-ligand	interface	leads	the	pathways	of	
drug-designing.	PLoS	One.	2010;5(8):e12029.	

Singh	RK,	Sudhakar	A,	Lokeshwar	BL.	Role	of	Chemokines	and	Chemokine	Receptors	in	
Prostate	Cancer	Development	and	Progression.	J	Cancer	Sci	Ther.	2010;2(4):89-94.	
Sudhakar	A.	Signaling	mechanisms	of	collagen	derived	endogenous	angiogenesis	inhibitors.	
Sterling	Life	Sciences	Journal.	2007:1-9.	
Sudhakar	A.	History	of	Cancer,	Ancient	and	Modern	Treatment	Methods.	J	Cancer	Sci	Ther.	
2009;1(2):1-4.	
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Sudhakar	A.	The	matrix	reloaded:	New	insights	from	type	IV	collagen	derived	endogenous	
angiogenesis	inhibitors	and	their	mechanism	of	action.	.	JBB.	2009;1(2):52-62.	

Sudhakar	A,	Boosani	CS.	Signaling	mechanisms	of	endogenous	angiogenesis	inhibitors	
derived	from	type	IV	collagen.	Gene	Regul	Syst	Bio.	2007;1:217-226.	

Sudhakar	A,	Boosani	CS.	Inhibition	of	tumor	angiogenesis	by	tumstatin:	insights	into	
signaling	mechanisms	and	implications	in	cancer	regression.	Pharm	Res.	
2008;25(12):2731-2739.	

PRESENTATIONS	AND	ABSTRACTS		

Boosani	CS,	Sheibani	N,	Cosgrove	D,	Sudhakar	A.	Inhibitory	effects	of	alpha1(IV)NC1	on	
bFGF	induced	proliferation,	migration	and	matrix	metalloproteinase-2	activation	of	mouse	
retinal	endothelial	cells.	Presented	at	the	12th	Annual	Vision	Research	Conferences,	
Mechanisms	of	Macular	Degeneration.	Greater	Fort	Lauderdale/Broward	County	
Convention	Center,	FL,	May	1-2,	2009.		

Sudhakar	A.	Angioinhibitory	mechanisms	of	type	IV	collagen	derived	endogenous	
angioinhibitors.	Presented	at	University	of	Nebraska	Medical	Center,	Department	of	
Biochemistry	and	Molecular	Biology.	Omaha,	NE,	Feb	22,	2010.		

Sudhakar	A.	Regulation	of	tumorangiogenesis	by	extra	cellular	matrix	derived	
angioinhibitors.	Presented	at	the	Department	of	Biochemistry,	University	of	Hyderabad.	
Hyderabad,	India,	Mar	5,	2010.		
Sudhakar	A.	Signaling	mechanisms	in	regulation	of	abnormal	neovascularization	by	type	IV	
collagen	derived	proteins.	Presented	at	University	of	Colorado,	Department	of	
Pharmaceutical	Science.	Denver,	CO,	Feb	12,	2009.		
Sudhakar	A.	Signaling	mechanisms	in	regulation	of	abnormal	tumorangiogenesis	by	type	IV	
collagen	derived	protein	tumstatin.	Presented	at	BIT’s	7th	Annual	Congress	of	International	
Drug	Discovery	Science	and	Technology.	Shanghai,	China,	Oct	22,	2009.		

Sudhakar	A.	Signaling	mechanisms	in	regulation	of	tumorangiogenesis	by	type	IV	collagen	
derived	angioinhibitors.	Presented	at	Tata	Memorial	Cancer	Centre,	Advanced	Centre	for	
Treatment,	Research	and	Education	in	Cancer.	Kharghar,	Navi	Mumbai	India,	Mar	4,	2010.		

Sudhakar	A.	Signaling	mechanisms	of	endogenous	anti-cancer	molecules	derived	from	
extra	cellular	matrix	type	IV	collagen.	Presented	at	“Anticancer/Anti-Neovascular	Drugs”	
An	International	Conference	;	Exhibition	Bioequivalance;Bioavailability	(BIOBIO-2010)	
Pharmaceutical	R	and	D	Summit.	Hyderabad,	India,	Mar	1-3,	2010.		
BOOK	CHAPTERS,	ETC.		

Gunda	V,	Sudhakar	AY.	Regulation	of	angiogenesis	in	choroidal	neovascularization	of	age	
related	macular	degeneration	by	endogenous	angioinhibitors.	In:	Rumelt	S,	ed.	Advances	in	
Ophthalmology.	Ann	Arbor	MI,	2011.		

Sudhakar	A,	Kalluri	R.	Molecular	mechanism	of	Angiostasis.	In:	Dana	R,	ed.	Encyclopedia	of	
the	Eye.	Maryland	Heights,	MO:	Elsvier	Science	and	Technology,	2010.		
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Sudhakar	A,	Kalluri	R.	Molecular	mechanism	of	angiostasis.	In:	Dartt	DA,	Dana	R,	D’Amore	
P,	Niederkorn,	JY,	eds.	Immunology,	Inflammation	and	Diseases	of	the	Eye.	San	Diego,	CA:	
Academic	Press,	2010.		

CANCER:	MULTIPLE		

Completed	Research		
SMOKING’S	IMPACT	ON	EPIGENETIC	REGULATION	OF	P16		

James	Rocco,	MD,	PhD;	Massachusetts	General	Hospital;	CIA	2009		
Dr.	Rocco	and	colleagues	characterized	the	chain	of	events	that	couple	tobacco	smoke	
exposure	to	increased	expression	of	p16	and	cellular	senescence	in	primary	cells	from	
human	target	tissues	adversely	affected	by	chronic	smoke	exposure.	The	team	identified	C-
terminal	binding	protein	(CtBP)	as	a	critical	regulator	of	p16	expression,	capable	of	
integrating	a	diverse	set	of	upstream	signals.	They	also	investigated	how	tobacco	smoke	
exposure	affects	CtBP	and	its	repression	of	p16	in	these	cells,	and	characterized	the	
epigenetic	regulation	at	the	p16	promoter	in	each	of	the	primary	cell	types	to	show	how	
this	epigenetic	regulation	is	affected	by	exposure.	They	showed	that	the	increased	p16	
expression	after	functional	loss	of	CtBP-mediated	repression	is	associated	with	epigenetic	
modification	at	the	p16	promoter.	These	results	should	allow	an	evaluation	of	whether	
changes	in	epigenetic	control	of	p16	could	provide	a	permanent	mark	of	past	exposure	of	
primary	cells	to	the	stresses	of	cigarette	smoke.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Mroz	EA,	Baird	AH,	Michaud	WA,	Rocco	JW.	COOH-terminal	binding	protein	regulates	
expression	of	the	p16INK4A	tumor	suppressor	and	senescence	in	primary	human	cells.	
Cancer	Res.	2008;68(15):6049-6053.	

Nichols	AC,	Finkelstein	DM,	Faquin	WC,	Westra	WH,	Mroz	EA,	Kneuertz	P,	Begum	S,	
Michaud	WA,	Busse	PM,	Clark	JR,	Rocco	JW.	Bcl2	and	human	papilloma	virus	16	as	
predictors	of	outcome	following	concurrent	chemoradiation	for	advanced	oropharyngeal	
cancer.	Clin	Cancer	Res.	2010;16(7):2138-2146.	
TARGETING	THE	ATR	KINASE	IN	SECONDHAND	TOBACCO	SMOKE-RELATED	CANCERS		

Fred	Bunz,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2008		

Dr.	Bunz	and	his	colleagues	conducted	studies	that	yielded	genetic	tools	to	study	cancer	
biology	and	provided	strategies	for	rational	cancer	therapy.	They	developed	and	refined	
efficient	methods	to	edit	genes	in	cultured	human	cancer	cells.	As	a	result	of	these	efforts,	
methods	to	study	human	genes	are	more	versatile,	simpler,	and	accessible	to	medical	
scientists	than	those	previously	available.	The	technology	developed	by	these	investigators	
has	been	increasingly	utilized	to	analyze	the	human	genome	and	thereby	understand	how	
genetic	alterations	cause	cancer.	These	studies	allowed	understanding	of	some	of	the	
unique	sensitivities	to	therapeutics	that	are	unmasked	by	alterations	in	p53,	a	tumor	
suppressor	gene	that	is	inactivated	in	half	of	all	cancers.	The	team	exploited	genetic	tools	to	
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alter	p53	and	the	complex	signaling	pathways	that	function	upstream	and	in	parallel	with	
p53.	The	team	explored	how	the	ATR-Chk1	signaling	pathway	functions	during	
unperturbed	cell	growth	and	after	a	cell	is	exposed	to	therapy	that	causes	DNA	damage	or	
DNA	replication	stress.	By	systematically	comparing	cells	with	normal	and	experimentally	
mutated	genes,	the	team	devised	strategies	that	employ	existing	anticancer	therapeutics.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Bunz	F.	Thymidylate	synthase	and	5-fluorouracil:	a	cautionary	tale.	Cancer	Biol	Ther.	
2008;7(7):995-996.	
Bunz	F.	Ancient	drugs,	modern	targets.	Cancer	Biol	Ther.	2009;8(21):2063-2064.	

Chung	JH,	Bunz	F.	Cdk2	is	required	for	p53-independent	G2/M	checkpoint	control.	PLoS	
Genet.	2010;6(2):e1000863.	

Chung	JH,	Zhang	Y,	Bunz	F.	Checkpoint	bypass	and	cell	viability.	Cell	Cycle.	
2010;9(11):2102-2107.	
Gallmeier	E,	Hermann	PC,	Mueller	MT,	Machado	JG,	Ziesch	A,	De	Toni	EN,	Palagyi	A,	Eisen	C,	
Ellwart	JW,	Rivera	J,	Rubio-Viqueira	B,	Hidalgo	M,	Bunz	F,	Goke	B,	Heeschen	C.	Inhibition	of	
ataxia	telangiectasia-	and	Rad3-related	function	abrogates	the	in	vitro	and	in	vivo	
tumorigenicity	of	human	colon	cancer	cells	through	depletion	of	the	CD133(+)	tumor-
initiating	cell	fraction.	Stem	Cells.	2011;29(3):418-429.	
Harris	DR,	Bunz	F.	Protein	phosphatases	and	the	dynamics	of	the	DNA	damage	response.	
Cell	Cycle.	2010;9(5):861.	

Sangster-Guity	N,	Conrad	BH,	Papadopoulos	N,	Bunz	F.	ATR	mediates	cisplatin	resistance	in	
a	p53	genotype-specific	manner.	Oncogene.	2011;30(22):2526-2533.	

Singh	A,	Boldin-Adamsky	S,	Thimmulappa	RK,	Rath	SK,	Ashush	H,	Coulter	J,	Blackford	A,	
Goodman	SN,	Bunz	F,	Watson	WH,	Gabrielson	E,	Feinstein	E,	Biswal	S.	RNAi-mediated	
silencing	of	nuclear	factor	erythroid-2-related	factor	2	gene	expression	in	non-small	cell	
lung	cancer	inhibits	tumor	growth	and	increases	efficacy	of	chemotherapy.	Cancer	Res.	
2008;68(19):7975-7984.	

Sung	HJ,	Ma	W,	Wang	PY,	Hynes	J,	O'Riordan	TC,	Combs	CA,	McCoy	JP,	Jr.,	Bunz	F,	Kang	JG,	
Hwang	PM.	Mitochondrial	respiration	protects	against	oxygen-associated	DNA	damage.	Nat	
Commun.	2010;1:5.	

Sur	S,	Pagliarini	R,	Bunz	F,	Rago	C,	Diaz	LA,	Jr.,	Kinzler	KW,	Vogelstein	B,	Papadopoulos	N.	A	
panel	of	isogenic	human	cancer	cells	suggests	a	therapeutic	approach	for	cancers	with	
inactivated	p53.	Proc	Natl	Acad	Sci	U	S	A.	2009;106(10):3964-3969.	

Wilsker	D,	Chung	JH,	Bunz	F.	Chk1	suppresses	bypass	of	mitosis	and	tetraploidization	in	
p53-deficient	cancer	cells.	Cell	Cycle.	2012;11(8):1564-1572.	

Wilsker	D,	Chung	JH,	Pradilla	I,	Petermann	E,	Helleday	T,	Bunz	F.	Targeted	mutations	in	the	
ATR	pathway	define	agent-specific	requirements	for	cancer	cell	growth	and	survival.	Mol	
Cancer	Ther.	2012;11(1):98-107.	
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BOOK	CHAPTERS,	ETC.	
Bunz	F.	Invention	disclosure	"High	efficiency	human	gene	targeting	with	recombinant	AAV	
and	a	synthetic	exon	promoter	trap	(SEPT)".	2011. 
Bunz	F.	Tangible	property	disclosure:	The	pSEPT	plasmid	contains	a	novel	selectable	
marker	that	facilitates	efficient	gene	targeting	by	homologous	recombination.	2010.	

Bunz	F.	Tangible	property	disclosure:	These	cells	are	derivatives	of	the	colorectal	cancer	
cell	lines	HCT116	and	DLD-1	that	have	the	USP9X	gene	deleted	by	rAAV-mediated	
homologous	recombination	(genotypeUSP9X-/0.	2011.	

FUNCTIONAL	ANALYSIS	OF	THE	MMSET	ONCOGENE	IN	TRANSLOCATION	4;14	
MULTIPLE	MYELOMA		

Josh	Lauring,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2007		
Dr.	Lauring	and	colleagues	investigated	the	function	of	the	multiple	myeloma	(MM)	SET	
domain	(MMSET)-containing	protein	in	translocation	(4;14)	in	MM,	a	tobacco	smoke-
related	blood	cell	cancer.	The	chromosomal	translocation	t(4;14)	juxtaposes	the	
immunoglobulin	heavy	chain	enhancer	sequences	with	MMSET	and	fibroblast	growth	
factor	receptor	3	(FGFR3)	genes.	This	translocation	defines	approximately	20%	of	MM	
cases	and	confers	the	worst	prognosis	of	all	MM	subtypes.	The	aberrant	overexpression	of	
FGFR3	is	found	in	approximately	70%	of	the	cases,	but	the	remainder	do	not	over	express	
FGFR3,	suggesting	that	dysregulation	of	the	MMSET	locus	is	the	primary	and	unifying	
oncogenic	event	in	all	t(4;14)	MM	cases.	The	team	demonstrated	that	translocation-
mediated	overexpression	of	MMSET	is	critical	for	the	growth,	adhesion,	and	tumorigenicity	
of	MM	cells.	A	number	of	adhesion	proteins	and	growth	factors	are	downregulated	with	
loss	of	MMSET	expression,	which	could	represent	MMSET	target	genes	responsible	for	the	
pathogenesis	or	poor	prognosis.	The	team	also	demonstrated	that	oncogenic	dysregulation	
of	MMSET	leads	to	global	transcriptional	changes	by	modifying	the	histone	code.	The	
investigators	focused	on	the	recurrent,	poor-prognosis	8p11–12	amplicon	in	breast,	lung,	
and	pancreatic	cancers	to	identify	driver	genes	that	confer	aggressive	tumor	behavior,	such	
as	Wolf-Hirschhorn	syndrome	candidate	1-like	gene	1,	a	MMSET	homolog	located	within	
the	8p11–12	amplicon,	and	over-expressed	in	amplified	tumors.	The	team	also	investigated	
the	histone	methyltransferase	activity	of	MMSET,	which	is	essential	for	stimulating	
myeloma	cell	growth.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Abukhdeir	AM,	Vitolo	MI,	Argani	P,	De	Marzo	AM,	Karakas	B,	Konishi	H,	Gustin	JP,	Lauring	J,	
Garay	JP,	Pendleton	C,	Konishi	Y,	Blair	BG,	Brenner	K,	Garrett-Mayer	E,	Carraway	H,	
Bachman	KE,	Park	BH.	Tamoxifen-stimulated	growth	of	breast	cancer	due	to	p21	loss.	Proc	
Natl	Acad	Sci	U	S	A.	2008;105(1):288-293.	
Beaver	JA,	Gustin	JP,	Yi	KH,	Rajpurohit	A,	Thomas	M,	Gilbert	SF,	Rosen	DM,	Ho	Park	B,	
Lauring	J.	PIK3CA	and	AKT1	mutations	have	distinct	effects	on	sensitivity	to	targeted	
pathway	inhibitors	in	an	isogenic	luminal	breast	cancer	model	system.	Clin	Cancer	Res.	
2013;19(19):5413-5422.	
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Beaver	JA,	Jelovac	D,	Balukrishna	S,	Cochran	R,	Croessmann	S,	Zabransky	DJ,	Wong	HY,	
Toro	PV,	Cidado	J,	Blair	BG,	Chu	D,	Burns	T,	Higgins	MJ,	Stearns	V,	Jacobs	L,	Habibi	M,	Lange	
J,	Hurley	PJ,	Lauring	J,	VanDenBerg	D,	Kessler	J,	Jeter	S,	Samuels	ML,	Maar	D,	Cope	L,	
Cimino-Mathews	A,	Argani	P,	Wolff	AC,	Park	BH.	Detection	of	cancer	DNA	in	plasma	of	
patients	with	early-stage	breast	cancer.	Clin	Cancer	Res.	2014;20(10):2643-2650.	

Gustin	JP,	Karakas	B,	Weiss	MB,	Abukhdeir	AM,	Lauring	J,	Garay	JP,	Cosgrove	D,	Tamaki	A,	
Konishi	H,	Konishi	Y,	Mohseni	M,	Wang	G,	Rosen	DM,	Denmeade	SR,	Higgins	MJ,	Vitolo	MI,	
Bachman	KE,	Park	BH.	Knockin	of	mutant	PIK3CA	activates	multiple	oncogenic	pathways.	
Proc	Natl	Acad	Sci	U	S	A.	2009;106(8):2835-2840.	
Higgins	MJ,	Beaver	JA,	Wong	HY,	Gustin	JP,	Lauring	JD,	Garay	JP,	Konishi	H,	Mohseni	M,	
Wang	GM,	Cidado	J,	Jelovac	D,	Cosgrove	DP,	Tamaki	A,	Abukhdeir	AM,	Park	BH.	PIK3CA	
mutations	and	EGFR	overexpression	predict	for	lithium	sensitivity	in	human	breast	
epithelial	cells.	Cancer	Biol	Ther.	2011;11(3):358-367.	

Konishi	H,	Karakas	B,	Abukhdeir	AM,	Lauring	J,	Gustin	JP,	Garay	JP,	Konishi	Y,	Gallmeier	E,	
Bachman	KE,	Park	BH.	Knock-in	of	mutant	K-ras	in	nontumorigenic	human	epithelial	cells	
as	a	new	model	for	studying	K-ras	mediated	transformation.	Cancer	Res.	
2007;67(18):8460-8467.	
Konishi	H,	Lauring	J,	Garay	JP,	Karakas	B,	Abukhdeir	AM,	Gustin	JP,	Konishi	Y,	Park	BH.	A	
PCR-based	high-throughput	screen	with	multiround	sample	pooling:	application	to	somatic	
cell	gene	targeting.	Nat	Protoc.	2007;2(11):2865-2874.	

Konishi	H,	Mohseni	M,	Tamaki	A,	Garay	JP,	Croessmann	S,	Karnan	S,	Ota	A,	Wong	HY,	
Konishi	Y,	Karakas	B,	Tahir	K,	Abukhdeir	AM,	Gustin	JP,	Cidado	J,	Wang	GM,	Cosgrove	D,	
Cochran	R,	Jelovac	D,	Higgins	MJ,	Arena	S,	Hawkins	L,	Lauring	J,	Gross	AL,	Heaphy	CM,	
Hosokawa	Y,	Gabrielson	E,	Meeker	AK,	Visvanathan	K,	Argani	P,	Bachman	KE,	Park	BH.	
Mutation	of	a	single	allele	of	the	cancer	susceptibility	gene	BRCA1	leads	to	genomic	
instability	in	human	breast	epithelial	cells.	Proc	Natl	Acad	Sci	U	S	A.	2011;108(43):17773-
17778.	
Kuo	AJ,	Cheung	P,	Chen	K,	Zee	BM,	Kioi	M,	Lauring	J,	Xi	Y,	Park	BH,	Shi	X,	Garcia	BA,	Li	W,	
Gozani	O.	NSD2	links	dimethylation	of	histone	H3	at	lysine	36	to	oncogenic	programming.	
Mol	Cell.	2011;44(4):609-620.	
Lauring	J,	Abukhdeir	AM,	Konishi	H,	Garay	JP,	Gustin	JP,	Wang	Q,	Arceci	RJ,	Matsui	W,	Park	
BH.	The	multiple	myeloma	associated	MMSET	gene	contributes	to	cellular	adhesion,	
clonogenic	growth,	and	tumorigenicity.	Blood.	2008;111(2):856-864.	

Lauring	J,	Cosgrove	DP,	Fontana	S,	Gustin	JP,	Konishi	H,	Abukhdeir	AM,	Garay	JP,	Mohseni	
M,	Wang	GM,	Higgins	MJ,	Gorkin	D,	Reis	M,	Vogelstein	B,	Polyak	K,	Cowherd	M,	Buckhaults	
PJ,	Park	BH.	Knock	in	of	the	AKT1	E17K	mutation	in	human	breast	epithelial	cells	does	not	
recapitulate	oncogenic	PIK3CA	mutations.	Oncogene.	2010;29(16):2337-2345.	
Lauring	J,	Park	BH,	Wolff	AC.	The	phosphoinositide-3-kinase-Akt-mTOR	pathway	as	a	
therapeutic	target	in	breast	cancer.	J	Natl	Compr	Canc	Netw.	2013;11(6):670-678.	

Wang	GM,	Wong	HY,	Konishi	H,	Blair	BG,	Abukhdeir	AM,	Gustin	JP,	Rosen	DM,	Denmeade	
SR,	Rasheed	Z,	Matsui	W,	Garay	JP,	Mohseni	M,	Higgins	MJ,	Cidado	J,	Jelovac	D,	Croessmann	
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S,	Cochran	RL,	Karnan	S,	Konishi	Y,	Ota	A,	Hosokawa	Y,	Argani	P,	Lauring	J,	Park	BH.	Single	
copies	of	mutant	KRAS	and	mutant	PIK3CA	cooperate	in	immortalized	human	epithelial	
cells	to	induce	tumor	formation.	Cancer	Res.	2013;73(11):3248-3261.	
Yi	KH,	Axtmayer	J,	Gustin	JP,	Rajpurohit	A,	Lauring	J.	Functional	analysis	of	non-hotspot	
AKT1	mutants	found	in	human	breast	cancers	identifies	novel	driver	mutations:	
implications	for	personalized	medicine.	Oncotarget.	2013;4(1):29-34.	
SENSITIVITY	OF	TOBACCO-INDUCED	CANCER	TO	HERPES	VIRAL	
ONCOLYSIS/SELECTIVE	HERPES	VIRAL	TARGETING	OF	TOBACCO-RELATED	CANCERS		

Richard	J.	Wong,	MD;	Memorial	Sloan-Kettering	Cancer	Center;	CIA	2007		
Replication-competent	oncolytic	herpes	viruses	have	a	remarkable	ability	to	selectively	
infect	tobacco-induced	cancers	while	preserving	adjacent	normal	tissues,	which	may	be	
due	to	the	differential	expression	of	herpes	viral	receptors	on	cancer	cells.	Dr.	Wong’s	goal	
was	to	determine	if	the	herpes	viral	receptor	status	of	squamous	cell	carcinoma	is	useful	as	
a	determinant	of	sensitivity	to	oncolytic	herpes	simplex	virus	therapy.	This	was	based	on	
the	hypotheses	that:	1)	cancers	of	the	lung	and	head	and	neck	caused	by	tobacco	smoke	
exposure	have	elevated	expression	of	herpes	viral	receptors	compared	to	normal	tissues	
allowing	for	increased	susceptibility	to	herpes	viral	infection	and	lysis;	and	2)	an	
assessment	of	herpes	viral	receptor	expression	in	each	malignancy	allows	prediction	of	
tumor	response	to	herpes	oncolytic	viral	therapy.		
FAMRI	SUPPORTED	RESEARCH		
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Gil	Z,	Cavel	O,	Kelly	K,	Brader	P,	Rein	A,	Gao	SP,	Carlson	DL,	Shah	JP,	Fong	Y,	Wong	RJ.	
Paracrine	regulation	of	pancreatic	cancer	cell	invasion	by	peripheral	nerves.	J	Natl	Cancer	
Inst.	2010;102(2):107-118.	
Gil	Z,	Kelly	KJ,	Brader	P,	Shah	JP,	Fong	Y,	Wong	RJ.	Utility	of	a	herpes	oncolytic	virus	for	the	
detection	of	neural	invasion	by	cancer.	Neoplasia.	2008;10(4):347-353.	

Kelly	K,	Brader	P,	Rein	A,	Shah	JP,	Wong	RJ,	Fong	Y,	Gil	Z.	Attenuated	multimutated	herpes	
simplex	virus-1	effectively	treats	prostate	carcinomas	with	neural	invasion	while	
preserving	nerve	function.	FASEB	J.	2008;22(6):1839-1848.	

Lin	SF,	Gao	SP,	Price	DL,	Li	S,	Chou	TC,	Singh	P,	Huang	YY,	Fong	Y,	Wong	RJ.	Synergy	of	a	
herpes	oncolytic	virus	and	paclitaxel	for	anaplastic	thyroid	cancer.	Clin	Cancer	Res.	
2008;14(5):1519-1528.	
Lin	SF,	Price	DL,	Chen	CH,	Brader	P,	Li	S,	Gonzalez	L,	Zhang	Q,	Yu	YA,	Chen	N,	Szalay	AA,	
Fong	Y,	Wong	RJ.	Oncolytic	vaccinia	virotherapy	of	anaplastic	thyroid	cancer	in	vivo.	J	Clin	
Endocrinol	Metab.	2008;93(11):4403-4407.	
Lin	SF,	Yu	Z,	Riedl	C,	Woo	Y,	Zhang	Q,	Yu	YA,	Timiryasova	T,	Chen	N,	Shah	JP,	Szalay	AA,	
Fong	Y,	Wong	RJ.	Treatment	of	anaplastic	thyroid	carcinoma	in	vitro	with	a	mutant	vaccinia	
virus.	Surgery.	2007;142(6):976-983;	discussion	976-983.	

Price	DL,	Lin	SF,	Han	Z,	Simpson	G,	Coffin	RS,	Wong	J,	Li	S,	Fong	Y,	Wong	RJ.	Oncolysis	using	
herpes	simplex	virus	type	1	engineered	to	express	cytosine	deaminase	and	a	fusogenic	
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glycoprotein	for	head	and	neck	squamous	cell	carcinoma.	Arch	Otolaryngol	Head	Neck	Surg.	
2010;136(2):151-158.	

Yu	Z,	Li	S,	Huang	YY,	Lin	SF,	Fong	Y,	Wong	RJ.	Sensitivity	of	squamous	cell	carcinoma	lymph	
node	metastases	to	herpes	oncolytic	therapy.	Clin	Cancer	Res.	2008;14(6):1897-1904.		

USURPING	SIGNALING	CHARACTERISTICS	OF	BREAST,	CERVICAL	AND	PROSTATE	
CANCER	TO	TARGET	THEM	WITH	A	"SIGNAL-SMART"	VIRUS	
Faris	Farassati,	PhD,	PharmD;	University	of	Minnesota,	University	of	Kansas	Medical	
Center;	YCSA	2006		

Dr.	Farassati	and	colleagues	generated	an	oncolytic	herpes	virus	to	target	cancer	cells	with	
increased	activation	of	the	Ras	signaling	pathway	(Signal-Smart	1	or	SS1	virus).	The	
research	team	showed	that	SS1	was	capable	of	specifically	targeting	cells	with	an	
overactivated	Ras/ERK/	ELK	pathway.	They	also	showed	that	certain	transcription	factors	
downstream	of	Ras	pathway	(i.e.,	phospho-ELK)	can	be	used	as	molecular	indicators	for	
targeting	tumors	with	oncolytic	herpes.	The	team	obtained	results	from	targeting	the	SC	
mouse	model	for	cancer	with	SS1	that	demonstrates	significant	induction	of	tumors.	The	
investigators	studied	the	role	of	the	immune	system	in	boosting	the	oncolytic	effects	of	SS1	
in	vivo.		
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Vuksanovic	D,	Woo	RA,	Mautner	VF,	Kluwe	L,	Clapp	DW,	De	Vries	GH,	Thomas	SL,	Kurtz	A,	
Parada	LF,	Farassati	F.	Ral	overactivation	in	malignant	peripheral	nerve	sheath	tumors.	Mol	
Cell	Biol.	2009;29(14):3964-3974.	

Borrego-Diaz	E,	Mathew	R,	Hawkinson	D,	Esfandyari	T,	Liu	Z,	Lee	PW,	Farassati	F.	Pro-
oncogenic	cell	signaling	machinery	as	a	target	for	oncolytic	viruses.	Curr	Pharm	Biotechnol.	
2012;13(9):1742-1749.	

Borrego-Diaz	E,	Terai	K,	Lialyte	K,	Wise	AL,	Esfandyari	T,	Behbod	F,	Mautner	VF,	Spyra	M,	
Taylor	S,	Parada	LF,	Upadhyaya	M,	Farassati	F.	Overactivation	of	Ras	signaling	pathway	in	
CD133+	MPNST	cells.	J	Neurooncol.	2012;108(3):423-434.	

Dolatkhah	R,	Somi	MH,	Bonyadi	MJ,	Asvadi	Kermani	I,	Farassati	F,	Dastgiri	S.	Colorectal	
cancer	in	iran:	molecular	epidemiology	and	screening	strategies.	J	Cancer	Epidemiol.	
2015;2015:643020.	
Dudek	AZ,	Zwolak	P,	Jasinski	P,	Terai	K,	Gallus	NJ,	Ericson	ME,	Farassati	F.	Protein	kinase	C-
beta	inhibitor	enzastaurin	(LY317615.HCI)	enhances	radiation	control	of	murine	breast	
cancer	in	an	orthotopic	model	of	bone	metastasis.	Invest	New	Drugs.	2008;26(1):13-24.	
Esfandyari	T,	Tefferi	A,	Szmidt	A,	Alain	T,	Zwolak	P,	Lasho	T,	Lee	PW,	Farassati	F.	
Transcription	factors	down-stream	of	Ras	as	molecular	indicators	for	targeting	
malignancies	with	oncolytic	herpes	virus.	Mol	Oncol.	2009;3(5-6):464-468.	

Ezzeldin	M,	Borrego-Diaz	E,	Taha	M,	Esfandyari	T,	Wise	AL,	Peng	W,	Rouyanian	A,	Asvadi	
Kermani	A,	Soleimani	M,	Patrad	E,	Lialyte	K,	Wang	K,	Williamson	S,	Abdulkarim	B,	Olyaee	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

560	

M,	Farassati	F.	RalA	signaling	pathway	as	a	therapeutic	target	in	hepatocellular	carcinoma	
(HCC).	Mol	Oncol.	2014;8(5):1043-1053.	

Farassati	F,	Pan	W,	Yamoutpour	F,	Henke	S,	Piedra	M,	Frahm	S,	Al-Tawil	S,	Mangrum	WI,	
Parada	LF,	Rabkin	SD,	Martuza	RL,	Kurtz	A.	Ras	signaling	influences	permissiveness	of	
malignant	peripheral	nerve	sheath	tumor	cells	to	oncolytic	herpes.	Am	J	Pathol.	
2008;173(6):1861-1872.	
Male	H,	Patel	V,	Jacob	MA,	Borrego-Diaz	E,	Wang	K,	Young	DA,	Wise	AL,	Huang	C,	Van	
Veldhuizen	P,	O'Brien-Ladner	A,	Williamson	SK,	Taylor	SA,	Tawfik	O,	Esfandyari	T,	
Farassati	F.	Inhibition	of	RalA	signaling	pathway	in	treatment	of	non-small	cell	lung	cancer.	
Lung	Cancer.	2012;77(2):252-259.	

Mangrum	WI,	Farassati	F,	Kadirvel	R,	Kolbert	CP,	Raghavakaimal	S,	Dai	D,	Ding	YH,	Grill	D,	
Khurana	VG,	Kallmes	DF.	mRNA	expression	in	rabbit	experimental	aneurysms:	a	study	
using	gene	chip	microarrays.	AJNR	Am	J	Neuroradiol.	2007;28(5):864-869.	

Pan	W,	Bodempudi	V,	Esfandyari	T,	Farassati	F.	Utilizing	ras	signaling	pathway	to	direct	
selective	replication	of	herpes	simplex	virus-1.	PLoS	One.	2009;4(8):e6514.	

Patel	MR,	Jacobson	BA,	De	A,	Frizelle	SP,	Janne	P,	Thumma	SC,	Whitson	BA,	Farassati	F,	
Kratzke	RA.	Ras	pathway	activation	in	malignant	mesothelioma.	J	Thorac	Oncol.	
2007;2(9):789-795.	

Patel	MR,	Sadiq	AA,	Jay-Dixon	J,	Jirakulaporn	T,	Jacobson	BA,	Farassati	F,	Bitterman	PB,	
Kratzke	RA.	Novel	role	of	c-jun	N-terminal	kinase	in	regulating	the	initiation	of	cap-
dependent	translation.	Int	J	Oncol.	2012;40(2):577-582.	

Wang	K,	Bodempudi	V,	Liu	Z,	Borrego-Diaz	E,	Yamoutpoor	F,	Meyer	A,	Woo	RA,	Pan	W,	
Dudek	AZ,	Olyaee	MS,	Esfandyari	T,	Farassati	F.	Inhibition	of	mesothelin	as	a	novel	strategy	
for	targeting	cancer	cells.	PLoS	One.	2012;7(4):e33214.	
Wang	K,	Terai	K,	Peng	W,	Rouyanian	A,	Liu	J,	Roby	KF,	Wise	AL,	Ezzeldin	M,	Larson	J,	Woo	
RA,	Lialyte	K,	Farassati	F.	The	role	of	RalA	in	biology	and	therapy	of	ovarian	cancer.	
Oncotarget.	2013.	
Yamoutpour	F,	Bodempudi	V,	Park	SE,	Pan	W,	Mauzy	MJ,	Kratzke	RA,	Dudek	A,	Potter	DA,	
Woo	RA,	O'Rourke	DM,	Tindall	DJ,	Farassati	F.	Gene	silencing	for	epidermal	growth	factor	
receptor	variant	III	induces	cell-specific	cytotoxicity.	Mol	Cancer	Ther.	2008;7(11):3586-
3597.	

PRESENTATIONS	AND	ABSTRACTS		
Farassati	F.	Ezh2	pathway	as	a	cancer	stem	cell	specific	target.	Presented	at	UC	Davis	Stem	
Cell	Institute.	Davis	CA,	Jun	29,	2015.	

Farassati	F.	Gene	and	drug	therapy	targeting	Ras	signaling	pathway.	Presented	at	the	
Moffitt	Cancer	Center,	University	of	Southern	Florida.	Tampa,	FL,	2009.	

Farassati	F.	Innovation	minds	in	prostate	cancer	treatment	(IMPaCT).	Presented	at	the	
CDMRP-PCRP	meeting.	Orlando,	FL,	SS1	oncolytic	virus	in	treatment	of	prostate	cancer,	
2011.		
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Farassati	F.	Intervention	with	Ras	signaling	pathway	in	treatment	of	human	cancers.	
Presented	at	the	University	of	Hawaii	Cancer	Center.	Honolulu,	HI,	Aug	13-14,	2012.		

Farassati	F.	Intervention	with	Ras/Ral	signaling	for	targeting	human	cancers.	Presented	at	
University	of	Minnesota:	Cancer	Center	research	seminars.	Minneapolis,	MN,	2007.	

Farassati	F.	Molecular	targeting	of	prostate	cancer.	Presented	at	the	Nevada	Cancer	
Institute,	Prostate	Cancer	Research	Core.	Las	Vegas,	NV,	2011.	
Farassati	F.	Overactivation	of	RalA	pathway	in	HCC	Need	title.	Presented	at	the	American	
Association	for	the	Study	of	Liver	Diseases	(AASLD)	Annual	Meeting.	San	Francisco,	CA,	Nov	
4-8,	2011.		
Farassati	F.	Ral	signaling:	biology	and	therapeutic	implications.	Presented	at	Howard	
University	Medical	School.	Washington	DC,	2006.	
Farassati	F.	RalA	signaling	in	therapy	of	human	cancers.	Presented	at	the	University	of	
Maryland	Cancer	Center.	Baltimore,	MD,	Jul	31,	2015.		

Farassati	F.	Signal-smart	oncolytic	virus	for	targeting	prostate	cancer.	Presented	at	the	
Nevada	Cancer	Institute,	Prostate	Cancer	Research	Core.	Las	Vegas,	NV,	2010.	

Farassati	F.	Targeting	cancer	stem	cells	with	oncolytic	viruses.	Presented	at	Columbia	
University	Medical	Center.	New	York,	NY,	Oct.	28,	2015.	
Farassati	F.	Targeting	cancer	stem	cells	with	oncolytic	viruses.	Presented	at	the	Institut	
Català	d´Oncologia.	Barcelona,	Spain,	Jun	2014.	
Farassati	F.	Targeting	cancer	stem	cells	with	oncolytic	viruses.	Sixth	International	
Conference	on	Oncolytic	Viruses	as	Cancer	Therapeutics.	Las	Vegas,	NV,	Mar,	2011.		

Farassati	F.	Targeting	CD133	in	treatment	of	HCC.	Presented	at	the	Liver	Carcinogenesis	
Session,	Digestive	Disease	Week.	Orlando,	FL,	May	18-21,	2013.		

Farassati	F.	Targeting	head	&	neck	cancer	with	oncolytic	viruses.	Presented	at	Yale	
University,	Department	of	ENT.	New	Haven,	CT,	Jul	18,	2014.	

Farassati	F.	Targeting	ovarian	cancer	with	oncolytic	viruses.	Presented	at	the	University	of	
Pennsylvania,	Ovarian	Cancer	Research	Center.	Philadelphia,	PA,	May	2012.	
Farassati	F.	Transcriptional	Targeting	of	CD133+	Cancer	stem	cells	by	oncolytic	viruses.	
Presented	at	the	Seventh	International	Meeting	on	Replicating	Oncolytic	Virus	
Therapeutics.	Quebec	City,	Quebec,	Canada,	Jun	15-18,	2013.		
Huang	CH,	Van	Veldhuizen	PJ,	Gadashova	A,	Williamson	SK,	Farassati	F.	Docetaxel	followed	
by	temsirolimus	in	suppression	of	mTOR	pathway	[abstract].	J	Clin	Oncol	
2012;30:suppl13535.		

Terai	K,	Liu	Z,	Borrego-Diaz	E,	Esfandyari	T,	Farassati	F.	Targeting	hepatocellular	
carcinoma	by	elimination	of	CD133+	cancer	stem	cells	[abstract].	Gastroenterology	
2013;144	(5):S-942.		
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Farassati	F.	Ras	Signaling	pathway	in	biology	and	therapy	of	MPNST.	In:	Upadhyaya	M,	
Cooper	D,	eds.	Neurofibromatosis	Type	I.	New	York,	NY:	Springer,	2013.		

Seecharan	D,	Pollack	A,	Farassati	F.	Novel	therapeutic	concepts	in	targeting	glioma.	In:	
Farassati	F,	ed.	Innovative	Surgical	Management	of	Glioma.	Rijeka,	Croatia:	InTech,	2012.		

SOMATIC	CELL	KNOCK-IN	OF	A	MUTANT	K-RAS	GENE	FOR	UNDERSTANDING	AND	
TARGETING	RAS-INDUCED	CANCERS	RELATED	TO	SECONDHAND	TOBACCO	SMOKE		
Hiroyuki	Konishi,	MD,	PhD,	Ben-Ho	Park,	MD,	PhD;	Johns	Hopkins	Medical	
Institutions;	CIA	2006		

The	analysis	of	Dr.	Park’s	K-ras	gene-targeted	cell	models	revealed	that	the	mutation	of	a	
single	K-ras	allele	does	not	confer	remarkable	oncogenic	properties	that	have	been	seen	in	
conventional	cell	models	with	the	ectopic	overexpression	of	mutant	K-ras.	In	addition,	the	
heterozygous	K-ras	mutation	was	only	found	in	a	half	of	cancer	cell	lines	harboring	mutant	
K-ras	analyzed	in	this	study;	and	the	remaining	half	demonstrated	K-ras	homozygous	
mutation,	copy	number	gain,	or	amplification	accompanied	by	its	deregulated	expression.	
These	data	suggest	that	a	sole	K-ras	mutation	does	not	provide	sufficient	oncogenic	
properties	to	accomplish	full	cellular	transformation,	and	other	oncogenic	events	in	
addition	to	K-ras	mutation	are	required	for	cancer	development.	The	gain,	amplification,	
and	overexpression	of	mutant	K-ras	itself	are	likely	to	serve	as	cooperative	oncogenic	
events	supplementing	K-ras	mutation	as	demonstrated	in	this	study.	The	examination	of	K-
ras	downstream	activity	in	K-ras	gene-targeted	cell	clones	as	well	as	various	cancer	cell	
lines	further	suggested	that	multiple	oncogenic	signals	cooperate	with	K-ras	pathway	to	
activate	oncogenic	effector	molecules	and	thereby	achieve	cellular	transformation.		
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Bachman	KE,	Park	BH.	Tamoxifen-stimulated	growth	of	breast	cancer	due	to	p21	loss.	Proc	
Natl	Acad	Sci	U	S	A.	2008;105(1):288-293.	

Gustin	JP,	Karakas	B,	Weiss	MB,	Abukhdeir	AM,	Lauring	J,	Garay	JP,	Cosgrove	D,	Tamaki	A,	
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Bachman	KE,	Park	BH.	Knockin	of	mutant	PIK3CA	activates	multiple	oncogenic	pathways.	
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out.	Cancer	Biol	Ther.	2007;6(7):1025-1030.	
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Park	BH,	Lauring	JD.	Tangible	property	disclosure:	MMSET	knockout	and	knock	down	
multiple	myeloma	cells.	2008.	

TARGETING	THE	TROP-2	RECEPTOR	PATHWAY	IN	CANCER		
Loren	Michel,	MD;	Washington	University;	YCSA	2006		

Dr.	Michel	and	colleagues	identified	an	essential	role	for	Trop-2	in	tumor	formation	and	
invasion.	Tumor	cells	in	which	Trop-2	production	is	blocked	by	RNA	interference	are	no	
longer	able	to	grow	as	tumors,	suggesting	that	targeting	Trop-2	can	be	effective	in	treating	
cancer.	The	investigators	found	that	Trop-2	is	expressed	in	approximately	one-third	of	
primary	breast	tumors.	No	direct	correlation	between	Trop-2	and	prognosis	has	been	
found;	however,	when	breast	cancer	cells	based	on	high	versus	low	levels	of	Trop-2	
expression	are	purified,	only	cells	expressing	high	levels	are	tumorigenic	and	invasive.	This	
suggests	that	the	more	aggressive	fraction	of	tumor	cells	is	that	which	expresses	high	levels	
of	Trop-2.	Consistent	with	these	observations,	it	has	been	reported	that	poly-clonal	
antibodies	against	Trop-2	can	block	tumor	cell	invasion.	There	is	a	monoclonal	antibody	
against	Trop-2	that	has	antitumor	properties.	When	human	tumor	cell	xenografts	growing	
in	mice	are	treated	with	this	antibody,	tumors	either	decrease	or	fail	to	increase	in	size.		

FAMRI	SUPPORTED	RESEARCH		
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Wang	J,	Zhang	K,	Grabowska	D,	Li	A,	Dong	Y,	Day	R,	Humphrey	P,	Lewis	J,	Kladney	RD,	
Arbeit	JM,	Weber	JD,	Chung	CH,	Michel	LS.	Loss	of	Trop2	promotes	carcinogenesis	and	
features	of	epithelial	to	mesenchymal	transition	in	squamous	cell	carcinoma.	Mol	Cancer	
Res.	2011;9(12):1686-1695.	
THE	ROLE	OF	CDK5	IN	CANCER	AND	METASTASIS		

Barry	Nelkin,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2006		
Dr.	Nelkin	showed	that	CDK5	kinase	is	active	in	SCLC	and	in	several	other	types	of	cancer.	
Inhibition	of	CDK5	activity	results	in	invasion,	and	a	79%	decline	in	spontaneous	
metastasis.	This	suggests	that	inhibition	of	CDK5	could	be	therapeutically	beneficial	in	
limiting	metastasis	in	cancers	associated	with	tobacco	smoke	exposure.	Dr.	Nelkin	
examined	the	steps	of	metastasis	affected	by	CDK5	activity	in	a	xenograft	model	in	vivo	
using	intravital	imaging	and	experimental	metastasis.	Dr.	Nelkin	and	his	team	explored	
whether	CDK5	act	as	inducing	factors	for	HGF/SF	and	CXCL12/SDF-1,	which	promote	
metastasis.	They	hypothesized	that	inhibition	of	CDK5	can	sensitize	cancer	cells	to	
chemotherapeutic	agents	by	altering	normal	cytoskeletal	function.	They	also	hypothesized	
that	NNK,	a	component	of	cigarette	smoke	shown	to	activate	cell	motility	and	invasion,	acts	
through	a	CDK5-dependent	pathway.	They	investigated	the	molecular	pathway	by	which	
NNK	promotes	metastasis,	examined	whether	inhibition	of	CDK5	can	block	NNK-induced	
SCLC	cell	migration	and	invasion,	and	determined	whether	NNK	treatment	results	
increased	CDK5	activity	in	SCLC	cells.	CDK5	was	defined	as	a	potential	therapeutic	target	in	
cancer,	and	cigarette	smoke	exposure	was	implicated	in	the	activation	of	CDK5.	The	work	
started	with	this	study	went	on	to	Phase	I	clinical	development:	Dinaciclib	and	Akt	
Inhibitor	MK2206	in	treating	patients	with	pancreatic	cancer	that	cannot	be	removed	by	
surgery	(NCT01783171).		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

565	

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Feldmann	G,	Mishra	A,	Bisht	S,	Karikari	C,	Garrido-Laguna	I,	Rasheed	Z,	Ottenhof	NA,	Dadon	
T,	Alvarez	H,	Fendrich	V,	Rajeshkumar	NV,	Matsui	W,	Brossart	P,	Hidalgo	M,	Bannerji	R,	
Maitra	A,	Nelkin	BD.	Cyclin-dependent	kinase	inhibitor	Dinaciclib	(SCH727965)	inhibits	
pancreatic	cancer	growth	and	progression	in	murine	xenograft	models.	Cancer	Biol	Ther.	
2011;12(7):598-609.	

Feldmann	G,	Mishra	A,	Hong	SM,	Bisht	S,	Strock	CJ,	Ball	DW,	Goggins	M,	Maitra	A,	Nelkin	BD.	
Inhibiting	the	cyclin-dependent	kinase	CDK5	blocks	pancreatic	cancer	formation	and	
progression	through	the	suppression	of	Ras-Ral	signaling.	Cancer	Res.	2010;70(11):4460-
4469.	
PRESENTATIONS	AND	ABSTRACTS		

Wissing	MD,	Kim	E,	Dadon	T,	Shim	JS,	Mendonca	J,	Piontek	K,	Liu	JO,	Carducci	MA,	Kachhap	
SK,	Nelkin	BD.	Small	molecule	screening	of	prostate	and	pancreatic	cancer	cell	lines	
identifies	tilorone	dihydrochloride	as	a	compound	that	selectively	inhibits	growth	in	cells	
with	inhibited	cyclin-dependent	kinase	5.	Presented	at	the	American	Association	for	Cancer	
Research	102nd	Annual	Meeting.	Orlando,	FL,	Apr	2-6,	2011.		
THE	ROLE	OF	LYSINE	HISTONE	METHYLTRANSFERASE	SET	7/9	IN	BREAST	CANCER		

Nickolai	A.	Barlev,	PhD;	Tufts-New	England	Medical	Center	Hospitals;	CIA	2005		
Dr.	Barlev	and	collaborators	discovered	a	mechanism	by	which	p53	is	upregulated	in	
response	to	DNA	damage	through	lysine	methylation.	They	investigated	the	molecular	
mechanisms	of	p53	activation	by	lysine	methylation	in	response	to	SHS	exposure	using	a	
mammary	cell	model	system.	In	addition,	they	found	that	lysine	methylation	is	not	only	
required	for	activation	of	p53,	but	is	also	necessary	for	global	DNA	repair.		
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Ivanov	GS,	Ivanova	T,	Kurash	J,	Ivanov	A,	Chuikov	S,	Gizatullin	F,	Herrera-Medina	EM,	
Rauscher	F,	3rd,	Reinberg	D,	Barlev	NA.	Methylation-acetylation	interplay	activates	p53	in	
response	to	DNA	damage.	Mol	Cell	Biol.	2007;27(19):6756-6769.	

Morgunkova	A,	Barlev	NA.	Lysine	methylation	goes	global.	Cell	Cycle.	2006;5(12):1308-
1312.	

THE	IMPACT	OF	SWI/SNF	COMPLEX	IN	CANCER		
David	N.	Reisman,	MD,	PhD;	University	of	Michigan;	CIA	2005		

Dr.	Reisman’s	hypothesis	was	that	loss	of	the	activity	of	the	chromatin	remodeling	complex	
SWI/	SNF	is	a	pivotal	event	in	development	of	smoking-related	cancers.	The	loss	abrogates	
key	cellular	growth	controls	such	as	the	functions	of	tumor	suppressor	proteins	Rb	and	p53	
and	it	negatively	influences	important	signaling	pathways	that	are	targets	for	clinical	
intervention.	He	determined	the	epigenetic	mechanism	underlying	biological	response	
modifier	(BRM)	suppression	and	identified	novel	drugs	that	can	restore	BRM	expression.	
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He	also	investigated	the	mechanism	of	brahma-related	gene	1	(BRG1)	loss,	defined	how	
loss	of	BRM	affects	cancer	development,	and	determined	how	loss	of	BRG1	can	be	used	as	a	
biomarker	to	guide	clinical	decision	making.		
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Brena	RM,	Morrison	C,	Liyanarachchi	S,	Jarjoura	D,	Davuluri	RV,	Otterson	GA,	Reisman	D,	
Glaros	S,	Rush	LJ,	Plass	C.	Aberrant	DNA	methylation	of	OLIG1,	a	novel	prognostic	factor	in	
non-small	cell	lung	cancer.	PLoS	Med.	2007;4(3):e108.	

Glaros	S,	Cirrincione	GM,	Muchardt	C,	Kleer	CG,	Michael	CW,	Reisman	D.	The	reversible	
epigenetic	silencing	of	BRM:	implications	for	clinical	targeted	therapy.	Oncogene.	
2007;26(49):7058-7066.	
Glaros	S,	Cirrincione	GM,	Palanca	A,	Metzger	D,	Reisman	D.	Targeted	knockout	of	BRG1	
potentiates	lung	cancer	development.	Cancer	Res.	2008;68(10):3689-3696.	

Wilson	R,	Glaros	S,	Brown	RK,	Michael	C,	Reisman	D.	Complete	radiographic	response	of	
primary	pulmonary	angiosarcomas	following	gemcitabine	and	taxotere.	Lung	Cancer.	
2008;61(1):131-136.	

Wilson	RL,	Brown	RK,	Reisman	D.	Surgical	resection	for	metastatic	non-small	cell	lung	
cancer	to	the	pancreas.	Lung	Cancer.	2009;63(3):433-435.	

BASE	EXCISION	REPAIR	IN	SHS	CAUSED	DNA	DELETIONS	AND	CANCER		
Robert	Schiestl,	PhD;	University	of	California,	Los	Angeles;	CIA	2005		

It	has	been	difficult	to	produce	lung	tumors	in	experimental	animals	with	side	stream	or	
even	mainstream	cigarette	smoke.	Dr.	Schiestl	hypothesized	that	such	difficulty	may	be	due	
to	the	extreme	variation	of	humans	in	genetic	cancer-predisposing	factors	and	that	only	
people	with	polymorphisms	in	oxidative	DNA	damage	repair	genes	have	the	highest	risk	
for	smoking-induced	cancer.	Dr.	Schiestl	showed	that	sidestream	cigarette	smoke	causes	an	
elevated	frequency	of	DNA	deletions	in	vivo	in	mice.	He	and	his	colleagues	have	shown	that	
such	deletion	events	are	increased	by	environmental	and	genetic	cancer-predisposing	
factors.	Besides	mechanistic	insight	into	the	genetic	control	of	sidestream	smoke-induced	
lung	cancer,	this	study	provided	an	animal	model	for	smoke-induced	cancer,	which	could	
be	used	for	further	studies	on	mechanisms	and	intervention.	It	may	also	provide	
justification	for	determining	whether	people	exposed	to	SHS	that	develop	cancer	are	more	
likely	to	have	mutations	in	genes	important	in	DNA	repair.		
SENSITIVITY	OF	TOBACCO-INDUCED	CANCER	TO	HERPES	VIRAL	ONCOLYSIS		

Richard	J.	Wong,	MD;	Memorial	Sloan-Kettering	Cancer	Center;	CIA	2004		

Please	see	the	synopsis	of	Dr.	Wong’s	2007	award.		
FAMRI	SUPPORTED	RESEARCH		
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Gil	Z,	Rein	A,	Brader	P,	Li	S,	Shah	JP,	Fong	Y,	Wong	RJ.	Nerve-sparing	therapy	with	oncolytic	
herpes	virus	for	cancers	with	neural	invasion.	Clin	Cancer	Res.	2007;13(21):6479-6485.	
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Huang	YY,	Yu	Z,	Lin	SF,	Li	S,	Fong	Y,	Wong	RJ.	Nectin-1	is	a	marker	of	thyroid	cancer	
sensitivity	to	herpes	oncolytic	therapy.	J	Clin	Endocrinol	Metab.	2007;92(5):1965-1970.	

Wong	RJ,	Chan	MK,	Yu	Z,	Ghossein	RA,	Ngai	I,	Adusumilli	PS,	Stiles	BM,	Shah	JP,	Singh	B,	
Fong	Y.	Angiogenesis	inhibition	by	an	oncolytic	herpes	virus	expressing	interleukin	12.	Clin	
Cancer	Res.	2004;10(13):4509-4516.	

Wong	RJ,	Chan	MK,	Yu	Z,	Kim	TH,	Bhargava	A,	Stiles	BM,	Horsburgh	BC,	Shah	JP,	Ghossein	
RA,	Singh	B,	Fong	Y.	Effective	intravenous	therapy	of	murine	pulmonary	metastases	with	an	
oncolytic	herpes	virus	expressing	interleukin	12.	Clin	Cancer	Res.	2004;10(1	Pt	1):251-259.	

Yu	Z,	Chan	MK,	O-charoenrat	P,	Eisenberg	DP,	Shah	JP,	Singh	B,	Fong	Y,	Wong	RJ.	Enhanced	
nectin-1	expression	and	herpes	oncolytic	sensitivity	in	highly	migratory	and	invasive	
carcinoma.	Clin	Cancer	Res.	2005;11(13):4889-4897.	
Yu	Z,	Li	S,	Brader	P,	Chen	N,	Yu	YA,	Zhang	Q,	Szalay	AA,	Fong	Y,	Wong	RJ.	Oncolytic	vaccinia	
therapy	of	squamous	cell	carcinoma.	Mol	Cancer.	2009;8:45.	

	ROLES	OF	THE	CHECKPOINT	KINASES	IN	THE	RESPONSES	OF	HUMAN	CANCER	CELLS	
TO	DNA	DAMAGE		

Fred	Bunz,	MD,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2003		

The	majority	of	people	with	cancers	caused	by	smoking	or	SHS	exposure	are	treated	with	
radiation	therapy,	used	alone	or	in	combination	with	chemotherapy	or	surgery.	Dr.	Bunz	
tested	molecular	targets	that	may	increase	the	sensitivity	of	cancer	cells	to	ionizing	
radiation	and	DNA	damaging	drugs.	One	promising	molecular	target	is	the	ATR	kinase.	This	
DNA-damage	induced	enzyme	is	involved	in	the	basic	response	of	cells	to	radiation	and	
other	forms	of	anticancer	therapy.	The	investigators	showed	that	the	genetic	inhibition	of	
ATR	kinase	activity	causes	cancer	cells	to	become	highly	sensitive	to	widely	used	
therapeutic	agents.	The	team	determined	the	sensitivity	of	DNA	damage	signaling-deficient	
xenograft	tumors	to	the	effects	of	ionizing	radiation	and	identified	small	molecules	that	
specifically	inhibit	ATR	kinase	activity.	They	identified	a	drug,	BAY11-7082,	that	inhibits	
NF-	kappa	B	signaling	as	an	inhibitor	of	ATR.	This	potently	inhibits	ATR-dependent	
phosphorylation	of	Chk1	and	can	recapitulate	some	of	the	phenotypic	effects	of	ATR-
deficiency.	Further,	the	group	showed	that	NF-kappa	B	pathways	are	aberrantly	regulated	
in	ATR-deficient	cancer	cells.		
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cancer	cells	and	xenografts.	Cancer	Res.	2006;66(3):1684-1693.	
Hauguel	T,	Bunz	F.	Haploinsufficiency	of	hTERT	leads	to	telomere	dysfunction	and	
radiosensitivity	in	human	cancer	cells.	Cancer	Biol	Ther.	2003;2(6):679-684.	
Horowitz	DP,	Topaloglu	O,	Zhang	Y,	Bunz	F.	Deficiency	of	Bloom	syndrome	helicase	activity	
is	radiomimetic.	Cancer	Biol	Ther.	2008;7(11):1783-1786.	
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Hurley	PJ,	Wilsker	D,	Bunz	F.	Human	cancer	cells	require	ATR	for	cell	cycle	progression	
following	exposure	to	ionizing	radiation.	Oncogene.	2007;26(18):2535-2542.	

Kim	JS,	Bonifant	C,	Bunz	F,	Lane	WS,	Waldman	T.	Epitope	tagging	of	endogenous	genes	in	
diverse	human	cell	lines.	Nucleic	Acids	Res.	2008;36(19):e127.	

Rago	C,	Vogelstein	B,	Bunz	F.	Genetic	knockouts	and	knockins	in	human	somatic	cells.	Nat	
Protoc.	2007;2(11):2734-2746.	
Topaloglu	O,	Hurley	PJ,	Yildirim	O,	Civin	CI,	Bunz	F.	Improved	methods	for	the	generation	of	
human	gene	knockout	and	knockin	cell	lines.	Nucleic	Acids	Res.	2005;33(18):e158.	

Wilsker	D,	Bunz	F.	Chk1	phosphorylation	during	mitosis:	a	new	role	for	a	master	regulator.	
Cell	Cycle.	2009;8(8):1161-1163.	

Wilsker	D,	Petermann	E,	Helleday	T,	Bunz	F.	Essential	function	of	Chk1	can	be	uncoupled	
from	DNA	damage	checkpoint	and	replication	control.	Proc	Natl	Acad	Sci	U	S	A.	
2008;105(52):20752-20757.	
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Elsevier,	2005.	

Bunz	F.	Tangible	property	disclosure:	This	is	a	somatic	cell	knock	in	that	is	deficient	for	the	
DNA	damage	induced	activation	of	the	Chk1	kinase.	2008.	
Wilsker	D,	Bunz	F.	Cell	cycle	defects	and	apoptosis	in	Ataxia-telangiectasia.	In:	Ahmad	S,	ed.	
Molecular	Mechanisms	of	Ataxia-telangiectasia.	Landes	Bioscience,	2008.		

INHIBITORS	OF	HISTONE	ACETYLTRANSFERASE	(HAT)	AS	NOVEL	THERAPIES	FOR	
HPV-ASSOCIATED	MALIGNANCIES		

Rhoda	M.	Alani,	MD;	Johns	Hopkins	Medical	institutions;	YCSA	2002		
Dr.	Alani	determined	the	role	of	histone	acetyltransferase	(HAT)	in	the	development	of	
human	papillomavirus	(HPV)-associated	malignancies	such	as	cervical	and	head	and	neck	
cancers	and	developed	HAT	inhibitors	(HATIs)	as	HPV-related	tumor	therapies.	Dr.	Alani	
worked	on	developing	a	series	of	HAT	inhibitors	that	could	inhibit	oncogenic	HPV	
activation	with	minimal	toxicity.	She	also	worked	on	determining	the	effects	of	HATIs	on	
cell	cycle	progression	and	viability	in	HPV-positive	and	HPV-negative	cell	lines	and	
identifying	HPV-specific	cell	inhibitors.	The	precise	mechanism	of	action	of	HPV-specific	
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HATIs	and	their	ability	to	affect	cell	cycle	regulatory	proteins	was	also	investigated.	Access	
to	pure	HATI	compounds	was	facilitated	by	the	chemistry	therapy	core	of	the	Johns	
Hopkins	Medical	Institutions	FAMRI	Center	of	Excellence.		
FAMRI	SUPPORTED	RESEARCH		
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Ryu	B,	Fan	CY,	Cuezva	JM,	Martinez	M,	Arbiser	JL.	Malignant	transformation	of	human	cells	
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2005;280(14):13936-13943.	
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2005;25(13):5552-5566.	
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Id1	reveals	major	differences	in	angiogenesis	between	transplanted	and	autochthonous	
tumors.	Cancer	Cell.	2003;4(4):291-299.	
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Synthesis	and	evaluation	of	a	potent	and	selective	cell-permeable	p300	histone	
acetyltransferase	inhibitor.	J	Am	Chem	Soc.	2005;127(49):17182-17183.	

Zheng	Y,	Thompson	PR,	Cebrat	M,	Wang	L,	Devlin	MK,	Alani	RM,	Cole	PA.	Selective	HAT	
inhibitors	as	mechanistic	tools	for	protein	acetylation.	Methods	Enzymol.	2004;376:188-
199.	

EARLY	DETECTION	OF	CANCER	BY	HYPERMETHYLATION		
Paul	Cairns,	PhD;	Fox	Chase	Cancer	Center	at	Drexel	University;	YCSA	2002		

Dr.	Cairns	screened	matched	tumor	and	sediment	DNA	from	urine	specimens	taken	from	
kidney	cancer	patients	for	the	hypermethylation	status	of	six	normally	unmethylated	
tumor	suppressor	genes.	Results	revealed	hypermethylation	of	at	least	one	gene.	There	
was	a	difference	in	suppressor	gene	hypermethylation	patterns	between	clear	cell	and	non-
clear	cell	tumors,	suggesting	that	this	panel	of	suppressor	genes	may	be	useful	in	
differential	kidney	cell	cancer	diagnosis.	This	study	provided	a	path	to	an	early	noninvasive	
urine	diagnostic	test	for	renal	cancer.	Hypermethylation	of	at	least	one	out	of	three	
suppressor	genes	was	found	in	a	number	of	bladder	cancers.	Additionally,	gene	
hypermethylation	was	detected	in	urine	DNA	of	patients,	including	some	with	negative	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

570	

cytology.	Dr.	Cairns	concluded	that	methylation-specific	PCR	may	enhance	early	detection	
of	bladder	cancer	via	a	noninvasive	urine	test.	Dr.	Cairns	found	promoter	methylation	in	
tumor	suppressor	and	cancer	genes	in	93	out	of	100	kidney	cancer	tumors	of	various	
pathologic	types.	No	hypermethylation	was	noted	in	15	samples	from	normal	kidney	or	
ureteral	tissue.	Hypermethylation	of	the	tumor	suppressor	gene	VHL	was	found	to	be	
specific	for	clear	cell	tumors.	Promoter	hypermethylation	probably	plays	an	important	part	
in	kidney	tumor	genesis	and	the	hypermethylation	profile	may	provide	molecular	markers	
for	diagnostic	and	prognostic	approaches	to	renal	cancer.		

FAMRI	SUPPORTED	RESEARCH		
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Ibanez	de	Caceres	I,	Cairns	P.	Methylated	DNA	sequences	for	early	cancer	detection,	
molecular	classification	and	chemotherapy	response	prediction.	Clin	Transl	Oncol.	
2007;9(7):429-437.	

Ibanez	de	Caceres	I,	Dulaimi	E,	Hoffman	AM,	Al-Saleem	T,	Uzzo	RG,	Cairns	P.	Identification	
of	novel	target	genes	by	an	epigenetic	reactivation	screen	of	renal	cancer.	Cancer	Res.	
2006;66(10):5021-5028.	
Kagan	J,	Srivastava	S,	Barker	PE,	Belinsky	SA,	Cairns	P.	Towards	Clinical	Application	of	
Methylated	DNA	Sequences	as	Cancer	Biomarkers:	A	Joint	NCI's	EDRN	and	NIST	Workshop	
on	Standards,	Methods,	Assays,	Reagents	and	Tools.	Cancer	Res.	2007;67(10):4545-4549.	
MRN-TARGETED	CHEMOSENSITIZATION	FOR	ORAL	CANCER		

Daqing	Li,	MD;	University	of	Maryland,	University	of	Pennsylvania;	YCSA	2002		
Dr.	Li	and	colleagues	hypothesized	that	targeted	impairment	of	function	of	the	native	
cellular	repair	machinery	MRN	complex,	which	is	involved	in	DNA	replication,	DNA	repair,	
and	signaling	to	the	cell	cycle	checkpoints,	could	sensitize	tumor	cells	to	cisplatin.	They	
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designed	a	dominant	negative	vector	containing	a	mutant	Rad50	gene	that	significantly	
downregulates	MRN	expression	and	disrupts	MRN	function.	Combination	cisplatin	and	
mutant	Rad50	therapy	produced	significant	tumor	cytotoxicity	in	vitro	with	a	
corresponding	increase	in	DNA	damage	and	telomere	shortening.	In	cisplatin-resistant	
human	squamous	cell	cancer	xenografts,	combination	therapy	caused	dramatic	tumor	
regression	with	increased	apoptosis.	These	findings	support	the	use	of	targeted	Rad50	
disruption	as	a	novel	chemosensitizing	approach	for	cancer	therapy	in	the	context	of	
chemoresistance.	This	strategy	has	the	potential	to	be	applicable	to	several	types	of	
chemoresistant	malignant	tumors.		
FAMRI	SUPPORTED	RESEARCH		
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VP,	Drummond	IA,	Li	DY,	Ramchandran	R.	roundabout4	is	essential	for	angiogenesis	in	
vivo.	Proc	Natl	Acad	Sci	U	S	A.	2005;102(18):6373-6378.	
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Saito	K,	Khan	K,	Yu	SZ,	Ronson	S,	Rhee	J,	Li	G,	Van	Echo	D,	Suntharalingam	M,	O'Malley	BW,	
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and	neck	cancer.	Laryngoscope.	2009;119(1):82-88.	
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Tran	HM,	Shi	G,	Li	G,	Carney	JP,	O'Malley	B,	Li	D.	Mutant	Nbs1	enhances	cisplatin-induced	
DNA	damage	and	cytotoxicity	in	head	and	neck	cancer.	Otolaryngol	Head	Neck	Surg.	
2004;131(4):477-484.	
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CA	2008.		

Abuzeid	W,	Shi	G,	Rhee	J,	Carney	J,	O’Malley	BW,	Li	D.	Mutant	Rad50-mediated	cisplatin	
chemosensitization	for	the	treatment	of	human	head	and	neck	cancer.	Presented	at	the	
American	Association	of	Cancer	Research	Meeting.	Los	Angeles,	CA,	2007.		

Araki	K,	Abuzeid	W,	Khan	K,	Wang	J,	O’Malley	BW,	Li	D.	Cisplatin	chemosensitization	for	
head	and	neck	cancer.	Presented	at	the	American	Academy	of	Otolaryngology	Head	Neck	
Surgery	Meeting.	San	Diego,	CA,	2007.		

Shi	G,	Li	G,	Lang,	Yu	S,	O’Malley	BW,	Li	D.	Dominant	negative	effect	of	mutant	rad50	
sensitizes	cisplatin-based	hemotherapy	for	human	head	and	neck	cancer.	Presented	at	the	
American	Society	of	Gene	Therapy	Meeting.	Washington,	DC,	2003.		
Wobb	J,	Araki	K,	Xu	L,	Li	D,	O’Malley	BW.	FGF-targeted	chemosensitization	of	head	and	neck	
squamous	cell	carcinoma.	Presented	at	the	American	Association	of	Cancer	Research	
Meeting.	Denver	CO,	2009.		
MODULATION	OF	TUMOR	RESPONSE	TO	RETINOIDS		

Roberto	Pili,	MD;	Johns	Hopkins	University	Medical	Institutions;	CIA	2002		

Dr.	Pili	hypothesized	that:	1)	retinoid	resistance	in	tumors	is	associated	with	epigenetic	
loss	of	expression	of	retinoic	acid	receptor	beta	(RAR-beta	2);	2)	retinoid	resistant	tumors	
with	epigenetic	changes	at	RAR-beta	2	may	benefit	from	a	combined	therapy	with	RAR-
beta	2	agonists	and	chromatin	remodeling	drugs;	and	3)	loss	of	RAR-beta	2	expression	due	
to	epigenetic	changes	is	a	general	phenomenon	occurring	in	epithelial	precancerous	
lesions.	He	demonstrated	that	the	histone	deacetylase	inhibitor	(HDACI)	MS-275	appears	
to	revert	resistance	due	to	epigenetic	silencing	of	RAR-beta	2	in	human	epithelial	cell	
carcinoma	cells	and	has	greater	antitumor	efficacy	in	combination	with	13-cis	retinoic	acid.	
The	combination	of	HDACIs	and	retinoids	may	provide	a	therapeutic	approach	in	patients	
with	epithelial	cell	cancer.		
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L,	Paesante	S,	Dykema	K,	Furge	K,	Teh	BT,	Netto	G,	Pili	R.	Reversible	epithelial	to	
mesenchymal	transition	and	acquired	resistance	to	sunitinib	in	patients	with	renal	cell	
carcinoma:	evidence	from	a	xenograft	study.	Mol	Cancer	Ther.	2010;9(6):1525-1535.	
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promoter	by	the	histone	deacetylase	inhibitor	MS-275	in	a	prostate	cancer	model.	Proc	
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CANCER:	TREATMENT		

Completed	Research		
TARGETING	CANCER	STEM	CELLS	BY	ONCOLYTIC	VIRUSES:	TOWARDS	HUMAN	
TRIALS	
Faris	Farassati,	PhD;	PharmD;	Kansas	City	VA	Medical	Center	Foundation;	CIA	2016	

Oncolytic	viruses	are	a	novel	family	of	anti-cancer	agents.	Signal-Smart	2	and	Signal-Smart	
3	(SS2	and	SS3)	oncolytic	viruses	are	genetically	modified	versions	of	Herpes	Simplex	
Virus-1	transcriptionally	targeted	against	cancer	stem	cells.	These	agents	are	programmed	
to	infect	and	destroy	a	fraction	of	tumor	cells	that	act	as	the	stem	cell	backbone	of	a	tumor,	
hence	they	are	called	cancer	stem	cells	(CSCs).	According	to	the	CSC	model	for	tumor	
development,	a	fraction	of	cells	within	each	tumor	play	the	role	of	stem	cells	and	give	rise	
to	all	other	kinds	of	cells	needed	to	maintain	tumor	integrity.	An	effective	therapy	must	be	
able	to	destroy	CSCs.	There	are	no	pharmacological	agents	currently	available	for	specific	
targeting	of	CSCs.	And	the	lack	of	such	a	feature	in	current	chemotherapy	agents	leads	to	
eventual	tumor	relapse.	The	SS2	and	SS3	viruses	are	designed	to	attack	CSCs	and	therefore	
they	do	not	need	to	infect	each	and	every	tumor	cell.	In	this	study	the	investigators	will	
review	toxicology	and	biodistribution	studies	as	the	last	pre-clinical	steps	needed	before	
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applying	for	Phase	I	human	trials.	They	will	also	explore	the	use	of	nano	technology	to	
advance	the	specificity	and	pharmacokinetics	of	these	viruses.	
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K,	Ricke	B,	Bi	D,	Kimura	K,	Graves	L,	Najad	MK,	Dolatkhah	R,	Sanaat	Z,	Yazdi	M,	Tavakolinia	
N,	Mazani	M,	Amani	M,	Ghavami	S,	Gartell	R,	Reilly	C,	Naima	Z,	Esfandyari	T,	Farassati	F.	Ral	
signaling	pathway	in	health	and	cancer.	Cancer	Med.	2017;6(12):2998-3013.	

Shabbir	A,	Esfandyari	T,	Farassati	F.	Cancer	stem	cells,	the	ultimate	targets	in	cancer	
therapy.	Onco	Targets	Ther.	2018;11:183-184.	
Terai	K,	Bi	D,	Liu	Z,	Kimura	K,	Sanaat	Z,	Dolatkhah	R,	Soleimani	M,	Jones	C,	Bright	A,	
Esfandyari	T,	Farassati	F.	A	Novel	Oncolytic	Herpes	Capable	of	Cell-Specific	Transcriptional	
Targeting	of	CD133+/-	Cancer	Cells	Induces	Significant	Tumor	Regression.	Stem	Cells.	
2018;36(8):1154-1169.	

MODULATION	OF	STEREOTACTIC	BODY	RADIATION	THERAPY	TO	IMPROVE	
THERAPEUTIC	RATIO		

Debabrata	Saha,	PhD;	University	of	Texas	Southwestern;	CIA	2008		
Dr.	Saha	and	colleagues	focused	on	the	development	of	a	tumor	model	in	rodent	lung	that	
demonstrates	successful	targeting	of	lung	tumors	using	image-guided	stereotactic	body	
radiation	therapy	(SBRT).	To	validate	the	image	guided	delivery	of	SBRT	dose	to	the	lung	
tumor,	the	investigators	used	a	method	of	detecting	anionic	phospholipids	such	as	
phosphatidylserine	(PS),	that	are	externalized	on	tumor	endothelial	cells	in	response	to	
radiation.	The	exposed	PS	in	the	tumor	was	detected	by	the	monoclonal	antibody-
bavituximab	that	binds	to	PS.	This	model	will	enable	the	designing	and	testing	of	new	
strategies	for	treating	non-small	cell	lung	cancer	patients.		
FAMRI	SUPPORTED	RESEARCH		
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Ali	MA,	Reis	A,	Ding	LH,	Story	MD,	Habib	AA,	Chattopadhyay	A,	Saha	D.	SNS-032	prevents	
hypoxia-mediated	glioblastoma	cell	invasion	by	inhibiting	hypoxia	inducible	factor-1alpha	
expression.	Int	J	Oncol.	2009;34(4):1051-1060.	
Camacho	CV,	Mukherjee	B,	McEllin	B,	Ding	LH,	Hu	B,	Habib	AA,	Xie	XJ,	Nirodi	CS,	Saha	D,	
Story	MD,	Balajee	AS,	Bachoo	RM,	Boothman	DA,	Burma	S.	Loss	of	p15/Ink4b	accompanies	
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tumorigenesis	triggered	by	complex	DNA	double-strand	breaks.	Carcinogenesis.	
2010;31(10):1889-1896.	

Gao	X,	Saha	D,	Kapur	P,	Anthony	T,	Livingston	EH,	Huerta	S.	Radiosensitization	of	HT-29	
cells	and	xenografts	by	the	nitric	oxide	donor	DETANONOate.	J	Surg	Oncol.	
2009;100(2):149-158.	

Huerta	S,	Gao	X,	Saha	D.	Mechanisms	of	resistance	to	ionizing	radiation	in	rectal	cancer.	
Expert	Rev	Mol	Diagn.	2009;9(5):469-480.	

Huerta	S,	Gao	X,	Saha	D.	Murine	orthotopic	model	for	the	assessment	of	
chemoradiotherapeutic	interventions	in	rectal	cancer.	Anticancer	Drugs.	2011;22(4):371-
376.	

Huerta	S,	Hrom	J,	Gao	X,	Saha	D,	Anthony	T,	Reinhart	H,	Kapur	P.	Tissue	microarray	
constructs	to	predict	a	response	to	chemoradiation	in	rectal	cancer.	Dig	Liver	Dis.	
2010;42(10):679-684.	

Kodym	E,	Kodym	R,	Choy	H,	Saha	D.	Sustained	metaphase	arrest	in	response	to	ionizing	
radiation	in	a	non-small	cell	lung	cancer	cell	line.	Radiat	Res.	2008;169(1):46-58.	

Kodym	E,	Kodym	R,	Reis	AE,	Habib	AA,	Story	MD,	Saha	D.	The	small-molecule	CDK	
inhibitor,	SNS-032,	enhances	cellular	radiosensitivity	in	quiescent	and	hypoxic	non-small	
cell	lung	cancer	cells.	Lung	Cancer.	2009;66(1):37-47.	

Kong	Z,	Xie	D,	Boike	T,	Raghavan	P,	Burma	S,	Chen	DJ,	Habib	AA,	Chakraborty	A,	Hsieh	JT,	
Saha	D.	Downregulation	of	human	DAB2IP	gene	expression	in	prostate	cancer	cells	results	
in	resistance	to	ionizing	radiation.	Cancer	Res.	2010;70(7):2829-2839.	

Park	S,	Hatanpaa	KJ,	Xie	Y,	Mickey	BE,	Madden	CJ,	Raisanen	JM,	Ramnarain	DB,	Xiao	G,	Saha	
D,	Boothman	DA,	Zhao	D,	Bachoo	RM,	Pieper	RO,	Habib	AA.	The	receptor	interacting	
protein	1	inhibits	p53	induction	through	NF-kappaB	activation	and	confers	a	worse	
prognosis	in	glioblastoma.	Cancer	Res.	2009;69(7):2809-2816.	

Park	S,	Ramnarain	DB,	Hatanpaa	KJ,	Mickey	BE,	Saha	D,	Paulmurugan	R,	Madden	CJ,	Wright	
PS,	Bhai	S,	Ali	MA,	Puttaparthi	K,	Hu	W,	Elliott	JL,	Stuve	O,	Habib	AA.	The	death	domain-
containing	kinase	RIP1	regulates	p27(Kip1)	levels	through	the	PI3K-Akt-forkhead	pathway.	
EMBO	Rep.	2008;9(8):766-773.	

Park	S,	Zhao	D,	Hatanpaa	KJ,	Mickey	BE,	Saha	D,	Boothman	DA,	Story	MD,	Wong	ET,	Burma	
S,	Georgescu	MM,	Rangnekar	VM,	Chauncey	SS,	Habib	AA.	RIP1	activates	PI3K-Akt	via	a	
dual	mechanism	involving	NF-kappaB-mediated	inhibition	of	the	mTOR-S6K-IRS1	negative	
feedback	loop	and	down-regulation	of	PTEN.	Cancer	Res.	2009;69(10):4107-4111.	

Raghavan	P,	Tumati	V,	Yu	L,	Chan	N,	Tomimatsu	N,	Burma	S,	Bristow	RG,	Saha	D.	AZD5438,	
an	inhibitor	of	Cdk1,	2,	and	9,	enhances	the	radiosensitivity	of	non-small	cell	lung	
carcinoma	cells.	Int	J	Radiat	Oncol	Biol	Phys.	2012;84(4):e507-514.	

Saha	D,	Watkins	L,	Yin	Y,	Thorpe	P,	Story	MD,	Song	K,	Raghavan	P,	Timmerman	R,	Chen	B,	
Minna	JD,	Solberg	TD.	An	orthotopic	lung	tumor	model	for	image-guided	microirradiation	
in	rats.	Radiat	Res.	2010;174(1):62-71.	
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Tumati	V,	Kumar	S,	Yu	L,	Chen	B,	Choy	H,	Saha	D.	Effect	of	PF-02341066	and	radiation	on	
non-small	cell	lung	cancer	cells.	Oncol	Rep.	2013;29(3):1094-1100.	

Yu	L,	Tumati	V,	Tseng	SF,	Hsu	FM,	Kim	DN,	Hong	D,	Hsieh	JT,	Jacobs	C,	Kapur	P,	Saha	D.	
DAB2IP	regulates	autophagy	in	prostate	cancer	in	response	to	combined	treatment	of	
radiation	and	a	DNA-PKcs	inhibitor.	Neoplasia.	2012;14(12):1203-1212.	

LUNG	CANCER	IMMUNOTHERAPY		
Luis	Raez,	MD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2006		

Dr.	Ruiz	and	collaborators	had	previously	conducted	a	phase	I	trial	for	advanced	(stage	
IIIB/IV)	non-small	cell	lung	cancer	(NSCLC)	patients	using	a	vaccine	of	allogeneic	NSCLC	
tumor	cells	(AD100)	transfected	with	B7.1	(CD80)	and	HLA	Al	or	A2	(B7).	They	saw	strong,	
tumor-specific	CD8	CTL	responses	as	measured	by	IFN-gamma	ELI-spots.	Median	survival	
of	metastatic	disease	patients	increased	from	an	expected	8	months	to	>18	months.	The	
investigators	proposed	to	conduct	a	randomized	phase	II	immunotherapy	vaccination	
(AD100-B7.1-HLA	A1)	study	of	60	patients	with	stages	IIIB/IV	NSCLC	that	had	responded	
to	first-line	chemotherapy	with	stable	disease,	partial	response,	or	complete	response.	
(Under	2007	treatment	guidelines,	such	patients	would	not	be	treated	further	until	their	
disease	progressed).	The	other	aim	of	the	study	was	to	conduct	correlative	studies	of	the	
immune	response	to	B7-vaccination	as	compared	to	that	in	randomized	controls	to	
elucidate	the	immunological	parameters	that	must	accompany	a	CD8	response	to	allow	
prediction	of	increased	time	to	progression	of	disease.		

TUMOR	VACCINE	AFTER	NONMYELOABLATIVE	ALLOGENEIC	STEM	CELL	
TRANSPLANTATION	FOR	KIDNEY	CANCER	
Ephraim	J.	Fuchs,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2003		

Dr.	Fuchs	and	collaborators	found	that	significant	anti-tumor	responses	can	be	obtained	by	
the	infusion	of	allogenic	T	cells	following	the	administration	of	high	dose	
cyclophosphamide,	with	or	without	tumor	cell	vaccine.	It	seemed	reasonable	that	a	
transient	graft-versus-host	reaction	mediated	by	donor	CD4+	T	cells	would	be	sufficient	to	
unmask	functional	anti-tumor	immunity	among	host	T	cells.	This	research	involved	a	trial	
of	cyclophosphamide	administration	followed	by	the	infusion	of	purified	CD4+	T	cells	from	
a	partially	human	leukocyte	antigen	(HLA)	mismatched	donor	to	treat	locally	advanced	or	
metastatic	kidney	cancer	to	determine	the	maximally	tolerated	dose	of	semi-unified	CD4+	
T	cells	administered	one	day	after	cyclophosphamide	treatment.		
DEVELOPMENT	OF	NOVEL	HUMAN	IMMUNOLOGY	ASSAYS	FOR	HPV	VACCINE	TRIALS		

Chien-Fu	Hung,	PhD;	Johns	Hopkins	Medical	Institutions;	YCSA	2003		

Dr.	Hung	hypothesized	that	human	patients	receiving	an	increased	number	of	human	
papilloma-virus	(HPV)	DNA	vaccinations	will	exhibit	greater	HPV-specific	CD8+T	cell	
activity	and	a	rapid	expansion	of	HPV-specific	CD8+T	cells,	which	may	lead	to	a	strong	
therapeutic	effect	against	cervical	cancer.	Dr.	Hung	also	hypothesized	that	patients	with	
different	immunological	genetics	may	generate	different	HPV-specific	CD8+	T	cell	immune	
responses	after	DNA	vaccination.	Using	blood	samples	taken	at	three	different	stages	from	
patients	receiving	the	HPV	DNA	vaccine	regimen	as	part	of	an	ongoing	clinical	trial,	Dr.	
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Hung	characterized	the	quantitative	and	qualitative	differences	among	the	T	cells	from	
patients	with	different	immunological	genetics.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Hung	CF,	Tsai	YC,	He	L,	Wu	TC.	DNA	vaccines	encoding	Ii-PADRE	generates	potent	PADRE-
specific	CD4+	T-cell	immune	responses	and	enhances	vaccine	potency.	Mol	Ther.	
2007;15(6):1211-1219.	

Kim	D,	Gambhira	R,	Karanam	B,	Monie	A,	Hung	CF,	Roden	R,	Wu	TC.	Generation	and	
characterization	of	a	preventive	and	therapeutic	HPV	DNA	vaccine.	Vaccine.	
2008;26(3):351-360.	

Kim	D,	Hoory	T,	Monie	A,	Ting	JP,	Hung	CF,	Wu	TC.	Enhancement	of	DNA	vaccine	potency	
through	coadministration	of	CIITA	DNA	with	DNA	vaccines	via	gene	gun.	J	Immunol.	
2008;180(10):7019-7027.	

Kim	D,	Monie	A,	He	L,	Tsai	YC,	Hung	CF,	Wu	TC.	Role	of	IL-2	secreted	by	PADRE-specific	
CD4+	T	cells	in	enhancing	E7-specific	CD8+	T-cell	immune	responses.	Gene	Ther.	
2008;15(9):677-687.	

Kim	D,	Monie	A,	Tsai	YC,	He	L,	Wang	MC,	Hung	CF,	Wu	TC.	Enhancement	of	CD4+	T-cell	help	
reverses	the	doxorubicin-induced	suppression	of	antigen-specific	immune	responses	in	
vaccinated	mice.	Gene	Ther.	2008;15(16):1176-1183.	
Peng	S,	Trimble	C,	Alvarez	RD,	Huh	WK,	Lin	Z,	Monie	A,	Hung	CF,	Wu	TC.	Cluster	
intradermal	DNA	vaccination	rapidly	induces	E7-specific	CD8+	T-cell	immune	responses	
leading	to	therapeutic	antitumor	effects.	Gene	Ther.	2008;15(16):1156-1166.	
Peng	S,	Trimble	C,	Wu	L,	Pardoll	D,	Roden	R,	Hung	CF,	Wu	TC.	HLA-DQB1*02-restricted	
HPV-16	E7	peptide-specific	CD4+	T-cell	immune	responses	correlate	with	regression	of	
HPV-16-associated	high-grade	squamous	intraepithelial	lesions.	Clin	Cancer	Res.	
2007;13(8):2479-2487.	

Tseng	CW,	Monie	A,	Trimble	C,	Alvarez	RD,	Huh	WK,	Buchsbaum	DJ,	Straughn	JM,	Jr.,	Wang	
MC,	Yagita	H,	Hung	CF,	Wu	TC.	Combination	of	treatment	with	death	receptor	5-specific	
antibody	with	therapeutic	HPV	DNA	vaccination	generates	enhanced	therapeutic	anti-
tumor	effects.	Vaccine.	2008;26(34):4314-4319.	
Tseng	CW,	Monie	A,	Wu	CY,	Huang	B,	Wang	MC,	Hung	CF,	Wu	TC.	Treatment	with	
proteasome	inhibitor	bortezomib	enhances	antigen-specific	CD8+	T-cell-mediated	
antitumor	immunity	induced	by	DNA	vaccination.	J	Mol	Med	(Berl).	2008;86(8):899-908.	

APOPTOSIS	OF	EFFECTOR	T	CELLS	IN	CANCER:	IMPLICATIONS	FOR	IMMUNE	
THERAPY		
Robert	L.	Ferris,	MD,	PhD;	University	of	Pittsburgh;	YCSA	2003		

Based	on	evidence	that	HNSCC	has	been	shown	to	interfere	with	T	cell	survival	and	
function,	Dr.	Ferris	hypothesized	that	tumor	antigen-specific	T	cells	are	preferentially	
targeted	for	early	apoptosis,	leading	to	host	tolerance	to	the	tumor.	This	investigation	
included	a	mechanistic	study	of	the	dynamic	basis	for	T	cell	depletion	in	patients	with	
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HNSCC,	its	in	vivo	kinetics,	and	therapeutic	strategies	for	preventing	early	death	of	
circulating	immune	cells	in	a	prospective	series	of	patients.	The	results	suggest	abnormally	
high	T-lymphocyte	apoptosis	in	cancer.	The	investigators	initiated	a	Phase	1	clinical	trial	
where	they	directly	labeled	T	cells	from	HNSCC	patients	with	deuterated	water	to	compare	
cell	life	to	the	T	cell	lifespan	in	healthy	controls.	Biomarker	analyses	from	accrued	patients	
and	healthy	controls	were	conducted.		
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7206.	
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2005;41(5):807-815.	
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3895.	

Hathaway	B,	Landsittel	DP,	Gooding	W,	Whiteside	TL,	Grandis	JR,	Siegfried	JM,	Bigbee	WL,	
Ferris	RL.	Multiplexed	analysis	of	serum	cytokines	as	biomarkers	in	squamous	cell	
carcinoma	of	the	head	and	neck	patients.	Laryngoscope.	2005;115(3):522-527.	

Kim	JW,	Ferris	RL,	Whiteside	TL.	Chemokine	C	receptor	7	expression	and	protection	of	
circulating	CD8+	T	lymphocytes	from	apoptosis.	Clin	Cancer	Res.	2005;11(21):7901-7910.	

Kuss	I,	Hathaway	B,	Ferris	RL,	Gooding	W,	Whiteside	TL.	Decreased	absolute	counts	of	T	
lymphocyte	subsets	and	their	relation	to	disease	in	squamous	cell	carcinoma	of	the	head	
and	neck.	Clin	Cancer	Res.	2004;10(11):3755-3762.	

Kuss	I,	Schaefer	C,	Godfrey	TE,	Ferris	RL,	Harris	JM,	Gooding	W,	Whiteside	TL.	Recent	
thymic	emigrants	and	subsets	of	naive	and	memory	T	cells	in	the	circulation	of	patients	
with	head	and	neck	cancer.	Clin	Immunol.	2005;116(1):27-36.	
Lin	CJ,	Grandis	JR,	Carey	TE,	Gollin	SM,	Whiteside	TL,	Koch	WM,	Ferris	RL,	Lai	SY.	Head	and	
neck	squamous	cell	carcinoma	cell	lines:	established	models	and	rationale	for	selection.	
Head	Neck.	2007;29(2):163-188.	
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development	of	a	novel	screening	tool	using	multiplexed	immunobead-based	biomarker	
profiling.	Cancer	Epidemiol	Biomarkers	Prev.	2007;16(1):102-107.	

Lopez-Albaitero	A,	Ferris	RL.	Immune	activation	by	epidermal	growth	factor	receptor	
specific	monoclonal	antibody	therapy	for	head	and	neck	cancer.	Arch	Otolaryngol	Head	
Neck	Surg.	2007;133(12):1277-1281.	

Lopez-Albaitero	A,	Nayak	JV,	Ogino	T,	Machandia	A,	Gooding	W,	DeLeo	AB,	Ferrone	S,	Ferris	
RL.	Role	of	antigen-processing	machinery	in	the	in	vitro	resistance	of	squamous	cell	
carcinoma	of	the	head	and	neck	cells	to	recognition	by	CTL.	J	Immunol.	2006;176(6):3402-
3409.	
Sirianni	N,	Ha	PK,	Oelke	M,	Califano	J,	Gooding	W,	Westra	W,	Whiteside	TL,	Koch	WM,	
Schneck	JP,	DeLeo	A,	Ferris	RL.	Effect	of	human	papillomavirus-16	infection	on	CD8+	T-cell	
recognition	of	a	wild-type	sequence	p53264-272	peptide	in	patients	with	squamous	cell	
carcinoma	of	the	head	and	neck.	Clin	Cancer	Res.	2004;10(20):6929-6937.	

Sun	Q,	Ming	L,	Thomas	SM,	Wang	Y,	Chen	ZG,	Ferris	RL,	Grandis	JR,	Zhang	L,	Yu	J.	PUMA	
mediates	EGFR	tyrosine	kinase	inhibitor-induced	apoptosis	in	head	and	neck	cancer	cells.	
Oncogene.	2009;28(24):2348-2357.	

Wang	J,	Seethala	RR,	Zhang	Q,	Gooding	W,	van	Waes	C,	Hasegawa	H,	Ferris	RL.	Autocrine	
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COX-2	REGULATION	IN	RESPONSE	TO	COMBINED	THERAPY		

Debabrata	Saha,	PhD;	University	of	Texas	Southwestern;	YCSA	2003		

Dr.	Saha	demonstrated	that	cyclin	dependent	kinase	(CDK)	inhibitor	prevents	the	induction	
of	cyclooxygenase-2	(COX-2)	expression	under	stress	conditions	such	as	inflammatory	
response	and	ionizing	radiation.	Ionizing	radiation	enhances	inflammatory	response	to	
lung	cancer	cells	via	the	induction	of	cytokine	release,	and	CDK-inhibitor	blocks	IL-1beta-
induced	expression	and	steady-state	mRNA	levels	of	COX-2.	CDK2	inhibition	blocks	IL-
1beta-induced	binding	to	the	NF-IL6	element	of	the	COX-2	promoter	and	inhibits	
transcription	of	the	COX-2	gene.	Dr.	Saha	and	colleagues	reported	that	a	CDK	inhibitor,	
SNS-032,	sensitized	radioresistant	tumor	cells	to	ionizing	radiation.	They	demonstrated	a	
modulation	of	DNA	double-strand	break	repair	due	partially	to	the	radio-sensitization	
effects	of	SNS-032.	Inhibition	of	COX-2	has	been	shown	to	increase	radiosensitivity,	thus	
the	investigators	used	a	syngeneic	model	of	Chinese	hamster	ovarian	cell	lines	to	
demonstrate	a	DNA-PKcs-dependent	differential	modulation	of	cellular	radiosensitivity	by	
celecoxib,	a	specific	COX-2	inhibitor.	These	effects	can	be	attributed	to	alterations	in	
signaling	cascades	downstream	of	DNA-PK	toward	cell	survival.	The	team	investigated	the	
role	of	phosphorylation	and	posttranslational	modification	of	the	key	signaling	molecules	
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that	regulate	COX-2	expression	in	response	to	chemoradiation	and	CDK	inhibitors	using	
proteomics	and	mass	spectrometry.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Ali	MA,	Choy	H,	Habib	AA,	Saha	D.	SNS-032	prevents	tumor	cell-induced	angiogenesis	by	
inhibiting	vascular	endothelial	growth	factor.	Neoplasia.	2007;9(5):370-381.	
Kim	JC,	Ali	MA,	Nandi	A,	Mukhopadhyay	P,	Choy	H,	Cao	C,	Saha	D.	Correlation	of	
HER1/EGFR	expression	and	degree	of	radiosensitizing	effect	of	the	HER1/EGFR-tyrosine	
kinase	inhibitor	erlotinib.	Indian	J	Biochem	Biophys.	2005;42(6):358-365.	
Kodym	E,	Kodym	R,	Chen	BP,	Chen	DJ,	Morotomi-Yano	K,	Choy	H,	Saha	D.	DNA-PKcs-
dependent	modulation	of	cellular	radiosensitivity	by	a	selective	cyclooxygenase-2	
inhibitor.	Int	J	Radiat	Oncol	Biol	Phys.	2007;69(1):187-193.	

Kong	Z,	Raghavan	P,	Xie	D,	Boike	T,	Burma	S,	Chen	D,	Chakraborty	A,	Hsieh	JT,	Saha	D.	
Epothilone	B	confers	radiation	dose	enhancement	in	DAB2IP	gene	knock-down	
radioresistant	prostate	cancer	cells.	Int	J	Radiat	Oncol	Biol	Phys.	2010;78(4):1210-1218.	

Mukhopadhyay	P,	Ali	MA,	Nandi	A,	Carreon	P,	Choy	H,	Saha	D.	The	cyclin-dependent	kinase	
2	inhibitor	down-regulates	interleukin-1beta-mediated	induction	of	cyclooxygenase-2	
expression	in	human	lung	carcinoma	cells.	Cancer	Res.	2006;66(3):1758-1766.	

Ramnarain	DB,	Paulmurugan	R,	Park	S,	Mickey	BE,	Asaithamby	A,	Saha	D,	Kelliher	MA,	
Mukhopadhyay	P,	Banani	F,	Madden	CJ,	Wright	PS,	Chakravarty	S,	Habib	AA.	RIP1	links	
inflammatory	and	growth	factor	signaling	pathways	by	regulating	expression	of	the	EGFR.	
Cell	Death	Differ.	2008;15(2):344-353.	
Song	KH,	Pidikiti	R,	Stojadinovic	S,	Speiser	M,	Seliounine	S,	Saha	D,	Solberg	TD.	An	x-ray	
image	guidance	system	for	small	animal	stereotactic	irradiation.	Phys	Med	Biol.	
2010;55(23):7345-7362.	

Story	M,	Kodym	R,	Saha	D.	Exploring	the	possibility	of	unique	molecular,	biological,	and	
tissue	effects	with	hypofractionated	radiotherapy.	Semin	Radiat	Oncol.	2008;18(4):244-
248.	

Timmerman	R,	Bastasch	M,	Saha	D,	Abdulrahman	R,	Hittson	W,	Story	M.	Optimizing	dose	
and	fractionation	for	stereotactic	body	radiation	therapy.	Normal	tissue	and	tumor	control	
effects	with	large	dose	per	fraction.	Front	Radiat	Ther	Oncol.	2007;40:352-365.	

CARDIOVASCULAR	AND	VASCULAR	

Newly	Funded	Research		
DETERMINING	THE	ROLE	OF	CIGARETTE	SMOKE	IN	MODULATING	INFLAMMATION	IN	
ABDOMINAL	AORTIC	ANEURYSM	

Clinton	Robbins,	PhD;	Toronto	General	Research	Institute;	CIA	2023		
About	200	000	people	in	the	U.S.	are	diagnosed	with	abdominal	aortic	aneurysms	(AAA)	
each	year.	Cigarette	smoking	is	a	significant	risk	factor	for	(AAA)	and	exposure	to	SHS	has	
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been	shown	to	increase	AAA	mortality.	The investigators hypothesize that cigarette smoke 
exposure drives the development of AAA by a build up of plaque at the site of where aneurysms 
form. Macrophages within the plaques may well be the cause of the tissue damage leading to 
AAA. The	understanding	of	how	macrophages	shape	disease	is	lacking.	The	understanding	
of	the	mechanisms	of	tissue	damage	has	the	potential	to	lead	to	effective	treatments.		

Ongoing	Research		
OCCULT	CARDIOVASCULAR	DISEASE	WITH	CHRONIC	EXPOSURE	TO	SECONDHAND	
TOBACCO	SMOKE		

Mehrdad	Arjomandi,	MD;	San	Francisco	General	Hospital	Foundation	&	University	of	
California	San	Francisco;	2020	
Dr.	Arjomandi	and	his	team	will	examine	whether	prolonged	exposure	to	SHS	causes	occult	
cardiovascular	disease	with	sequela	of	reduced	cardiovascular	reserve	and	predisposition	
to	adverse	health	outcomes.	The	main	hypothesis	is	that	prolonged	exposure	to	SHS,	even	
when	remote,	is	associated	with	subclinical	cardiovascular	disease	as	determined	by	
abnormal	cardiac	structure	and	function,	abnormal	vascular	structure	and	function,	and	
abnormal	circulatory	inflammatory	mediators,	which	generate	vascular	ageing	and	
hypertensive	response	to	exertion.	The	investigators	further	hypothesize	that	management	
of	the	hypertensive	response	to	exercise	using	an	angiotensin-converting	enzyme	receptor	
blocker	can	reduce	the	response	and	improves	exercise	capacity.	This	has	the	potential	to	
improve	long-term	health	outcomes.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Arjomandi	M,	Zeng	S,	Barjaktarevic	I,	Barr	RG,	Bleecker	ER,	Bowler	RP,	Buhr	RG,	Criner	GJ,	
Comellas	AP,	Cooper	CB,	Couper	DJ,	Curtis	JL,	Dransfield	MT,	Han	MK,	Hansel	NN,	Hoffman	
EA,	Kaner	RJ,	Kanner	RE,	Krishnan	JA,	Paine	R,	3rd,	Peters	SP,	Rennard	SI,	Woodruff	PG,	
Investigators	S.	Radiographic	lung	volumes	predict	progression	to	COPD	in	smokers	with	
preserved	spirometry	in	SPIROMICS.	Eur	Respir	J.	2019;54(4).	

Fortis	S,	Comellas	AP,	Bhatt	SP,	Hoffman	EA,	Han	MK,	Bhakta	NR,	Paine	R,	3rd,	Ronish	B,	
Kanner	RE,	Dransfield	M,	Hoesterey	D,	Buhr	RG,	Barr	RG,	Dolezal	B,	Ortega	VE,	Drummond	
MB,	Arjomandi	M,	Kaner	RJ,	Kim	V,	Curtis	JL,	Bowler	RP,	Martinez	F,	Labaki	WW,	Cooper	
CB,	O'Neal	WK,	Criner	G,	Hansel	NN,	Krishnan	JA,	Woodruff	P,	Couper	D,	Tashkin	D,	
Barjaktarevic	I.	Ratio	of	FEV1/Slow	Vital	Capacity	of	<	0.7	Is	Associated	With	Clinical,	
Functional,	and	Radiologic	Features	of	Obstructive	Lung	Disease	in	Smokers	With	
Preserved	Lung	Function.	Chest.	2021;160(1):94-103.	
Liu	Q,	Tian	X,	Maruyama	D,	Arjomandi	M,	Prakash	A.	Lung	immune	tone	via	gut-lung	axis:	
gut-derived	LPS	and	short-chain	fatty	acids'	immunometabolic	regulation	of	lung	IL-1beta,	
FFAR2,	and	FFAR3	expression.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2021;321(1):L65-L78.	

Ronish	BE,	Couper	DJ,	Barjaktarevic	IZ,	Cooper	CB,	Kanner	RE,	Pirozzi	CS,	Kim	V,	Wells	JM,	
Han	MK,	Woodruff	PG,	Ortega	VE,	Peters	SP,	Hoffman	EA,	Buhr	RG,	Dolezal	BA,	Tashkin	DP,	
Liou	TG,	Bateman	LA,	Schroeder	JD,	Martinez	FJ,	Barr	RG,	Hansel	NN,	Comellas	AP,	Rennard	
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SI,	Arjomandi	M,	Paine	Iii	R.	Forced	Expiratory	Flow	at	25%-75%	Links	COPD	Physiology	to	
Emphysema	and	Disease	Severity	in	the	SPIROMICS	Cohort.	Chronic	Obstr	Pulm	Dis.	2022.	

Seedahmed	MI,	Mogilnicka	I,	Zeng	S,	Luo	G,	Whooley	MA,	McCulloch	CE,	Koth	L,	Arjomandi	
M.	Performance	of	a	Computational	Phenotyping	Algorithm	for	Sarcoidosis	Using	
Diagnostic	Codes	in	Electronic	Medical	Records:	A	Pilot	Study	from	Two	Veterans	Affairs	
Medical	Centers.	JMIR	Form	Res.	2022.	
Yee	N,	Markovic	D,	Buhr	RG,	Fortis	S,	Arjomandi	M,	Couper	D,	Anderson	WH,	Paine	R,	3rd,	
Woodruff	PG,	Han	MK,	Martinez	FJ,	Barr	RG,	Wells	JM,	Ortega	VE,	Hoffman	EA,	Kim	V,	
Drummond	MB,	Bowler	RP,	Curtis	JL,	Cooper	CB,	Tashkin	DP,	Barjaktarevic	IZ.	Significance	
of	FEV3/FEV6	in	Recognition	of	Early	Airway	Disease	in	Smokers	at	Risk	of	Development	of	
COPD:	Analysis	of	the	SPIROMICS	Cohort.	Chest.	2021.	
Zeng	S,	Arjomandi	M,	Tong	Y,	Liao	ZC,	Luo	G.	Developing	a	Machine	Learning	Model	to	
Predict	Severe	Chronic	Obstructive	Pulmonary	Disease	Exacerbations:	Retrospective	
Cohort	Study.	J	Med	Internet	Res.	2022;24(1):e28953.	
PRESENTATIONS	AND	ABSTRACTS		

Arjomandi	M	,	Stock	E,	Nishihama	M,	Weldemichael	L,	Zeng	S,	Hunt	C,	Ching	W,	Rohdin-
Bibby	L,	Ma	S,	Liu	X,	Redberg	R,	Turino	GM.		Elastin	degradation	markers	are	elevated	in	
never-smokers	with	past	history	of	prolonged	exposure	to	secondhand	tobacco	smoke	and	
are	inversely	associated	with	their	lung	function	[abstract].	Am	J	Resp	Crit	Care	Med	
2020;201:A6138.	

Completed	Research		
SHS	EXACERBATES	CEREBROVASCULAR	SIGNAL	TRANSDUCTION	AND	INFARCT	SIZE		

Lars	Edvinsson,	MD,	PhD;	Lund	University;	CIA	2013		

Vascular	plasticity	plays	an	important	role	in	the	pathophysiology	of	ischemic	
cerebrovascular	diseases.	Dr.	Edvinsson	and	his	colleagues	investigated	the	mechanisms	
behind	alterations	of	vasoconstrictor	receptors	and	proinflammatory	mediators	after	
exposure	to	SHS.	They	have	demonstrated	that	expression	of	the	contractile	endothelin-	
and	serotonin-receptors	are	upregulated	in	cerebral	arteries	as	a	response	to	SHS	exposure	
in	vivo.	The	upregulation	is	mediated	by	the	Raf/	MEK/ERK1/2	pathway.	Much	research	
has	been	focused	on	counteracting	endothelin	receptor	activation	by	antagonists	and	
inhibiting	transcription	signaling	and	mapping	of	the	time	frame	for	optimal	prevention	of	
organ	damage	after	ischemia.	The	team	investigated	the	involvement	of	calcium-
calmodulin-dependent	protein	kinase	II	and	extracellular	signal-regulated	kinase1/2	
(ERK1/2)	on	inflammatory	mediators	and	found	crosstalk,	which	suggests	a	role	in	
cerebrovascular	inflammation.	The	role	of	transcription	factor	Sp1	in	vasodilatation	has	
been	investigated	as	well	as	the	involvement	of	transcription	factor	STAT3	in	local	
inflammation	in	late	cerebral	ischemia.	The	data	have	made	it	clear	that	SHS	exposure	
strongly	exacerbates	the	expression	of	the	contractile	receptors	in	vascular	smooth	muscle	
cells	in	coronary	arteries	as	well	as	cerebral	arteries.	The	use	of	the	MEK/ERK1/2	inhibitor	
was	shown	to	be	successful	in	reducing	vascular	damage	and	improving	the	outcome	of	
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ischemic	disease	days	and	weeks	after	different	types	of	stroke.	A	human	clinical	trial	with	
this	inhibitor	is	planned.	

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Ahnstedt	H,	Cao	L,	Krause	DN,	Warfvinge	K,	Saveland	H,	Nilsson	OG,	Edvinsson	L.	Male-
female	differences	in	upregulation	of	vasoconstrictor	responses	in	human	cerebral	arteries.	
PLoS	One.	2013;8(4):e62698.	

Ahnstedt	H,	Mostajeran	M,	Blixt	FW,	Warfvinge	K,	Ansar	S,	Krause	DN,	Edvinsson	L.	U0126	
attenuates	cerebral	vasoconstriction	and	improves	long-term	neurologic	outcome	after	
stroke	in	female	rats.	J	Cereb	Blood	Flow	Metab.	2015;35(3):454-460.	

Back	C,	Thiesen	KL,	Skovgaard	K,	Edvinsson	L,	Jensen	LT,	Larsen	VA,	Iversen	HK.	RAAS	and	
stress	markers	in	acute	ischemic	stroke:	preliminary	findings.	Acta	Neurol	Scand.	
2015;131(2):132-139.	

Cao	L,	Cao	YX,	Xu	CB,	Edvinsson	L.	Altered	endothelin	receptor	expression	and	affinity	in	
spontaneously	hypertensive	rat	cerebral	and	coronary	arteries.	PLoS	One.	
2013;8(9):e73761.	

Cao	L,	Ping	NN,	Cao	YX,	Li	W,	Cai	Y,	Warfvinge	K,	Edvinsson	L.	The	effects	of	MEK1/2	
inhibition	on	cigarette	smoke	exposure-induced	ET	receptor	upregulation	in	rat	cerebral	
arteries.	Toxicol	Appl	Pharmacol.	2016;304:70-78.	
Edvinsson	L,	Larsen	SS,	Maddahi	A,	Nielsen	J.	Plasticity	of	cerebrovascular	smooth	muscle	
cells	after	subarachnoid	hemorrhage.	Transl	Stroke	Res.	2014;5(3):365-376.	

Edvinsson	L,	Povlsen	GK,	Ahnstedt	H,	Waldsee	R.	CaMKII	inhibition	with	KN93	attenuates	
endothelin	and	serotonin	receptor-mediated	vasoconstriction	and	prevents	subarachnoid	
hemorrhage-induced	deficits	in	sensorimotor	function.	J	Neuroinflammation.	2014;11:207.	
Erdling	A,	Sheykhzade	M,	Maddahi	A,	Bari	F,	Edvinsson	L.	VIP/PACAP	receptors	in	cerebral	
arteries	of	rat:	characterization,	localization	and	relation	to	intracellular	calcium.	
Neuropeptides.	2013;47(2):85-92.	
Haanes	KA,	Kruse	LS,	Wulf-Johansson	H,	Stottrup	CC,	Sorensen	GL,	Edvinsson	L.	Contractile	
Changes	in	the	Vasculature	After	Subchronic	Smoking:	A	Comparison	Between	Wild	Type	
and	Surfactant	Protein	D	Knock-Out	Mice.	Nicotine	Tob	Res.	2016;18(5):642-646.	
Johansson	SE,	Larsen	SS,	Povlsen	GK,	Edvinsson	L.	Early	MEK1/2	inhibition	after	global	
cerebral	ischemia	in	rats	reduces	brain	damage	and	improves	outcome	by	preventing	
delayed	vasoconstrictor	receptor	upregulation.	PLoS	One.	2014;9(3):e92417.	

Muller	AH,	Povlsen	GK,	Bang-Berthelsen	CH,	Kruse	LS,	Nielsen	J,	Warfvinge	K,	Edvinsson	L.	
Regulation	of	microRNAs	miR-30a	and	miR-143	in	cerebral	vasculature	after	experimental	
subarachnoid	hemorrhage	in	rats.	BMC	Genomics.	2015;16:119.	

Parker	BL,	Larsen	MR,	Edvinsson	LI,	Povlsen	GK.	Signal	transduction	in	cerebral	arteries	
after	subarachnoid	hemorrhage-a	phosphoproteomic	approach.	J	Cereb	Blood	Flow	Metab.	
2013;33(8):1259-1269.	
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Povlsen	GK,	Edvinsson	L.	MEK1/2	inhibitor	U0126	but	not	endothelin	receptor	antagonist	
clazosentan	reduces	upregulation	of	cerebrovascular	contractile	receptors	and	delayed	
cerebral	ischemia,	and	improves	outcome	after	subarachnoid	hemorrhage	in	rats.	J	Cereb	
Blood	Flow	Metab.	2015;35(2):329-337.	

Povlsen	GK,	Johansson	SE,	Larsen	CC,	Samraj	AK,	Edvinsson	L.	Early	events	triggering	
delayed	vasoconstrictor	receptor	upregulation	and	cerebral	ischemia	after	subarachnoid	
hemorrhage.	BMC	Neurosci.	2013;14:34.	

Xie	YH,	Wang	SW,	Zhang	Y,	Edvinsson	L,	Xu	CB.	Nuclear	Factor-kappaB-Mediated	
Endothelin	Receptor	Up-Regulation	Increases	Renal	Artery	Contractility	in	Rats.	Basic	Clin	
Pharmacol	Toxicol.	2013;113(6):401-410.	

Zhang	Y,	Cardell	LO,	Edvinsson	L,	Xu	CB.	MAPK/NF-kappaB-dependent	upregulation	of	
kinin	receptors	mediates	airway	hyperreactivity:	a	new	perspective	for	the	treatment.	
Pharmacol	Res.	2013;71:9-18.	

SHS	AND	ATHEROSCLEROSIS	
Anna	Kurdowska,	PhD;	University	of	Texas	Health	Science	Center	at	Tyler;	CIA	2012	

Dr.	Kurdowska	and	colleagues	have	demonstrated	that	both	endothelial	cell	(EC)	apoptosis	
and	levels	of	metalloproteinase-9	(MMP-9)	are	increased	in	the	aortic	tissue	from	mice	
exposed	to	SHS	relative	to	non-exposed	animals.	Additionally,	in	vitro	experiments	have	
demonstrated	that	MMP-9	has	a	direct	effect	on	EC	activation	and	apoptosis.	The	team	has	
shown	that	long	term	treatments	with	either	MMP-9-directed	siRNA	(to	minimize	cell	
specific	MMP-9	expression	in	neutrophils	and	ECs),	or	a	small	molecule	inhibitor	that	
indirectly	limits	MMP-9	production	leads	to	the	reduction	of	atherosclerotic	changes	and	
the	improvement	of	overall	vascular	health.	The	animal	model	of	atherosclerosis	used	for	
these	studies	may	also	serve	as	a	model	for	COPD,	and	the	team	has	noted	that	specific	
indicators	of	pulmonary	inflammation,	airway	remodeling,	and	reduced	lung	elasticity	are	
decreased	in	treated	animals.	The	team	found	that	plasma	levels	of	urokinase	and	alpha-2-
macroglobulin,	an	effective	MMP-9	inhibitor,	are	decreased	in	SHS	exposed	animals	relative	
to	controls.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
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PLoS	One.	2017;12(2):e0171427.	
Florence	JM,	Krupa	A,	Booshehri	LM,	Gajewski	AL,	Kurdowska	AK.	Disrupting	the	Btk	
Pathway	Suppresses	COPD-Like	Lung	Alterations	in	Atherosclerosis	Prone	ApoE(-/-)	Mice	
Following	Regular	Exposure	to	Cigarette	Smoke.	Int	J	Mol	Sci.	2018;19(2).	
Komissarov	AA,	Stankowska	D,	Krupa	A,	Fudala	R,	Florova	G,	Florence	J,	Fol	M,	Allen	TC,	
Idell	S,	Matthay	MA,	Kurdowska	AK.	Novel	aspects	of	urokinase	function	in	the	injured	lung:	
role	of	alpha2-macroglobulin.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2012;303(12):L1037-
1045.	
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TREATMENTS	OF	EXPOSURE	TO	SECONDHAND	SMOKE		
Lars	Edvinsson,	MD,	PhD;	Lund	University;	CIA	2011		

Dr.	Edvinsson	and	colleagues	used	a	large	patient	cohort	in	Denmark	to	investigate	a	
population-based	multi-factorial	life-style	intervention	of	5	years	duration	to	show	the	
sustained	benefits	of	smoking	abstinence.	The	group,	run	by	Dr.	Pisinger,	was	also	involved	
in	amassing	a	large	consortium	to	examine	major	causes	of	death	among	middle-aged	
adults	and	to	examine	the	benefits	of	smoking	cessation	among	older	adults.	This	
comprehensive	study	showed	that	cigarette	smoking	is	a	strong	risk	factor	for	premature	
mortality	and	cessation	can	be	beneficial,	even	at	advanced	ages;	therefore,	programs	to	
support	smoking	cessation	should	be	a	public	health	priority.	The	investigators	also	
examined	the	difference	in	receptor	expression	and	function	in	the	lungs	of	smokers	vs.	
non-smokers.	in	addition,	they	examined	the	effects	of	knocking	out	a	gene	that	is	related	to	
surfactant	protein	D	(SP-D)	in	mice.	SPD	is	important	in	particle	clearance	in	the	lung;	
when	it	is	knocked	out	in	mice,	the	mice	develop	emphysema.	Changes	in	contractility	were	
investigated	in	these	knock	out	mice	compared	to	normal	mice.	The	speculation	from	these	
studies	is	that	emphysema	induces	the	observed	vascular	changes.	Inhibition	of	disease	
progression	contractile	receptors	can	reduce	tissue	damage,	pointing	a	way	toward	
treating	SHS-induced	disease.	

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		
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arteries.	BMC	Neurosci.	2013;14:12.	
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Dr.	Cavallari	and	colleagues	examined	the	acute	cardiovascular	effects	of	SHS	and	
workplace	exposures	among	non-smoking,	union,	boilermaker	construction	workers.	This	
study	helped	to	elucidate	the	mechanisms	and	time	course	of	cardiovascular	and	
autonomic	response	to	SHS	exposures.	Cardiovascular	autonomic	and	inflammation	
responses	may	contribute	to	the	pathophysiological	pathways	that	link	SHS	exposure	with	
adverse	cardiovascular	outcomes.	Short	term	SHS	exposure	may	be	associated	with	
significantly	lower	heart	rate	variability	(HRV)	and	higher	levels	of	inflammatory	markers.	
Exposure-associated	declines	in	HRV	were	observed	immediately	following	exposure,	but	
higher	levels	of	an	inflammatory	marker,	c-reactive	protein	(CRP)	were	not	observed	until	
18	hours	following	exposure.	The	team	also	observed	negative	associations	between	short	
(15	minutes)	and	longer	(240	minutes)	term	PM2.5	and	HRV	that	indicate	adverse	effects	
of	SHS	exposure	on	the	cardiovascular	system.		
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Dr.	Christoforou	and	colleagues	investigated	whether,	following	a	heart	attack,	the	
replacement	of	the	damaged	tissue	with	functional	tissue	and	the	long-term	prevention	of	
heart	failure	requires	delivery	of	a	cell	source	capable	of	forming	cells	of	the	heart	within	a	
3-dimensional	matrix	that	enables	long-term	retention,	survival,	and	function.	They	
examined	the	cell	fate	of	human	embryonic	stem	cell	-	and	induced	pluripotent	stem	cell-
derived	cardiac	progenitor	cells	in	an	engineered	electromechanically	functional	
biosynthetic	tissue	with	respect	to	cardiomyogenesis,	vascularization,	electrocoupling,	
electrical	propagation,	and	active	force	generation.	Both	ex	vivo	and	in	vitro	biosynthetic	
tissues	were	assembled.	The	team	tested	if	this	will	guide	the	growth	and	differentiation	of	
the	cardiac	progenitors	into	a	functional	vascularized	cardiac	tissue,	and	they	determined	if	
it	is	feasible	to	use	the	assembled	cardiac	tissue	patch	to	determine	cardiac	progenitor	cell	
fate.		
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Lumbar	Spine.	Gothenburg	Sweden,	Jun	14-18,	2011.		

Lee	EJ,	Jing	L,	Christoforou	N,	Mou	Y,	Leong	KW,	Setton	LA,	Chen	J.	Direct	differentiation	of	
mouse	induced	pluripotent	stem	cells	into	nucleus	pulposus-like	cells.	Presented	at	the	
Biomedical	Engineering	Society.	Hartford	CT,	Oct	12-15,	2011.		

Liau	B,	Christoforou	N,	Leong	K,	Bursac	N.	Multipotent	mESC-derived	cardiovascular	
progenitors,	but	not	cardiomyocytes	generate	highly	functional	3-D	engineered	cardiac	
tissues.	Presented	at	the	Birth	Life	and	Death	of	Cardiac	Myocyte	Conference.	Napa	Valley	
CA,	Jun	2-4,	2010.		
BOOK	CHAPTERS,	ETC.		

Christoforou	N,	Leong	KW.	In:	Stem	Cells:	From	Bench	to	Bedside,	2nd	Edition.	In:	Bongso	
A,	Lee	EH,	eds.	Hackensack,	NJ:	World	Scientific,	2010.		
ROLE	OF	HEAT	SHOCK	PROTEIN	90	IN	TOBACCO	SMOKE-INDUCED	HEART	DISEASE		

Kathleen	L.	Gabrielson,	DVM,	PhD;	Johns	Hopkins	Medical	Institutions;	CIA	2008		
Dr.	Gabrielson	showed	that	3-month	exposures	to	tobacco	smoke	in	mice	resulted	in	more	
pathological	changes	than	5-month	exposures,	suggesting	a	non-linear	nature	of	activation	
and/or	depression	of	molecular	mechanisms.	For	instance,	a	decrease	in	expression	of	
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endothelial	nitric	oxide	synthase	(eNOS)	was	observed	in	post-myocardial	infarction	(MI)	
hearts	of	mice	exposed	to	tobacco	smoke	for	3	months	compared	to	their	age-matched	
controls.	In	the	hearts	of	mice	exposed	to	tobacco	smoke	for	5	months,	eNOS	levels	were	
close	to	those	of	control	mice.	Remaining	fractional	shortening	was	lower	in	mice	exposed	
for	3	months,	but	not	5	months,	compared	to	control	mice.	It	has	been	shown	before	that	
after	MI,	newly	formed	myofibroblasts	express	vascular	endothelial	growth	factor	(VEGF)	
and	VEGF	receptor	2	(VEGFR2).	These	increases	play	a	significant	role	in	tissue	repair	and	
remodeling.	The	data	show	that	there	is	an	increase	in	expression	of	VEGFR2	in	the	left	
ventricle	adjacent	to	infarction	and	in	the	septum	after	MI	induction	in	control	mice.	In	3-	
and	5-month	exposed	mice,	VEGFR2	expression	remains	at	the	level	of	expression	in	the	
hearts	of	mice	that	did	not	undergo	MI.	These	findings	suggest	that	tobacco	smoke	
exposure	either	directly	or	indirectly	affects	the	protective	activation	of	the	eNOS	and	the	
VEGF	pathways.	This	could	lead	to	more	extensive	damage	and	less	effective	healing	of	the	
post-infarction	wound,	which	may	result	in	a	significant	post-MI	decline	of	cardiac	function	
and		a	worse	long-term	outcome.		

FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		
Sussan	TE,	Rangasamy	T,	Blake	DJ,	Malhotra	D,	El-Haddad	H,	Bedja	D,	Yates	MS,	Kombairaju	
P,	Yamamoto	M,	Liby	KT,	Sporn	MB,	Gabrielson	KL,	Champion	HC,	Tuder	RM,	Kensler	TW,	
Biswal	S.	Targeting	Nrf2	with	the	triterpenoid	CDDO-imidazolide	attenuates	cigarette	
smoke-induced	emphysema	and	cardiac	dysfunction	in	mice.	Proc	Natl	Acad	Sci	U	S	A.	
2009;106(1):250-255.		
EFFECTS	OF	SECONDHAND	CIGARETTE	SMOKE	(SHS)	EXPOSURE	ON	ADIPONECTIN,	
mTOR,	AND	VASCULAR	DISEASE		
Kathleen	A.	Martin,	PhD;	Geisel	School	of	Medicine	at	Dartmouth,	Yale	University;	CIA	
2008		

Dr.	Martin	and	colleagues	studied	the	links	among	SHS	exposure,	cardiovascular	disease,	
and	dysregulation	of	adiponectin,	a	cardioprotective	hormone	implicated	in	diabetes.	Their	
data	indicated	that	SHS	exposure	inhibits	synthesis	of	adiponectin	in	mice.	They	further	
showed	that	SHS	exposure	induces	vascular	smooth	muscle	cells	(VSMC)	to	dedifferentiate	
from	a	quiescent,	contractile	phenotype,	to	a	dedifferentiated	phenotype	known	to	
contribute	to	the	pathogenesis	of	vascular	disease.	The	team	showed	that	the	mammalian	
target	of	rapamycin	(mTOR)	cellular	signaling	pathway	suppresses	VSMC	differentiation.	
Their	experiments	revealed	elevated	mTOR	activity	in	VSMC	in	mice	exposed	to	SHS.	
Notably,	adiponectin	directs	signals	through	activated	protein	kinase,	which	can	suppress	
mTOR	activity.	The	team	hypothesized	that	cigarette	smoke	exposure	contributes	to	
vascular	disease	in	part	by	promoting	VSMC	dedifferentiation,	and	that	this	
dedifferentiation	is	due	to	SHS	inhibition	of	adiponectin	expression,	resulting	in	elevated	
mTOR	activity.		
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Ding	M,	Carrao	AC,	Wagner	RJ,	Xie	Y,	Jin	Y,	Rzucidlo	EM,	Yu	J,	Li	W,	Tellides	G,	Hwa	J,	
Aprahamian	TR,	Martin	KA.	Vascular	smooth	muscle	cell-derived	adiponectin:	a	paracrine	
regulator	of	contractile	phenotype.	J	Mol	Cell	Cardiol.	2012;52(2):474-484.	
Ding	M,	Xie	Y,	Wagner	RJ,	Jin	Y,	Carrao	AC,	Liu	LS,	Guzman	AK,	Powell	RJ,	Hwa	J,	Rzucidlo	
EM,	Martin	KA.	Adiponectin	induces	vascular	smooth	muscle	cell	differentiation	via	
repression	of	mammalian	target	of	rapamycin	complex	1	and	FoxO4.	Arterioscler	Thromb	
Vasc	Biol.	2011;31(6):1403-1410.	

PRESENTATIONS	AND	ABSTRACTS		

Davey	JC,	Wagner	RJ,	Jin	Y,	Rzucidlo	EM,	Hwa	J,	Rodeheffer	M,	Crane-Godreau	M,	Martin	KA.	
Secondhand	cigarette	smoke-exposure	dysregulates	white	and	brown	adipose	tissue	in	
young	healthy	female	mice	[abstract].	Cleveland	Clinic	Obesity	Summit	Meeting.	Cleveland,	
OH,	Oct	4-5,	2012.		

LONG-TERM	VASCULAR	EFFECTS	OF	SECONDHAND	TOBACCO	SMOKE		

Matthew	L.	Springer,	PhD;	University	of	California,	San	Francisco;	CIA	2008		
Dr.	Springer	and	colleagues	developed	a	way	to	monitor	the	changes	in	the	ability	of	rat	
blood	vessels	to	react	to	increased	blood	flow	by	flow-mediated	dilation	(FMD).	They	used	
this	to	study	the	effects	of	different	levels	and	times	of	SHS	exposure	on	the	decrease	in	
vascular	function	and	on	the	length	of	time	that	the	vessels	need	to	recover	their	full	
function.	Exposure	of	rats	to	SHS	at	levels	comparable	to	those	found	in	bars	that	allow	
smoking	substantially	impairs	FMD,	but	the	effect	becomes	less	pronounced	with	
progressively	lower	levels.	However,	impairment	of	FMD	is	observed	after	only	one	minute	
of	exposure.	These	results	were	compared	to	changes	in	components	of	the	serum	that	
influence	the	ability	of	endothelial	cells	to	produce	nitrous	oxide.	A	firmer	understanding	of	
the	deleterious	effects	of	limited	passive	smoking	provides	supportive	information	for	the	
crafting	of	health	initiatives	to	protect	the	public	from	the	hazards	of	SHS	exposure,	and	
contributes	to	the	prevention	of	SHS-related	diseases.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Pinnamaneni	K,	Sievers	RE,	Sharma	R,	Selchau	AM,	Gutierrez	G,	Nordsieck	EJ,	Su	R,	An	S,	
Chen	Q,	Wang	X,	Derakhshandeh	R,	Aschbacher	K,	Heiss	C,	Glantz	SA,	Schick	SF,	Springer	
ML.	Brief	exposure	to	secondhand	smoke	reversibly	impairs	endothelial	vasodilatory	
function.	Nicotine	Tob	Res.	2014;16(5):584-590.		
NICOTINE	AND	THE	PATHOBIOLOGY	OF	ANEURYSM		

Vincent	Lemaitre,	PhD;	Columbia	University;	CIA	2007		

Dr.	Lemaitre	found	that	interstitial	collagenase-1	(MMP-1)	is	induced	by	cigarette	smoke	
extract	(CSE)	in	human	aortic	endothelial	cells	in	culture	and	that	the	mTOR/p70S6K	
signaling	pathway	in	aortic	endothelial	cells	is	inhibited.	Gene	array	analysis	of	smoke-
treated	endothelial	cells	revealed	a	marked	increase	in	diacylglycerol	kinase	gamma	90kDa	
expression.	Dr.	Lemaitre	and	colleagues	analyzed	the	activation	status	of	the	
mTOR/p70S6K	pathway	in	endothelial	cells	treated	with	cigarette	smoke	and	found	that	
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that	CSE	resulted	in	the	loss	of	phosphorylated	p70S6K	at	residue	Thr	389,	a	specific	target	
of	the	mTOR	complex	1.	The	influence	of	cigarette	smoke	on	the	development	of	
atherosclerosis	was	examined	using	the	ApoE	knockout	mouse	model,	comparing	the	
lesions	of	smoke-exposed	animals	to	room	air	exposed	controls.	MMP-1	was	induced	in	
vascular	cells.	The	consequences	of	an	induction	of	MMP-1	in	the	vascular	wall	and	in	
atherosclerotic	lesions	could	include	increased	inflammation,	decreased	collagen	content,	
aneurysm	formation	due	to	medial	degradation,	impaired	angiogenesis,	and	initiation	of	
vascular	injury	due	to	matrix	disruption.	In	vivo,	smoke	exposure	induced	dramatic	
changes	in	atherosclerotic	lesions	of	ApoE	knockout	mice	with	increased	necrosis	and	
decreased	collagen,	supporting	the	in	vitro	observation.	These	data	demonstrate	that	
smoke	exposure	decreases	collagen	deposition,	probably	through	collagenase	upregulation,	
and	increases	necrosis	in	the	plaque.		

FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		
Foronjy	RF,	Nkyimbeng	T,	Wallace	A,	Thankachen	J,	Okada	Y,	Lemaitre	V,	D'Armiento	J.	
Transgenic	expression	of	matrix	metalloproteinase-9	causes	adult-onset	emphysema	in	
mice	associated	with	the	loss	of	alveolar	elastin.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2008;294(6):L1149-1157.	

Foronjy	RF,	Sun	J,	Lemaitre	V,	D'Armiento	JM.	Transgenic	expression	of	matrix	
metalloproteinase-1	inhibits	myocardial	fibrosis	and	prevents	the	transition	to	heart	
failure	in	a	pressure	overload	mouse	model.	Hypertens	Res.	2008;31(4):725-735.	

Golovatch	P,	Mercer	BA,	Lemaitre	V,	Wallace	A,	Foronjy	RF,	D'Armiento	J.	Role	for	cathepsin	
K	in	emphysema	in	smoke-exposed	guinea	pigs.	Exp	Lung	Res.	2009;35(8):631-645.	

Lemaitre	V,	Dabo	AJ,	D'Armiento	J.	Cigarette	smoke	components	induce	matrix	
metalloproteinase-1	in	aortic	endothelial	cells	through	inhibition	of	mTOR	signaling.	
Toxicol	Sci.	2011;123(2):542-549.	

Mehra	D,	Sternberg	DI,	Jia	Y,	Canfield	S,	Lemaitre	V,	Nkyimbeng	T,	Wilder	J,	Sonett	J,	
D'Armiento	J.	Altered	lymphocyte	trafficking	and	diminished	airway	reactivity	in	
transgenic	mice	expressing	human	MMP-9	in	a	mouse	model	of	asthma.	Am	J	Physiol	Lung	
Cell	Mol	Physiol.	2010;298(2):L189-196.	
SMALL	DIAMETER	BLOOD	VESSEL	REGENERATION	BY	BIOMIMETIC	ENGINEERING		

Feng	Zhao,	PhD;	Duke	University;	YCSA	2007		
Dr.	Zhao	and	colleagues	developed	an	aligned	human	mesenchymal	stem	cells	(hMSC)	
sheet	on	nanoimprinted	poly(dimethylsiloxan)	(PDMS)	surface	with	the	hypothesis	that	the	
aligned	hMSCs	will	provide	a	mechanically	strong	and	immunosuppressive	and	
antithrombotic	cell	sheet	for	the	construction	of	tissue-engineered	blood	vessels	(TEBVs)	
in	the	regeneration	of	functional	vascular	tissues.	The	aligned	hMSC	sheet	was	fabricated	
on	nanopatterned	PDMS	surfaces	coated	with	thermally	responsive	hydroxybutyl	chitosan	
(HBC)	polymer.	A	well-aligned	hMSC	cell	sheet,	which	showed	no	platelet	adhesion	
property,	was	produced	upon	the	dissolution	of	the	HBC	coating	under	17oC.	hMSCs	were	
expanded	on	the	nanograted	PDMS	surfaces	under	physiologically	relevant	low	oxygen	
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tension	to	extensively	stimulate	extracellular	matrix	protein	expression	and	vascular	
endothelial	growth	factor	secretion.	The	team	constructed	a	small	diameter	TEBV	using	the	
aligned	hMSC	sheets,	and	matured	it	in	a	rotating	wall	vessel	bioreactor	system.	A	
preliminary	animal	study	in	an	athymic	rat	femoral	artery	model	resulted	in	remodeling	of	
the	vascular	graft	as	well	as	the	infiltration	of	endothelial	cells	into	the	hMSC-based	TEBV.		

FAMRI	SUPPORTED	RESEARCH	
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Xing	Q,	Zhao	F,	Chen	S,	McNamara	J,	Decoster	MA,	Lvov	YM.	Porous	biocompatible	three-
dimensional	scaffolds	of	cellulose	microfiber/gelatin	composites	for	cell	culture.	Acta	
Biomater.	2010;6(6):2132-2139.	

Zhao	F,	Grayson	WL,	Ma	T,	Irsigler	A.	Perfusion	affects	the	tissue	developmental	patterns	of	
human	mesenchymal	stem	cells	in	3D	scaffolds.	J	Cell	Physiol.	2009;219(2):421-429.	

Zhao	F,	Sellgren	K,	Ma	T.	Low-oxygen	pretreatment	enhances	endothelial	cell	growth	and	
retention	under	shear	stress.	Tissue	Eng	Part	C	Methods.	2009;15(2):135-146.	
Zhao	F,	Veldhuis	JJ,	Duan	Y,	Yang	Y,	Christoforou	N,	Ma	T,	Leong	KW.	Low	oxygen	tension	
and	synthetic	nanogratings	improve	the	uniformity	and	stemness	of	human	mesenchymal	
stem	cell	layer.	Mol	Ther.	2010;18(5):1010-1018.	
Zhu	A,	Zhao	F,	Ma	T.	Photo-initiated	grafting	of	gelatin/N-maleic	acyl-chitosan	to	enhance	
endothelial	cell	adhesion,	proliferation	and	function	on	PLA	surface.	Acta	Biomater.	
2009;5(6):2033-2044.	
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Zhao	F,	Jiang	Y,	Chou	A,	and	Leong	KW.	Cell	sheet	engineering	of	small-diameter	blood	
vessels	by	aligned	human	mesenchymal	stem	cells	under	physiologically-relevant	
conditions.	Presented	at	the	TERMIS-NA	2010	Annual	Conference.	Orlando,	FL,	Dec	5-8,	
2010.		

Zhao	F,	Jiang	Y,	Chou	A,	Leong	KW.	Engineering	scaffold-free	vascular	grafts	by	aligned	
human	mesenchymal	stem	cells.	Presented	at	the	12th	Annual	Conference	of	the	North	
Carolina	Tissue	Engineering	and	Regenerative	Medicine	Society.	Durham,	NC,	Nov	12,	2010.		

Zhao	F,	Leong	KW.	Cell	sheet	engineering	of	small-diameter	blood	vessel	from	aligned	
human	mesenchymal	stem	cells.	Presented	at	the	Southern	Biomedical	Engineering	
Conference.	Baltimore,	MD,	Apr	30	to	May	2,	2010.		

SECONDHAND	TOBACCO	SMOKE	(SHS)	AND	CARDIOVASCULAR	DYSFUNCTION	IN	
CHILDREN		

Judith	Groner,	MD;	Children's	Research	Institute,	Ohio	State	University;	CIA	2006		

Drs.	Groner	and	Bauer	investigated	the	effects	of	SHS	exposure	on	inflammation,	
endothelial	stress,	endothelial	repair	defined	as	prevalence	of	endothelial	progenitor	cells	
(EPCs),	and	endothelial	function	in	children	of	ages	2-5	years,	(toddlers)	and	9-14	years	
(youths).	They	investigated	the	relationship	of	SHS	exposure	on	these	endpoints	in	groups	
who	already	have	one	major	risk	factor	for	CVD	in	adulthood:	obesity.	Endothelial	function	
was	measured	by	venous	occlusion	plethysmography	on	the	older	age	group	and	serum	
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from	both	groups	was	analyzed	for	markers	of	inflammation.	SHS	exposure	was	
determined	by	questionnaire	and	by	hair	sampling.	The	investigators	observed	that	the	
most	important	independent	determinants	of	child	hair	nicotine	were	the	presence	of	
maternal	smoking	and	age	(the	toddler	age	group	had	higher	hair	nicotine).	Presence	of	a	
smoking	ban	in	the	home	was	not	an	independent	predictor	of	hair	nicotine	level.	Both	
obese/high	SHS-exposed	toddlers	and	obese/high-SHS	exposed	youth	had	higher	levels	of	
inflammation	markers	when	compared	to	other	toddlers	or	youths,	respectively.	Obese	
subjects	with	higher	SHS	exposure	had	the	highest	levels	of	inflammation.		

FAMRI	SUPPORTED	RESEARCH	
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2012;14(9):1105-1109.	

Groner	JA,	Joshi	M,	Bauer	JA.	Pediatric	precursors	of	adult	cardiovascular	disease:	
noninvasive	assessment	of	early	vascular	changes	in	children	and	adolescents.	Pediatrics.	
2006;118(4):1683-1691.	
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cardiovascular	dysfunction	in	children	[abstract].	Circulation	2009;120:S539.		
Groner	JA,	Huang	H,	Nicholson	L,	Frock	D,	Schroeder	C,	Bauer	JA.	Secondhand	smoke	
exposure	and	endothelial	progenitor	cell	depletion	in	children	[abstract].	Circulation	
2008;117:e249.		
Groner	JA,	Huang	H,	Nicholson	L,	Frock	D,	Schroeder	C,	Foley	S,	Bauer	JA.	Secondhand	
smoke	exposure	and	endothelial	progenitor	cell	prevalence	in	children.	Platform	
presentation,	Society	for	Research	on	Nicotine	and	Tobacco	Annual	Meeting.	Feb	28,	2008,	
Portland	OR.		

Groner	JA,	Huang	H,	Nicholson	L,	Frock	D,	Schroeder	C,	Foley	S,	Bauer	JA.	Presented	at	the	
American	Heart	Association	48th	Cardiovascular	Epidemiology	and	prevention	Conference.	
Colorado	Springs,	CO,	Mar	14,	2008.		

Groner	JA,	Huang	H,	Nicholson	L,	Kuck	J,	Murray	R,	Bauer	JA.	Childhood	obesity	is	
associated	with	subclinical	inflammation,	decreased	prevalence	of	endothelial	progenitor	
cells	and	endothelial	dysfunction.	Presented	at	the	Annual	Pediatric	Academic	Societies	
Meeting.	Baltimore,	MD,	May	2-5,	2009		

Groner	JA,	Nicholson	L,	Huang	H,	Hoffman	R,	Kuck	J,	Bauer	JA.	Racial	differences	in	
endothelial	progenitor	cell	prevalence	in	children.	Presented	at	the	Pediatric	Academic	
Societies	Meeting.	Honolulu	HI,	May	4,	2008.		
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and	adults.	In:	Frank	Columbus,	ed.	Passive	Smoking	and	Health	Research,	Nova	
Publications,	2007.		
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EXACERBATION	OF	VIRAL	MYOCARDITIS	BY	TOBACCO	SMOKE	AS	A	CAUSE	OF	HEART	
FAILURE	

James	P.	Morgan,	MD,	PhD;	Caritis	St.	Elizabeth’s	Medical	Center;	CIA	2006		
Dr.	Morgan	and	colleagues	tested	the	hypothesis	that	exposure	to	tobacco	smoke	
exacerbates	the	severity	of	viral	myocarditis	generated	in	4-week	old,	male	BALB/c	mice	
by	intraperitonial	injection	of	encephalomyocarditis	virus	(EMCV).	Four	groups	were	
studied:	1)	control	(C,	no	smoke	and	no	virus);	2)	smoke	only	(S,	exposure	to	cigarette	
smoke	for	90	minutes/day);	3)	virus	only	(V);	and	4)	pre-exposure	to	smoke	for	1	week	
before	plus	2	weeks	following	virus	injection	(S+V).	The	investigators	found	that	if	viral	
inoculation	was	preceded	by	tobacco	smoke	exposure,	mortality	increased	more	than	2-
fold	compared	with	virus	alone.	In	addition,	the	mRNA	level	of	atrial	natriuretic	factor	
(ANF)	was	significantly	higher	in	S+V	than	among	any	of	the	other	three	groups.	Analysis	of	
cardiac	function	by	pressure-volume	loop	measurement	showed	virus	significantly	
decreased	cardiac	function	compared	with	that	of	controls	and	further	deterioration	was	
observed	in	the	S+V	group.	Furthermore,	the	S+V	group	had	a	significantly	decreased	level	
of	connexin	43	and	increased	virus	loading.	An	increased	rate	of	apoptosis	was	found	to	be	
associated	with	increased	activation	of	apoptosis	inducing	factor	in	hearts	exposed	to	S+V	
compared	to	those	exposed	to	V	alone.	These	results	suggest	that	pre-exposure	to	smoke	
significantly	exacerbates	the	severity	of	viral	myocarditis,	most	likely	through	increased	
viral	load	and	increased	cardiomyocyte	cell	death.		
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BOOK	CHAPTERS,	ETC.		

Hanabergh	N,	Morgan	JP.	Exacerbation	of	viral	myocarditis	by	tobacco	smoke:	The	
Catecholamine	Hypothesis.	In	Daniela	Cihakova,	ed.	Myocarditis,	New	York,	NY:	InTech,	
2011.		

EFFECTS	OF	SECONDHAND	TOBACCO	SMOKE	(SHS)	ON	SUSCEPTIBILITY	OF	
VENTRICULAR	MYOCYTES	TO	ISCHEMIC	INJURY		

William	H.	Barry,	MD;	University	of	Utah;	CIA	2005		
Dr.	Barry	demonstrated	that	exposure	to	cigarette	smoke	extract	(CSE)	increased	the	
percentage	of	myocytes	undergoing	contracture	and	increased	susceptibility	to	the	
mitochondrial	permeability	transition	(MPT).	Exposure	to	CSE	increased	mitochondrial	
Ca2+	uptake,	which	was	completely	inhibited	by	the	free	radical	scavenger	Tiron;	Tiron	
had	no	significant	effect	on	mitochondrial	Ca2+	uptake	in	the	absence	of	CSE.	The	nicotine	
concentration	in	0.1	%	CSE	is	similar	to	that	observed	in	arterial	blood	in	humans	after	
smoking.	Experiments	in	paced	adult	ventricular	myocytes	exposed	to	2.0	mM	CN-0	
glucose	have	shown	that	0.1	%	CSE	increases	Ca2+	loading.	This	effect	is	prevented	by	the	
inhibitor	of	the	late	Na+	current,	Ranolazine,	and	by	Tiron.	Increased	myocyte	Na+	and	
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Ca2+	loading	exacerbates	angina	in	patients	with	coronary	artery	disease;	these	findings	
provided	an	experimental	basis	for	the	observation	that	exposure	to	cigarette	smoke	
decreases	the	angina	threshold	in	coronary	artery	disease	patients.	Thus,	CSE	has	direct	
effects	on	myocyte	mitochondrial	Ca2+	homeostasis,	and	increases	susceptibility	to	the	
MPT.	The	MPT	is	triggered	by	mitochondrial	Ca2+	overload	and	increased	mitochondrial	
free	radicals	and	contributes	to	the	development	of	irreversible	myocyte	injury	during	
ischemia/reperfusion.	These	direct	myocyte	effects	account	for	increased	infarct	size	
produced	in	vivo	by	exposure	to	CS.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Yamada	S,	Zhang	XQ,	Kadono	T,	Matsuoka	N,	Rollins	D,	Badger,	T,	Rodesch	CK,	Barry	WH.	
Aqueous	extract	of	cigarette	smoke	has	direct	toxic	effects	on	cardiac	myocytes	at	clinically	
relevant	concentrations.	Toxicol	Appl	Pharmacol.	2009;236:71-77.		

EFFECT	OF	SMOKING	ON	MODEL	ABDOMINAL	AORTIC	ANEURYSMS		
John	Curci,	MD;	Washington	University;	YCSA	2005		

Dr.	Curci	and	colleagues	demonstrated	that	exposure	to	tobacco	smoke	results	in	
exacerbation	of	aneurysm	formation	in	a	mouse	model	of	abdominal	aortic	aneurysm	
(AAA).	AAA	is	a	potentially	fatal	disease	affecting	nearly	9%	of	the	male	population	over	55	
years	old.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		

Bergoeing	MP,	Arif	B,	Hackmann	AE,	Ennis	TL,	Thompson	RW,	Curci	JA.	Cigarette	smoking	
increases	aortic	dilatation	without	affecting	matrix	metalloproteinase-9	and	-12	expression	
in	a	modified	mouse	model	of	aneurysm	formation.	J	Vasc	Surg.	2007;45(6):1217-1227.	
Bergoeing	MP,	Thompson	RW,	Curci	JA.	Pharmacological	targets	in	the	treatment	of	
abdominal	aortic	aneurysms.	Expert	Opin	Ther	Targets.	2006;10(4):547-559.	

Curci	JA.	Effect	of	smoking	on	abdominal	aortic	aneurysms:	novel	insights	through	murine	
models.	Future	Cardiol.	2007;3(4):457-466.	

Hackmann	AE,	Rubin	BG,	Sanchez	LA,	Geraghty	PA,	Thompson	RW,	Curci	JA.	A	randomized,	
placebo-controlled	trial	of	doxycycline	after	endoluminal	aneurysm	repair.	J	Vasc	Surg.	
2008;48(3):519-526;	discussion	526.	

Jin	J,	Arif	B,	Garcia-Fernandez	F,	Ennis	TL,	Davis	EC,	Thompson	RW,	Curci	JA.	Novel	
mechanism	of	aortic	aneurysm	development	in	mice	associated	with	smoking	and	
leukocytes.	Arterioscler	Thromb	Vasc	Biol.	2012;32(12):2901-2909.	

Thompson	RW,	Curci	JA,	Ennis	TL,	Mao	D,	Pagano	MB,	Pham	CT.	Pathophysiology	of	
abdominal	aortic	aneurysms:	insights	from	the	elastase-induced	model	in	mice	with	
different	genetic	backgrounds.	Ann	N	Y	Acad	Sci.	2006;1085:59-73.	
PRESENTATIONS	AND	ABSTRACTS		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

599	

Arif	B,	Jin	J,	Curci	JA.	Tobacco	smoke	exposure	interferes	with	normal	arterial	injury	
response.	Presented	at	the	Annual	Conference	of	Arteriosclerosis,	Thrombosis	and	Vascular	
Biology.	Washington	DC,	Apr	29-May	1,	2009.		
Kittel	J,	Arif	B,	Pagano	M,	Curci	JA.	Effect	of	tobacco	smoke	on	arterial	cell	populations	and	
stimulated	cytokine	responses.	Presented	at	the	Academic	Surgical	Congress.	Fort	Meyers,	
FL,	Feb	3-6,	2009.		
ALTERATION	IN	EXPRESSION	OF	VASCULAR	G-PROTEIN	COUPLED	RECEPTORS	AS	A	
NOVEL	MECHANISM	RESPONSIBLE	FOR	CARDIOVASCULAR	MORBIDITY	BY	
CIGARETTE	SMOKING		
Lars	Edvinsson,	MD,	PhD;	Lund	University;	CIA	2005		

Dr.	Edvinsson’s	team	has	investigated	the	role	and	expression	of	different	vasoregulatory	
compounds	and	receptor	subtypes	under	pathophysiological	conditions.	They	found	that	
the	microvascular	response	to	the	endogenous	vasodilator	peptide	brain	natriuretic	
peptide	was	significantly	reduced	in	subjects	with	heart	failure.	A	markedly	reduced	
microvascular	response	in	smokers	that	affected	both	endothelial	and	smooth	muscle	
responses	was	seen	by	laser	Doppler	methodology.	Cigarette	smoke	causes	adherence	of	
platelets	and	macrophages	to	the	vessel	walls,	thus	the	team	investigated	the	effect	of	
increased	atherogenic	lipoproteins	on	the	expression	of	vasoconstrictive	receptors.	Dr.	
Edvinsson	and	co-workers	found	that	low	density	lipoprotein	(LDL)	induces	upregulation	
of	vasoconstrictive	endothelin	type	B	receptor	through	the	ERK1/2	and	p38	MAPK	
signaling	pathways	and	also	that	apolipoprotein	B	impairs	nitric	oxide-mediated	
endothelial	vasodilatation.	They	also	found	morphological	damage	to	the	vascular	
endothelium.	Taken	together	these	results	show	that	smoking	and	SHS	exposure	induce	
reduced	vasodilatation	and	increased	vasoconstriction.	These	both	contribute	to	
cardiovascular	morbidity,	and	with	an	increase	in	LDL,	adds	to	a	spiral	of	damage	of	the	
microcirculation	due	to	exposure	to	cigarette	smoke.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Bondesson	S,	Pettersson	T,	Erdling	A,	Hallberg	IR,	Wackenfors	A,	Edvinsson	L.	Comparison	
of	patients	undergoing	enhanced	external	counterpulsation	and	spinal	cord	stimulation	for	
refractory	angina	pectoris.	Coron	Artery	Dis.	2008;19(8):627-634.	

Cao	YX,	Xu	CB,	Luo	GG,	Edvinsson	L.	Up-regulation	of	alpha1A-adrenoceptors	in	rat	
mesenteric	artery	involves	intracellular	signal	pathways.	Basic	Clin	Pharmacol	Toxicol.	
2006;98(1):61-67.	

Chen	QW,	Edvinsson	L,	Xu	CB.	Role	of	ERK/MAPK	in	endothelin	receptor	signaling	in	
human	aortic	smooth	muscle	cells.	BMC	Cell	Biol.	2009;10:52.	

Edvinsson	L.	CGRP-receptor	antagonism	in	migraine	treatment.	Lancet.	
2008;372(9656):2089-2090.	

Edvinsson	L.	Cerebrovascular	endothelin	receptor	upregulation	in	cerebral	ischemia.	Curr	
Vasc	Pharmacol.	2009;7(1):26-33.	
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Edvinsson	ML,	Uddman	E,	Edvinsson	L,	Andersson	SE.	Brain	natriuretic	peptide	is	a	potent	
vasodilator	in	aged	human	microcirculation	and	shows	a	blunted	response	in	heart	failure	
patients.	J	Geriatr	Cardiol.	2014;11(1):50-56.	
Erdling	A,	Bondesson	S,	Pettersson	T,	Edvinsson	L.	Enhanced	external	counter	pulsation	in	
treatment	of	refractory	angina	pectoris:	two	year	outcome	and	baseline	factors	associated	
with	treatment	failure.	BMC	Cardiovasc	Disord.	2008;8:39.	
Eskesen	K,	Edvinsson	L.	Upregulation	of	endothelin	ETB	receptor-mediated	
vasoconstriction	in	rat	coronary	artery	after	organ	culture.	Eur	J	Pharmacol.	
2006;539(3):192-194.	
Granstrom	BW,	Xu	CB,	Nilsson	E,	Vikman	P,	Edvinsson	L.	Smoking	particles	enhance	
endothelin	A	and	endothelin	B	receptor-mediated	contractions	by	enhancing	translation	in	
rat	bronchi.	BMC	Pulm	Med.	2006;6:6.	

Haanes	KA,	Edvinsson	L.	Characterization	of	the	contractile	P2Y14	receptor	in	mouse	
coronary	and	cerebral	arteries.	FEBS	Lett.	2014;588(17):2936-2943.	
Jamali	R,	Edvinsson	L.	Involvement	of	protein	kinases	on	the	upregulation	of	endothelin	
receptors	in	rat	basilar	and	mesenteric	arteries.	Exp	Biol	Med	(Maywood).	
2006;231(4):403-411.	
Johnsson	E,	Maddahi	A,	Wackenfors	A,	Edvinsson	L.	Enhanced	expression	of	contractile	
endothelin	ET(B)	receptors	in	rat	coronary	artery	after	organ	culture.	Eur	J	Pharmacol.	
2008;582(1-3):94-101.	

Lindstedt	I,	Xu	CB,	Zhang	Y,	Edvinsson	L.	Increased	perfusion	pressure	enhances	the	
expression	of	endothelin	(ETB)	and	angiotensin	II	(AT1,	AT2)	receptors	in	rat	mesenteric	
artery	smooth	muscle	cells.	Blood	Press.	2009;18(1-2):78-85.	

Luo	G,	Jamali	R,	Cao	YX,	Edvinsson	L,	Xu	CB.	Vascular	endothelin	ET(B)	receptor-mediated	
contraction	requires	phosphorylation	of	ERK1/2	proteins.	Eur	J	Pharmacol.	2006;538(1-
3):124-131.	

Maddahi	A,	Edvinsson	L.	Enhanced	expressions	of	microvascular	smooth	muscle	receptors	
after	focal	cerebral	ischemia	occur	via	the	MAPK	MEK/ERK	pathway.	BMC	Neurosci.	
2008;9:85.	

Nilsson	D,	Gustafsson	L,	Wackenfors	A,	Gesslein	B,	Edvinsson	L,	Paulsson	P,	Ingemansson	R,	
Malmsjo	M.	Up-regulation	of	endothelin	type	B	receptors	in	the	human	internal	mammary	
artery	in	culture	is	dependent	on	protein	kinase	C	and	mitogen-activated	kinase	signaling	
pathways.	BMC	Cardiovasc	Disord.	2008;8:21.	

Nilsson	D,	Wackenfors	A,	Gustafsson	L,	Edvinsson	L,	Paulsson	P,	Ingemansson	R,	Malmsjo	
M.	Increased	ET(A)	and	ET(B)	receptor	contraction	in	the	left	internal	mammary	artery	
from	patients	with	hypertension.	J	Hum	Hypertens.	2008;22(3):226-229.	

Skovsted	GF,	Kruse	LS,	Larsen	R,	Pedersen	AF,	Trautner	S,	Sheykhzade	M,	Edvinsson	L.	
Heart	ischaemia-reperfusion	induces	local	up-regulation	of	vasoconstrictor	endothelin	ETB	
receptors	in	rat	coronary	arteries	downstream	of	occlusion.	Br	J	Pharmacol.	
2014;171(11):2726-2738.	
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Vikman	P,	Xu	CB,	Edvinsson	L.	Lipid-soluble	cigarette	smoking	particles	induce	expression	
of	inflammatory	and	extracellular-matrix-related	genes	in	rat	cerebral	arteries.	Vasc	Health	
Risk	Manag.	2009;5(1):333-341.	
Xu	CB,	Zheng	JP,	Zhang	W,	Zhang	Y,	Edvinsson	L.	Lipid-soluble	smoke	particles	upregulate	
vascular	smooth	muscle	ETB	receptors	via	activation	of	mitogen-activating	protein	kinases	
and	NF-kappaB	pathways.	Toxicol	Sci.	2008;106(2):546-555.	
Zhang	JY,	Cao	YX,	Xu	CB,	Edvinsson	L.	Lipid-soluble	smoke	particles	damage	endothelial	
cells	and	reduce	endothelium-dependent	dilatation	in	rat	and	man.	BMC	Cardiovasc	Disord.	
2006;6:3.	
Zhang	W,	Cao	YX,	He	JY,	Xu	CB.	Down-regulation	of	alpha-adrenoceptor	expression	by	lipid-
soluble	smoke	particles	through	transcriptional	factor	nuclear	factor-kappaB	pathway.	
Basic	Clin	Pharmacol	Toxicol.	2007;101(6):401-406.	

Zhang	W,	Zhang	Y,	Edvinsson	L,	Xu	CB.	Up-regulation	of	thromboxane	A2	receptor	
expression	by	lipid	soluble	smoking	particles	through	post-transcriptional	mechanisms.	
Atherosclerosis.	2008;196(2):608-616.	

Zhang	W,	Zhang	Y,	Edvinsson	L,	Xu	CB.	Transcriptional	down-regulation	of	thromboxane	
A(2)	receptor	expression	via	activation	of	MAPK	ERK1/2,	p38/NF-kappaB	pathways.	J	Vasc	
Res.	2009;46(2):162-174.	

PRESENTATIONS	AND	ABSTRACTS		
Kruse	L,	Knudsen	SHM,	Edvinsson	L.	Effects	of	second-hand	smoking	on	pulmonary	
vascular	morphology	and	contractibility	in	a	knock-out	model	of	COPD.	Presented	at	
Copenhagen	University	Hospital	at	Glostrup.	Copenhagen,	Denmark,	Oct	3,	2012.		
Xu	CB,	Vikman	P,	Krag	T,	Edvinsson	L.	Lipid	soluble	smoking	particles	enhance	endothelin	
receptor	expression	in	vasculature	[abstract].	Atherosclerosis	Supplements	2006;7:382.		
ENDOTHELIAL	PROGENITOR	CELL	NUMBER	AND	FUNCTION,	INFLAMMATION,	AND	
ENDOTHELIAL	DYSFUNCTION	AFTER	EXPOSURE	TO	SECONDHAND	TOBACCO	SMOKE	
(SHS):	A	PUTATIVE	MECHANISM	OF	THE	CARDIOVASCULAR	COMPLICATIONS	OF	
TOBACCO	SMOKE		

Andrew	Lee,	MD;	University	of	California,	San	Francisco;	YCSA	2005		

Dr.	Lee	and	colleagues	studied	the	short-term	effects	of	acute	SHS	exposure	on	endothelial	
cell	progenitor	(EPC)	number	and	function.	Healthy	non-smokers	were	exposed	to	30	
minutes	of	SHS	in	a	controlled	exposure	chamber	and	blood	samples	drawn	at	regular	
intervals	were	assessed	for	level	and	migration	capacity	of	EPCs.	Flow-mediated	dilation	of	
the	brachial	artery	was	evaluated	as	a	measure	of	endothelial	function.	The	level	of	EPCs	
increased	significantly	after	short	exposures	to	SHS,	accompanied	by	a	reduction	in	
endothelial	function.		

TREATING	VASCULAR	DISEASE	BY	TARGETING	ELASTIN	SIGNALING		
Dean	Y.	Li,	MD,	PhD;	University	of	Utah;	CIA	2005		

Dr.	Li	and	colleagues	identified	novel	matrix	and	matrix-bound	proteins	that	regulate	
vascular	guidance	and	stability.	The	group	showed	that	netrins	promote	vascular	and	
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neurovascular	regeneration.	This	has	direct	application	to	individuals	who	are	exposed	to	
cigarette	smoke	and	who	have	an	increased	risk	of	developing	peripheral	vasculopathy	and	
neuropathy.	The	team	also	showed	that	the	slit	proteins	(key	regulators	of	axon	guidance,	
axonal	branching,	and	cell	migration)	play	a	central	role	in	vascular	stability	and	reducing	
vascular	eye	disease,	the	number	one	cause	of	blindness	in	patients	exposed	to	cigarette	
smoke.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		

Jones	CA,	Li	DY.	Common	cues	regulate	neural	and	vascular	patterning.	Curr	Opin	Genet	Dev.	
2007;17(4):332-336.	

Jones	CA,	London	NR,	Chen	H,	Park	KW,	Sauvaget	D,	Stockton	RA,	Wythe	JD,	Suh	W,	Larrieu-
Lahargue	F,	Mukouyama	YS,	Lindblom	P,	Seth	P,	Frias	A,	Nishiya	N,	Ginsberg	MH,	Gerhardt	
H,	Zhang	K,	Li	DY.	Robo4	stabilizes	the	vascular	network	by	inhibiting	pathologic	
angiogenesis	and	endothelial	hyperpermeability.	Nat	Med.	2008;14(4):448-453.	
Navankasattusas	S,	Whitehead	KJ,	Suli	A,	Sorensen	LK,	Lim	AH,	Zhao	J,	Park	KW,	Wythe	JD,	
Thomas	KR,	Chien	CB,	Li	DY.	The	netrin	receptor	UNC5B	promotes	angiogenesis	in	specific	
vascular	beds.	Development.	2008;135(4):659-667.	
Park	KW,	Urness	LD,	Senchuk	MM,	Colvin	CJ,	Wythe	JD,	Chien	CB,	Li	DY.	Identification	of	
new	netrin	family	members	in	zebrafish:	developmental	expression	of	netrin	2	and	netrin	
4.	Dev	Dyn.	2005;234(3):726-731.	

Pezet	M,	Jacob	MP,	Escoubet	B,	Gheduzzi	D,	Tillet	E,	Perret	P,	Huber	P,	Quaglino	D,	Vranckx	
R,	Li	DY,	Starcher	B,	Boyle	WA,	Mecham	RP,	Faury	G.	Elastin	haploinsufficiency	induces	
alternative	aging	processes	in	the	aorta.	Rejuvenation	Res.	2008;11(1):97-112.	

Spencer	JA,	Hacker	SL,	Davis	EC,	Mecham	RP,	Knutsen	RH,	Li	DY,	Gerard	RD,	Richardson	JA,	
Olson	EN,	Yanagisawa	H.	Altered	vascular	remodeling	in	fibulin-5-deficient	mice	reveals	a	
role	of	fibulin-5	in	smooth	muscle	cell	proliferation	and	migration.	Proc	Natl	Acad	Sci	U	S	A.	
2005;102(8):2946-2951.	
Wachi	H,	Sato	F,	Nakazawa	J,	Nonaka	R,	Szabo	Z,	Urban	Z,	Yasunaga	T,	Maeda	I,	Okamoto	K,	
Starcher	BC,	Li	DY,	Mecham	RP,	Seyama	Y.	Domains	16	and	17	of	tropoelastin	in	elastic	
fibre	formation.	Biochem	J.	2007;402(1):63-70.	
Wagenseil	JE,	Knutsen	RH,	Li	DY,	Mecham	RP.	Elastin-insufficient	mice	show	normal	
cardiovascular	remodeling	in	2K1C	hypertension	despite	higher	baseline	pressure	and	
unique	cardiovascular	architecture.	Am	J	Physiol	Heart	Circ	Physiol.	2007;293(1):H574-582.	

Wagenseil	JE,	Nerurkar	NL,	Knutsen	RH,	Okamoto	RJ,	Li	DY,	Mecham	RP.	Effects	of	elastin	
haploinsufficiency	on	the	mechanical	behavior	of	mouse	arteries.	Am	J	Physiol	Heart	Circ	
Physiol.	2005;289(3):H1209-1217.	

Wilson	BD,	Ii	M,	Park	KW,	Suli	A,	Sorensen	LK,	Larrieu-Lahargue	F,	Urness	LD,	Suh	W,	Asai	
J,	Kock	GA,	Thorne	T,	Silver	M,	Thomas	KR,	Chien	CB,	Losordo	DW,	Li	DY.	Netrins	promote	
developmental	and	therapeutic	angiogenesis.	Science.	2006;313(5787):640-644.		
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THROMBOGENIC	EFFECTS	OF	SMOKE	AND	NICOTINE	ON	PLATELETS	AND	
ENDOTHELIUM		

Danny	Bluestein,	PhD;	State	University	of	New	York	at	Stony	Brook;	CIA	2004		
Dr.	Bluestein	hypothesized	that	SHS	exposure	significantly	increases	cardiovascular	risk	by	
predisposing	platelets	to	activation	in	areas	of	elevated	arterial	flow	stress.	He	developed	
an	assay	for	platelet	activation	state	(PAS)	that	can	be	used	to	establish	thrombogenic	
potential	of	platelets	subjected	to	SHS	and	has	used	this	assay	to	demonstrate	that	
sidestream	smoke	from	high-tar	and	low-tar	cigarettes	is	equally	potent,	although	the	
mainstream	smoke	from	each	of	these	showed	differences,	and	pure	nicotine	was	found	to	
inhibit	platelet	activation	under	static	and	arterial	flow.	Dr.	Bluestein	studied	cigarette	
extract	effects	on	susceptibility	of	platelets	to	activation	under	flow	stress	conditions	and	
examined	the	effect	of	smoke	on	endothelial	cells	under	flow	stress	conditions	in	the	
presence	of	normal	and	nicotine-free	smoke	extracts,	measuring	standard	markers	of	
endothelial	cell	activation.	He	evaluated	the	combined	effect	of	smoke	and	nicotine,	and	
investigated	the	possibility	that	exposure	to	total	cigarette	smoke,	not	pure	nicotine,	may	
be	the	initiating	factor	in	platelet	adhesion.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Girdhar	G,	Bluestein	D.	Biological	effects	of	dynamic	shear	stress	in	cardiovascular	
pathologies	and	devices.	Expert	Rev	Med	Devices.	2008;5(2):167-181.	

Girdhar	G,	Xu	S,	Bluestein	D,	Jesty	J.	Reduced-nicotine	cigarettes	increase	platelet	activation	
in	smokers	in	vivo:	a	dilemma	in	harm	reduction.	Nicotine	Tob	Res.	2008;10(12):1737-
1744.	

Girdhar	G,	Xu	S,	Jesty	J,	Bluestein	D.	In	vitro	model	of	platelet-endothelial	activation	due	to	
cigarette	smoke	under	cardiovascular	circulation	conditions.	Ann	Biomed	Eng.	
2008;36(7):1142-1151.	

THE	EFFECT	OF	SECONDHAND	TOBACCO	SMOKE	ON	THE	RISK	OF	DEVELOPING	
ATRIAL	FIBRILLATION	IN	PATIENTS	WITH	PACEMAKERS	AND	DEFIBRILLATORS		

Byron	K.	Lee,	MD;	University	of	California,	San	Francisco;	YCSA	2004		

Dr.	Lee	and	his	collaborators	sought	to	characterize	the	association	between	smoking	and	
the	pathophysiology	of	atrial	fibrillation	(AF)	by	analyzing	data	from	the	Study	of	Physical	
Performance	and	Age-related	Changes	in	Sonomans	(SPPARCS)	project	to	determine	such	
association.	The	SPPARCS	project	was	a	community-based	longitudinal	study	of	physical	
activity	and	fitness	in	people	approximately	55	years	of	age	that	live	in	or	near	the	city	of	
Sonoma,	California.	Over	2,000	patients	were	followed	for	up	to	8	years.	Detailed	smoking	
histories	and	medical	histories	were	obtained	and	electrocardiograms	(ECGs)	were	done	
every	two	years.	Patients	were	deemed	to	have	AF	if	they	had	AF	on	any	of	these	ECGs.	In	
the	model	(adjusted	for	potential	confounders	including	age,	hypertension,	congestive	
heart	failure,	and	coronary	artery	disease),	previous	smokers	had	a	71%	greater	chance	of	
having	AF	compared	to	non-smokers	(p	=	0.03).	History	of	hypertension	and	congestive	
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heart	failure	also	were	associated	with	the	development	of	AF.	Notably,	the	increase	in	risk	
of	AF	in	smokers	is	persistent	even	if	one	has	quit	smoking	for	more	than	40	years.		

IMPACT	OF	PASSIVE	SMOKING	AND	EARLY	ATHEROSCLEROSIS	IN	CHILDREN	WITH	
TYPE	I	DIABETES	MELLITUS	(ImPasSE)	

Petru	Liuba,	MD,	PhD;	Lund	University;	YCSA	2004		

Dr.	Liuba	hypothesized	that:	1)	SHS	additively	interacts	with	type	1	diabetes	mellitus	(DM-
1)	with	negative	consequences	on	vasculature	and	myocardial	function;	2)	that	vascular	
changes	in	diabetic	patients	exposed	to	SHS	evolve	more	rapidly	toward	more	advanced	
lesions	than	those	in	smoke-free	diabetic	patients;	and	3)	that	the	putative	interplays	may	
be	present	already	in	nondiabetic	children	with	a	diabetes-susceptible	human	leukocyte	
antigen	HLA	group	(DQ2/8).	The	arterial	changes	were	evaluated	by	ultrasound	
assessment	of	brachial	artery	endothelial	function	and	carotid	artery	intima-media	
thickness.	Microvascular	function	was	assessed	by	laser	Doppler	iontophoresis.	Myocardial	
function	was	assessed	by	transthoracic	ultrasound	and	by	assessment	of	heart	rate	
variability.	Results	revealed	that	nearly	20%	of	DM-1	patients	are	constantly	exposed	to	
SHS	in	their	home	environment.	Patients	with	both	high	recurrence	of	respiratory	
infections	and	exposure	to	tobacco	smoke	are	more	prone	to	atherogenic	changes	in	the	
carotid	artery	than	those	with	either	one	or	none	of	these	risk	factors.	In	addition,	SHS	
exposure	adversely	influences	heart	rate	variability,	particularly	in	individuals	with	genetic	
HLA-related	susceptibility	to	diabetes.	The	study	underscored	the	significant	influence	of	
diabetes-risk	HLA	(DQ	2/8)	on	the	development	of	atherosclerosis	and	microvasculopathy.	
The	research	team	demonstrated	that	the	plasma	level	of	vitamin	C,	which	is	known	to	be	
affected	by	SHS	exposure,	indirectly	correlates	with	the	degree	of	arterial	and	
microvascular	damage	in	children	with	DM-1.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		

Odermarsky	M,	Andersson	S,	Pesonen	E,	Sjoblad	S,	Yla-Herttuala	S,	Liuba	P.	Respiratory	
infection	recurrence	and	passive	smoking	in	early	atherosclerosis	in	children	and	
adolescents	with	type	1	diabetes.	Eur	J	Clin	Invest.	2008;38(6):381-388.	

Odermarsky	M,	Lernmark	A,	Truedsson	L,	Liuba	P.	Cutaneous	microvascular	dysfunction	is	
associated	with	human	leukocyte	antigen-DQ	in	youths	with	type	1	diabetes.	Pediatr	Res.	
2008;63(4):420-422.	
Odermarsky	M,	Lykkesfeldt	J,	Liuba	P.	Poor	vitamin	C	status	is	associated	with	increased	
carotid	intima-media	thickness,	decreased	microvascular	function,	and	delayed	myocardial	
repolarization	in	young	patients	with	type	1	diabetes.	Am	J	Clin	Nutr.	2009;90(2):447-452.	
Odermarsky	M,	Nilsson	A,	Lernmark	A,	Sjoblad	S,	Liuba	P.	Atherogenic	vascular	and	lipid	
phenotypes	in	young	patients	with	Type	1	diabetes	are	associated	with	diabetes	high-risk	
HLA	genotype.	Am	J	Physiol	Heart	Circ	Physiol.	2007;293(5):H3175-3179.	
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CARDIOVASCULAR	EFFECTS	OF	SECONDHAND	SMOKE	(SHS)	DURING	PREGNANCY	
Dana	McGlothlin,	MD;	University	of	California,	San	Francisco;	CIA	2003		

Dr.	McGlothlin	hypothesized	that	SHS	exposure	impairs	fetal	blood	flow	during	exercise	in	
pregnant	women.	To	study	this,	pregnant	women	exercised	in	the	echocardiography	
laboratory	and	their	umbilical	arterial	endothelial	dilatory	function	was	tested	for	
abnormalities.	The	study	design	was	changed	after	the	first	year	from	a	longitudinal	cohort	
to	a	cross-sectional	study	because	of	recruitment	difficulties	for	first-trimester	pregnant	
women	and	retention	for	the	duration	of	pregnancy.	The	change	involved	pregnant	women	
in	the	third	trimester	and	the	hypothesis	remained	in	place.		
EFFECT	OF	SIDE-STREAM	CIGARETTE	SMOKE	ON	LUNG	ENDOTHELIAL	ANGIOGENESIS	
INDUCED	BY	EPIDERMAL	GROWTH	FACTOR		
Yunchao	Su,	MD,	PhD;	University	of	Florida;	CIA	2004		

Dr.	Su	hypothesized	that	sidestream	cigarette	smoke	extract	inhibits	epidermal	growth	
factor	angiogenic	effect	and	that	this	inhibition	is	caused	by	decreased	calpain	(a	calcium	
activated	protease)	activity	involving	actin	cytoskeleton	reorganization.	Dr.	Su	involved	
other	FAMRI	grantees	in	this	research.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Cui	Z,	Han	Z,	Li	Z,	Hu	H,	Patel	JM,	Antony	V,	Block	ER,	Su	Y.	Involvement	of	calpain-
calpastatin	in	cigarette	smoke-induced	inhibition	of	lung	endothelial	nitric	oxide	synthase.	
Am	J	Respir	Cell	Mol	Biol.	2005;33(5):513-520.	

Kondrikov	D,	Han	HR,	Block	ER,	Su	Y.	Growth	and	density-dependent	regulation	of	NO	
synthase	by	the	actin	cytoskeleton	in	pulmonary	artery	endothelial	cells.	Am	J	Physiol	Lung	
Cell	Mol	Physiol.	2006;290(1):L41-50.	
Nasreen	N,	Mohammed	KA,	Brown	S,	Su	Y,	Sriram	PS,	Moudgil	B,	Loddenkemper	R,	Antony	
VB.	Talc	mediates	angiostasis	in	malignant	pleural	effusions	via	endostatin	induction.	Eur	
Respir	J.	2007;29(4):761-769.	
Qiu	K,	Su	Y,	Block	ER.	Use	of	recombinant	calpain-2	siRNA	adenovirus	to	assess	calpain-2	
modulation	of	lung	endothelial	cell	migration	and	proliferation.	Mol	Cell	Biochem.	
2006;292(1-2):69-78.	
Su	Y,	Cui	Z,	Li	Z,	Block	ER.	Calpain-2	regulation	of	VEGF-mediated	angiogenesis.	FASEB	J.	
2006;20(9):1443-1451.	
Su	Y,	Kondrikov	D,	Block	ER.	Cytoskeletal	regulation	of	nitric	oxide	synthase.	Cell	Biochem	
Biophys.	2005;43(3):439-449.	

Su	Y,	Kondrikov	D,	Block	ER.	Beta-actin:	a	regulator	of	NOS-3.	Sci	STKE.	
2007;2007(404):pe52.	

PRESENTATIONS	AND	ABSTRACTS	
Baumuratov	A,	Mohammed	KA,	Nasreen	N,	Lai	Y,	Su	Y,	Antony,VB.	Tobacco	smoke	
modulates	bronchial	airway	epithelial	cell	β-catenin	expression	and	barrier	
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function[abstract].	Presented	at	the	ATS	International	Conference.	San	Diego,	CA,	May	20-
25,	2006.	

Cao	W,	Su	Y,	Block	ER.	Cigarette	smoke	extract	inhibits	lung	endothelial	angiogenesis	
induced	by	growth	factors	[abstract].	Am	J	Respir	Crit	Care	Med	2004;169(7):A165.	

Cui	Z,	Han	Z,	Block	ER,	Su	Y.	Involvement	of	calpastatin	in	cigarette	smoke-induced	
inhibition	of	NO	synthase	in	lung	endothelial	cells.	FASEB	Experimental	Biology	
Conference,	San	Diego,	CA,	Apr	2-6,	2005.	

Han	Z,	Su	Y,	Block	ER.	Involvement	of	acetylated	histone	3	in	cigarette	smoke	extract-
induced	inhibition	of	nitric	oxide	synthase	gene	transcription	in	pulmonary	artery	
endothelial	cells	[abstract].	Am	J	Respir	Crit	Care	Med	2004;169(7):A395.	

Kondrikov	D,	Block	ER,	Su	Y.		Growth	and	density-dependent	regulation	of	NO	synthase	by	
actin	cytoskeleton	in	pulmonary	artery	endothelial	cells	[abstract].	FASEB	J		
2005;19(5):A1235.		

Kondrikov	D,	Block	ER,	Su	Y.	Endothelial	nitric	oxide	synthase	interaction	with	actin	
contributes	to	mild	hyperoxia-induced	endothelial	wound	repair	[abstract].	FASEB	J	
2007;21(5):A1235.			

Kondrikov	D,	Block	ER,	Su	Y.	Hyperoxia	increases	endothelial	nitric	oxide	synthase	activity	
in	pulmonary	artery	endothelial	cells	[abstract].	Proceedings	of	the	American	Thoracic	
Society	2006;3:A429.	ATS	International	Conference.		
Kondrikov	D,	Su	Y,	Han	H-R,	Block	ER.		direct	interaction	of	endothelial	nitric	oxide	
synthase	with	the	actin	cytoskeleton	[abstract].	FASEB	J	2004;15(5):1026.	

Mohammed	KA,	Nasreen	N,	Hussain	T,	Bellew	BF,	Lai	Y,	Baumuratov	A,	Zhang	J,	Su	Y,	
Antony	VB.	Tobacco	smoke	causes	bronchial	airway	epithelial	permeability	via	ephrin-A1	
induction	[abstract].	Am	J	Respir	Crit	Care	Med	2007;175:A659.		
Qiu	K,	Su	Y,	Block	ER.		Calpain	siRNA	function	in	pulmonary	artery	endothelial	cells	
[abstract].	FASEB	J	2004:15(5):1026.	

Su	Y,	Block	ER.	Side-stream	cigarette	smoke	extract	inhibits	lung	endothelial	angiogenesis	
induced	by	epidermal	growth	factor	[abstract].	Proc	Am	Thorac	Soc	2005;2:A608.		

Su	Y,	Cao	W,	and	Block	ER.		Calpain	functions	in	angiogenic	effect	of	VEGF	in	vitro.	
Presented	at	the	Grover	Conference	on	Pulmonary	Circulation:	Genetic	and	Environmental	
Determinants	of	Pulmonary	Endothelial	Cells	Function.	Sedalia,	CO,	Sep	9-12,	2004.	

Su	Y,	Cui	Z,	Han	W,	Block	ER.	Calpains	play	a	role	in	hypoxic	pulmonary	endothelial	cell	
proliferation.		Am	J	Resp	Crit	Med	2007;175:A40.		

Su	Y,	Patel	JM,	Block	ER,	and	Antony	V.	Concentration-dependent	effects	of	nitric	oxide	on	
angiogenesis	of	lung	microvascular	endothelial	cells:	role	of	calpain	nitrosylation.	
Presented	at	the	Thomas	L.	Petty	Aspen	Lung	Conference,	48	Annual	Meeting,	
“Pathobiology	of	COPD”.	Aspen,	CO,	Jun	13-17,	2005.	
Su	Y,	Zhang	J,	Patel	JM,	Antony	V,	Block	ER.	Concentration-dependent	effects	of	nitric	oxide	
on	angiogenesis	of	lung	microvascular	endothelial	cells:	role	of	calpain	nitrosylation	
[abstract].	Proc	Am	Thorac	Soc	2006;3:548-549.		
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PERIPHERAL	VASCULAR	HEMODYNAMICS	AND	VENTRICULAR	MECHANICS	IN	
PASSIVE	SMOKERS		

Theodore	P.	Abraham,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2003		
Passive	smokers	are	presumed	to	have	higher	systolic	blood	pressure,	lower	systemic	
vascular	compliance,	and	impaired	ventricular	relaxation	when	compared	to	non-smokers.	
Healthy	nonsmokers	with	and	without	SHS	exposure	were	compared	as	a	pilot	study	to	
launch	a	larger	study	to	evaluate	long-term	biological	effects	and	the	positive	effects	of	
cessation	of	SHS	exposure	on	the	cardiovascular	system.		

FAMRI	SUPPORTED	RESEARCH		
PRESENTATIONS	AND	ABSTRACTS		

Dimaano	VL,	Wang	J,	Gerstenblith	G,	Capriotti	A,	Ju	H,	Benowitz	N,	Correti	M,	Abraham	T.	
High	C	reactive	protein	levels	indicate	secondhand	smoke	induces	vascular	inflammation	in	
young,	healthy	adults:	Implications	for	future	coronary	artery	disease.	Presented	at	the	
American	Society	of	Echocardiography	Scientific	Sessions.	Toronto,	Canada,	Jun	7-11,	2008.		
THE	EFFECT	OF	SECONDHAND	TOBACCO	SMOKE	(SHS)	ON	EXERCISE	CAPACITY	AND	
CLINICAL	OUTCOMES	IN	PULMONARY	ARTERIAL	HYPERTENSION		

Teresa	De	Marco,	MD;	University	of	California,	San	Francisco;	CIA	2003		
Dr.	De	Marco	demonstrated	that	SHS	exposure	is	prevalent	among	patients	treated	for	
pulmonary	arterial	hypertension	(PAH).	At	baseline,	SHS	exposure	was	associated	with	
greater	exercise	capacity.	This	observation	suggests	that	patients	with	poor	exercise	
capacity	may	avoid	or	have	limited	ability	to	participate	in	social	situations	where	SHS	
exposure	is	common.	Despite	having	lower	exercise	capacity	at	baseline,	patients	without	
SHS	exposure	demonstrated	a	greater,	albeit	non-significant,	response	to	PAH	therapy	in	
terms	of	6-minute	walk	distance	at	6	and	12	months	as	compared	to	those	with	SHS	
exposure.		

FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		
Chen	H,	De	Marco	T,	Kobashigawa	EA,	Katz	PP,	Chang	VW,	Blanc	PD.	Comparison	of	cardiac	
and	pulmonary-specific	quality-of-life	measures	in	pulmonary	arterial	hypertension.	Eur	
Respir	J.	2011;38(3):608-616.	
Weeks	SG,	Glantz	SA,	De	Marco	T,	Rosen	AB,	Fleischmann	KE.	Secondhand	smoke	exposure	
and	quality	of	life	in	patients	with	heart	failure.	Arch	Intern	Med.	2011;171(21):1887-1893.	
PRESENTATIONS	AND	ABSTRACTS		

Chen	H,	Blanc	PD,	Teehankee	CM,	De	Marco	T.	Relationship	between	pulmonary	function	
and	quality	of	life	in	patients	with	pulmonary	arterial	hypertension	[abstract].	J	Investig	
Med	2007;55(suppl	1):S153.		

Chen	H,	Kobashigawa	EA,	Blanc	PD,	De	Marco	T,	Napoles-Springer	A.	A	qualitative	approach	
to	understanding	quality	of	life	impairment	in	pulmonary	arterial	hypertension:	Getting	
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beyond	the	numbers.	Presented	at	the	American	Thoracic	Society	International	Conference.	
Denver,	CO,	May	13-18,	2011.		

PASSIVE	SMOKING	AND	OUTCOMES	IN	CONGESTIVE	HEART	FAILURE		
Kirsten	Fleischmann,	MD,	MPH;	University	of	California,	San	Francisco;	CIA	2003		

Dr.	Fleischmann	assessed	the	relationship	of	exposure	to	SHS	to	death,	nonfatal	myocardial	
infarction,	and	re-hospitalization	for	heart	failure.	She	found	that	a	substantial	number	of	
patients	with	heart	failure	in	a	large	university	clinic	reported	SHS	exposure	and	that	the	
clinical	event	rates	in	these	patients	were	high.	This	strongly	indicates	that	exposure	to	
passive	smoking	affects	several	domains	of	health-related	quality	of	life	detrimentally.	Dr.	
Fleischmann	conducted	a	long-term	follow-up	to	determine	whether	SHS	exposure	
significantly	increases	the	risk	of	these	clinical	events.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		

Ren	X,	Hsu	PY,	Dulbecco	FL,	Fleischmann	KE,	Gold	WM,	Redberg	RF,	Schiller	NB.	Remote	
second-hand	tobacco	exposure	in	flight	attendants	is	associated	with	systemic	but	not	
pulmonary	hypertension.	Cardiol	J.	2008;15(4):338-343.	

Weeks	SG,	Glantz	SA,	De	Marco	T,	Rosen	AB,	Fleischmann	KE.	Secondhand	smoke	exposure	
and	quality	of	life	in	patients	with	heart	failure.	Arch	Intern	Med.	2011;171(21):1887-1893.	

PRESENTATIONS	AND	ABSTRACTS		
Hsu	PYF,	Dulbecco	FL,	Redberg	RF,	Fleischmann	KE,	Schiller	NB.	Doppler	pulmonary	
vascular	resistance	response	during	supine	exercise	in	healthy	subjects.	Presented	at	the	
14th	Annual	Scientific	Sessions	of	the	American	Society	of	Echocardiography.	Las	Vegas,	
Nevada,	Jun	11-14,	2003.		

SECONDHAND	TOBACCO	SMOKE	PLATELET	ACTIVATION	AND	CARDIOVASCULAR	
RISK		

Danny	Bluestein,	PhD;	State	University	of	New	York	at	Stony	Brook;	CIA	2002		

Please	see	text	above	under	Dr.	Bluestein’s	2004	award.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS		

Ramachandran	J,	Rubenstein	D,	Bluestein	D,	Jesty	J.	Activation	of	platelets	exposed	to	shear	
stress	in	the	presence	of	smoke	extracts	of	low-nicotine	and	zero-nicotine	cigarettes:	the	
protective	effect	of	nicotine.	Nicotine	Tob	Res.	2004;6(5):835-841.	
Rubenstein	D,	Jesty	J,	Bluestein	D.	Differences	between	mainstream	and	sidestream	
cigarette	smoke	extracts	and	nicotine	in	the	activation	of	platelets	under	static	and	flow	
conditions.	Circulation.	2004;109(1):78-83.	
Schulz-Heik	K,	Ramachandran	J,	Bluestein	D,	Jesty	J.	The	extent	of	platelet	activation	under	
shear	depends	on	platelet	count:	differential	expression	of	anionic	phospholipid	and	factor	
Va.	Pathophysiol	Haemost	Thromb.	2005;34(6):255-262.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

609	

PRESENTATIONS	AND	ABSTRACTS		
Bluestein	D,	Rubenstein	D,	Jesty	J.	The	effects	of	mainstream	and	sidestream	cigarette	
smoke	and	nicotine	on	platelet	activation	under	arterial	and	coronary	flow	conditions.	
Presented	at	the	World	Congress	on	Medical	Physics	and	Biomedical	Engineering.	Sidney,	
Australia,	2003.		

Ramachandran	J,	Rubenstein	D,	Jesty	J,	Bluestein	D.	Cardiovascular	risk	in	low-nicotine	
cigarettes:	platelet	activation	and	the	effect	of	nicotine	Presented	at	the	BMES	2004	
Conference.	Philadelphia,	PA,	2004.		

Ramachandran	J,	Rubenstein	D,	Jesty	J,	Bluestein	D.	Effects	of	low-nicotine	cigarette	smoke	
on	platelet	activation	under	normal	coronary	flow	conditions	Presented	at	the	Annual	Fall	
BMES	Meeting.	Nashville,	TN,	2003.		
Rubenstein	D,	Jesty	J,	Bluestein	D.	The	effects	of	mainstream	and	secondhand	cigarette	
smoke	extracts	and	nicotine	on	platelet	activation	under	normal	coronary	flow	conditions.	
Annual	Fall	BMES	Meeting.	Nashville,	TN,	2003.		
Schulz-Heik	K,	Ramachandran	J,	Bluestein	D,	Jesty	J.	Platelet-platelet	interactions	under	
shear	stress:	the	extent	of	activation	depends	on	platelet	count.	Presented	at	the	2004	
BMES	Conference.	Philadelphia,	PA,	2004.	

INFLAMMATION	

Completed	Research	
ROLE	OF	FABP5	IN	CIGARETTE	SMOKE-INDUCED	INFLAMMATION	

Fabienne	Gally,	PhD;	National	Jewish	Health;	CIA	2016	
Dr.	Gally's	objective	is	to	understand	the	mechanism	by	which	cigarette	smoke	interferes	
with	monocyte/macrophage	function,	leading	to	persistent	lung	inflammation	and	COPD	
disease	progression.Her	team	has	characterized	Fatty	Acid	Binding	Protein	5	(FABP5),	
which	plays	a	central	role	in	modulating	pulmonary	inflammation.	This	protein	is	highly	
expressed	in	monocytes,	but	its	expression	is	reduced	by	cigarette	smoke	exposure.	The	
hypothesis	of	this	study	is	that	cigarette	smoke	dysregulates	FABP5	expression	in	
monocytes,	thus	modulating	their	function	and	predisposing	them	to	excessive	
inflammation.	The	investigators	are	determining	whether	modifying	FABP5	in	vitro	and	in	
vivo	alters	cigarette	smoke-induced	inflammation,	and	they	are	characterizing	the	
alteration	of	the	expression	of	FABP5	in	individuals	exposed	to	cigarette	smoke	or	in	
patients	with	COPD.	They	are	identifying	genetic	alterations	that	decrease	FABP5	function	
and	contribute	to	disease	susceptiblity.	The	hope	is	that	FABP5	can	be	used	as	a	target	to	
attenuate	the	inflammation	commonly	involved	in	chronic	lung	diseases	such	as	COPD.	
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Rao	D,	Perraud	AL,	Schmitz	C,	Gally	F.	Cigarette	smoke	inhibits	LPS-induced	FABP5	
expression	by	preventing	c-Jun	binding	to	the	FABP5	promoter.	PLoS	One.	
2017;12(5):e0178021.	
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Rao	DM,	Phan	DT,	Choo	MJ,	Weaver	MR,	Oberley-Deegan	RE,	Bowler	RP,	Gally	F.	Impact	of	
fatty	acid	binding	protein	5-deficiency	on	COPD	exacerbations	and	cigarette	smoke-
induced	inflammatory	response	to	bacterial	infection.	Clin	Transl	Med.	2019;8(1):7.	
THE	ROLE	OF	FIBROBLAST	GROWTH	FACTOR	RECEPTOR	SIGNALING	IN	
INFLAMMATION	IN	CHRONIC	BRONCHITIS		

Stefanie	Krick,	MD,	PhD;	University	of	Alabama	at	Birmingham;	YCSA	2016		
Chronic	bronchitis	caused	by	SHS	exposure,	is	characterized	by	chronic	inflammation	
leading	to	mucociliary	dysfunction.	The	inflammation	is	associated	with	upregulation	of	
cytokines	such	as	IL-1b	and	TGF-b1	and	a	decrease	in	airway	surface	liquid	volume.	
Fibroblast	growth	factors (FGFs)	are	ubiquitously	expressed	proteins	that	play	a	key	role	in	
the	pathogenesis	of	diseases	associated	with	chronic	inflammation	in	the	kidney	and	the	
heart.	A	member	of	the	FGF	family,	FGF23,	is	a	bone-derived	hormone	that	regulates	serum	
phosphate	levels	by	targeting	the	kidney	and	parathyroid	glands.	Recent	data	demonstrate	
upregulation	of	serum	FGF23	levels	in	smokers	and	patients	with	COPD.	Mammals	have	
four	FGF	receptor	isoforms	(FGFR1-4).	Classic	FGF23	signaling	occurs	via	FGFR1	and	its	co-
receptor	α-klotho;	however,	there	appears	to	be	alternative	signaling	via	an	a-	klotho	
independent	mechanism	through	FGFR4	leading	to	activation	of	calcineurin/nuclear	factor	
of	activated	T-cells	(NFAT).	Dr.	Krick	has	preliminary	data	that	indicate	that	FGFR4	is	
upregulated	in	bronchial	epithelial	cells	after	tobacco	smoke	exposure,	and	that	FGF23	can	
activate	FGFR4	signaling	in	these	cells.	Furthermore,	she	found	that	there	is	a	smoke-
mediated	downregulation	of	α-klotho,	which	supports	alternative	signaling	of	FGF23	via	
FGFR4/calcineurin/NFAT	thereby	inducing	pro-inflammatory	effects.			
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Dr.	Reynolds	and	colleagues	identified	the	receptor	for	advanced	glycation	end-products	
(RAGE)	as	a	smoke-	induced	pattern	recognition	receptor	with	potent	pro-inflammatory	
characteristics.	Further	research	demonstrated	that	RAGE	is	increased	in	the	lung	
following	first	and	secondhand	tobacco	smoke	exposure	and	that	transgenic	mice	that	
conditionally	upregulate	RAGE	manifest	characteristics	of	a	smoker’s	lung	in	the	absence	of	
tobacco	smoke	exposure.	Semi-synthetic	glycosaminoglycan	ethers	(SAGEs)	are	potent	
modulators	of	inflammation	in	numerous	animal	models	of	human	disease,	and	are	in	
preclinical	development	for	periodontitis,	oral	mucositis,	and	bladder	inflammation.	SAGEs	
significantly	inhibit	interactions	between	RAGE	and	the	ligands	necessary	for	signaling.	The	
investigators	will	assess	the	biology	of	RAGE	in	the	context	of	tobacco	smoke	exposure.	
They	have	a	collection	of	animal	models	that	tightly	control	RAGE	expression;	including	
RAGE	null	mice,	pulmonary-specific	transgenic	mice	that	upregulate	RAGE,	and	mice	
harboring	phosphorylation-deficient	RAGE	alleles.	There	is	significant	clinical	translational	
potential	for	lessening	tobacco	smoke-induced	inflammation	and	pulmonary	remodeling.	
The	investigators	hypothesize	that	RAGE	expression	by	pulmonary	epithelium	induces	
COPD	by	orchestrating	widespread	inflammation	and	parenchymal	tissue	loss.	Further,	the	
investigators	hypothesize	that	SAGEs	can	be	used	as	a	novel	translational	therapy	for	
RAGE-mediated	COPD.		
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RAGE abrogation.  Presented at the Experimental Biology International Meeting. Orlando, FL, 
Apr 6-9, 2019. 

Jacobsen	C,	Dalanhese	D,	Peterson	M,	Sarva	S,	Chapman	S,	Mejia	J,	Bikman	B,		Reynolds	P,	
Arroyo	J.		Reduction	of	CSE-induced	Ca9-22	Cell	Invasion	by	SAGEs.		Presented	at	the	AADR	
Annual	Meeting.	Fort	Lauderdale,	FL,	Mar	21-24,	2018.	

Lewis	JB,	Mejia	CA,	Jordan	C,	Monson	TD,	Bodine	JS,	Dunaway	TM,	Egbert	KM,	Wright	TJ,	
Ogden	KC,	Broberg	DS,	Hall	PD,	Nelson	SM,	Hirschi	KM,	Reynolds	PR,	and	Arroyo	JA.	
Inhibition	of	the	Receptor	for	Advanced	Glycation	End-products	(RAGE)	protects	from	
secondhand	smoke	(SHS)	induced	intrauterine	growth	restriction	(IUGR)	in	mice.		FASEB	J	
2017;	31(1)	Supplement.	

Ostergar	A,	Egbert	K,	Clark	C,	Hall	P,	Davis	T,	Hirschi	KM,	Arroyo	JA,	Reynolds	PR.	Semi-
Synthetic	Glycosaminoglycan	ethers	decrease	Receptors	for	Advanced	Glycation	End-
Products	and	increase	AXL	receptor	in	the	lung	from	secondhand	smoke	treated	mice.	
Experimental	Biology.	San	Diego,	CA,	Apr	21-25,	2018.	
Peterson M, Sarva S, Jacobsen C, Dalanhese D, Hirschi K, Chapman S, Hall P, Bikman B, 
Reynolds PR, Arroyo J.  Decreased inflammatory cytokines during Gas6-mediated invasion of 
gingival cells. Presented at the American Association for Dental Research Meeting. Ft. 
Lauderdale, FL, Mar 21-24, 2018.    

Price K, Kimbler B, Knowlton N, Franson L, Hirschi KM, Reynolds PR, Arroyo JA.  
Differential expression of mTOR related molecules in the placenta of gestational diabetes 
mellitus (GDM), intrauterine growth restriction (IUGR) and preeclampsia patients. Presented at 
the Experimental Biology International Meeting. San Diego, CA, Apr 21-25, 2018. 
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Reynolds	PR.	Cigarette	smoke	extract	increases	RAGE	signaling	and	invasion	in	Ca9-22	
gingival	cancer	cells.	Presented	at	the	American	Association	for	Dental	Research	Meeting.	
San	Francisco,	CA,	Mar	22-25,	2017.		
Reynolds	PR.	Semi-synthetic	glycosaminoglycan	ethers	inhibit	cell	invasion	induced	by	CSE.	
Presented	at	the	American	Association	for	Dental	Research	Meeting.	San	Francisco,	CA,	Mar	
22-25,	2017.		
Sarva	S,	Winden	D,	Bikman	B,	Arroyo	J,	Reynolds	P,	Vanmali	S,	Dalanhese	D,	Roberts	D,	
Peterson	M,	Jacobsen	C,	Hirschi	K,	Lewis	J,	Wilcox	S.		Gingival	Cells	Exposed	to	e-cigarette	
liquid	express	differential	recognition	receptors.		Presented	at	the	AADR	Annual	Meeting.	
San	Francisco,	CA,	Mar	22,	2017.		
Tsai KYF, Hirschi KM, Knowlton MN, Mejia JF, Hall P, Davis T, Reynolds PR, Arroyo J.  
RAGE implications during DNA double strand breaks in trophoblast cells.  Presented at the 
Experimental Biology International Meeting. Orlando, FL, Apr 6-9, 2019. 

Tsai KYF, Hirschi-Budge KM, Davis T, Llavina S, Tullis B, Jones N, Fowers R, Graff T, 
Reynolds PR, Arroyo J.  RAGE and phospho‐ATM correlation during DNA double strand 
breaks in trophoblast cells [abstract].  FASEB J 2020; 34, S1. 

THERAPEUTIC	EFFECTS	OF	CSP7	ON	PASSIVE	TOBACCO	SMOKE-INDUCED	LUNG	
INJURY	

Sreerama	Shetty,	PhD;	The	University	of	Texas	Health	Science	Center	at	Tyler;	CIA	
2016	
In	this	study	the	investigators	are	using	a	range	of	molecular	and	interventional	
approaches,	including	transgenic	mice,	to	determine	if	interleukin-17A	(IL-17A)	increases	
microRNA-34a	and	p53	to	promote	apoptosis	in	progenitor	type	II	alveolar	epithelial	cells	
(A2ECs);	this	is	central	to	the	pathogenesis	of	SHS	exposure-induced	lung	injury.	They	are	
investigating	whether	inhibition	of	an	IL-17A-induced	microRNA-34a-p53-positive	
feedback	by	CSP7	(a	seven	amino	acid	peptide	derived	from	caveolin-1)	mitigates	SHS	
exposure	induced	lung	injury.	They	are	determining	how	IL-17A	augments	miR-34a-p53-
positive	feedback	in	A2ECs	and	A2EC	apoptosis	during	SHS-induced	lung	injury	and	
whether	blockade	of	IL-17A-induced	miR-34a	and	p53	in	A2ECs	by	CSP7	can	reduce	the	
severity	of	SHS-induced	lung	injury.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Gopu	V,	Fan	L,	Shetty	RS,	Nagaraja	MR,	Shetty	S.	Caveolin-1	scaffolding	domain	peptide	
regulates	glucose	metabolism	in	lung	fibrosis.	JCI	Insight.	2020;5(19).	

Hengsawas	Surasarang	S,	Florova	G,	Komissarov	AA,	Shetty	S,	Idell	S,	Williams	RO,	3rd.	
Formulation	for	a	novel	inhaled	peptide	therapeutic	for	idiopathic	pulmonary	fibrosis.	Drug	
Dev	Ind	Pharm.	2018;44(2):184-198.	

Hogan	TB,	Tiwari	N,	Nagaraja	MR,	Shetty	SK,	Fan	L,	Shetty	RS,	Bhandary	YP,	Shetty	S.	
Caveolin-1	peptide	regulates	p53-microRNA-34a	feedback	in	fibrotic	lung	fibroblasts.	
iScience.	2022;25(4):104022.	
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Liu	L,	Zhou	X,	Shetty	S,	Hou	G,	Wang	Q,	Fu	J.	HDAC6	inhibition	blocks	inflammatory	
signaling	and	caspase-1	activation	in	LPS-induced	acute	lung	injury.	Toxicol	Appl	
Pharmacol.	2019;370:178-183.	
Marudamuthu	AS,	Bhandary	YP,	Fan	L,	Radhakrishnan	V,	MacKenzie	B,	Maier	E,	Shetty	SK,	
Nagaraja	MR,	Gopu	V,	Tiwari	N,	Zhang	Y,	Watts	AB,	Williams	RO,	3rd,	Criner	GJ,	Bolla	S,	
Marchetti	N,	Idell	S,	Shetty	S.	Caveolin-1-derived	peptide	limits	development	of	pulmonary	
fibrosis.	Sci	Transl	Med.	2019;11(522).	

GENE	SILENCING	IN	CHRONIC	BRONCHITIS	AND	COPD	

Hoshang	Unwalla,	PhD;	Florida	International	University;	CIA	2016	
Defective	mucociliary	clearance	(MCC)	in	chronic	bronchitis	and	COPD	is	attributed	in	part	
to	decreased	cystic	fibrosis	transmembrane	conductance	regulator	(CFTR)	function	and	
expression.	Beta-2-adrenergic	receptor	agonists	are	widely	used	bronchodilators	for	the	
symptomatic	management	of	COPD.	These	not	only	bronchodilate	but	can	activate	CFTR	to	
improve	airway	surface	hydration,	ciliary	beat	frequency,	and	epithelial	permeability.	
However,	these	beneficial	effects	are	suppressed	in	COPD	patients	and	in	individuals	
exposed	to	cigarette	smoke	due	to	decreased	CFTR	expression.	Preliminary	data	suggest	
that	TGF-beta	signaling	that	is	upregulated	in	COPD	and	smokers	is	directly	involved	in	
repression	of	CFTR	mRNA.	Dr.	Unwalla	and	colleagues	are	examining	miRNA-mediated	
posttranscriptional	silencing	of	CFTR	mRNA	by	TGF-beta	and	they	are	testing	aptamer-
siRNAs	designed	to	overcome	TGF-beta1-mediated	CFTR	suppression.	The	long-term	goal	
of	this	study	is	to	improve	dysfunctional	mucociliary	clearance	in	tobacco-related	lung	
disease	by	beta-2-agonists	by	restoring	physiologic	CFTR	expression.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Dutta	RK,	Chinnapaiyan	S,	Rasmussen	L,	Raju	SV,	Unwalla	HJ.	A	Neutralizing	Aptamer	to	
TGFBR2	and	miR-145	Antagonism	Rescue	Cigarette	Smoke-	and	TGF-beta-Mediated	CFTR	
Expression.	Mol	Ther.	2019;27(2):442-455.	
Dutta	RK,	Chinnapaiyan	S,	Unwalla	H.	Aberrant	MicroRNAomics	in	Pulmonary	
Complications:	Implications	in	Lung	Health	and	Diseases.	Mol	Ther	Nucleic	Acids.	
2019;18:413-431.	

IMMUNOLOGY		

Completed	Research	
NOVEL	APPROACH	TO	OVERCOME	CRS-INDUCED	IMMUNE	DYSFUNCTION		

Ilona	Jaspers,	PhD;	University	of	North	Carolina	at	Chapel	Hill;	CIA	2017		
Dr.	Jaspers	and	colleagues	have	demonstrated	that	exposure	to	cigarette	smoke	(CS)	causes	
immune	dysfunction	in	the	nasal	mucosa	as	marked	by	reduced	antiviral	immune	
responses	and	decreased	Natural	Killer	(NK)	cell	function.	Chronic	rhinosinusitis	(CRS)	has	
variable	etiologies,	manifestations,	and	progression,	but	is	usually	accompanied	by	
bacterial	infections,	chronic	inflammation,	and	overall	immune	dysfunction	of	the	nasal	
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mucosa.	In	particular,	CRS	without	nasal	polyps	(CRSsNP)	is	marked	by	pro-inflammatory	
neutrophilic	inflammation	of	the	nasal	mucosa.	Persistent	presence	of	inflammatory	cells,	
such	as	neutrophils,	depends	on	the	increased	recruitment	as	well	as	decreased	resolution	
and	removal	of	these	cells.	NK	cells	are	emerging	as	playing	important	roles	in	regulating	
the	activation,	apoptosis,	and	resolution	of	inflammatory	cells,	such	as	neutrophils.	The	
hypothesis	is	that	enhancing	NK	cell	function	could	revert	the	chronic	pro-inflammatory	
status	in	the	nasal	mucosa	of	patients	with	CRS.	The	team	has	demonstrated	that	
socioemotional	intervention,	based	on	an	ancient	practice	known	as	“loving-kindness	
meditation”	(LKM),	enhances	leukocyte	gene	expression	profiles	consistent	with	decreased	
inflammation	and	enhanced	NK	cell	function.	LKM	teaches	individuals	skills	to	self-
generate	warm	and	empathic	positive	emotions,	which	in	turn	results	in	measurable	
biological	responses	and	increased	psychosocial	measures.	Teaching	socially-	meaningful	
positive	emotions	through	LKM	may	shift	nasal	mucosal	and	systemic	immune	responses	
towards	less	inflammation	and	greater	NK	cell	function,	thus	providing	a	novel	approach	
for	counterbalancing	the	pathophysiology	associated	with	CRS.	Patients	suffering	from	
CRSsNP	are	participating	in	a	study	to	determine	the	effects	of	LKM	intervention	on	
symptoms	associated	with	CRS.	These	data	are	being	correlated	with	nasal	mucosal	
immune	markers	to	determine	how	LKM	intervention	in	CRS	changes	peripheral	blood	and	
nasal	NK	cell	function	and	gene	expression.	Integrating	objective	measurements	of	
biomarkers	assessing	nasal	mucosal	immune	status	and	NK	cell	function	with	clinical	CRS	
symptom	scores	may	provide	evidence	to	support	the	adoption	of	non-surgical	and	non-	
steroidal	interventions	as	a	low-cost,	novel,	and	promising	intervention	into	clinical	
practice.		

MECHANISMS	REGULATING	CIGARETTE	SMOKE-INDUCED	SLE		
Betsy	J.	Barnes,	PhD;	Rutgers,	The	State	University	of	New	Jersey,	The	Feinstein	
Institute	for	Medical	Research;	CIA	2013		

Autoimmune diseases are considered to be influenced by both genetic and environmental factors. 
One of the major environmental risk factors identified for chronic autoimmune diseases is active 
and/or passive cigarette smoking (CS). CS has been causally linked to the development of 
rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE), among others. In RA, CS has 
been shown to interact with genetic factors to create a significant combined risk. Less is known 
of the mechanisms (genetic and/or biological) by which smoking increases SLE risk. With regard 
to autoimmune disease, smoking can have opposing effects that make it difficult to predict 
and/or understand its contribution to disease risk and severity. CS is known to modulate the 
immune system through many mechanisms, including the induction of an inflammatory 
response, immune suppression, alteration of cytokine balance, induction of apoptosis, and DNA 
damage that results in the formation of anti-double stranded DNA antibodies. A primary goal of 
this study was to determine whether a known genetic risk factor for SLE, variants of the 
interferon regulatory factor 5 (IRF5) gene, synergizes with CS to induce chronic inflammation 
that will lead to SLE onset and/or severity. IRF5 expression was shown to be significantly 
decreased in healthy donors that smoke cigarettes as compared to those that do not. SLE patients 
already have elevated IRF5 expression as compared to healthy donors; however, patients who 
smoke had reduced expression compared those who did not. Keep in mind that these are lifetime 
smokers. The investigators examined the initial effect of CS on IRF5 expression and activation 
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by ex vivo culture. IRF5 activation is also normally elevated in SLE patients; however, in SLE 
patients who smoke, IRF5 activation was decreased to the levels of healthy donors. Together, 
these data suggest that IRF5 is an immune responder to CS that over time (lifetime of smoking) 
leads to reduced IRF5 expression and activation. Ex vivo analysis of IRF5 expression and 
function showed that initial exposures of cells to CS media caused a significant increase in IRF5 
expression, activation, and IL6 production. Increased cell apoptosis was detected in IRF5-
expressing cells, but when the IRF5 inhibitor was added to media, CS-induced apoptosis was 
significantly reduced. These data support the fact that IRF5 is important for the initial response 
of the immune system to CS.  

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Li	D,	De	S,	Li	D,	Song	S,	Matta	B,	Barnes	BJ.	Specific	detection	of	interferon	regulatory	factor	
5	(IRF5):	A	case	of	antibody	inequality.	Sci	Rep.	2016;6:31002.	

Matta	B,	Song	S,	Li	D,	Barnes	BJ.	Interferon	regulatory	factor	signaling	in	autoimmune	
disease.	Cytokine.	2017;98:15-26.	

REGULATION	OF	CS-INDUCED	PATHOGENIC	T	CELLS		

Michael	T.	Borchers,	PhD;	University	of	Cincinnati;	CIA	2012		
Dr.	Borchers	and	colleagues	demonstrated	that	long-term	CS	exposure	has	many	effects	on	
adaptive	immune	function	such	as	enhancing	the	number	and	activation	of	T	cells	
producing	pro-inflammatory	mediators	and	the	development	of	autoreactive	T	cells.	The	
investigators	examined	the	cellular	and	molecular	mechanisms	involved	in	the	generation	
of	CS-induced	pathogenic	T	cell	populations	to	yield	a	better	understanding	of	the	
development	of	COPD	pathology,	chronic	exacerbations	in	response	to	infection,	and	the	
increased	susceptibility	to	autoimmune	disorders.	The	ability	of	regulatory	T	cells	to	
prevent	local	and	systemic	autoimmune	pathologies	in	preclinical	studies	suggests	a	
potential	for	therapeutic	strategy	in	patients	with	overactive	T	cells.	The	team	sought	to	
identify	specific	CS-induced	alterations	in	T	cell	functions	that	represent	the	critical	first	
steps	necessary	to	advance	the	therapeutic	options	for	patients.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Eppert	BL,	Wortham	BW,	Flury	JL,	Borchers	MT.	Functional	characterization	of	T	cell	
populations	in	a	mouse	model	of	chronic	obstructive	pulmonary	disease.	J	Immunol.	
2013;190(3):1331-1340.	
Orozco-Levi	M,	Ramírez-Sarmiento	A,	Borchers	MT,	Murta-Nascimento	C,	Macià	F,	Molina	L,	
Diaz	F,	Casado	B,	Polo	M,	Caballero-Benitez	A,	Gelabert	A.	Lack	of	MICA	expression	predicts	
a	worse	prognosis	in	patients	with	bladder	cancer.	Open	J	Pathology.	2013;3(1):41-50.	

Wortham	BW,	Eppert	BL,	Flury	JL,	Morgado	Garcia	S,	Borchers	MT.	TLR	and	NKG2D	
signaling	pathways	mediate	CS-induced	pulmonary	pathologies.	PLoS	One.	
2013;8(10):e78735.	
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CX3CR1	AND	LUNG	INFLAMMATION	BY	SHS		
Janet	S.	Lee,	MD;	University	of	Pittsburgh;	CIA	2012		

Dr.	Lee	and	her	colleagues	determined	if	a	cell	type	identified	by	the	surface	expression	of	
the	chemokine	receptor,	CX3CR1,	promotes	the	abnormal	inflammatory	signature	
characteristic	of	COPD	by	increasing	the	production	of	mediators	such	as	tumor	necrosis	
factor	alpha	and	interleukin	6,	resulting	in	amplification	of	inflammation	and	tissue	damage	
seen	after	cigarette	smoke	exposure.	The	investigators	examined	how	cigarette	smoke	
alters	the	behavior	of	lung	mononuclear	phagocytes	in	response	to	bacterial	pathogen	
signals	in	a	cell	culture	model.	They	used	genetically	altered	mice	that	do	not	express	
CX3CR1	and	compared	their	responses	in	a	cigarette	smoking	model	in	the	presence	of	
secondhand	tobacco	smoke	and	a	bacterial	pathogen	challenge.	The	team	also	determed	
the	function	of	the	CX3CR1	cell	type	in	human	COPD	lungs.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Lee	JS.	Heterogeneity	of	lung	mononuclear	phagocytes	in	chronic	obstructive	pulmonary	
disease.	J	Innate	Immun.	2012;4(5-6):489-497.	

Olonisakin	TF,	Li	H,	Xiong	Z,	Kochman	EJ,	Yu	M,	Qu	Y,	Hulver	M,	Kolls	JK,	St	Croix	C,	Doi	Y,	
Nguyen	MH,	Shanks	RM,	Mallampalli	RK,	Kagan	VE,	Ray	A,	Silverstein	RL,	Ray	P,	Lee	JS.	
CD36	Provides	Host	Protection	Against	Klebsiella	pneumoniae	Intrapulmonary	Infection	by	
Enhancing	Lipopolysaccharide	Responsiveness	and	Macrophage	Phagocytosis.	J	Infect	Dis.	
2016;214(12):1865-1875.	

Pinilla-Vera	M,	Xiong	Z,	Zhao	Y,	Zhao	J,	Donahoe	MP,	Barge	S,	Horne	WT,	Kolls	JK,	McVerry	
BJ,	Birukova	A,	Tighe	RM,	Foster	WM,	Hollingsworth	J,	Ray	A,	Mallampalli	R,	Ray	P,	Lee	JS.	
Full	Spectrum	of	LPS	Activation	in	Alveolar	Macrophages	of	Healthy	Volunteers	by	Whole	
Transcriptomic	Profiling.	PLoS	One.	2016;11(7):e0159329.	

Zhao	Y,	Olonisakin	TF,	Xiong	Z,	Hulver	M,	Sayeed	S,	Yu	MT,	Gregory	AD,	Kochman	EJ,	Chen	
BB,	Mallampalli	RK,	Sun	M,	Silverstein	RL,	Stolz	DB,	Shapiro	SD,	Ray	A,	Ray	P,	Lee	JS.	
Thrombospondin-1	restrains	neutrophil	granule	serine	protease	function	and	regulates	the	
innate	immune	response	during	Klebsiella	pneumoniae	infection.	Mucosal	Immunol.	
2015;8(4):896-905.	
Zhao	Y,	Xiong	Z,	Lechner	EJ,	Klenotic	PA,	Hamburg	BJ,	Hulver	M,	Khare	A,	Oriss	T,	
Mangalmurti	N,	Chan	Y,	Zhang	Y,	Ross	MA,	Stolz	DB,	Rosengart	MR,	Pilewski	J,	Ray	P,	Ray	A,	
Silverstein	RL,	Lee	JS.	Thrombospondin-1	triggers	macrophage	IL-10	production	and	
promotes	resolution	of	experimental	lung	injury.	Mucosal	Immunol.	2014;7(2):440-448.	

PRESENTATIONS	AND	ABSTRACTS	
Lechner	EJ,	Zhao	Y,	Hulver	M,	Xiong	Z,	Sayeed	S,	Yu	MT,	Ray	P,	Silverstein	RL,	Lee	JS.	The	
scavenger	receptor	CD36	enhances	the	early	inflammatory	response	to	intrapulmonary	
infection	with	Klebsiella	pneumoniae	[abstract].	Presented	at	the	American	Thoracic	Society	
International	Conference.	San	Diego,	CA.	May	16-21,	2014.		
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Xiong	Z,	Lechner	EJ,	Zhao	Y,	Klenotic	PA,	Pilewski	J,	Ray	P,	Ray	A,	Silverstein	RL,	Lee	JS.	
CD14+CD36+	human	mononuclear	phagocytes	augment	LPS-induced	IL-10	production	in	a	
CLESH-dependent	manner	following	exposure	to	constituents	of	stored	red	cells.	Presented	
at	the	American	Thoracic	Society	International	Conference.	Philadelphia,	PA,	May	17-22	
2013.		

Xiong	Z,	Pinilla	Vera	M,	Lechner	EJ,	Horne	W,	Kolls	J,	Barge	S,	Woodske	M,	Donahoe	MP,	Ray	
P,	Lee	JS.	Scavenger	receptors	as	homeostatic	markers	in	airspace	mononuclear	phagocytes	
of	healthy	volunteers	(ID	53500).	Presented	at	the	Poster	Discussion	Session:	B21-Airway	
Host	Defense,	American	Thoracic	Society	International	Conference.	San	Diego,	CA.	May	16-
21,	2014.		

Zhao	Y,	Xiong	Z,	Hulver	M,	Sayeed	S,	Yu	M,	Lechner	EJ,	Ray	A,	Ray	P,	Lee	JS.	
Thrombospondin-1	negatively	regulates	neutrophil	bacterial	killing	and	pulmonary	host	
defense	against	Klebsiella	pneumoniae	(ID	53709	C93).	Presented	at	the	Mini-Symposium:	
Advances	in	acute	lung	injury	and	mucosal	immunity,	American	Thoracic	Society	
International	Conference.	San	Diego,	CA.	May	16-21,	2014.		

Zhao	Y,	Xiong	Z,	Lechner	EJ,	Klenotic	PA,	Hulver	M,	Chan	Y,	Mangalmurti	N,	Rosengart	MR,	
Ray	P,	Ray	A,	Silverstein	RL,	Lee	JS.	Thrombospondin-1	triggers	CD36-dependent	
macrophage	IL-10	production	by	facilitating	apoptotic	cell	recognition	and	promotes	
resolution	of	experimental	lung	injury.	Presented	at	the	Mini-Symposium:	C93-Resolution	
of	Lung	Injury	and	Inflammation	at	the	American	Thoracic	Society	International	
Conference.	Philadelphia,	PA,	May	17-22	2013.		

REVERSING	THE	EFFECTS	OF	SHS	ON	MUCOSAL	IMMUNITY		
Homayoun	Shams,	DVM,	PhD;	University	of	Texas	Health	Center	at	Tyler;	CIA	2010		

Dr.	Shams	and	colleagues	investigated	an	approach	to	combat	flu	by	boosting	the	host	
immune	response.	They	found	that	SHS	exposure	increased	the	mortality	of	flu	in	mice,	and	
that	local	administration	of	granulocyte-macrophage	colony-stimulating	factor	(GM-CSF),	a	
natural	substance	produced	by	immune	cells,	induces	resistance	to	lethal	doses	of	H1N1	
and	other	flu	strains.	Their	data	show	that	the	mortality	of	flu	in	mice	that	express	high	
levels	of	GM-CSF	in	the	lung	is	0%,	compared	to	100%	in	normal	mice,	and	found	that	
pulmonary	delivery	of	GM-CSF	to	normal	mice	abrogated	mortality	from	flu.	The	team	
investigated	whether	the	increased	susceptibility	to	flu	is	due	to	impaired	T	cell	functions,	
and	if	GM-CSF	can	correct	these	effects.	Recombinant	GM-CSF	has	been	approved	by	the	
FDA	to	stimulate	white	blood	cell	recovery	following	bone	marrow	transplantation,	
treatment	of	fungal	infections,	and	replenishment	of	white	blood	cells	following	
chemotherapy.	However,	it	has	never	been	used	to	prevent	or	treat	flu	infections.	These	
studies	may	accelerate	the	development	of	effective	strategies	to	prevent,	control,	and	treat	
flu,	including	flu	exacerbated	by	SHS	exposure.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Feng	Y,	Kong	Y,	Barnes	PF,	Huang	FF,	Klucar	P,	Wang	X,	Samten	B,	Sengupta	M,	Machona	B,	
Donis	R,	Tvinnereim	AR,	Shams	H.	Exposure	to	cigarette	smoke	inhibits	the	pulmonary	T-
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cell	response	to	influenza	virus	and	Mycobacterium	tuberculosis.	Infect	Immun.	
2011;79(1):229-237.	

Guo	J,	Feng	Y,	Barnes	P,	Huang	FF,	Idell	S,	Su	DM,	Shams	H.	Deletion	of	FoxN1	in	the	thymic	
medullary	epithelium	reduces	peripheral	T	cell	responses	to	infection	and	mimics	changes	
of	aging.	PLoS	One.	2012;7(4):e34681.	

Huang	FF,	Barnes	PF,	Feng	Y,	Donis	R,	Chroneos	ZC,	Idell	S,	Allen	T,	Perez	DR,	Whitsett	JA,	
Dunussi-Joannopoulos	K,	Shams	H.	GM-CSF	in	the	lung	protects	against	lethal	influenza	
infection.	Am	J	Respir	Crit	Care	Med.	2011;184(2):259-268.	

ADJUVANT	EFFECTS	OF	CIGARETTE	SMOKE	CONSTITUENTS		
Robert	Vassallo,	MD;	Mayo	Clinic;	CIA	2010		

Dr.	Vassallo	and	his	colleagues	have	shown	that	oxidative	SH)	components	alter	dendritic	
cell	function	in	ways	that	facilitate	the	development	of	aberrant	immune	responses	
associated	with	asthma	and	allergy.	They	also	observed	that	smoking	increases	asthmatic	
response	following	inhalational	challenge	with	Alternaria,	a	ubiquitous	environmental	
fungus	associated	with	asthmatic	exacerbations	and	death.	The	investigators	determined	
the	contribution	of	SHS-induced	oxidative	stress	as	a	promoter	of	Alternaria-induced	
asthmatic	responses	in	murine	lungs.	They	also	determined	the	role	of	oxidative	stress	in	
the	induction	of	proallergic	dendritic	cell	activation	and	the	effect	of	SHS-induced	oxidative	
stress	on	relevant	molecular	changes	in	dendritic	cells	that	result	in	enhanced	capacity	to	
induce	asthmatic	responses.	The	team	investigated	whether	antagonism	of	oxidative	stress	
in	vivo	can	reverse	the	oxidative	stress	imbalance	and	airway	inflammatory	responses	in	
Alternaria	and	SHS-challenged	mouse	models.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Lee	J,	Taneja	V,	Vassallo	R.	Cigarette	smoking	and	inflammation:	cellular	and	molecular	
mechanisms.	J	Dent	Res.	2012;91(2):142-149.	

Sathish	V,	Vanoosten	SK,	Miller	BS,	Aravamudan	B,	Thompson	MA,	Pabelick	CM,	Vassallo	R,	
Prakash	YS.	Brain-derived	neurotrophic	factor	in	cigarette	smoke-induced	airway	
hyperreactivity.	Am	J	Respir	Cell	Mol	Biol.	2013;48(4):431-438.	

Vassallo	R,	Ryu	JH.	Smoking-related	interstitial	lung	diseases.	Clin	Chest	Med.	
2012;33(1):165-178.	

PRESENTATIONS	AND	ABSTRACTS	
Burkholder	D,	Kiel	A,	Venkatachalem	S,	Thompson	MA,	Vassallo	R,	Pabelick	CM,	Prakash	YS,	
Wylam	ME.	Cigarette	smoke	enhances	TRPC	and	CD38	expression	in	human	airway	smooth	
muscle	[abstract].	FASEB	J	2011;25:864.7		
Vassallo	R,	Sathish	V,	Suri	H,	Sanyal	B,	Thompson	M,	Prakash	Y.	Human	airway	smooth	
muscle	cells	express	thymic	stromal	lymphopoietin	receptors	[abstract].	Am	J	Respir	Crit	
Care	Med	2011;183:A2579.		
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Vassallo	R,	Walters	P,	Grill	DE.	Extracts	from	presumed	“reduced	harm”	eclipse	cigarettes	
induce	equivalent	or	greater	cellular	toxicity	in	antigen	presenting	cells.	Presented	at	the	
American	Thoracic	Society	annual	meeting.	Philadelphia,	PA,	May	17-22,	2013.		
Walters	P,	Taneja	V,	Vassallo	R.	Cigarette	smoke	modulates	systemic	dendritic	cell	function	
in	vivo.	Presented	at	the	Autoimmunity	2012	meeting.	Granada,	Spain,	May	9-13,	2012.		

CYTOTOXIC	T	CELL	EXPANSIONS	IN	SMOKE-INDUCED	LUNG	DISEASE		
Michael	T.	Borchers,	PhD;	University	of	Cincinnati;	CIA	2009		

Dr.	Borchers	and	colleagues	defined	the	effects	of	CS	exposure	on	pulmonary	immunity	and	
examined	the	role	of	cytotoxic	T	cells	in	COPD	pathogenesis.	The	investigators	examined	
the	mechanisms	involved	in	CS-induced	CD8	T	cell	expansions	and	determine	whether	
these	populations	are	pathogenic.	Long-term	exposure	to	CS	may	induce	persistent	T	cell	
expansions	that	directly	contribute	to	pulmonary	remodeling;	CD8-deficient	mice	fail	to	
develop	airspace	enlargement	in	COPD	models.	The	team	demonstrated	that	chronic	CS	
exposure,	in	the	absence	of	infection	or	tumors,	causes	oligoclonal	expansions	of	CD8	T	
cells,	which	persist	following	exposure	cessation.	The	team	studied	the	processes	driving	
persistent	CD8	T	cell	expansions	as	a	result	of	chronic	CS	exposure	and	defined	the	
pathological	capacity	of	expanded	CD8	T	cell	populations	in	a	mouse	model	of	CS-induced	
COPD.	They	also	identified	the	origin	of	expanded	T	cell	populations	in	the	lung	and	
examined	whether	these	expanded	T	cell	populations	play	a	causative	role	in	the	
development	of	pulmonary	pathology.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Eppert	BL,	Motz	GT,	Wortham	BW,	Flury	JL,	Borchers	MT.	CCR7	deficiency	leads	to	
leukocyte	activation	and	increased	clearance	in	response	to	pulmonary	Pseudomonas	
aeruginosa	infection.	Infect	Immun.	2010;78(5):2099-2107.	

Motz	GT,	Eppert	BL,	Wesselkamper	SC,	Flury	JL,	Borchers	MT.	Chronic	cigarette	smoke	
exposure	generates	pathogenic	T	cells	capable	of	driving	COPD-like	disease	in	Rag2-/-	
mice.	Am	J	Respir	Crit	Care	Med.	2010;181(11):1223-1233.	

Motz	GT,	Eppert	BL,	Wortham	BW,	Amos-Kroohs	RM,	Flury	JL,	Wesselkamper	SC,	Borchers	
MT.	Chronic	cigarette	smoke	exposure	primes	NK	cell	activation	in	a	mouse	model	of	
chronic	obstructive	pulmonary	disease.	J	Immunol.	2010;184(8):4460-4469.	

Wortham	BW,	Eppert	BL,	Motz	GT,	Flury	JL,	Orozco-Levi	M,	Hoebe	K,	Panos	RJ,	Maxfield	M,	
Glasser	SW,	Senft	AP,	Raulet	DH,	Borchers	MT.	NKG2D	mediates	NK	cell	
hyperresponsiveness	and	influenza-induced	pathologies	in	a	mouse	model	of	chronic	
obstructive	pulmonary	disease.	J	Immunol.	2012;188(9):4468-4475.	
SHS	AND	INFLUENZA-INDUCED	IMMUNE	RESPONSES	

Ilona	Jaspers,	PhD;	University	of	North	Carolina	Chapel	Hill;	CIA	2009	
In	a	previous	FAMRI-funded	study,	Dr.	Jaspers	and	colleagues	showed	that	exposure	to	SHS	
increases	the	susceptibility	to	influenza	virus	in	humans,	and	that	these	effects	are	
associated	with	suppression	of	interferon-dependent	antiviral	immune	responses	at	the	
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level	of	the	epithelium.	In	this	study,	the	investigators	determined	the	mechanisms	by	
which	exposure	to	SHS	modifies	nasal	antiviral	immune	responses.	Comparisons	of	live	
attenuated	influenza	virus-induced	responses	in	the	nasal	mucosa	from	smokers	and	non-
smokers	revealed	that	natural	killer	cell	function	is	suppressed	in	smokers	as	compared	to	
non-smokers.	In	subsequent	studies	focusing	on	mucosal	immune	phenotypes	it	was	
demonstrated	that	the	recruitment	of	gamma/delta	T	lymphocytes	was	decreased	in	
smokers,	further	supporting	the	notion	that	mucosal	innate	immune	defense	responses	are	
suppressed	in	the	context	of	viral	infections.	

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Horvath	KM,	Brighton	LE,	Herbst	M,	Noah	TL,	Jaspers	I.	Live	attenuated	influenza	virus	
(LAIV)	induces	different	mucosal	T	cell	function	in	nonsmokers	and	smokers.	Clin	Immunol.	
2012;142(3):232-236.	

Horvath	KM,	Brighton	LE,	Zhang	W,	Carson	JL,	Jaspers	I.	Epithelial	cells	from	smokers	
modify	dendritic	cell	responses	in	the	context	of	influenza	infection.	Am	J	Respir	Cell	Mol	
Biol.	2011;45(2):237-245.	

Horvath	KM,	Herbst	M,	Zhou	H,	Zhang	H,	Noah	TL,	Jaspers	I.	Nasal	lavage	natural	killer	cell	
function	is	suppressed	in	smokers	after	live	attenuated	influenza	virus.	Respir	Res.	
2011;12:102.	
Kesic	MJ,	Simmons	SO,	Bauer	R,	Jaspers	I.	Nrf2	expression	modifies	influenza	A	entry	and	
replication	in	nasal	epithelial	cells.	Free	Radic	Biol	Med.	2011;51(2):444-453.	

Noah	TL,	Zhou	H,	Jaspers	I.	Alteration	of	the	nasal	responses	to	influenza	virus	by	tobacco	
smoke.	Curr	Opin	Allergy	Clin	Immunol.	2012;12(1):24-31.	

Rager	JE,	Bauer	RN,	Muller	LL,	Smeester	L,	Carson	JL,	Brighton	LE,	Fry	RC,	Jaspers	I.	DNA	
methylation	in	nasal	epithelial	cells	from	smokers:	identification	of	ULBP3-related	effects.	
Am	J	Physiol	Lung	Cell	Mol	Physiol.	2013;305(6):L432-438.	

PRESENTATIONS	AND	ABSTRACTS	
Jaspers	I.	Antiviral	host	defenses	in	the	nose:	Role	of	the	epimmunome.	Presented	at	the	
James	Hogg	Research	Centre,	University	of	British	Columbia.	Vancouver,	Canada,	Feb	2012.	

Jaspers	I.	Cigarette	smoke	and	influenza:	basic	and	translational	studies.	Presented	at	the	
University	of	North	Carolina	at	Chapel	Hill	Pediatric	Grand	Rounds.	Chapel	Hill,	NC,	Feb	
2009.	
Jaspers	I.	How	smoking	may	affect	your	ability	to	fight	influenza.	Presented	at	the	
University	of	North	Carolina	at	Chapel	Hill	Pathology	Grand	Rounds.	Chapel	Hill,	NC,	Jan	
2010.	
Immune	Disease	Institute	Jaspers	I.	Translational	research	approaches	to	investigate	the	
effects	of	smoking	on	influenza	infections.	Presented	at	the	Translational	Medicine	
Symposium,	University	of	North	Carolina	at	Chapel	Hill.	Chapel	Hill,	NC,	Apr	2010.	
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LUNG	ACTIVATION	OF	CX3CL1	BY	SECONDHAND	SMOKE	EXPOSURE		
Janet	S.	Lee,	MD;	University	of	Pittsburgh;	2009	CIA		

Dr.	Lee	and	colleagues	investigated	the	role	of	a	small	protein,	CX3CR1,	in	recruitment	of	
mononuclear	phagocytes,	inflammatory	cytokine	responses,	and	tissue	destruction	in	lungs	
following	cigarette	smoke	exposure.	The	team	showed	that	alveolar	macrophages	
increased	transmembrane	ligand	CX3CL1	expression.	Soluble	CX3CL1	is	detectable	in	the	
airspaces,	but	cx3cr1GFP/	GFP	and	cx3cr1GFP/+	mice	did	not	recruit	CX3CR1+	cells	into	
airspaces	exposed	to	cigarette	smoke.	An	intact	CX3CL1-CX3CR1	pathway	is	not	essential	
for	recruitment	of	mononuclear	phagocytes	into	the	lungs,	but	functional	CX3CR1	is	
required	for	a	subset	of	tissue-bound	mononuclear	phagocytes	to	produce	tumor	necrosis	
factor	alpha	and	interleukin	6	in	response	to	cigarette	smoke	in	vivo,	amplify	divergent	
populations	of	CD11b+	cells	regardless	of	CX3CR1	expression,	and	contribute	directly	to	
tissue-destructive	emphysema.	The	team	identified	a	cell-type	in	mice	defined	by	CX3CR1	
expression	and	implicated	in	cell	survival	whose	population	expands	and	elaborates	type	1	
signature	cytokines	in	response	to	cigarette	smoke	exposure	in	vivo.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Bon	JM,	Leader	JK,	Weissfeld	JL,	Coxson	HO,	Zheng	B,	Branch	RA,	Kondragunta	V,	Lee	JS,	
Zhang	Y,	Choi	AM,	Lokshin	AE,	Kaminski	N,	Gur	D,	Sciurba	FC.	The	influence	of	radiographic	
phenotype	and	smoking	status	on	peripheral	blood	biomarker	patterns	in	chronic	
obstructive	pulmonary	disease.	PLoS	One.	2009;4(8):e6865.	

Xiong	Z,	Leme	AS,	Ray	P,	Shapiro	SD,	Lee	JS.	CX3CR1+	lung	mononuclear	phagocytes	
spatially	confined	to	the	interstitium	produce	TNF-alpha	and	IL-6	and	promote	cigarette	
smoke-induced	emphysema.	J	Immunol.	2011;186(5):3206-3214.	
ROLE	OF	SERPINB1	IN	CIGARETTE	SMOKE-INDUCED	DEFECTIVE	ANTIMICROBIAL	
DEFENSE		

Charaf	Benarafa,	DVM,	PhD;	Immune	Disease	Institute,	Universität	Bern;	YCSA	2008		
Dr.	Benarafa	and	colleagues	observed	that	although	cigarette	smoke	can	induce	
emphysema	in	mice	compared	to	controls,	no	difference	was	observed	in	the	severity	of	
emphysema	between	serpinB1	deficient	mice	and	wild	type,	suggesting	that	this	gene	is	not	
essential	for	regulating	the	extent	of	the	protease-mediated	damage	following	chronic	
smoke	exposure.	The	studies	demonstrated	that	serpinB1	and	alpha	1-antitrypsin	proteins	
vary	in	their	biological	functions:	alpha	serpinB1	has	a	central	role	in	protecting	neutrophil	
survival	and	antimicrobial	defenses;	and		
alpha	1-antitrypsin	regulates	proteases	in	the	onset	and	development	of	emphysema.	The	
investigators	unveiled	new	mechanisms	by	which	sustained	subacute	inflammation	
induced	by	SHS	alter	the	development	of	bone	marrow-derived	monocytes	and	neutrophils	
with	opposite	effects	on	bacterial	clearance	kinetics	from	the	lungs	and	the	upper	airways.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
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Benarafa	C.	The	SerpinB1	knockout	mouse	a	model	for	studying	neutrophil	protease	
regulation	in	homeostasis	and	inflammation.	Methods	Enzymol.	2011;499:135-148.	

Cremona	TP,	Tschanz	SA,	von	Garnier	C,	Benarafa	C.	SerpinB1	deficiency	is	not	associated	
with	increased	susceptibility	to	pulmonary	emphysema	in	mice.	Am	J	Physiol	Lung	Cell	Mol	
Physiol.	2013;305(12):L981-989.	

PRESENTATIONS	AND	ABSTRACTS	
Basilico	P,	Cremona	TP,	Benarafa	C.	Cigarette	smoke	exposure	induces	systemic	
inflammation	with	an	acute	effect	on	myelopoiesis	and	lung	bacterial	clearance.	Presented	
at	the	American	Thoracic	Society	International	Conference.	San	Diego,	CA,	May	16-21,	
2014.		

Basilico	P,	Cremona	TP,	Benarafa	C.	Increased	myelopoiesis	induced	by	cigarette	smoke	
transiently	improved	the	kinetics	of	lung	bacterial	clearance	in	mice.	Presented	at	the	
European	Respiratory	Society	–	Lung	Science	Conference.	Estoril,	Portugal,	Mar	21-23,	
2014.		
Basilico	P,	Cremona	TP,	Benarafa	C.	Systemic	inflammation	induced	by	cigarette	smoke	
exposure	transiently	increases	myelopoiesis	and	lung	bacterial	clearance	in	serpinB1-/-	
mice.	Presented	at	the	7th	International	Symposium	on	Serpin	Biology,	Structure	and	
Function.	Leogang,	Austria,	Mar	28-Apr	2,	2014.		

Basilico	P,	Cremona	TP,	Benarafa	C.	Systemic	inflammation	induced	by	cigarette	smoke	
exposure	transiently	increases	myelopoiesis	and	lung	bacterial	clearance	in	serpinB1-/-	
mice.	Presented	at	the	48th	Annual	Meeting	of	the	European	Society	for	Clinical	
Investigation.	Utrecht,	The	Netherlands,	Apr	30-May	3,	2014.		
Basilico	P,	Oevermann	A,	Benarafa	C.	Secondhand	cigarette	smoke	exposure	induces	lasting	
upper	airway	colonization	and	increases	severity	of	otitis	media	after	S.	pneumoniae	
infection	in	mice.	Presented	at	the	European	Respiratory	Society	–	Lung	Science	
Conference.	Estoril,	Portugal,	Mar	21-23,	2014.		

Cremona	TP,	Basilico	P,	Häfliger	P,	Frei	E,	Benarafa	C.	Impact	of	cigarette	smoke	exposure	
on	Pseudomonas	aeruginosa	clearance	in	wild-type	and	serpinB1-/-mice.	Presented	at	the	
American	Thoracic	Society	International	Conference.	Philadelphia,	PA,	May	17-22,	2013.		

Cremona	TP,	Basilico	P,	Häfliger	P,	Frei	E,	Benarafa	C.	Impact	of	cigarette	smoke	exposure	
on	Pseudomonas	aeruginosa	clearance	in	wild-type	and	serpinB1-/-mice.	Presented	at	the	
Joint	Annual	Meeting	of	the	Swiss	Society	for	Allergology	and	Immunology	and	the	Swiss	
Respiratory	Society.	Bern,	Switzerland,	Apr	17-19,	2013.		

Cremona	TP,	Benarafa	C.	Impact	of	cigarette	smoke	exposure	on	Pseudomonas	clearance	in	
serpinB1-/-	mice.	Presented	at	the	10th	International	Summer	School.	Sigriswil,	
Switzerland,	Aug	21-23,	2011.		

Cremona	TP,	Tschanz	SA,	Benarafa	C.	Deficiency	in	neutrophil	protease	inhibitor	serpinb1	
is	not	associated	with	increased	susceptibility	to	cigarette	smoke-induced	emphysema	in	
mice.	Presented	at	the	American	Thoracic	Society	International	Conference.	Philadelphia,	
PA,	May	17-22,	2013.		
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Cremona	TP,	Tschanz	SA,	Benarafa	C.	Role	of	neutrophil	protease	inhibitor	serpinB1	in	
cigarette	smoke-induced	emphysema	in	mice.	Presented	at	the	Joint	Annual	Meeting	of	the	
Swiss	Society	for	Allergology	and	Immunology	and	the	Swiss	Respiratory	Society.	Bern,	
Switzerland,	Apr	17-19,	2013.		

SECONDHAND	CIGARETTE	SMOKE	(SCS),	IMMUNITY	AND	ALLOGRAFT	REJECTION		

Zhenhua	Dai,	MD,	PhD;	University	of	Texas	Health	Science	Center	at	Tyler;	CIA	2008	
Dr.	Dai	and	colleagues	showed	that	SHS	exposure	increases	memory	T	cell	number	and	
hinders	allograft	survival	induced	by	the	CD40/CD154	costimulatory	blockade.	The	team	
investigated	whether	SHS	exposure	shortens	allograft	survival	by	suppressing	regulatory	T	
cell	(Treg)	development	and	promoting	memory	T	cell	recall,	and	they	investigated	the	
impact	of	SHS	exposure	on	the	function	of	memory	CD4+	and	CD8+	T	cells.	They	studied	
whether	SHS	suppresses	the	generation	and	function	of	CD4+CD25+FoxP3+	Treg	cells,	and	
examined	whether	targeting	memory	T	cells	and	administering	Treg	cells	suppresses	
allograft	rejection	related	to	SHS	exposure.	Using	a	murine	cardiac	transplant	model,	the	
team	found	that	SHS	exposure	hinders	long-term	allograft	survival	by	suppressing	the	
expression	and	activity	of	indoleamine	2,3-dioxygenase,	which	favors	long-term	allograft	
survival	and	tolerance.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Wan	F,	Dai	H,	Zhang	S,	Moore	Y,	Wan	N,	Dai	Z.	Cigarette	smoke	exposure	hinders	long-term	
allograft	survival	by	suppressing	indoleamine	2,3-dioxygenase	expression.	Am	J	Transplant.	
2012;12(3):610-619.		
PRESENTATIONS	AND	ABSTRACTS	

Dai	H,	Zhang	S,	Wan	N,	Wan	F,	Dai	Z.	Second	hand	smoking	hinders	long-term	allograft	
survival	by	suppressing	expression	of	indoleamine	2,3-dioxygenase	[abstract].	Presented	at	
the	2010	American	Transplant	Congress.	San	Diego,	CA,	May	1-5,	2010.		

THE	INFLUENCE	OF	SECONDHAND	CIGARETTE	SMOKE	(SCS)	ON	THE	INNATE	
IMMUNE	FUNCTION	OF	NASAL	EPITHELIAL	CELLS.		

James	A.	Jukosky,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	YCSA	2008		

Dr.	Jukosky	and	colleagues	demonstrated	that	innate	immune	protection	provided	by	nasal	
epithelial	cells	is	altered	by	tobacco	smoke	exposure.	They	also	demonstrated	nasal	
epithelial	cell	secretion	of	CCL20,	(a	protein	that	has	antimicrobial	and	signaling	functions),	
is	suppressed	by	tobacco	smoke	exposure.	The	team	tested	the	production	of	other	related	
antimicrobial	and	signaling	molecules	in	volunteers	with	no	tobacco	smoke	exposure,	prior	
tobacco	smoke	exposure	(6	months	to	5	years	ago),	current	SHS	exposure,	and	subjects	
with	current	primary	tobacco	smoke	exposure	(smokers)	to	determine	if	exposure	alters	
constitutive	production	and	induction	of	innate	immune	molecules	by	lipotechoic	acid.	
They	studied	the	nasal	secretions	of	the	volunteers	to	determine	if	cigarette	smoke	
exposure	alters	steady-state	levels	of	the	same	innate	immune	molecules	in	the	nasal	
passage.		
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FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Crane-Godreau	MA,	Maccani	MA,	Eszterhas	SK,	Warner	SL,	Jukosky	JA,	Fiering	S.	Exposure	
to	Cigarette	Smoke	Disrupts	CCL20-Mediated	Antimicrobial	Activity	in	Respiratory	
Epithelial	Cells.	Open	Immunol	J.	2009;2:86-93.	

INNATE	IMMUNITY	AND	TOBACCO	SMOKE		
Maria	Antonieta	Guerrero-Plata,	PhD;	University	of	Texas	Medical	Branch	at	
Galveston,	Louisiana	State	University;	YCSA	2007		

Dr.	Guerrero-Plata	and	colleagues	investigated	whether	exposure	to	SHS	affects	the	ability	
of	the	immune	system	to	fight	respiratory	viral	infections	by	interfering	with	the	
production	of	innate	immune	molecules,	such	as	interferon	type	I,	or	by	interfering	with	
the	activation	and	recruitment	of	specialized	cells	called	plasmacytoid	dendritic	cells,	to	the	
sites	of	infection.	The	team	investigated	the	clinical	relevance	of	the	innate	immune	
response	in	the	context	of	co-exposure	to	viral	respiratory	pathogens	and	SHS	and	
dissected	the	molecular	and	cellular	basis	of	this	interaction.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Banos-Lara	Mdel	R,	Ghosh	A,	Guerrero-Plata	A.	Critical	role	of	MDA5	in	the	interferon	
response	induced	by	human	metapneumovirus	infection	in	dendritic	cells	and	in	vivo.	J	
Virol.	2013;87(2):1242-1251.	

Castro	SM,	Chakraborty	K,	Guerrero-Plata	A.	Cigarette	smoke	suppresses	TLR-7	stimulation	
in	response	to	virus	infection	in	plasmacytoid	dendritic	cells.	Toxicol	In	Vitro.	
2011;25(5):1106-1113.	

Guerrero-Plata	A.	Dendritic	cells	in	human	Pneumovirus	and	Metapneumovirus	infections.	
Viruses.	2013;5(6):1553-1570.	

Guerrero-Plata	A,	Kolli	D,	Hong	C,	Casola	A,	Garofalo	RP.	Subversion	of	pulmonary	dendritic	
cell	function	by	paramyxovirus	infections.	J	Immunol.	2009;182(5):3072-3083.	
Lancelin	W,	Guerrero-Plata	A.	Isolation	of	mouse	lung	dendritic	cells.	J	Vis	Exp.	2011(57).	

PRESENTATIONS	AND	ABSTRACTS	

Baños-Lara	RM,	Guerrero-Plata	A.	Critical	role	of	MDA5	in	the	interferon	response	induced	
by	human	metapneumovirus	infection	in	dendritic	cells.	Presented	at	Phi	Zeta	Research	
Emphasis	Day,	Louisiana	State	University.	Baton	Rouge,	LA,	Sept	27,	2012.		
Baños-Lara	RM,	Guerrero-Plata	A.	Critical	Role	of	MDA5	in	the	interferon	response	induced	
by	human	metapneumovirus	infection	in	dendritic	cells.	Presented	at	the	International	RSV	
Symposium.	Santa	Fe,	NM,	Sept	27-30,	2012.		
Baños-Lara	RM,	Guerrero-Plata	A.	Specific	helicase	activation	in	human	dendritic	cells	by	
paramyxovirus	infection.	Presented	at	Phi	Zeta	Research	Emphasis	Day,	Louisiana	State	
University.	Baton	Rouge,	LA,	Sept	28,	2011.		
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Baños-Lara	RM,	Guerrero-Plata	A.	Specific	helicase	activation	in	human	dendritic	cells	by	
paramyxovirus	infection.Keystone	Symposia.	Presented	at	Innate	Immunity:	Sensing	the	
Microbes	and	Damage	Signals.	Keystone,	CO,	Mar	04-09,	2012.		
Baños-Lara	RM,	Guerrero-Plata	A.	Specific	helicase	activation	in	human	dendritic	cells	by	
paramyxovirus	infection.	Presented	at	the	Gordon	Research	Conferences:	Biology	of	Acute	
Respiratory	Infection.	Ventura,	CA,	Mar	11-16,	2012.		
Baños-Lara	RM,	Guerrero-Plata	A.	Type	III	IFN	induction	by	hMPV	infection	in	human	
epithelial	cells.	Presented	at	the	American	Thoracic	Society	International	Conference.	
Philadelphia,	PA,	May	17-22,	2013.		
Castro	S,	Garofalo	RP,	Guerrero-Plata	A.	Inhibition	of	dendritic	cell	activation	by	cigarette	
smoke	extract.	Presented	at	the	48th	Annual	Meeting.	Society	of	Toxicology.	Baltimore,	MD,	
Mar	15-19,	2009.		

Castro	S,	Garofalo	RP,	Guerrero-Plata	A.	Mechanisms	of	inhibition	of	viral-induced	
interferon	production	in	human	dendritic	cells	by	cigarette	smoke	extract.	Presented	at	the	
2009	Annual	McLaughlin	Colloquium	on	Infection	and	Immunity.	Galveston,	TX,	Feb	26,	
2009.		

Castro	S,	Guerrero-Plata	A.	Cigarette	smoke	suppresses	the	anti-viral	capacity	of	dendritic	
cells.	Presented	at	the	American	Association	of	Immunologists.	Baltimore,	MD,	May	07-11,	
2010.		
Castro	S,	Guerrero-Plata	A.	Inhibition	of	viral-induced	dendritic	cell	function	by	cigarette	
smoke	extract.	Presented	at	the	American	Thoracic	Society	International	Conference.	San	
Diego,	CA,	May	15-20,	2009.		
Castro	S,	Guerrero-Plata	A.	Cigarette	smoke	suppresses	TLR-7	stimulation	in	response	to	
virus	infection	in	plasmacytoid	dendritic	cells	[abstract].	The	Keystone	Symposia,	Dendritic	
Cell	and	the	Initiation	of	Adaptive	Immunity.	Santa	Fe,	NM,	Feb	12-17,	2011.		

Guerrero-Plata	A,	Castro	S,	Liu	T,	Casola	A,	Garofalo	RP.	Mechanisms	of	type	I	interferon	
induction	by	human	metapneumovirus	in	human	dendritic	cells.	Presented	at	the	Keystone	
Symposia:	Dendritic	Cells/Immune	Pattern	Recognition.	Banff,	Alberta,	Canada.	Mar	29-Apr	
03	2009.		

Guerrero-Plata	A,	Kolli	D,	Ivanciuc	T,	Casola	A,	Garofalo	RP.	Impairment	of	antigen	
presentation	capacity	of	lung	dendritic	cells	by	human	paramyxovirus	infections.	Presented	
at	the	American	Association	of	Immunologists.	San	Diego,	CA,	Apr	5-9,	2008.		
Guerrero-Plata	A,	Kolli	D,	Ivanciuc	T,	Casola	A,	Garofalo	RP.	Respiratory	syncytial	virus	and	
human	metapneumovirus	impair	the	antigen	presentation	capacity	of	pulmonary	dendritic	
cells.	Presented	at	the	Annual	Meeting	of	the	American	Society	for	Virology.	Ithaca,	NY,	Jul	
12-15,	2008.		

Guerrero-Plata	A,	Kolli	D,	Ivanciuc	T,	Casola	A,	Garofalo	RP.	Trafficking	of	dendritic	cell	
subsets	to	the	lung	controls	viral	replication	and	pathology	in	human	metapneumovirus	
infection.	Presented	at	the	XIV	International	Congress	of	Virology.	Istanbul,	Turkey,	Aug	10-
15,	2008.		
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Lancelin	W,	Castro	S,	Wakamatsu	N,	Guerrero-Plata	A.	Plasmacytoid	dendritic	cells	control	
lung	inflammation	and	cell	trafficking	in	human	metapneumovirus	infection.	Presented	at	
the	Phi	Zeta	Research	Emphasis	Day,	Louisiana	State	University.	Baton	Rouge,	LA,	Sep	29,	
2010.		

Lancelin	W,	Chakraborty	K,	Zhou	Z,	Wakamatsu	N,	Guerrero-Plata	A.	Role	of	pulmonary	
dendritic	cells	in	human	metapneumovirus	infection.	Presented	at	the	SE	Regional	IDeA	
Meeting.	New	Orleans,	LA,	Sep	22-24,	2011.		

Lancelin	W,	Guerrero-Plata	A.	Plasmacytoid	dendritic	cells	regulate	
humanmetapneumovirus	pathogenesis.	Presented	at	the	VII	Biannual	Mexican	Congress	of	
Virology.	Tuxtla	Gutierrez,	Chiapas,	Mexico,	Sep	26-30,	2011.		

Lancelin	W,	Wakamatsu	N,	Guerrero-Plata	A.	Regulation	of	human	paramyxovirus	
pathogenesis	by	pulmonary	dendritic	cells	[abstract].	The	American	Association	of	
Immunologists	Meeting.	San	Francisco,	CA,	May	13-17,	2011		

Mendoza	A,	Banos-Lara	MR,	Guerrero-Plata	A.	Type	III	interferon	response	of	airway	
epithelial	cells	to	human	metapneumovirus	infection.	Presented	at	the	Summer	
Undergraduate	Research	Forum.	Louisiana	State	University,	Baton	Rouge,	LA,	Jul	27,	2012.		

SUPPRESSION	OF	AIRWAY	IMMUNITY	BY	SECONDHAND	TOBACCO	SMOKE	(SHS)		
Adam	J.	Ratner,	MD,	MPH;	Columbia	University;	CIA	2007		

Dr.	Ratner	and	his	colleagues	demonstrated	that	SHS	exerts	a	specific	immunosuppressive	
effect	on	the	cells	of	the	upper	airway,	inhibiting	the	local	response	to	bacterial	products.	
They	hypothesized	that	this	ultimately	leads	to	bacterial	overgrowth	and	the	excessive	
inflammation	that	is	the	hallmark	of	chronic	rhinosinusitis	(CRS).	The	group	has	examined	
the	effects	of	SHS	on	the	three	most	important	components	of	epithelial	defense	of	the	
upper	airway:	epithelial	innate	immune	signaling,	epithelial	barrier	function,	and	ciliary	
beat	frequency.	In	each	of	these	areas,	they	investigated	specific	molecular	mechanisms	of	
SHS-induced	immune	suppression,	with	a	focus	on	finding	potential	targets	for	therapeutic	
intervention.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Aguilar	JL,	Kulkarni	R,	Randis	TM,	Soman	S,	Kikuchi	A,	Yin	Y,	Ratner	AJ.	Phosphatase-
dependent	regulation	of	epithelial	mitogen-activated	protein	kinase	responses	to	toxin-
induced	membrane	pores.	PLoS	One.	2009;4(11):e8076.	
Hsiao	YS,	Parker	D,	Ratner	AJ,	Prince	A,	Tong	L.	Crystal	structures	of	respiratory	pathogen	
neuraminidases.	Biochem	Biophys	Res	Commun.	2009;380(3):467-471.	

Kulkarni	R,	Rampersaud	R,	Aguilar	JL,	Randis	TM,	Kreindler	JL,	Ratner	AJ.	Cigarette	smoke	
inhibits	airway	epithelial	cell	innate	immune	responses	to	bacteria.	Infect	Immun.	
2010;78(5):2146-2152.	
Lehrer	RI,	Jung	G,	Ruchala	P,	Wang	W,	Micewicz	ED,	Waring	AJ,	Gillespie	EJ,	Bradley	KA,	
Ratner	AJ,	Rest	RF,	Lu	W.	Human	alpha-defensins	inhibit	hemolysis	mediated	by	
cholesterol-dependent	cytolysins.	Infect	Immun.	2009;77(9):4028-4040.	
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Parker	D,	Martin	FJ,	Soong	G,	Harfenist	BS,	Aguilar	JL,	Ratner	AJ,	Fitzgerald	KA,	Schindler	C,	
Prince	A.	Streptococcus	pneumoniae	DNA	initiates	type	I	interferon	signaling	in	the	
respiratory	tract.	MBio.	2011;2(3):e00016-00011.	
Parker	D,	Soong	G,	Planet	P,	Brower	J,	Ratner	AJ,	Prince	A.	The	NanA	neuraminidase	of	
Streptococcus	pneumoniae	is	involved	in	biofilm	formation.	Infect	Immun.	
2009;77(9):3722-3730.	
PRESENTATIONS	AND	ABSTRACTS	

Kulkarni	R,	Aguilar	JL,	Ratner	AJ.	Cigarette	smoke	components	alter	the	airway	epithelial	
innate	immune	response	to	microbial	products.	Presented	at	the	American	Society	for	
Microbiology	Annual	Meeting.	Boston,	MA,	Jun	1-5,	2008.		

Kulkarni	R,	Ratner	AJ.	Cigarette	smoke	alters	epithelial	immune	responses	to	microbial	
products.	Presented	at	the	American	Society	for	Microbiology	Annual	Meeting.	
Philadelphia,	PA,	May	17-21,	2009.		

ROLE	OF	PROBIOTICS	IN	INTESTINAL	INFLAMMATION		
Sang	Hoon	Rhee,	PhD;	University	of	California,	Los	Angeles;	YCSA	2007		

Dr.	Rhee	and	colleagues	studied	the	role	of	the	probiotic	bacteria,	Bacillus	polyfermenticus,	
in	maintaining	intestinal	physiology.	The	researchers	investigated	the	effect	of	B.	
polyfermenticus	in	mice	with	induced	colitis.	Mice	with	induced	colitis	and	treated	with	B.	
polyfermenticus	showed	reduced	mortality	and	severity	of	colitis	(weight	loss,	diarrhea,	
and	mucosal	damage)	when	compared	to	mice	treated	with	colitis-inducing	agents	alone.	B.	
polyfermenticus	also	reduced	the	expression	of	a	number	of	inflammatory	molecules	and	
enhanced	the	expression	of	the	anti-inflammatory	cytokine	interleukin-10	in	the	inflamed	
mouse	colon.	B.	polyfermenticus	suppressed	apoptosis	both	in	vivo	in	inflamed	colonic	
mucosa	and	in	vitro	in	colonic	epithelial	cells	stimulated	with	apoptosis-inducing	agents.	
Treating	colonic	epithelial	cells	with	B.	polyfermenticus-conditioned	medium	(BPCM)	
enhanced	cell	proliferation	and	induced	the	phosphoinositide	3-kinases/protein	kinase	B	
signaling	pathway,	suggesting	that	this	bacterium	can	promote	epithelial	cell	proliferation.	
BPCM	also	promoted	the	migration	of	colonic	epithelial	cells.	These	data	suggest	that	B.	
polyfermenticus	ameliorates	colonic	inflammation	by	suppressing	apoptosis	and	promoting	
epithelial	cell	proliferation	and	migration.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Choi	YJ,	Im	E,	Chung	HK,	Pothoulakis	C,	Rhee	SH.	TRIF	mediates	Toll-like	receptor	5-
induced	signaling	in	intestinal	epithelial	cells.	J	Biol	Chem.	2010;285(48):37570-37578.	

Choi	YJ,	Im	E,	Pothoulakis	C,	Rhee	SH.	TRIF	modulates	TLR5-dependent	responses	by	
inducing	proteolytic	degradation	of	TLR5.	J	Biol	Chem.	2010;285(28):21382-21390.	

Im	E,	Choi	YJ,	Kim	CH,	Fiocchi	C,	Pothoulakis	C,	Rhee	SH.	The	angiogenic	effect	of	probiotic	
Bacillus	polyfermenticus	on	human	intestinal	microvascular	endothelial	cells	is	mediated	
by	IL-8.	Am	J	Physiol	Gastrointest	Liver	Physiol.	2009;297(5):G999-G1008.	
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Im	E,	Choi	YJ,	Pothoulakis	C,	Rhee	SH.	Bacillus	polyfermenticus	ameliorates	colonic	
inflammation	by	promoting	cytoprotective	effects	in	colitic	mice.	J	Nutr.	
2009;139(10):1848-1854.	
Im	E,	Rhee	SH,	Park	YS,	Fiocchi	C,	Tache	Y,	Pothoulakis	C.	Corticotropin-releasing	hormone	
family	of	peptides	regulates	intestinal	angiogenesis.	Gastroenterology.	2010;138(7):2457-
2467,	2467	e2451-2455.	
Ma	EL,	Choi	YJ,	Choi	J,	Pothoulakis	C,	Rhee	SH,	Im	E.	The	anticancer	effect	of	probiotic	
Bacillus	polyfermenticus	on	human	colon	cancer	cells	is	mediated	through	ErbB2	and	
ErbB3	inhibition.	Int	J	Cancer.	2010;127(4):780-790.	
Rhee	SH,	Im	E,	Pothoulakis	C.	Toll-like	receptor	5	engagement	modulates	tumor	
development	and	growth	in	a	mouse	xenograft	model	of	human	colon	cancer.	
Gastroenterology.	2008;135(2):518-528.	

Rhee	SH,	Pothoulakis	C,	Mayer	EA.	Principles	and	clinical	implications	of	the	brain-gut-
enteric	microbiota	axis.	Nat	Rev	Gastroenterol	Hepatol.	2009;6(5):306-314.	
Rhee	SH.	Basic	and	translational	understandings	of	microbial	recognition	by	toll-like	
receptors	in	the	intestine.	J	Neurogastroenterol	Motil.	2011;17(1):28-34.	

PRESENTATIONS	AND	ABSTRACTS	
Im	E,	Choi	Y,	Pothoulakis	C,	Rhee	SH.	Src-family	tyrosine	kinase	Lyn	regulates	the	tyrosine	
phosphorylation	of	Toll-like	receptor	4	(T1699)	[abstract].	Gastroenterology	
2009;136(5)(suppl	1):A561.	

Im	E,	Fiocchi	C,	Choi	J,	Pothoulakis	C,	Rhee	SH.	The	probiotic	Bacillus	polyfermenticus	
induces	angiogenesis	via	an	interleukin-8	(IL-8)/CXCR2-dependent	mechanism	(W2013)	
[abstract].	Gastroenterology	2009;136(5)(suppl	1):A773.	

Ma	EL,	Choi	YJ,	Choi	JY,	Pothoulakis	C,	Rhee	SH,	Im	E.	Inhibition	of	ErbB	dependent	
signaling	by	a	probiotic	bacterium	suppresses	tumor	growth	both	in	vivo	and	in	vitro.	
(M1178)	[abstract].	Gastroenterology	2010;138(5)(suppl	1):S-348.	

THE	IMPACT	OF	SECONDHAND	TOBACCO	SMOKE	(SHS)	ON	T	CELL	IMMUNE	
RESPONSE:	IMPLICATIONS	FOR	UPPER	AND	LOWER	AIRWAYS	DISEASE		

Stephen	M.	Canfield,	MD,	PhD;	Columbia	University;	CIA	2006		

Dr.	Canfield	and	his	group	analyzed	total	immunoglobulin	E	(IgE)	as	well	as	IgEs	specific	to	
dust	mite,	cockroach,	mouse,	and	cat	in	a	cohort	of	501	children	aged	four.	From	these	
analyses,	the	investigators	showed	that	total	IgE	levels	among	children	correlate	well	with	
levels	in	both	mother	and	father,	and	this	correlation	is	strengthened	among	children	living	
in	a	home	with	at	least	one	smoker.	Inclusion	of	SHS	in	a	linear	regression	model	relating	
parental	and	child	total	IgE	strengthened	the	correlations	with	a	magnitude	of	effect	similar	
to	inclusion	of	national	origin.	Inclusion	of	SHS	exposure	and	national	origin	
simultaneously	produced	an	additive	effect.	These	results	show	an	exacerbating	influence	
of	SHS	on	the	allergic	susceptibility	of	the	children	and	provided	insight	into	the	
mechanism	of	the	SHS	effect	on	allergic	susceptibility.		
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SECOND	HAND	TOBACCO	SMOKE	AND	INFLUENZA-INDUCED	RESPONSES	IN	NASAL	
EPTHELIUM		

Ilona	Jaspers,	PhD;	Hamner	Institutes	for	the	Health	Sciences;	CIA	2006		
Exposure	to	SHS	has	been	associated	with	increased	susceptibility	to	infection	with	
respiratory	viruses.	The	objectives	of	this	project	were	to	determine	whether	exposure	to	
SHS	enhances	the	susceptibility	to	influenza	virus	infections	in	vivo	and	whether	the	effect	
is	mediated	by	SHS-induced	oxidative	stress.	The	completed	study	was	subdivided	into	two	
interdependent	studies;	one	determined	the	effects	of	SHS	exposure	on	influenza	infections	
in	healthy	human	volunteers	in	vivo	and	one	used	an	in	vitro	model	of	differentiated	human	
nasal	epithelial	cells	to	confirm	and	expand	the	in	vivo	findings	and	to	examine	potential	
cellular	mechanisms	mediating	the	effects	of	SHS	on	influenza	virus	infections.	Dr.	Jaspers	
and	colleagues	completed	studies	comparing	experimental	live	attenuated	influenza	
vaccine	infections	in	healthy	non-smoking	and	healthy	non-smoking/SHS-exposed	
volunteers.	The	studies	were	conducted	over	two	seasons	in	a	population	of	volunteers	
that	was	large	enough	for	statistical	analysis.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Jaspers	I,	Horvath	KM,	Zhang	W,	Brighton	LE,	Carson	JL,	Noah	TL.	Reduced	expression	of	
IRF7	in	nasal	epithelial	cells	from	smokers	after	infection	with	influenza.	Am	J	Respir	Cell	
Mol	Biol.	2010;43(3):368-375.	

Noah	TL,	Zhou	H,	Monaco	J,	Horvath	K,	Herbst	M,	Jaspers	I.	Tobacco	smoke	exposure	and	
altered	nasal	responses	to	live	attenuated	influenza	virus.	Environ	Health	Perspect.	
2011;119(1):78-83.	

SECONDHAND	CIGARETTE	SMOKE	(SCS)	AND	IMMUNITY	TO	TUBERCULOSIS		
Homayoun	Shams,	DVM,	PhD;	The	University	of	Texas	Health	Science	Center	at	Tyler;	
CIA	2006		

Dr.	Shams	and	colleagues	determined	whether	SCS	enhances	susceptibility	to	pulmonary	
tuberculosis	and	expanded	the	studies	to	include	influenza	A	virus,	which	induces	acute	
pneumonia.	The	experiments	demonstrated	that	the	effects	of	SCS	exposure	on	IFN-gamma	
production	by	T	cells	are	not	limited	to	M.	tuberculosis	and	have	sequelae	that	affect	
vaccination	strategies.		

FAMRI	SUPPORTED	RESEARCH		
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Klucar	P,	Barnes	PF,	Kong	Y,	Howard	ST,	Pang	X,	Huang	F,	Tvinnerereim	AR,	Samten	B,	
Shams	H.	Vaccination	strategies	to	enhance	local	immunity	and	protections	against	
Mycobacterium	tuberculosis.	Vaccine.	2009;27(12):1816-1824.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

634	

ALTERATIONS	IN	DENDRITIC	CELL-MEDIATED	IMMUNITY	CAUSED	BY	SMOKING		
Robert	Vassallo,	MD;	Mayo	Clinic;	YCSA	2005		

Dr.	Vassallo’s	research	focused	on	the	effect	of	cigarette	smoking	and	nicotine	on	dendritic	
cell	(DC)	function;	DCs	are	a	critical	component	of	the	immune	system.	Dr.	Vassallo	showed	
that	cigarette	smoke-induced	oxidative	stress	is	a	major	mechanism	by	which	cigarette	
smoke	preferentially	inhibits	DC	production	of	IL-12p70	and	IL-23	through	the	induction	of	
ERK-dependent	signaling	pathways.	He	also	showed	that	cigarette	smoke-induced	pro-
inflammatory	DC	response	through	nicotinic	stimulation	and	oxidative	stress	result	in	the	
induction	of	diverse	inflammatory	responses	relevant	to	the	recruitment	of	immune	cells	in	
inflamed	airways.	He	established	a	mouse	model	of	chronic	cigarette	smoke	exposure.	
Measurement	of	blood	nicotine	levels	in	these	mice	exposed	to	high	concentration	of	smoke	
is	similar	to	that	observed	in	heavy	cigarette	smokers.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Carmona	EM,	Vassallo	R,	Vuk-Pavlovic	Z,	Standing	JE,	Kottom	TJ,	Limper	AH.	Pneumocystis	
cell	wall	beta-glucans	induce	dendritic	cell	costimulatory	molecule	expression	and	
inflammatory	activation	through	a	Fas-Fas	ligand	mechanism.	J	Immunol.	2006;177(1):459-
467.	

Kobayashi	T,	Iijima	K,	Radhakrishnan	S,	Mehta	V,	Vassallo	R,	Lawrence	CB,	Cyong	JC,	Pease	
LR,	Oguchi	K,	Kita	H.	Asthma-related	environmental	fungus,	Alternaria,	activates	dendritic	
cells	and	produces	potent	Th2	adjuvant	activity.	J	Immunol.	2009;182(4):2502-2510.	

Kroening	PR,	Barnes	TW,	Pease	L,	Limper	A,	Kita	H,	Vassallo	R.	Cigarette	smoke-induced	
oxidative	stress	suppresses	generation	of	dendritic	cell	IL-12	and	IL-23	through	ERK-
dependent	pathways.	J	Immunol.	2008;181(2):1536-1547.	
Patel	RR,	Ryu	JH,	Vassallo	R.	Cigarette	smoking	and	diffuse	lung	disease.	Drugs.	
2008;68(11):1511-1527.	

Smelter	DF,	Sathish	V,	Thompson	MA,	Pabelick	CM,	Vassallo	R,	Prakash	YS.	Thymic	stromal	
lymphopoietin	in	cigarette	smoke-exposed	human	airway	smooth	muscle.	J	Immunol.	
2010;185(5):3035-3040.	

Vassallo	R,	Kroening	PR,	Parambil	J,	Kita	H.	Nicotine	and	oxidative	cigarette	smoke	
constituents	induce	immune-modulatory	and	pro-inflammatory	dendritic	cell	responses.	
Mol	Immunol.	2008;45(12):3321-3329.	
Vassallo	R,	Tamada	K,	Lau	JS,	Kroening	PR,	Chen	L.	Cigarette	smoke	extract	suppresses	
human	dendritic	cell	function	leading	to	preferential	induction	of	Th-2	priming.	J	Immunol.	
2005;175(4):2684-2691.	
Vassallo	R,	Walters	PR,	Lamont	J,	Kottom	TJ,	Yi	ES,	Limper	AH.	Cigarette	smoke	promotes	
dendritic	cell	accumulation	in	COPD;	a	Lung	Tissue	Research	Consortium	study.	Respir	Res.	
2010;11:45.	
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ONTOGENY	OF	CYTOKINE	IMMUNE	RESPONSES:	ROLE	OF	SECONDHAND	TOBACCO	
SMOKE	(SHS)		

Deborah	A.	Gentile,	MD;	Allegheny-Singer	Research	Institute;	CIA	2004		
Dr.	Gentile	compared	subjects	with	and	without	exposure	to	SHS	(determined	by	serum	
cotinine	levels).	The	number	of	dendritic	cells	and	CD4+CD25+	cells	in	those	individuals	
without	exposure	was	significantly	higher	than	in	those	who	had	been	exposed	to	SHS.	No	
significant	differences	were	seen	in	CD8+CD38+	lymphocytes	or	cytokine	production	in	the	
two	groups,	but	there	were	age-related	decreases	in	the	absolute	numbers	of	CD4+CD25+	
cells,	CD8+CD38+	lymphocytes,	and	dendritic	cells.	CD8+	cells	that	produce	interleukin	(IL)	
4	and	IL13	also	decreased	in	number	with	respect	to	age.	However,	interferon	(IFN)	
gamma	from	CD8+	cells	and	cytokines	from	CD4+	cells	and	dendritic	cells	did	not	decrease	
as	a	function	of	age.	These	results	indicate	that	there	is	a	differential	immune	response	in	
children	related	to	both	age	and	to	exposure	to	SHS.		

FAMRI	SUPPORTED	RESEARCH		
PRESENTATIONS	AND	ABSTRACTS	

Gentile	D,	Koehrsen	J,	Patel	A,	Skoner	DP.	Association	between	secondhand	smoke	
exposure	(SSE)	and	increased	IL-13	production	from	CD4+	cells	during	early	childhood.		J	
Allergy	Clin	Immunol	2006;117(2)S257.		

Koehrsen	JM,	Gentile	DA,	Patel	A,	Kwon	Y,	Schad	C,	Schaffner	T,	Skoner	DP.		Alterations	of	
immune	cell	phenotypes	in	young	children	with	second-hand	smoke	exposure	(SSE).		J	
Allergy	Clin	Immunol	2008;121(2)S59.		

Patel	A,	Gentile	DA,	Koehrsen	JM,	Skoner	DP,	Varga	M,	Schad	CA,	Schaffner	TJ.		Association	
between	second	hand	smoke	exposure	(SSE)	and	T-Helper	Type	2	(TH2)	cytokine	
production	during	early	childhood.		J	Allergy	Clin	Immunol	2007;119(1)	S45.			
SECONDHAND	TOBACCO	SMOKE	AND	THYROID	DISEASE		

Ruth	M.	Belin,	MD,	Rachel	Chong,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2002		

This	award	was	originally	granted	to	Dr.	Ruth	Belin	and	then	transferred	to	Dr.	Chong	who	
studied	abnormal	cortisol	responses	to	stress.	Abnormal	hypothalamic-pituitary-adrenal	
(HPA)	function	is	a	fundamental	endocrine	abnormality	identified	in	individuals	exposed	to	
tobacco	smoke.	This	abnormality	may	play	an	important	role	in	insulin	resistance,	
cardiovascular	events,	and	decreased	bone	mineral	density	in	persons	subjected	to	SHS	
exposure.	The	endogenous	opioid	system	is	one	of	several	neurotransmitter	systems	
modulating	the	HPA	axis	response	to	stress.	The	cold	pressor	test	(CPT),	a	pain	stressor	
that	activates	both	endogenous	opioid	and	HPA	axis	activity,	was	used	to	elicit	cortisol	
responses	among	young	adults	to	determine	whether	individual	differences	in	the	mu-
opioid	receptor	gene	are	associated	with	differences	in	cortisol	response	to	the	CPT.	It	was	
found	that	Caucasians	have	a	more	robust	HPA	axis	response	to	the	Trier	Social	Stress	Test	
(TSST)	compared	with	African	Americans,	even	after	controlling	for	several	socioeconomic	
and	psychological	factors.	There	were	no	differences	in	subjective	response	to	the	TSST	to	
explain	the	difference	in	the	HPA	axis	response.		
FAMRI	SUPPORTED	RESEARCH		
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PUBLICATIONS		
Belin	RM,	Astor	BC,	Powe	NR,	Ladenson	PW.	Smoke	exposure	is	associated	with	a	lower	
prevalence	of	serum	thyroid	autoantibodies	and	thyrotropin	concentration	elevation	and	a	
higher	prevalence	of	mild	thyrotropin	concentration	suppression	in	the	third	National	
Health	and	Nutrition	Examination	Survey	(NHANES	III).	J	Clin	Endocrinol	Metab.	
2004;89(12):6077-6086.		
BOOK	CHAPTERS,	ETC.		

Ladenson	PW,	Belin	RM.	Hypothyroidism.	In:	Bar	RS,	ed.	Early	Diagnosis	and	Treatment	of	
Endocrine	Disorders.	Totowa,	NJ:	Human	Press,	Inc.,	2003.		

VISION		

Completed	Research		
ROLE	OF	SMOKING	IN	AGE-RELATED	MACULAR	DEGENERATION		

Maria	Marin-Castaño,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	
2008		

Dr.	Marin-Castaño	and	colleagues	postulated	that	cigarette	smoke,	oxidative	damage	to	the	
retinal	pigment	epithelium	(RPE),	and	inflammation	are	involved	in	the	pathophysiology	of	
age-related	macular	degeneration	(AMD).	The	team	examined	the	expression	of	
proinflammatory	monocyte	chemoattractant	protein-1	(MCP-1),	proangiogenic	vascular	
endothelial	growth	factor	(VEGF),	and	antiangiogenic	pigment	epithelial-derived	factor	
(PEDF)	in	RPE	from	smoker	patients	with	AMD	as	well	as	the	effects	of	hydroquinone	(HQ),	
a	major	pro-oxidant	in	cigarette	smoke	on	MCP-1,	VEGF,	and	PEDF	gene	expression	in	
cultured	ARPE-19	cells	and	RPE/choroids	from	C57BL/6	mice.	The	results	suggest	that	
impaired	RPE-derived	MCP-1-mediated	scavenging	macrophage	recruitment	and	
phagocytosis	might	lead	to	incomplete	clearance	of	proinflammatory	debris	and	infiltration	
of	proangiogenic	macrophages	that	might	promote	accumulation	and	progression	to	
choroidal	neovascularization	in	Flight	Attendants	and	other	SHS-exposed	patients	with	dry	
AMD.	The	investigators	also	evaluated	the	expression	of	the	nicotinic	acetylcholine	
receptor	(nAchR)	in	RPE	and	determined	the	effects	of	nicotine	on	RPE-derived	VEGF	and	
PEDF	expression	in	the	context	of	SHS	exposure.	The	results	revealed	a	contribution	of	the	
RPE	cells	to	the	proangiogenic	effects	of	nicotine	at	concentrations	found	in	the	plasma	of	
those	exposed	to	SHS,	such	as	Flight	Attendants.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Pons	M,	Marin-Castano	ME.	Cigarette	smoke-related	hydroquinone	dysregulates	MCP-1,	
VEGF	and	PEDF	expression	in	retinal	pigment	epithelium	in	vitro	and	in	vivo.	PLoS	One.	
2011;6(2):e16722.	
Pons	M,	Marin-Castano	ME.	Nicotine	increases	the	VEGF/PEDF	ratio	in	retinal	pigment	
epithelium:	a	possible	mechanism	for	CNV	in	passive	smokers	with	AMD.	Invest	Ophthalmol	
Vis	Sci.	2011;52(6):3842-3853.	
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PRESENTATIONS	AND	ABSTRACTS		
Marin-Castaño	ME.	Passive	smokers	and	age-related	macular	degeneration.	Presented	at	
the	9th	Annual	Conference	of	the	International	Society	for	the	Prevention	of	Tobacco	
Induced	Diseases:	From	Molecules	to	Politics.	Vienna,	Austria,	Sep	21-23,	2011.	

Marin-Castaño	ME,	Alcazar	O,	Pons	M.	Regulation	of	monocyte	chemoattractant	protein-1	
(MCP-1),	growth	factors,	and	pigment	epithelium-derived	factor	in	response	to	transient	
and	repetitive	non	lethal	oxidative	injury	in	human	retinal	pigment	epithelial	cells.	
Presented	at	the	Association	for	Research	in	Vision	and	Ophthalmology	(ARVO)	Annual	
Meeting.	Fort	Lauderdale,	FL,	May	2-6,	2010.		
Marin-Castaño	ME,	Pons	M,	Cousins	SW,	Alcazar	O.	Regulation	of	MCP-1	by	cigarette	smoke	
components	and	angiotensin	II	in	human	REP	cells.	Presented	at	the	Association	for	
Research	in	Vision	and	Ophthalmology	(ARVO)	Annual	Meeting.	Fort	Lauderdale,	FL,	May	
3-7,	2009.		

Marin-Castaño	ME,	Pons	M.	Nicotine	regulates	VEGF	and	PEDF	in	passive	smokers	with	
AMD.	Presented	at	the	Association	for	Research	in	Vision	and	Ophthalmology	Annual	
Meeting.	Fort	Lauderdale,	FL,	May	1-5,	2011.		

Marin-Castaño	ME.	Smoking	and	eye	diseases.	Presented	at	the	International	Society	for	the	
Prevention	of	Tobacco	Induced	Diseases.	Vienna,	Austria,	Sep	21-23,	2011.		

Pons	M,	Alcazar	O,	Cousins	SW,	Csaky	K,	Marin-Castaño	ME.	Cigarette	smoke-related	
hydroquinone	induces	F-actin	reorganization	and	Hsp27	phosphorylation	through	p38	and	
ERK1/2	in	Retinal	Pigment	Epithelium.	Presented	at	the	Association	for	Research	in	Vision	
and	Ophthalmology	(ARVO)	Annual	Meeting.	Fort	Lauderdale,	FL,	May	2-6,	2010.		
Pons	M,	Marin-Castaño	ME.	Cigarette	smoke-related	hydroquinone	deregulates	MCP-	1,	
VEGF	and	PEDF	in	retinal	pigment	epithelium	in	vitro	and	in	vivo.	Presented	at	the	
Association	for	Research	in	Vision	and	Ophthalmology	(ARVO)	Annual	Meeting.	Fort	
Lauderdale,	FL,	May	1-5,	2011.		

BOOK	CHAPTERS,	ETC.		
Marin-Castaño	ME,	Pons	M.	Smoking	and	eye	diseases.	In:	Bernhard	D,	ed.	Cigarette	Smoke	
Toxicity:	Linking	Individual	Chemicals	to	Human	Diseases.	Weinheim,	Germany:	Wiley-VCH	
Verlag	&	Co.	KGaA,	2011.		
Pons	M,	Marin-Castaño	ME:	Involvement	of	Cigarette	Smoke-Related	Hydroquinone	in	the	
Pathogenesis	of	Age-Related	Macular	Degeneration.	In:	Gokden	F,	Lazzarotto	A,	eds.	
Hydroquinone:	Production,	Uses	and	Health	Effects.	New	York,	NY:	Nova	Science	Publishers	
Inc,	2011.		

Pons	M,	Marin-Castaño	ME.	Involvement	of	cigarette	smoke-related	hydroquinone	in	the	
pathogenesis	of	age-related	macular	degeneration.	In:	Gokden	F,	Lazzarotto	A,	eds.	
Hydroquinone:	Production,	Uses	and	Health	Effects.	Hauppauge,	NY:	Nova	Science	
Publishers,	Inc,	2011.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

638	

GENE	PROFILING	SECONDHAND	TOBACCO	SMOKE	AND	MACULAR	DEGENERATION		
George	Inana,	MD,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2007		

The	cause	of	age-related	macular	degeneration	(AMD)	is	not	known,	but	genetic	and	
environmental	factors,	especially	tobacco	smoke	exposure,	are	leading	factors.	Dr.	Inana	
and	colleagues	obtained	a	data	bank	of	genes	that	show	changes	in	expression	in	AMD	
through	a	custom	gene	expression	profiling	strategy	called	CHANGE.	These	genes	are	
candidates	for	causal	involvement	in	AMD	that	can	be	compared	with	genes	that	are	
induced	by	tobacco	smoke	exposure.	The	deleterious	effect	of	SHS	exposure	was	
dramatically	demonstrated	in	an	animal	model.	A	6-week	exposure	to	SHS	resulted	in	a	
global	suppression	of	gene	expression	in	the	mitochondrial	genes	that	are	responsible	for	
respiration	and	energy	production	for	the	cell,	signaling	serious	trouble	for	the	cells.	
Suppression	of	other	important	genes	was	also	observed.		

A	ROLE	FOR	CATHEPSIN	B	IN	SECONDHAND	TOBACCO	SMOKE-RELATED	VASCULAR	
DISEASES		
Eunok	Im,	PhD;	Schepens	Eye	Research	Institute,	Harvard	University,	University	of	
California,	Los	Angeles;	YCSA	2006		

The	vascularized	form	of	age-related	macular	degeneration	(AMD)	is	tightly	associated	
with	SHS	exposure.	Regulators	of	vessel	formation	will	aid	in	finding	early	diagnostic	tools	
and	ways	to	prevent	disease	progression.	Dr.	Im	discovered	that	cathepsin	B	(a	lysosomal	
cysteine	protease)	inhibits	angiogenesis	by	suppressing	pro-angiogenic	factors	such	as	
vascular	endothelial	cell	growth	factor	and	generating	anti-angiogenic	factors	such	as	
endostatin.	These	findings	reveal	cathepsin	B	as	a	modulator	of	angiogenesis.	Dr.	Im	set	out	
to	elucidate	the	mechanism	by	which	cathepsin	B	modulates	pro-	and	anti-angiogenic	
factors,	and	to	develop	effective	approaches	to	control	SHS-induced	angiogenesis.	The	
molecular	dissection	of	angiogenesis	should	enable	better	treatment	and	control	of	
diseases	arising	from	SHS	exposure.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Im	E,	Kazlauskas	A.	Src	family	kinases	promote	vessel	stability	by	antagonizing	the	
Rho/ROCK	pathway.	J	Biol	Chem.	2007;282(40):29122-29129.	
Im	E,	Kazlauskas	A.	PtdIns-4,5-P2	as	a	potential	therapeutic	target	for	pathologic	
angiogenesis.	Expert	Opin	Ther	Targets.	2007;11(4):443-451.	
Im	E,	Kazlauskas	A.	The	role	of	cathepsins	in	ocular	physiology	and	pathology.	Exp	Eye	Res.	
2007;84(3):383-388.	

Im	E,	Motiejunaite	R,	Aranda	J,	Park	EY,	Federico	L,	Kim	TI,	Clair	T,	Stracke	ML,	Smyth	S,	
Kazlauskas	A.	Phospholipase	Cgamma	activation	drives	increased	production	of	autotaxin	
in	endothelial	cells	and	lysophosphatidic	acid-dependent	regression.	Mol	Cell	Biol.	
2010;30(10):2401-2410.	

Im	E,	Pothoulakis	C.	[Recent	advances	in	Saccharomyces	boulardii	research].	Gastroenterol	
Clin	Biol.	2010;34	Suppl	1:S62-70.	
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INFLAMMATION,	SMOKING,	AND	BLINDNESS	FROM	OCULAR	NEOVASCULARIZATION		
Scott	W.	Cousins,	MD;	University	of	Miami	Miller	School	of	Medicine,	Duke	University;	
CIA	2004		
Neovascular	acute	macular	degeneration	(AMD)	is	caused	by	exposure	to	cigarette	smoke.	
Dr.	Cousins’	research	tested	the	hypothesis	that	tobacco	smoke-related	nicotine	acts	upon	
circulating	monocytes	to	induce	partially	activated	monocytes	in	the	blood.	The	monocytes	
are	recruited	to	the	eye	in	areas	of	choroidal	neovascularization	and	lead	to	increasingly	
severe	neovascularization	via	tumor	necrosis	factor	alpha	production.	The	relationships	
between	neovascular	AMD,	blood	cotinine	levels,	and	partial	activation	of	blood	monocytes	
were	evaluated	in	a	human	case-control	study	of	passive	and	active	smokers	versus	non-
smokers.	If	this	relationship	holds,	blood	monocyte	activation	status	could	serve	as	a	
biomarker	for	risk	of	AMD	progression.	A	similar	study	in	mice	evaluated	the	capacity	of	
passive	and	active	cigarette	smoke	(or	nicotine)	to	affect	bone	marrow	progenitor	cells,	
causing	them	to	differentiate	into	activated	monocytes	after	smoking	cessation.	Mice	
exposed	to	cigarette	smoke	suffered	more	severe	pathology	in	the	bone	marrow	stem	cells	
than	those	not	exposed.	These	results	carry	the	implication	that	Flight	Attendants	and	
others	exposed	to	SHS	may	have	long-term	changes	in	bone	marrow	stem	cells	
predisposing	them	to	vascular	diseases,	including	atherosclerosis	and	macular	
degeneration,	long	after	cessation	of	the	cigarette	smoke	exposure.		
FAMRI	SUPPORTED	RESEARCH		
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Espinosa-Heidmann	DG,	Suner	IJ,	Catanuto	P,	Hernandez	EP,	Marin-Castaño	ME,	Cousins	
SW.	Cigarette	smoke-related	oxidants	and	the	development	of	sub-RPE	deposits	in	an	
experimental	animal	model	of	dry	AMD.	Invest	Ophthalmol	Vis	Sci.	2006;47(2):729-737.		

NEUROLOGICAL	EFFECTS		

Completed	Research		
EFFECTS	OF	SECONDHAND	SMOKING	ON	THE	DEVELOPMENT	OF	
NEURODEGENERATIVE	SIGNS		
Seyha	Seng,	PhD;	Beth	Israel	Deaconess	Medical	Center;	YCSA	2009		

Dr.	Seng	and	colleagues	examined	whether	SHS	contributes	to	altered	function	of	neural	
progenitor	cells	(NPC)	and	neurocognitive	deficit	in	dementia	and	neurodegenerative	
diseases.	The	team	showed	that	SHS	exposure	impairs	neurogenesis	by	inhibiting	
proliferation	of	human	NPCs,	promoting	cellular	apoptosis,	and	decreasing	cell	survival.	
The	impairment	may	be	associated	with	deregulation	of	three	key	molecules,	ADORA2A,	
CDK5RAP1,	and	PAX6.	The	team	observed	alteration	of	expression	of	ABC1,	ACHE,	APBA1,	
CTSC,	and	GNGs,	which	are	molecules	linked	to	Alzheimer’s	and	Parkinson’s	diseases,	in	
SHS-treated	NPC.	In	addition,	SHS	decreased	glutathione	synthetase	levels	in	NPC,	which	
may	deregulate	glutathione	homeostasis	in	NPC.	This	is	a	pathologic	event	contributing	to	
initiation	and	progression	of	neurodegenerative	disease.		
FAMRI	SUPPORTED	RESEARCH		
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PUBLICATIONS	
Birrane	G,	Li	H,	Yang	S,	Tachado	SD,	Seng	S.	Cigarette	smoke	induces	nuclear	translocation	
of	heme	oxygenase	1	(HO-1)	in	prostate	cancer	cells:	nuclear	HO-1	promotes	vascular	
endothelial	growth	factor	secretion.	Int	J	Oncol.	2013;42(6):1919-1928.	

Li	H,	Sekine	M,	Seng	S,	Avraham	S,	Avraham	HK.	BRCA1	interacts	with	Smad3	and	regulates	
Smad3-mediated	TGF-beta	signaling	during	oxidative	stress	responses.	PLoS	One.	
2009;4(9):e7091.	

Li	H,	Wood	JT,	Whitten	KM,	Vadivel	SK,	Seng	S,	Makriyannis	A,	Avraham	HK.	Inhibition	of	
fatty	acid	amide	hydrolase	activates	Nrf2	signalling	and	induces	heme	oxygenase	1	
transcription	in	breast	cancer	cells.	Br	J	Pharmacol.	2013;170(3):489-505.	

Seng	S,	Avraham	HK,	Birrane	G,	Jiang	S,	Avraham	S.	Nuclear	matrix	protein	(NRP/B)	
modulates	the	nuclear	factor	(Erythroid-derived	2)-related	2	(NRF2)-dependent	oxidative	
stress	response.	J	Biol	Chem.	2010;285(34):26190-26198.	

Seng	S,	Avraham	HK,	Birrane	G,	Jiang	S,	Li	H,	Katz	G,	Bass	CE,	Zagozdzon	R,	Avraham	S.	
NRP/B	mutations	impair	Nrf2-dependent	NQO1	induction	in	human	primary	brain	tumors.	
Oncogene.	2009;28(3):378-389.	

Xue	J,	Yang	S,	Seng	S.	Mechanisms	of	Cancer	Induction	by	Tobacco-Specific	NNK	and	NNN.	
Cancers	(Basel).	2014;6(2):1138-1156.	

Yang	S,	Long	M,	Tachado	SD,	Seng	S.	Cigarette	smoke	modulates	PC3	prostate	cancer	cell	
migration	by	altering	adhesion	molecules	and	the	extracellular	matrix.	Mol	Med	Rep.	
2015;12(5):6990-6996.	

PRESENTATIONS	AND	ABSTRACTS		
Birrane	G,	Li	H,	Yang	S,	Tachado	S,	Seng	S.	Cigarette	smoke	induces	nuclear	translocation	of	
HO-1	enhancing	the	secretion	of	VEGF	in	prostate	cancer	cells.	Presented	at	18th	World	
Congress	on	Advances	in	Oncology	and	16th	International	Symposium	on	Molecular	
medicine.	Oct	10-12,	2013,	Crete,	Greece.		

Birrane	G,	Li	H,	Yang	S,	Tachado	S,	Seng	S.	Cigarette	smoke	induces	nuclear	translocation	of	
HO-1	enhancing	the	secretion	of	VEGF	in	prostate	cancer	cells	[abstract].	Int	J	Mol	Med	
2013;32:S42.		

PERINATAL	NICOTINE,	CARBON	MONOXIDE	AND	NEURODEVELOPMENT		
J.	Timothy	O’Neill,	PhD;	Uniformed	Services	University	of	the	Health	Sciences;	CIA		

Dr.	O’Neill	and	colleagues	examined	whether	nicotine	and	carbon	monoxide	(CO)	are	
synergistic	by	studying	migration	in	the	neocortex	during	the	perinatal	exposure	of	mice	to	
nicotine	and	CO.	They	investigated	the	consequences	of	perinatal	nicotine	and	CO	on	the	
development	of	the	neocortex.	Maternal	smoking	has	been	associated	with	several	
neurological	disorders	including	autism	and	attention	deficit	disorder.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS	
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Trentini	JF,	O’Neill	JT,	Juliano	SL.	Carbon	monoxide:	A	quiescent	toxin	to	neuronal	
migration	in	the	developing	brain.	Archives	of	Ibadan	Medicine.	2011;11:22-26.		

PRESENTATIONS	AND	ABSTRACTS		
O’Neill	JT,	Kehl	ML,	Johnson	KP,	Cravedi	K,	Barry	ES,	Grunberg	NE.	Perinatal	exposure	to	
low	levels	of	carbon	monoxide	impairs	neurobehavioral	function	in	adult	mice	[abstract].	
Abstracts2ViewTM	E-PAS	2013:3826.426.		
MECHANISMS	OF	ENVIRONMENTAL	TOBACCO	SMOKE-INDUCED	NERVOUS	SYSTEM	
MALFORMATIONS	AND	CANCERS		

Annie	W.	Chan,	MD;	Massachusetts	General	Hospital;	CIA	2008		
Dr.	Chan	and	colleagues	investigated	whether	stem	cells,	which	play	critical	roles	in	the	
functioning	and	maintenance	of	biological	systems	such	as	the	nervous	system,	are	
particularly	vulnerable	to	toxic	effects	of	SHS.	The	team	also	investigated	the	molecular	
mechanisms	by	which	SHS	exposure	affects	abnormal	differentiation	and	tumorigenesis	of	
neural	stem	cells,	and	identifying	targets	for	treatment.	They	developed	methods	for	
improved	diagnosis	and	therapies	specifically	for	SHS-induced	nervous	system	
malformation	and	neoplasia,	and	provided	a	framework	for	understanding	how	
dysregulation	of	normal	stem	and	progenitor	cells	leads	to	development	of	cancer	in	
general.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Cole	BK,	Curto	M,	Chan	AW,	McClatchey	AI.	Localization	to	the	cortical	cytoskeleton	is	
necessary	for	Nf2/merlin-dependent	epidermal	growth	factor	receptor	silencing.	Mol	Cell	
Biol.	2008;28(4):1274-1284.	

Johannessen	CM,	Johnson	BW,	Williams	SM,	Chan	AW,	Reczek	EE,	Lynch	RC,	Rioth	MJ,	
McClatchey	A,	Ryeom	S,	Cichowski	K.	TORC1	is	essential	for	NF1-associated	malignancies.	
Curr	Biol.	2008;18(1):56-62.	

McBride	SM,	Ali	NN,	Margalit	DN,	Chan	AW.	Active	tobacco	smoking	and	distant	metastasis	
in	patients	with	oropharyngeal	cancer.	Int	J	Radiat	Oncol	Biol	Phys.	2012;84(1):183-188.	

Wong	HK,	Lahdenranta	J,	Kamoun	WS,	Chan	AW,	McClatchey	AI,	Plotkin	SR,	Jain	RK,	di	
Tomaso	E.	Anti-vascular	endothelial	growth	factor	therapies	as	a	novel	therapeutic	
approach	to	treating	neurofibromatosis-related	tumors.	Cancer	Res.	2010;70(9):3483-
3493.	
Wong	HK,	Shimizu	A,	Kirkpatrick	ND,	Garkavtsev	I,	Chan	AW,	di	Tomaso	E,	Klagsbrun	M,	
Jain	RK.	Merlin/NF2	regulates	angiogenesis	in	schwannomas	through	a	Rac1/semaphorin	
3F-dependent	mechanism.	Neoplasia.	2012;14(2):84-94.	
TOBACCO	SMOKE	AND	EARLY	HUMAN	NEUROBEHAVIOR		

Kimberly	Yolton,	PhD;	Cincinnati	Children’s	Hospital	Medical	Center;	CIA	2007		
Dr.	Yolton	and	colleagues	investigated	the	impact	of	prenatal	and	postnatal	tobacco	smoke	
exposure	on	development	and	behavior	from	the	newborn	period	to	age	2	years	in	a	
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sample	of	infants	whose	exposure	to	tobacco	smoke	during	pregnancy	resembled	
nationally-reported	rates.	The	team	found	that	high	levels	of	prenatal	tobacco	smoke	
exposure	were	associated	with	lower	motor	and	cognitive	development	scores	at	years	1	
and	2	in	black	children.	When	accounting	for	postnatal	SHS	exposure,	the	significant	
relationship	between	prenatal	exposure	and	lower	motor	scores	at	1	year	and	lower	
cognitive	scores	at	2	years	among	black	children	remained,	but	the	relationship	with	lower	
motor	development	at	2	years	was	attenuated.	No	statistically	significant	associations	were	
found	in	white	children.	The	investigators	analyzed	the	infant	data	collected	shortly	after	
birth	to	determine	the	optimal	time	for	a	neurobehavioral	examination	to	determine	effects	
of	prenatal	exposures.	Latent	profile	analysis	was	employed	for	structural	equation	
modeling	analysis	of	the	impact	of	prenatal	and	postnatal	tobacco	smoke	exposure	on	
neurobehavioral	outcomes.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Sucharew	H,	Khoury	JC,	Xu	Y,	Succop	P,	Yolton	K.	NICU	Network	Neurobehavioral	Scale	
profiles	predict	developmental	outcomes	in	a	low-risk	sample.	Paediatr	Perinat	Epidemiol.	
2012;26(4):344-352.	
Xu	Y,	Yolton	K,	Khoury	J.	Earliest	appropriate	time	for	administering	neurobehavioral	
assessment	in	newborn	infants.	Pediatrics.	2011;127(1):e69-75.	
Yolton	K,	Khoury	J,	Hornung	R,	Dietrich	K,	Succop	P,	Lanphear	B.	Environmental	tobacco	
smoke	exposure	and	child	behaviors.	J	Dev	Behav	Pediatr.	2008;29(6):450-457.	

Yolton	K,	Khoury	J,	Xu	Y,	Succop	P,	Lanphear	B,	Bernert	JT,	Lester	B.	Low-level	prenatal	
exposure	to	nicotine	and	infant	neurobehavior.	Neurotoxicol	Teratol.	2009;31(6):356-363.	

CHILDHOOD	SECONDHAND	TOBACCO	SMOKE	EXPOSURE:	DELAYED	
NEUROPSYCHIATRIC	EFFECTS		

Adriaan	W.	Bruijnzeel,	PhD;	University	of	Florida;	YCSA	2006		

Dr.	Bruijnzeel	and	his	colleagues	investigated	whether	SHS	exposure	leads	to	the	
development	of	nicotine	dependence.	They	established	an	automated	setup	for	exposing	
freely	moving	rats	to	tobacco	smoke.	The	team	used	the	intracranial	self-stimulation	
procedure	(ICSS)	to	determine	if	administration	of	a	nicotinic	acetylcholine	receptor	
(nAChR)	antagonist	leads	to	elevations	in	ICSS	thresholds,	if	administration	of	a	nicotinic	
receptor	antagonist	leads	to	an	increase	in	somatic	withdrawal	signs,	and	if	exposure	to	
tobacco	smoke	affects	self-administration	of	nicotine	in	rats.	The	results	show	that	the	
nAChR	antagonist	mecamylamine	elevated	the	ICSS	thresholds	of	the	rats	chronically	
exposed	to	smoke	but	did	not	affect	the	brain	reward	thresholds	of	the	controls,	and	it	
induced	more	somatic	withdrawal	signs	in	smoke-exposed	rats	than	in	controls.	Nicotine	
self-administration	was	decreased	one	day	after	the	last	exposure	and	returned	to	control	
levels	five	days	later.	Exposure	to	tobacco	smoke	led	to	an	increase	in	alpha	7	nAChR	levels	
in	the	CA2/3	region,	hilus	of	dentate	gyrus,	and	stratum	oriens,	and	increased	alpha	4	beta	
2	nAChR	levels	in	the	dentate	gyrus.	An	increase	in	nAChRs	is	a	hallmark	feature	of	the	
development	of	nicotine	dependence.	These	studies	suggest	that	SHS	exposure	can	lead	to	
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the	development	of	nicotine	dependence,	and	they	indicate	that	people	who	are	exposed	to	
SHS	undergo	brain	changes	similar	to	active	smokers.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Bruijnzeel	AW.	kappa-Opioid	receptor	signaling	and	brain	reward	function.	Brain	Res	Rev.	
2009;62(1):127-146.	
Bruijnzeel	AW.	Tobacco	addiction	and	the	dysregulation	of	brain	stress	systems.	Neurosci	
Biobehav	Rev.	2012;36(5):1418-1441.	

Bruijnzeel	AW,	Bauzo	RM,	Munikoti	V,	Rodrick	GB,	Yamada	H,	Fornal	CA,	Ormerod	BK,	
Jacobs	BL.	Tobacco	smoke	diminishes	neurogenesis	and	promotes	gliogenesis	in	the	
dentate	gyrus	of	adolescent	rats.	Brain	Res.	2011;1413:32-42.	
Bruijnzeel	AW,	Bishnoi	M,	van	Tuijl	IA,	Keijzers	KF,	Yavarovich	KR,	Pasek	TM,	Ford	J,	
Alexander	JC,	Yamada	H.	Effects	of	prazosin,	clonidine,	and	propranolol	on	the	elevations	in	
brain	reward	thresholds	and	somatic	signs	associated	with	nicotine	withdrawal	in	rats.	
Psychopharmacology	(Berl).	2010;212(4):485-499.	

Bruijnzeel	AW,	Rodrick	G,	Singh	RP,	Derendorf	H,	Bauzo	RM.	Repeated	pre-exposure	to	
tobacco	smoke	potentiates	subsequent	locomotor	responses	to	nicotine	and	tobacco	smoke	
but	not	amphetamine	in	adult	rats.	Pharmacol	Biochem	Behav.	2011;100(1):109-118.	

Guingab-Cagmat	J,	Bauzo	RM,	Bruijnzeel	AW,	Wang	KK,	Gold	MS,	Kobeissy	FH.	Methods	in	
tobacco	abuse:	proteomic	changes	following	second-hand	smoke	exposure.	Methods	Mol	
Biol.	2012;829:329-348.	

Igari	M,	Alexander	JC,	Ji	Y,	Qi	X,	Papke	RL,	Bruijnzeel	AW.	Varenicline	and	cytisine	diminish	
the	dysphoric-like	state	associated	with	spontaneous	nicotine	withdrawal	in	rats.	
Neuropsychopharmacology.	2014;39(2):455-465.	
Liu	J,	Pan	H,	Gold	MS,	Derendorf	H,	Bruijnzeel	AW.	Effects	of	fentanyl	dose	and	exposure	
duration	on	the	affective	and	somatic	signs	of	fentanyl	withdrawal	in	rats.	
Neuropharmacology.	2008;55(5):812-818.	
Rylkova	D,	Boissoneault	J,	Isaac	S,	Prado	M,	Shah	HP,	Bruijnzeel	AW.	Effects	of	NPY	and	the	
specific	Y1	receptor	agonist	[D-His(26)]-NPY	on	the	deficit	in	brain	reward	function	and	
somatic	signs	associated	with	nicotine	withdrawal	in	rats.	Neuropeptides.	2008;42(3):215-
227.	

Small	E,	Shah	HP,	Davenport	JJ,	Geier	JE,	Yavarovich	KR,	Yamada	H,	Sabarinath	SN,	
Derendorf	H,	Pauly	JR,	Gold	MS,	Bruijnzeel	AW.	Tobacco	smoke	exposure	induces	nicotine	
dependence	in	rats.	Psychopharmacology	(Berl).	2010;208(1):143-158.	

Yamada	H,	Bishnoi	M,	Keijzers	KF,	van	Tuijl	IA,	Small	E,	Shah	HP,	Bauzo	RM,	Kobeissy	FH,	
Sabarinath	SN,	Derendorf	H,	Bruijnzeel	AW.	Preadolescent	tobacco	smoke	exposure	leads	
to	acute	nicotine	dependence	but	does	not	affect	the	rewarding	effects	of	nicotine	or	
nicotine	withdrawal	in	adulthood	in	rats.	Pharmacol	Biochem	Behav.	2010;95(4):401-409.	

Zislis	G,	Desai	TV,	Prado	M,	Shah	HP,	Bruijnzeel	AW.	Effects	of	the	CRF	receptor	antagonist	
D-Phe	CRF(12-41)	and	the	alpha2-adrenergic	receptor	agonist	clonidine	on	stress-induced	
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reinstatement	of	nicotine-seeking	behavior	in	rats.	Neuropharmacology.	2007;53(8):958-
966.	

BOOK	CHAPTERS,	ETC.		
Gold	MS,	Wang	DQ,	Bruijnzeel	AW.	Implications	of	secondhand	smoke	in	pediatric	and	
adult	health.	Primary	Care	Reports,	May	1,	2005.		

EFFECTS	OF	PASSIVE	SMOKING	AND	NICOTINE	ON	THE	DEVELOPMENT	OF	CNS	BODY	
IMAGE	AND	MOTOR	SKILL	

Jens	Schouenborg,	MD;	Lund	University;	CIA	2005		

Body	constitution	is	adaptively	laid	down	in	the	spinal	cord	of	the	fetus.	Cholinergic	
mechanisms	are	important	for	plasticity	and	learning,	thus	Dr.	Schouenborg	and	colleagues	
determined	whether	SHS	and	nicotine	exposures	disturb	mechanisms	that	tune	the	central	
nervous	system	sensorimotor	systems,	resulting	in	lifelong	defects	in	motor	ability	and	
sensory	capacity.	The	results	show	that	nicotine	exposure	during	development	distorts	the	
body	image	in	the	spinal	cord	and	significantly	alters	the	sensitivity	in	the	nociceptive	
withdrawal	reflexes	in	a	dose	dependent	manner,	indicating	interventions	at	multiple	sites.	
The	distortion	of	the	spinal	body	image	is	still	present	in	the	adult	mice	after	only	1	week	of	
exposure	to	nicotine.	Since	the	sensorimotor	circuits	in	the	spinal	cord	serve	as	building	
blocks	in	higher	order	systems,	it	is	likely	that	the	impaired	body	representation	will	be	
reflected	in	impaired	motor	skill.	The	data	show	that	nicotine	exposure	during	early	
development	can	cause	permanent	damage	in	sensorimotor	systems.		

REPRODUCTIVE	TRACT	EFFECTS		

Completed	Research		
GENE/TOBACCO	INTERACTIONS	AND	OVARIAN	FUNCTION		
Corrine	Kolka	Welt,	MD;	Massachusetts	General	Hospital;	CIA	2009		

Dr.	Welt	and	her	team	compared	CGG	repeat	lengths	in	the	5’	untranslated	region	of	the	
FMR1	gene	in	women	who	have	ovarian	dysfunction-related	infertility	and	in	women	with	
infertility	from	other	causes.	The	investigators	demonstrated	that	the	frequency	of	
premutation	and	intermediate	alleles	were	higher	in	women	with	ovarian	dysfunction	than	
in	women	with	other	causes	of	infertility.	Furthermore,	the	allele	with	the	greatest	number	
of	CGG	repeats	was	longer	in	women	with	ovarian	dysfunction	than	in	women	with	other	
causes	of	infertility.	There	was	no	effect	of	cigarette	smoke	exposure	on	follicle-stimulating	
hormone	(FSH)	or	estradiol	levels	or	response	to	treatment.	The	location	of	the	pathologic	
effect	of	the	FMR1	gene	was	examined,	and	ubiquitin	staining	intranuclear	inclusions	were	
identified	in	the	stroma	of	the	ovaries	of	women	who	carry	the	fragile	X	premutation.	The	
investigators	also	demonstrated	that	genetic	variants	associated	with	early	age	at	
menopause	are	underrepresented	in	women	with	polycystic	ovary	syndrome	(PCOS).	
These	women	have	an	increased	follicle	number	compared	to	controls	and	higher	levels	of	
anti-Mullerian	hormone.	The	interaction	between	cigarette	smoking	and	SHS	exposure	on	
ovarian	function	was	examined	in	these	women.	The	data	demonstrate	that	smokers	have	
higher	systolic	and	diastolic	blood	pressures	and	triglycerides	and	women	with	PCOS	have	
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higher	triglycerides,	waist	circumference,	fasting	glucose,	HOMA-IR,	and	lower	HDL	
compared	to	controls.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Chang	MC,	DeCaro	JJ,	Zheng	M,	Gearing	M,	Shubeck	L,	Sherman	SL,	Welt	CK.	Ovarian	
histopathological	and	ubiquitin-immunophenotypic	features	in	fragile	X-associated	
primary	ovarian	insufficiency:	a	study	of	five	cases	and	selected	controls.	Histopathology.	
2011;59(5):1018-1023.	

Karimov	CB,	Moragianni	VA,	Cronister	A,	Srouji	S,	Petrozza	J,	Racowsky	C,	Ginsburg	E,	
Thornton	KL,	Welt	CK.	Increased	frequency	of	occult	fragile	X-associated	primary	ovarian	
insufficiency	in	infertile	women	with	evidence	of	impaired	ovarian	function.	Hum	Reprod.	
2011;26(8):2077-2083.	

Pau	CT,	Keefe	CC,	Welt	CK.	Cigarette	smoking,	nicotine	levels	and	increased	risk	for	
metabolic	syndrome	in	women	with	polycystic	ovary	syndrome.	Gynecol	Endocrinol.	
2013;29(6):551-555.	

PRESENTATIONS	AND	ABSTRACTS		

Welt	CK.	Relationship	between	smoking	and	parameters	of	metabolic	syndrome	in	women	
with	polycystic	ovary	syndrome	and	controls.	Presented	at	the	94th	Annual	Meeting	of	the	
Endocrine	Society.	Houston	TX,	Jun	23-26,	2012.		
EFFECT	OF	SECONDHAND	TOBACCO	SMOKE	ON	RESPIRATORY	AND	REPRODUCTIVE	
TRACT	EPITHELIAL	CELL	PRODUCTION	AND	RELEASE	OF	CCL20	

Margaret	Crane-Godreau,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	YCSA	2006		
Dr.	Crane-Godreau	and	colleagues	developed	a	mouse	model	that	was	used	to	show	that	
chronic	SHS	exposure	has	a	profound	effect	on	barrier	and	secretory	functions	of	the	
uterine	epithelium,	including	diminished	expression	and	production	of	CCL20,	an	
antimicrobial	and	signaling	peptide	essential	for	competent	innate	immune	protection.	
Moreover,	levels	of	granulocyte	macrophage	colony-stimulating	factor,	chemokine	(C-X-C	
motif)	ligand	1,	interleukin	9,	and	CCL3	are	all	lower	in	secretions	from	lipopolysaccharide-
stimulated	uterine	epithelial	cell	cultures	as	compared	to	those	from	control	mice.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Xia	L,	Crane-Godreau	M,	Leiter	JC,	Bartlett	D,	Jr.	Gestational	cigarette	smoke	exposure	and	
hyperthermic	enhancement	of	laryngeal	chemoreflex	in	rat	pups.	Respir	Physiol	&	
Neurobiol.	2009;165:161-166.		

PRESENTATIONS	AND	ABSTRACTS		
Crane-Godreau	MA,	Jukosky	JA,	Fiering	SF.	Effects	of	cigarette	smoke	exposure	on	changes	
in	gene	expression	in	the	uteri,	bladders	and	lungs	of	FVB	mice.	Presented	at	the	Society	for	
Mucosal	Immunology	International	Meeting.	Boston,	MA,	Jun	2009.		
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Crane-Godreau	MA,	Maccani	MA	,	Eszterhas	SK,	Fiering	SN.	Tobacco	smoke	exposure	
disrupts	CCL20	production	and	antimicrobial	activity	by	respiratory	epithelial	cells	
[abstract].	J	Immunol	2007;178:B173.		
Crane-Godreau	MA,	Maccani	MA,	Eszterhas	SK,	Fiering	SN.	Tobacco	smoke	exposure	
disrupts	CCL20	production	and	antimicrobial	activity	by	respiratory	epithelial	cells.	
Presented	at	the	American	Association	of	Immunologists	Meeting.	Miami,	FL,	May	2007.		
Crane-Godreau	MA.	Cigarette	smoke	exposure	suppresses	immune	protection	at	the	
mucosa.	Presented	at	the	University	of	Vermont	Medical	School,	Department	of	Obstetrics	
and	Gynecology	Research	Seminar	Series.	Burlington,	VT,	Mar	13,	2008.		
Crane-Godreau	MA.	Environmental	influences	on	the	changes	in	the	lung--insights	from	
vitamin	D	deficient	and	cigarette	smoke	exposed	models.	Presented	at	the	Immunology	and	
Cancer	Immunotherapy	Research	Program	(ICIP)	Seminar,	NCCC.	Lebanon,	NH,	Mar	2009.		

Crane-Godreau	MA.	Setting	the	stage	for	cancer---looking	for	early	changes	in	gene	
expression	in	cigarette	smoke	exposed	mice.	Presented	at	the	American	Cancer	Society	
Meeting.	Lebanon,	NH,	Jul	2009.		

Crane-Godreau	MA.	The	cigarette	smoke	exposed-vitamin	D	deficient	mouse	model-	new	
insights	on	lung	pathology.	Presented	at	the	Veterans	Administration	Hospital	Research	
Seminar.	White	River	Junction,	VT,	Dec	2009.		

Crane-Godreau	MA.	Vitamin	D	deficiency	and	cigarette	smoke	exposure	induce	COPD	like	
disease	in	the	mouse.	Presented	at	the	Dartmouth	Medical	School	Endocrine	Conference.	
Lebanon,	NH,	Feb	2011.		

Maccani	MA,	Fiering	SN,	Eszterhas	SK,	Crane-Godreau	MA.	Tobacco	smoke	inhibits	airway	
antimicrobial	defense.	Presented	at	the	New	England	Immunology	Conference.	Woods	
Hole,	MA,	Oct	2006.		

PREGNANCY	AND	PERINATAL	EFFECTS		

Completed	Research		
EFFECTS	OF	PRENATAL	CS	EXPOSURE	ON	ALLERGIC	ASTHMA	

Neerad	C.	Mishra,	PhD;	Lovelace	Respiratory	Research	Institute;	CIA	2009	
Exposure	to	SHS	exacerbates	the	development	of	allergic	asthma	in	young	children,	
particularly	those	of	smoking	mothers.	The	reason	for	this	increase	is	not	clear;	however,	
epidemiological	studies	suggest	that	exposure	to	cigarette	smoke	(CS)	during	pregnancy	is	
a	risk	factor	in	the	offspring’s	development	of	childhood	asthma	and	atopy.	Previously	Dr,	
Mishra	and	colleagues	demonstrated	that	in	utero	exposure	to	CS	increased	the	airway	
hyper-responsiveness	(AHR)	to	methacholine;	however,	the	effects	of	prenatal	CS	exposure	
on	allergic	responses	have	not	been	examined.	Moreover,	the	mechanism	by	which	in	utero	
CS	exposure	affects	lung	function	and	elevates	the	risk	of	childhood	asthma	is	largely	
unknown.	Immune	cells,	such	as	lymphocytes	and	macrophages	express	alpha	7-nicotinic	
acetylcholine	receptors	(alpha	7nAChR)	and	several	muscarinic	acetylcholine	receptors	
(mAChRs).	Nicotinic	and	muscarinic	receptors	are	also	found	on	airway	smooth	muscle	
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cells	and	lung	parenchyma.	Lymphocytes	also	express	acetylcholine	(ACh)	synthetase,	and	
upon	activation,	produce	ACh.	The	investigators	observed	that	while	postnatal	exposure	to	
CS	or	nicotine	(NT)	suppresses	immune	and	inflammatory	responses,	prenatal	exposure	
activates	the	immune	system	and	increases	AHR.	Moreover,	while	the	CS/NT-induced	
immunosuppression	is	associated	with	activation	of	alpha	7nAChR,	preliminary	results	
suggest	that	activation	of	mAChRs	results	in	immunostimulation.	Because	ACh	is	the	only	
known	physiological	ligand	for	these	receptors,	the	relative	density	and/or	activation	
status	of	nAChRs	and	mAChRs	might	determine	the	course	of	the	immune	response.	Based	
on	this,	the	researchers	hypothesize	that	postnatal	exposure	primarily	activates	nAChRs,	
leading	to	suppression	of	immune	and	inflammatory	responses;	however,	in	utero	CS	
exposure	downregulates	the	density	and/or	tolerizes	nAChRs.	This	loss	of	nAChRs	function	
increases	the	access	of	ACh	produced	during	an	immune/inflammatory	response	toward	
mAChRs.	The	overstimulation	of	mAChRs	encourages	immune	and	inflammatory	responses	
and	higher	AHR	to	allergens	and	methacholine.	The	investigators	studied	whether	prenatal	
exposure	to	CS	increases	the	intensity	of	allergic	asthma	and	its	Th2	correlates	in	offspring	
in	order	to	ascertain	the	status	of	nAChRs	and	mAChRs	on	lung	parenchymal	and	immune	
cells.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Singh	SP,	Gundavarapu	S,	Pena-Philippides	JC,	Rir-Sima-ah	J,	Mishra	NC,	Wilder	JA,	Langley	
RJ,	Smith	KR,	Sopori	ML.	Prenatal	secondhand	cigarette	smoke	promotes	Th2	polarization	
and	impairs	goblet	cell	differentiation	and	airway	mucus	formation.	J	Immunol.	
2011;187(9):4542-4552.	

Singh	SP,	Mishra	NC,	Rir-Sima-Ah	J,	Campen	M,	Kurup	V,	Razani-Boroujerdi	S,	Sopori	ML.	
Maternal	exposure	to	secondhand	cigarette	smoke	primes	the	lung	for	induction	of	
phosphodiesterase-4D5	isozyme	and	exacerbated	Th2	responses:	rolipram	attenuates	the	
airway	hyperreactivity	and	muscarinic	receptor	expression	but	not	lung	inflammation	and	
atopy.	J	Immunol.	2009;183(3):2115-2121.	

Singh	SP,	Razani-Boroujerdi	S,	Pena-Philippides	JC,	Langley	RJ,	Mishra	NC,	Sopori	ML.	Early	
postnatal	exposure	to	cigarette	smoke	impairs	the	antigen-specific	T-cell	responses	in	the	
spleen.	Toxicol	Lett.	2006;167(3):231-237.	

SMOKING	AND	INTRAUTERINE	GROWTH	RESTRICTION		
Alice	Wang,	MD;	Boston	Medical	Center;	YCSA	2009		

Dr.	Wang	and	colleagues	investigated	whether	fetal	growth	restriction	and	shallow	
placentation	affected	by	tobacco	smoke	exposure	harbor	a	shared	dysregulation	of	vascular	
growth	and	angiogenesis	factors.	They	determined	if	placental	development	is	regulated	by	
hepatocyte	growth	factor	(HGF)	and	hepatocyte	growth	factor	activator	inhibitor	(HAI-1).	
The	data	suggest	that	maternal	serum	levels	of	HAI-1	may	serve	as	a	biomarker	of	
intrauterine	growth	restriction	(IUGR)	later	in	pregnancy.	In	vitro	data	suggest	that	carbon	
monoxide	(CO)	may	reduce	HAI-1	levels.	The	team	is	investigating	whether	human	fetal	
growth	restriction	is	due	to	altered	HGF	signaling	in	the	placenta	that	leads	to	impaired	
angiogenesis	and	trophoblast	invasion.	HAI-1	may	be	an	important	target	of	smoking-
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induced	effects	on	fetal	growth	and	placentation.	The	team	sought	to	identify	potential	
biomarkers	in	the	HGF/HAI-1	pathway	associated	with	IUGR,	to	define	the	role	of	HAI-1	in	
placental	angiogenesis	and	trophoblast	invasion,	and	to	characterize	the	effect	of	CO	and	
other	components	in	cigarette	smoke	on	the	placental	expression	and	production	of	growth	
and	angiogenesis	factors	associated	with	IUGR.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Powe	CE,	Ecker	J,	Rana	S,	Wang	A,	Ankers	E,	Ye	J,	Levine	RJ,	Karumanchi	SA,	Thadhani	R.	
Preeclampsia	and	the	risk	of	large-for-gestational-age	infants.	Am	J	Obstet	Gynecol.	
2011;204(5):425	e421-426.	

Wang	A,	Holston	AM,	Yu	KF,	Zhang	J,	Toporsian	M,	Karumanchi	SA,	Levine	RJ.	Circulating	
anti-angiogenic	factors	during	hypertensive	pregnancy	and	increased	risk	of	respiratory	
distress	syndrome	in	preterm	neonates.	J	Matern	Fetal	Neonatal	Med.	2012;25(8):1447-
1452.	
Wang	A,	Rana	S,	Karumanchi	SA.	Preeclampsia:	the	role	of	angiogenic	factors	in	its	
pathogenesis.	Physiology	(Bethesda).	2009;24:147-158.	

Wang	A,	Zsengeller	ZK,	Hecht	JL,	Buccafusca	R,	Burke	SD,	Rajakumar	A,	Weingart	E,	Yu	PB,	
Salahuddin	S,	Karumanchi	SA.	Excess	placental	secreted	frizzled-related	protein	1	in	
maternal	smokers	impairs	fetal	growth.	J	Clin	Invest.	2015;125(11):4021-4025.	
FETAL-POSTNATAL	SMOKE	EXPOSURE:	RESPONSE	TO	RSV	INFECTION		

Edward	G.	Barrett,	PhD;	Lovelace	Respiratory	Research	Institute;	CIA	2007		

Dr.	Barrett	and	colleagues	used	a	mouse	model	to	examine	in	utero	exposure	to	SHS	to	
determine	if	such	exposure	increases	the	severity	of	neonatal	RSV	infection.	Offspring	from	
female	BALB/c	mice	exposed	in	utero	to	SHS	and	infected	with	RSV	had	significantly	higher	
levels	of	bronchoalveolar	lavage	(BAL)	macrophages	at	6	days	post-infection	(PI)	than	RSV	
infected	offspring	exposed	to	air	and	offspring	exposed	to	SHS	only.	Independent	of	in	utero	
SHS	exposure,	RSV	infection	significantly	decreased	histone	deacetylase	activity	in	lung	
tissue	at	2,	4,	and	6	days	PI,	while	in	utero	SHS	exposure	had	no	effect	on	HDAC	activity.	
Alterations	in	HDAC	activity	could	be	a	mechanism	that	regulates	the	expression	of	the	
inflammatory	mediators	involved	in	RSV	infection.	In	utero	SHS	exposure	affects	how	
offspring	respond	to	a	subsequent	respiratory	infection	later	in	life;	this	suggests	that	the	in	
utero	period	is	a	crucial	determinant	for	future	susceptibility	to	infection.		
FAMRI	SUPPORTED	RESEARCH		
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Day	KC,	Shinnick	SS	Harrod	KS,	Barrett	EG.	In	utero	second	hand	smoke	increases	RSV	
induced	inflammation	while	RSV	alone	decreases	HDAC	activity	in	a	neonatal	mouse	model	
[abstract].	Am	J	Respir	Crit	Care	Med	2009;177:A3260.		
Day	KC,	Shinnick	SS,	Harrod	KS,	Barrett	EG.	Effects	of	nicotine	exposure	on	respiratory	viral	
infections	in	a	neonatal	mouse	model	[abstract].	Am	J	Respir	Crit	Care	Med	
2009;177:A3261.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

649	

Day	KC,	Shinnick	SG,	Tipper	JL,	Harrod	KS,	Barrett	EG.	Maternal	allergic	status	influences	
offspring’s	immune	response	to	infection	[abstract].	Am	J	Respir	Crit	Care	Med	
2008;177:A434.	
SECONDHAND	TOBACCO	SMOKE	AND	SIDS:	A	LARYNGEAL	CONNECTION?		

Donald	Bartlett,	Jr.,	MD;	Geisel	School	of	Medicine	at	Dartmouth;	CIA	2007		

Dr.	Bartlett	found	that	the	laryngeal	chemoreflex	(LCR)	(i.e.,	apnea	in	response	to	
intralaryngeal	water,	milk,	gastric	contents,	or	other	fluids)	is	exaggerated	in	neonatal	
piglets	and	rats	that	are	warmed	1–3ºC	above	their	normal	body	temperature.	Pregnant	
rats	were	exposed	to	artificially	generated	cigarette	smoke	or	to	nicotine,	and	the	rat	pups	
were	examined	to	see	whether	the	effect	of	high	body	temperature	on	the	duration	of	the	
LCR	is	enhanced.	The	influence	of	hyperthermia	on	the	LCR	duration	as	a	function	of	age	in	
rat	pups	not	exposed	to	cigarette	smoke	was	determined.	The	hyperthermic	exaggeration	
of	the	LCR	is	most	striking	in	the	youngest	rats,	aged	5	days	or	less,	and	disappears	by	20	
days	of	age.	Subsequent	findings	with	maternal	smoke	exposure	during	pregnancy	showed	
an	exaggeration	of	reflex	apnea	in	the	youngest	animals.	Gestational	treatment	with	
nicotine	results	in	a	similar	prolongation	of	the	LCR.	These	results	indicate	that	maternal	
exposure	to	cigarette	smoke	prolongs	laryngeal	reflex	apnea	in	the	offspring,	and	is	due,	at	
least	in	part,	to	gestational	nicotine	exposure.		

FAMRI	SUPPORTED	RESEARCH		
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Xia	L,	Crane-Godreau	M,	Leiter	JC,	Bartlett	D,	Jr.	Gestational	cigarette	smoke	exposure	and	
hyperthermic	enhancement	of	laryngeal	chemoreflex	in	rat	pups.	Respir	Physiol	Neurobiol.	
2009;165(2-3):161-166.	

Xia	L,	Leiter	JC,	Bartlett	D,	Jr.	Laryngeal	apnea	in	rat	pups:	effects	of	age	and	body	
temperature.	J	Appl	Physiol	(1985).	2008;104(1):269-274.	

Xia	L,	Leiter	JC,	Bartlett	D,	Jr.	Gestational	nicotine	exposure	exaggerates	hyperthermic	
enhancement	of	laryngeal	chemoreflex	in	rat	pups.	Respir	Physiol	Neurobiol.	
2010;171(1):17-21.	

EFFECTS	OF	SECONDHAND	TOBACCO	SMOKE	ON	PLACENTAL	STEM	CELL	
DIFFERENTIATION		
Teresa	M.	Erb,	MD;	Magee	Women’s	Health	Corporation;	YCSA	2007		

Dr.	Erb	focused	on	four	aims:	1)	to	produce	a	minimal	media	for	maintenance	of	viable,	
differentiation-competent	human	embryonic	stem	cells	(hESCs);	2)	to	determine	the	
paracrine	requirements	for	selective	trophectoderm	(TE)	differentiation	from	hESCs	in	a	
defined	minimal	media;	3)	to	evaluate	morphological	transformation	of	hESCs	to	TE;	and	4)	
to	determine	the	requirement	of	histone	deacetylases	for	TE	formation	from	hESCs.	The	
study	conclusions	provided	information	regarding	the	growth	factors	necessary	for	the	
differentiation	of	hESCs.		
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Erb	TM,	Schneider	C,	Mucko	SE,	Sanfilippo	JS,	Lowry	NC,	Desai	MN,	Mangoubi	RS,	Leuba	SH,	
Sammak	PJ.	Paracrine	and	epigenetic	control	of	trophectoderm	differentiation	from	human	
embryonic	stem	cells:	The	role	of	bone	morphogenic	protein	4	and	histone	deacetylases.	
Stem	Cells	Dev.	2011;20(9):1601-1614.		

PRESENTATIONS	AND	ABSTRACTS		

Erb	TM,	Mucko	SE,	Sammak	PJ.	Differentiation	to	trophectoderm	from	human	embryonic	
stem	cells	and	the	role	of	histone	deacetylases--a	platform	for	pre-implantation	epigenetic	
studies	[abstract].	Fertil	Steril	2009;92(3):S172-S172.		

Erb	TM,	Rodriguez-Collazo	P,	Mucko	SE,	Leuba	S,	Sammak	PJ.	Centromeric	heterochromatin	
assembly	during	human	embryonic	stem	cell	differentiation:	Implications	for	aneuploidy	
[abstract].	Fertil	Steril	2009;92(3):S171-S171.		
EFFECTS	OF	SECONDHAND	TOBACCO	ON	THE	IMMATURE	LUNG		

Kathleen	J.	Haley,	MD;	Brigham	and	Women's	Hospital;	CIA	2007		

Dr.	Haley	and	colleagues	investigated	the	effects	of	secondhand	tobacco	toxin	exposure	on	
the	developing	lung.	The	studies	showed	that	this	toxin	exposure	during	development	
perturbs	major	signaling	pathways,	such	as	the	vitamin	A	pathway	and	the	vitamin	D	
pathway.	Additional	studies	showed	that	secondhand	tobacco	toxins	cause	abnormalities	in	
RUNX	transcription	factors	and	T	regulatory	cells,	which	are	important	mediators	of	the	
immune	response	that	are	regulated	by	the	vitamin	A	pathway.	Even	though	the	exposure	
to	secondhand	tobacco	toxins	occurs	during	development,	the	defects	in	the	signaling	
pathways	persist	well	into	postnatal	period.	Dr.	Haley’s	studies	also	showed	that	
secondhand	tobacco	toxin	exposure	causes	abnormalities	in	several	autophagy	effector	
proteins.		
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CM.	Ontogeny	of	the	eotaxins	in	human	lung.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2008;294(2):L214-224.	

Manoli	SE,	Smith	LA,	Vyhlidal	CA,	An	CH,	Porrata	Y,	Cardoso	WV,	Baron	RM,	Haley	KJ.	
Maternal	smoking	and	the	retinoid	pathway	in	the	developing	lung.	Respir	Res.	2012;13:42.	
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An	CH,	Smith	LA,	Choi	AMK,	Haley	KJ.	Prenatal	tobacco	exposure	and	abnromalities	in	
postnatal	autophagy-associated	proteins.	Presented	at	the	American	Thoracic	Society	
International	Conference.	New	Orleans,	LA	,	May	14-29,	2010.		
Haley	KJ,	Manoli	SE,	Tantisira	KG,	Litonjua	AA,	Nguyen	P,	Kobzik	L,	Weiss	ST.	Maternal	
smoking	causes	abnormalities	of	the	vitamin	D	receptor	[abstract].	Am	J	Respir	Crit	Care	
Med	2009;179:A5874.		
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Haley	KJ,	Weiss	ST,	Tantisira	KG.	Maternal	smoking	causes	abnormalities	in	RUNX1	
expression	[abstract].	Am	J	Resp	Crit	Care	Med	2009;179:A1667.		

Lu	J,	Zhang	Y,	Nguyen	P,	Fedulov	A,	Cernadas	M,	Kobzik	L,	Haley	KJ.	Maternal	smoking	
causes	postnatal	T	regulatory	cell	abnormalities.	Presented	at	the	American	Thoracic	
Society	Meeting.	Philadelphia,	PA,	May	17-22,	2013.		

SECONDHAND	TOBACCO	SMOKE	AND	NEONATES	AND	PREDISPOSITION	TO	COPD		
Sharon	A.	McGrath-Morrow,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2007		

Dr.	McGrath-Morrow	used	a	mouse	model	to	determine	if	neonatal	hyperoxia	exacerbates	
adult	lung	sensitivity	to	cigarette	smoke	exposure	and	causes	greater	lung	abnormalities	
than	either	exposure	alone.	Mice	exposed	to	neonatal	oxygen	alone	had	significant	
increases	in	mean	chord	length	(Lm)	and	decreased	elastance	compared	to	controls.	The	
oxygen	+	cigarette	smoke	(CS;	6-month	exposure)	mice	had	similar	increases	in	mean	Lms	
as	oxygen	alone	mice,	similar	increases	in	resistance	and	time	constants	as	CS	alone	mice,	
but	significantly	larger	residual	volume	and	total	lung	capacity	than	all	groups	of	mice	
tested.	Surfactant	protein	C	transcript	and	protein	expression	were	found	to	be	
significantly	decreased	in	the	oxygen	+	CS	mice	compared	to	all	other	groups.	Based	on	
these	findings,	the	investigators	conclude	that	neonatal	lung	injury	can	exacerbate	
sensitivity	to	cigarette	smoke	exposure,	increasing	the	risk	of	developing	structural	and	
functional	lung	abnormalities	in	the	adult.		
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2011;45(3):610-616.	
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surfactant	composition	or	activity.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	2009;297(4):L641-
649.	
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hyperoxia	causes	pulmonary	vascular	disease	and	shortens	life	span	in	aging	mice.	Am	J	
Pathol.	2011;178(6):2601-2610.	
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LOW	LEVEL	PRENATAL	TOBACCO	EXPOSURE	AND	INFANT	WHEEZE		
Adam	Spanier,	MD,	PhD,	MPH;	Cincinnati	Children’s	Hospital,	Pennsylvania	State	
University;	YCSA	2007		
Dr.	Spanier	and	colleagues	characterized	the	relationship	of	prenatal	tobacco	exposure	
with	infant	wheezing.	They	used	a	birth	cohort	study	of	398	mother-infant	dyads	and	
measured	exposure	by	maternal	report	and	serum	cotinine	levels.	Of	367	children	with	
respiratory	outcomes,	26%	were	reported	to	have	any	tobacco	exposure	during	pregnancy	
and	12%	were	reported	to	have	maternal	smoking	exposure;	however,	61%	of	mothers	
had	measurable	cotinine	during	pregnancy.	Higher	maternal	prenatal	cotinine	level	was	
associated	with	increased	odds	of	wheeze	in	adjusted	models.	When	reported	maternal	
smoking	and	any	other	exposure	was	used	instead	of	cotinine,	the	association	between	
tobacco	exposure	and	wheeze	was	weaker.	One	quarter	of	mothers	reported	any	tobacco	
exposure	during	pregnancy,	but	over	60%	were	shown	to	be	exposed	based	upon	cotinine	
levels.	Prenatal	tobacco	exposure	and	infant	wheeze	were	only	significantly	associated	
when	a	biomarker	of	exposure	was	used.	Consequently,	at	current	levels	of	prenatal	
tobacco	exposure	there	is	exposure	misclassification	when	relying	upon	reported	
exposures,	with	the	potential	to	miss	significant	associations.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Howrylak	JA,	Spanier	AJ,	Huang	B,	Peake	RW,	Kellogg	MD,	Sauers	H,	Kahn	RS.	Cotinine	in	
children	admitted	for	asthma	and	readmission.	Pediatrics.	2014;133(2):e355-362.	

Lin	C,	Rountree	CB,	Methratta	S,	LaRusso	S,	Kunselman	AR,	Spanier	AJ.	Secondhand	tobacco	
exposure	is	associated	with	nonalcoholic	fatty	liver	disease	in	children.	Environ	Res.	
2014;132:264-268.	
Spanier	AJ,	Fiorino	EK,	Trasande	L.	Bisphenol	A	exposure	is	associated	with	decreased	lung	
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MATERNAL	SMOKING:	FETUSES	IN	WITHDRAWAL?		
Laura	Stroud,	PhD;	The	Miriam	Hospital,	Brown	University;	CIA	2007		

Dr.	Stroud	examined	the	possibility	of	a	fetal	withdrawal	syndrome	from	exposure	to	
maternal	smoking	using	ultrasound	technology	and	a	population	of	smoking	and	
nonsmoking	mothers	matched	for	socioeconomic	status,	alcohol	use,	race,	and	age	of	life.	
The	research	team	amassed	a	large	number	of	statistics	on	this	population	and	their	
children.	Characterizing	the	effects	of	exposure	to	maternal	cycles	of	daytime	smoking	and	
overnight	abstinence	on	the	developing	fetus	has	implications	for	early	identification	and	
targeted	intervention	efforts	to	protect	high-risk	offspring	and	for	intervention	efforts	to	
help	pregnant	smokers	quit.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Bublitz	MH,	Stroud	LR.	Maternal	smoking	during	pregnancy	and	offspring	brain	structure	
and	function:	review	and	agenda	for	future	research.	Nicotine	Tob	Res.	2012;14(4):388-
397.	

Lester	BM,	Miller	RJ,	Hawes	K,	Salisbury	A,	Bigsby	R,	Sullivan	MC,	Padbury	JF.	Infant	
neurobehavioral	development.	Semin	Perinatol.	2011;35(1):8-19.	
Salisbury	AL,	Ponder	KL,	Padbury	JF,	Lester	BM.	Fetal	effects	of	psychoactive	drugs.	Clin	
Perinatol.	2009;36(3):595-619.	
Stroud	LR,	Papandonatos	GD,	Rodriguez	D,	McCallum	M,	Salisbury	AL,	Phipps	MG,	Lester	B,	
Huestis	MA,	Niaura	R,	Padbury	JF,	Marsit	CJ.	Maternal	smoking	during	pregnancy	and	infant	
stress	response:	test	of	a	prenatal	programming	hypothesis.	Psychoneuroendocrinology.	
2014;48:29-40.	

Stroud	LR,	Paster	RL,	Papandonatos	GD,	Niaura	R,	Salisbury	AL,	Battle	C,	Lagasse	LL,	Lester	
B.	Maternal	smoking	during	pregnancy	and	newborn	neurobehavior:	effects	at	10	to	27	
days.	J	Pediatr.	2009;154(1):10-16.	

PRESENTATIONS	AND	ABSTRACTS		
Bublitz	MH,	Borrelli	B,	Dunsiger	S,	Wagner	T,	Papandonatos	GD,	Niaura	R,	Salsibury	A,	
Lester	B,	Stroud	LR.	Child	sexual	abuse	history	predicts	greater	weekly	drinking	and	
smoking	over	pregnancy.	Presented	at	North	American	Society	of	Obstetrics	and	
Gynecology.	Providence,	RI,	Apr	22-25,	2012.		

Crespo	F,	Lense	M,	Salisbury	A,	Stroud	LR.	Maternal	smoking	and	fetal	neurobehavior:	A	
pilot	study.	Presented	at	the	11th	International	Conference	on	Toxicology.	Montréal,	
Canada,	Jul	14-21,	2007.		

Lense	M,	Stroud	LR,	Niaura	R,	Shenassa	E,	Lipsitt	L,	Paster	R,	LeWinn	K,	Buka	S.	Markers	of	
fetal	nicotine	exposure	and	neonatal	neurobehavior:	The	National	Collaborative	Perinatal	
Project.	Presented	at	the	14th	Annual	Society	for	Research	on	Nicotine	and	Tobacco	
Meeting.	Portland,	OR,	Feb	27	to	Mar	1,	2008.		

Marcello	D,	Lense	M,	Salisbury	A,	Stroud	LR.	Links	between	fetal	and	infant	response	in	
smoking-exposed	and	unexposed	offspring:	A	pilot.	Presented	at	the	38th	Annual	
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International	Society	for	Research	on	Psychoneuroendocrinology	Conference.	Madison,	WI,	
Aug	19-22,	2007.		

Stroud	LR,	Bublitz	MH,	McCallum	M,	Salisbury	A,	Padbury	J,	Marsit	C.	Methylation	of	
placental	glucocorticoid	receptor	gene	(NR3C1)	as	a	mediator	of	links	between	maternal	
smoking	and	infant	neurobehavior.	Presented	at	the	New	York	Academy	of	Sciences	
Behavioral	Epigenetics	Conference.	Boston,	MA,	Oct	29-30,	2010.		
Stroud	LR,	Leffers	H,	Papandonatos	GD,	Lense	M,	Lester	BL,	Salisbury	A,	Niaura	R.	
Newborns	in	withdrawal?	Effects	of	prenatal	tobacco	exposure	on	trajectories	of	newborn	
neurobehavior.	Presented	at	the	“New	Directions	in	Research	on	Prenatal	Nicotine	
Exposure:	Early	Neurobehavioral	Outcomes,	Genetic	Influences,	and	Treatment	for	
Pregnant	Women	Who	Smoke,”	Symposium	to	the	American	Academy	of	Child	and	
Adolescent	Psychiatry	Annual	Meeting.	Honolulu,	HI,	Oct	27-Nov	2,	2009.		

Stroud	LR,	Papandonatos	GD,	Naura	R,	McCallum	M,	Marsit	C.	Maternal	smoking	during	
pregnancy	programs	the	infant	HPA	axis;	epigenetic	regulation	of	placental	glucocorticoid	
receptor	gene	as	a	potential	mechanism.	Presented	at	the	American	Psychosomatic	Society	
Annual	Meeting.	Athens,	Greece,	Mar	14-17,	2012.		

Stroud	LR.	Maternal	smoking:	Effects	on	fetal	and	infant	neurobehavior,	stress,	response	
and	withdrawal.	Is	there	a	smoking	gun?	Presented	at	the	National	Institute	on	Drug	Abuse.	
Bethesda,	MD,	2011.		
Svenson	AE,	Stroud	LR,	Lester	B,	Lagasse	L,	Salisbury	A,	Niaura	R.	Does	breastfeeding	
moderate	the	influence	of	smoking	during	pregnancy	on	newborn	behavior?	Presented	at	
the	Annual	Mental	Health	Sciences	Research	Day,	Brown	Medical	School.	Providence,	RI,	
2008.		

SECOND	HAND	TOBACCO	SMOKE	AND	SEX	DIFFERENCES	IN	AIRWAY	DEVELOPMENT		
Laura	S.	Van	Winkle,	PhD;	University	of	California,	Davis;	CIA	2007		

Dr.	Van	Winkle	and	her	team	determined	the	sex	differences	in	the	pattern	of	male	and	
female	postnatal	airway	epithelial	differentiation.	they	also	determined	how	SHS	exposures	
during	postnatal	lung	development	affect	antioxidant	enzymes	and	how	postnatal	SHS	
exposure	changes	susceptibility	to	acute	toxicity.	They	characterized	oxidant	and	
antioxidant	enzyme	systems	and	determined	how	they	mature	differently	in	male	versus	
female	mice.	Female	mice	take	longer	to	achieve	adult	levels	of	the	enzyme	systems,	and	
their	patterns	of	airway	growth	are	different	than	males	with	less	regular	dispersion	of	
Clara	and	ciliated	cells.	It	had	been	shown	that	male	and	female	mice	have	differential	
expression	of	the	lung	antioxidant	enzyme	glutathione	S	transferase	pi	(GSTpi)	when	
exposed	to	sidestream	smoke	from	birth	to	adulthood.	The	investigators	examined	the	
response	of	the	developing	lung	acutely	and	after	2	days	of	recovery	in	filtered	air	in	4-
week	old	postnatal	mice.	They	found	that	SHS	exposure	in	the	postnatal	mouse	decreases	
expression	of	Clara	cell	secretory	protein	more	than	fivefold	with	a	decreased	expression	of	
GSTpi	and	peroxiredoxin	6.	Only	the	GSTpi	expression	decrease	persists	in	the	absence	of	
SHS	exposure,	indicating	that	this	enzyme	system	is	slower	to	return	to	a	steady	state	
following	cessation	of	exposure.	There	is	an	increase	in	glutamate	cysteine	ligase	that	
wanes	with	time	post-smoke	exposure,	indicating	a	possible	tolerizing	effect.	These	studies	
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indicate	that	SHS	exposure	changes	the	expression	pattern	of	key	protective	mechanisms	in	
the	airways	of	the	very	young.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Mitchell	VL,	Van	Winkle	LS,	Gershwin	LJ.	Environmental	tobacco	smoke	and	progesterone	
alter	lung	inflammation	and	mucous	metaplasia	in	a	mouse	model	of	allergic	airway	
disease.	Clin	Rev	Allergy	Immunol.	2012;43(1-2):57-68.	

Sutherland	KM,	Combs	TJ,	Edwards	PC,	Van	Winkle	LS.	Site-specific	differences	in	gene	
expression	of	secreted	proteins	in	the	mouse	lung:	comparison	of	methods	to	show	
differences	by	location.	J	Histochem	Cytochem.	2010;58(12):1107-1119.	

PRESENTATIONS	AND	ABSTRACTS		
Mitchell	VL,	Walby	WF,	Schelegle	ES,	Van	Winkle	LS.	Hormonal	influences	on	airway	
reactivity	in	a	mouse	model	of	allergic	asthma.	J	All	Clin	Immun	2009;123:S55.		

Van	Winkle	LS,	Edwards	PC,	Chan	JK,	Sutherland	KM,	Anderson	DM,	Krawiecz	D,	Buckpitt	
AR.	Microsomal	epoxide	hydrolase	and	airway	sensitivity	to	the	air	pollutant	naphthalene	
[abstract].	Am	J	Respir	Crit	Care	Med	2009;179:A2579.		

Van	Winkle	LS,	Murphy	SR,	Edwards	PC,	Walby	WF,	Hyde	DM,	Schelegle	ES.	Effects	of	
postnatal	exposure	history	on	airways:	use	of	airway	explant	cultures	to	evaluate	
responses	to	acute	oxidant	stress	[abstract].	Am	J	Respir	Crit	Care	Med	2009;179:A4976.		
ALTERED	GENE	EXPRESSION	IN	VASCULAR	ENDOTHELIAL	CELLS	IN	RESPONSE	TO	
OXIDATIVE	STRESS	FROM	SECONDHAND	SMOKE		

Mark	L.	Martinez,	MD;	University	of	Utah;	YCSA	2006		
Dr.	Martinez’	studies	focused	on	the	effects	of	SHS	exposure	on	the	endothelial	cells	that	
line	the	human	vasculature	in	all	parts	of	the	body,	including	the	umbilical	vessels.	The	data	
indicate	that	the	production	of	endothelin-1	(the	most	potent	vascular	constrictor	in	
humans)	is	regulated	by	the	RNA	binding	protein,	T	cell	intracellular	antigen	1-related	
protein	(TIAR),	and	that	abnormal	regulation	of	TIAR	through	the	formation	of	stress	
granules	due	to	oxidant	stress	such	as	SHS	exposure	in	endothelial	cells	is	responsible	for	
vascular	injury	and	dysregulated	vascular	tone.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Yost	CC,	Cody	MJ,	Harris	ES,	Thornton	NL,	McInturff	AM,	Martinez	ML,	Chandler	NB,	
Rodesch	CK,	Albertine	KH,	Petti	CA,	Weyrich	AS,	Zimmerman	GA.	Impaired	neutrophil	
extracellular	trap	(NET)	formation:	A	novel	innate	immune	deficiency	of	human	neonates.	
Blood.	2009;113(25):6419-6427.		
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CAUSES	OF	PERINATAL	AND	INFANT	MORTALITY	DUE	TO	FETAL	NICOTINE	
EXPOSURE		

Hugo	Lagercrantz,	MD,	PhD;	Karolinska	Institutet;	CIA	2005		
Unborn	fetuses	exposed	to	tobacco	products	are	at	an	increased	risk	of	abortion,	fetal	
death,	and	sudden	infant	death	syndrome-related	fatalities.	Dr.	Langercrantz	described	the	
developmental	changes	in	reflex	blood	pressure	regulation	and	heart	rate	in	normal	
healthy	infants,	as	well	as	in	those	infants	at	risk	secondary	to	maternal	use	of	tobacco	
products	during	pregnancy.	The	research	methods	included	evaluation	of	the	infant	
baroreflex	by	tilt	table	examination	as	well	as	induction	of	mild	hypercapnia.	Abnormal	
results	may	indicate	delay	or	alteration	in	the	cardiovascular	stabilizing	reflexes	of	the	
infant.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Cohen	G,	Jeffery	H,	Lagercrantz	H,	Katz-Salamon	M.	Long-term	reprogramming	of	
cardiovascular	function	in	infants	of	active	smokers.	Hypertension.	2010;55(3):722-728.	

Cohen	G,	Lagercrantz	H,	Katz-Salamon	M.	Abnormal	circulatory	stress	responses	of	
preterm	graduates.	Pediatr	Res.	2007;61(3):329-334.	
Cohen	G,	Vella	S,	Jeffery	H,	Lagercrantz	H,	Katz-Salamon	M.	Cardiovascular	stress	
hyperreactivity	in	babies	of	smokers	and	in	babies	born	preterm.	Circulation.	
2008;118(18):1848-1853.	

MATERNAL	EXPOSURE	TO	SECONDHAND	TOBACCO	SMOKE	AND	PREGNANCY	
OUTCOMES		
John	D.	Meeker,	MS,	ScD;	University	of	Michigan;	YCSA	2005		

In	this	epidemiological	study,	Dr.	Meeker	used	archived	data	acquired	from	over	2500	
couples	who	had	taken	part	in	a	study	of	factors	influencing	in	vitro	fertilization	(IVF)	
results.	These	data	include	medical	and	lifestyle	questionnaires,	SHS	exposure	self-
assessment,	results	of	IVF	treatment,	and	urine	cotinine	measurements.	This	extensive	
database	was	used	to	investigate	the	association	between	SHS	exposure	and	IVF	results,	
adjusting	for	confounders.	The	dependent	variables	include	a	number	of	oocytes	retrieved,	
percent	of	fertilized	oocytes	that	develop	into	normal	appearing	zygotes,	and	embryo	
implantation	rates.	The	percent	of	treatment	cycles	that	result	in	clinical	pregnancy	and	
live	birth,	birth	length	and	weight,	preterm	birth,	and	clinical	pregnancy	loss	were	also	
assessed.	Archived	follicular	fluid	was	used	to	measure	cotinine	levels	as	a	measure	of	
direct	oocyte	exposure.	The	results	show	that	there	is	an	increased	risk	of	miscarriage	in	
women	who	were	exposed	to	SHS	as	children.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Benedict	MD,	Missmer	SA,	Vitonis	AF,	Cramer	DW,	Meeker	JD.	Cotinine	concentrations	in	
follicular	fluid	as	a	measure	of	secondhand	tobacco	smoke	exposure	in	women	undergoing	
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in	vitro	fertilization:	inter-matrix	comparisons	with	urine	and	temporal	variability.	
Chemosphere.	2011;84(1):110-116.	

Meeker	JD,	Missmer	SA,	Cramer	DW,	Hauser	R.	Maternal	exposure	to	second-hand	tobacco	
smoke	and	pregnancy	outcome	among	couples	undergoing	assisted	reproduction.	Hum	
Reprod.	2007;22(2):337-345.	

Meeker	JD,	Missmer	SA,	Vitonis	AF,	Cramer	DW,	Hauser	R.	Risk	of	spontaneous	abortion	in	
women	with	childhood	exposure	to	parental	cigarette	smoke.	Am	J	Epidemiol.	
2007;166(5):571-575.	

Meeker	JD,	Rossano	MG,	Protas	B,	Diamond	MP,	Puscheck	E,	Daly	D,	Paneth	N,	Wirth	JJ.	
Cadmium,	lead,	and	other	metals	in	relation	to	semen	quality:	human	evidence	for	
molybdenum	as	a	male	reproductive	toxicant.	Environ	Health	Perspect.	
2008;116(11):1473-1479.	

Meeker	JD,	Rossano	MG,	Protas	B,	Diamond	MP,	Puscheck	E,	Daly	D,	Paneth	N,	Wirth	JJ.	
Multiple	metals	predict	prolactin	and	thyrotropin	(TSH)	levels	in	men.	Environ	Res.	
2009;109(7):869-873.	

Meeker	JD,	Rossano	MG,	Protas	B,	Padmanahban	V,	Diamond	MP,	Puscheck	E,	Daly	D,	
Paneth	N,	Wirth	JJ.	Environmental	exposure	to	metals	and	male	reproductive	hormones:	
circulating	testosterone	is	inversely	associated	with	blood	molybdenum.	Fertil	Steril.	
2010;93(1):130-140.	
BOOK	CHAPTERS,	ETC.		

Meeker	JD,	Hauser	R.	Environmental	contaminant	exposure	and	male	reproductive	health:	
adult	exposure	and	effects	on	fertility.	In:	Woodruff	TJ,	Janssen	S,	Guillette	L,	Giudice	L,	eds.	
Environmental	Impacts	on	Reproductive	Health	and	Fertility.	Cambridge,	UK:	Cambridge	
University	Press,	2010.		
Zoeller	RT,	Meeker	JD.	The	thyroid	system	and	its	implications	for	reproduction.	In:	
Woodruff	TJ,	Janssen	S,	Guillette	L,	Giudice	L,	eds.	Environmental	Impacts	on	Reproductive	
Health	and	Fertility.	Cambridge,	UK:	Cambridge	University	Press,	2010.		
ROLE	OF	ERK	IN	AHR	IN	PRENATAL	TOBACCO	SMOKE	EXPOSURE		

Shashibushan	P.	Singh,	PhD;	Lovelace	Respiratory	Research	Institute;	CIA	2005		

Dr.	Singh	and	colleagues	reported	that	maternal	exposure	to	mainstream	cigarette	smoke	
(CS)	markedly	increases	the	risk	for	childhood	allergic	asthma	in	a	murine	model	of	
bronchopulmonary	aspergillosis.	The	investigators	also	reported	that	CS	increases	airway	
hyperreactivity	(AHR)	after	acute	intratracheal	administration	of	Aspergillus	fumigatus	
extract.	Compared	with	controls,	mice	exposed	prenatally	to	SHS	exhibit	increased	lung	
inflammation,	atopy,	and	airway	resistance.	They	also	produce	a	number	of	
proinflammatory	cytokines;	interleukin	(IL)-4,	IL-5,	IL-6,	and	IL-13,	but	not	IL-2	or	
interferon-gamma.	These	changes,	which	occur	only	after	allergen	treatment	with	A.	
fumigatus	extract,	correlate	with	marked	upregulated	lung	expression	of	M1,	M2,	and	M3	
muscarinic	receptors	and	the	phosphodiesterase-4D5	(PDE4D5)	isozyme.	The	PDE4-	
selective	inhibitor	rolipram	attenuates	the	increase	in	AHR,	muscarinic	receptors,	and	
PDE4D5,	but	fails	to	downregulate	lung	inflammation,	T	helper	cell-2	cytokines,	or	serum	
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immunoglobulin	E	levels.	Thus,	the	fetus	is	extraordinarily	sensitive	to	SHS	exposure,	and	
allergic	asthma	is	induced	after	postnatal	exposure	to	allergens.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Singh	SP,	Gundavarapu	S,	Pena-Philippides	JC,	Rir-Sima-ah	J,	Mishra	NC,	Wilder	JA,	Langley	
RJ,	Smith	KR,	Sopori	ML.	Prenatal	secondhand	cigarette	smoke	promotes	Th2	polarization	
and	impairs	goblet	cell	differentiation	and	airway	mucus	formation.	J	Immunol.	
2011;187(9):4542-4552.	

Singh	SP,	Mishra	NC,	Rir-Sima-Ah	J,	Campen	M,	Kurup	V,	Razani-Boroujerdi	S,	Sopori	ML.	
Maternal	exposure	to	secondhand	cigarette	smoke	primes	the	lung	for	induction	of	
phosphodiesterase-4D5	isozyme	and	exacerbated	Th2	responses:	rolipram	attenuates	the	
airway	hyperreactivity	and	muscarinic	receptor	expression	but	not	lung	inflammation	and	
atopy.	J	Immunol.	2009;183(3):2115-2121.	

Singh	SP,	Razani-Boroujerdi	S,	Pena-Philippides	JC,	Langley	RJ,	Mishra	NC,	Sopori	ML.	Early	
postnatal	exposure	to	cigarette	smoke	impairs	the	antigen-specific	T-cell	responses	in	the	
spleen.	Toxicol	Lett.	2006;167(3):231-237.	

THE	ROLE	OF	GPR56	IN	LUNG	DEVELOPMENT	AND	SMOKING-RELATED	LUNG	
DISEASE		

Zhaohui	Jin,	MD;	Children’s	Hospital	of	Boston	at	Harvard	University;	YCSA	2004		
Exposure	to	mainstream	smoke	SHS	has	been	associated	with	alterations	in	pulmonary	
function	at	birth	and	greater	incidence	of	respiratory	illnesses	after	birth,	including	asthma,	
sudden	infant	death,	and	lung	cancer.	Dr.	Jin	and	colleagues	hypothesized	that	G	protein-
coupled	receptor	56	(GPR56)	might	be	the	target	of	nicotine	and	NNK	during	fetal	lung	
development.	GPR56	and	its	putative	ligands	may	play	an	important	role	in	tumor	
metastasis	by	regulating	cell	migration.		
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Jin	Z,	Tietjen	I,	Bu	L,	Liu-Yesucevitz	L,	Gaur	SK,	Walsh	CA,	Piao	X.	Disease-associated	
mutations	affect	GPR56	protein	trafficking	and	cell	surface	expression.	Hum	Mol	Genet.	
2007;16(16):1972-1985.	
Koirala	S,	Jin	Z,	Piao	X,	Corfas	G.	GPR56-regulated	granule	cell	adhesion	is	essential	for	
rostral	cerebellar	development.	J	Neurosci.	2009;29(23):7439-7449.	
Li	S,	Jin	Z,	Koirala	S,	Bu	L,	Xu	L,	Hynes	RO,	Walsh	CA,	Corfas	G,	Piao	X.	GPR56	regulates	pial	
basement	membrane	integrity	and	cortical	lamination.	J	Neurosci.	2008;28(22):5817-5826.	

BOOK	CHAPTERS,	ETC.		
Jin	Z,	Luo	R,	Piao	X.	GPR56	and	its	related	diseases.	In:	Tao	Y,	ed.	Progress	in	Molecular	
Biology	and	Translational	Science.	Maryland	Heights,	MO:	Elsevier,	Inc.,	2009.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

659	

SECOND	HAND	TOBACCO	SMOKE	EXPOSURE,	MATERNAL	STRESS,	AND	ADVERSE	
BIRTH	OUTCOMES		

Edmond	Shenassa,	ScD;	The	Miriam	Hospital	Brown	University;	YCSA	2004		
Epidemiologic	evidence	suggests	that	exposure	to	SHS	or	its	metabolites	may	be	linked	
with	gastrointestinal	dysregulation	among	infants,	specifically	infantile	colic	(IC).	The	
investigators	examined	whether	exposure	to	SHS	predicts	elevated	risk	of	IC.	They	
established	whether	exposure	to	SHS	predicts	increased	plasma	motilin	levels	among	
infants	and	examined	whether	these	levels	predict	infant	risk	of	IC.		
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Shenassa	ED,	Brown	MJ.	Maternal	smoking	and	infantile	gastrointestinal	dysregulation:	the	
case	of	colic.	Pediatrics.	2004;114(4):e497-505.	

Shenassa	ED,	Graham	AL,	Burdzovic	JA,	Buka	SL.	Psychometric	properties	of	the	Wisconsin	
Inventory	of	Smoking	Dependence	Motives	(WISDM-68):	a	replication	and	extension.	
Nicotine	Tob	Res.	2009;11(8):1002-1010.	

Stroud	LR,	Papandonatos	GD,	Shenassa	E,	Rodriguez	D,	Niaura	R,	LeWinn	KZ,	Lipsitt	LP,	
Buka	SL.	Prenatal	glucocorticoids	and	maternal	smoking	during	pregnancy	independently	
program	adult	nicotine	dependence	in	daughters:	a	40-year	prospective	study.	Biol	
Psychiatry.	2014;75(1):47-55.	
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EFFECT	OF	SECONDHAND	TOBACCO	SMOKE	ON	FETAL	BODY	SIZE	AND	BRAIN	SIZE		
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The	main	purpose	of	this	project	was	to	estimate	the	association	between	prenatal	tobacco	
smoke	exposure	and	fetal	and	brain	growth	trajectories	using	ultrasound	measurements.	
The	results	of	the	study	added	substantially	to	current	knowledge	regarding	the	
relationship	between	SHS	exposure	and	fetal	morbidity	in	utero.		
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HORMONAL	CHANGES	

Completed	Research		
TOBACCO	SMOKE	EXPOSURE	ASSOCIATIONS	WITH	HORMONAL	CHANGES	AND	THE	
RISK	OF	SPONTANEOUS	ABORTION		

Offie	P.	Soldin,	PhD,	MBA	(1952-	2014);	Georgetown	University;	CIA	2009		
Dr.	Soldin	and	colleagues	determined	if	there	is	an	association	between	tobacco	smoke	
exposure	and	inflammation	in	women	of	reproductive	age.	They	found	that	active	smoking	
and	SHS	exposure	are	associated	with	significant	differences	in	the	levels	of	several	steroid	
hormones,	thyroid	hormones,	and	thyroid-stimulating	hormone.	Additionally,	they	
examined	associations	between	highly	sensitive	C-reactive	protein	(hsCRP),	an	acute	
marker	of	inflammation,	and	found	positive	correlations	between	tobacco	smoke	exposure	
and	inflammation.	The	investigators	recruited	women	who	have	suffered	from	a	
spontaneous	abortion	and	compared	their	hormone	levels	to	women	who	maintained	
successful	pregnancies,	matched	for	age,	race,	and	gestation	week	to	determine	
associations	between	tobacco	smoke	exposure	with	hormonal	changes	and	the	risk	of	
spontaneous	abortion.	The	team	investigated	whether	changes	in	steroid	hormones	
associated	with	tobacco	smoke	exposure	are	responsible	for	pregnancy	outcome.	Serum	
steroid	hormone	levels	in	both	cases	and	controls	were	within	the	normal	ranges	for	
pregnancy,	however,	in	the	miscarriage	group	cortisol	levels	were	higher	and	estrogen	and	
progesterone	levels	were	lower	than	in	controls.	The	team	investigated	the	relationships	
among	free	thyroid	hormone	levels,	SHS	exposure,	and	pregnancy	outcomes.	The	
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Trace	Elem	Res.	2008;126(1-3):1-12.	

Soldin	OP,	Soldin	D,	Sastoque	M.	Gestation-specific	thyroxine	and	thyroid	stimulating	
hormone	levels	in	the	United	States	and	worldwide.	Ther	Drug	Monit.	2007;29(5):553-559.	

Soldin	OP,	Soldin	SJ.	Thyroid	hormone	testing	by	tandem	mass	spectrometry.	Clin	Biochem.	
2011;44(1):89-94.	
Soldin	OP,	Tonning	JM,	Obstetric-Fetal	Pharmacology	Research	Unit	N.	Serotonin	syndrome	
associated	with	triptan	monotherapy.	N	Engl	J	Med.	2008;358(20):2185-2186.	
Soldin	SJ,	Soldin	OP,	Boyajian	AJ,	Taskier	MS.	Pediatric	brain	natriuretic	peptide	and	N-
terminal	pro-brain	natriuretic	peptide	reference	intervals.	Clin	Chim	Acta.	2006;366(1-
2):304-308.	
	PRESENTATIONS	AND	ABSTRACTS	

Fitsanakis	VA,	Owens	SE,	dos	Santos	APM,	Soldin	OP,	Aschner	M.	Manganese	transport	and	
neurotoxicity.	Metal	Ions	Biol	Med	2006;9:101-107.	

SPERMATOGENESIS		

Completed	Research		
SECONDHAND	SMOKE	AS	A	POTENTIAL	CAUSE	OF	SPERMATOGENIC	FAILURES	AND	
MALE	INFERTILITY	
Margarita	Vigodner,	PhD;	Stern	College,	Yeshiva	University;	YCSA	2008		

Dr.	Vigodner	and	colleagues	showed	that	exposure	of	mice	to	SHS	induces	an	increased	
level	of	oxidative	stress	in	testicular	cells.	The	team	employed	DNA	arrays	to	monitor	gene	
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expression	in	testis	of	mice	that	were	exposed	to	SHS	for	24	weeks.	The	results	revealed	
significant	changes	in	differential	expression	of	several	genes.	Candidate	genes	were	
characterized	to	better	understand	how	SHS	affects	testicular	gene	expression.	In	addition,	
the	investigators	studied	a	post-translation	modification,	sumoylation,	which	is	the	
covalent	modification	by	small	ubiquitin-like	modifiers	(SUMO	proteins),	and	its	role	in	
oxidative	stress,	including	SHS-induced	stress.	Their	results	show	that	SHS-induced	stress	
has	a	dramatic	effect	on	sumoylation	in	male	germ	cells,	even	before	other	pathways	are	
activated;	stress-induced	changes	in	sumoylation	may	adversely	affect	spermatogenesis.	A	
short	exposure	of	human	sperm	to	cigarette	smoke	extract	caused	protein	desumoylation.	
The	team	identified	several	proteins	as	targets	of	SUMO	in	human	sperm	that	have	been	
implicated	in	sperm	activation,	capacitation,	and	acrosome	reaction.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Pollack	D,	Xiao	Y,	Shrivasatava	V,	Levy	A,	Andrusier	M,	D'Armiento	J,	Holz	MK,	Vigodner	M.	
CDK14	expression	is	down-regulated	by	cigarette	smoke	in	vivo	and	in	vitro.	Toxicol	Lett.	
2015;234(2):120-130.	

Shrivastava	V,	Marmor	H,	Chernyak	S,	Goldstein	M,	Feliciano	M,	Vigodner	M.	Cigarette	
smoke	affects	posttranslational	modifications	and	inhibits	capacitation-induced	changes	in	
human	sperm	proteins.	Reprod	Toxicol.	2014;43:125-129.	
Shrivastava	V,	Pekar	M,	Grosser	E,	Im	J,	Vigodner	M.	SUMO	proteins	are	involved	in	the	
stress	response	during	spermatogenesis	and	are	localized	to	DNA	double-strand	breaks	in	
germ	cells.	Reproduction.	2010;139(6):999-1010.	
Vigodner	M.	Roles	of	small	ubiquitin-related	modifiers	in	male	reproductive	function.	Int	
Rev	Cell	Mol	Biol.	2011;288:227-259.	
Vigodner	M,	Shrivastava	V,	Gutstein	LE,	Schneider	J,	Nieves	E,	Goldstein	M,	Feliciano	M,	
Callaway	M.	Localization	and	identification	of	sumoylated	proteins	in	human	sperm:	
excessive	sumoylation	is	a	marker	of	defective	spermatozoa.	Hum	Reprod.	2013;28(1):210-
223.	

PRESENTATIONS	AND	ABSTRACTS		

Schneider	J,	Gutstein	LE,	Shrivastava	V,	Vigodner	M.	SUMO	proteins	may	regulate	head	
reshaping,	capacitation	and	stress	response	in	human	sperm.	Presented	at	the	21st	North	
American	Testis	Workshop.	Montreal,	QC,	Canada,	Mar	30-Apr	2,	2011.		
FUNCTIONAL	CHARACTERIZATION	OF	SCCRO		

Bhuvanesh	Singh,	MD;	Memorial	Sloan-Kettering	Cancer	Center;	CIA	2006		

Dr.	Singh	and	colleagues	focused	on	the	functional	characterization	of	squamous	cell	
carcinoma-related	oncogene	(SCCRO),	using	developmental	and	biochemical	models.	
SCCRO-	/-	mice	have	severe	defects	in	spermatogenesis.	It	was	found	that	while	
azoospermia	is	present	at	the	end	of	the	first	round	of	spermatogenesis,	gross	defects	in	
testicular	mass	are	first	detected	at	3	months	and	progressively	worsen	with	increasing	
age.	Histopathological	analysis	suggested	that	the	first	round	of	sperm	development	
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proceeds	normally	until	about	5.5	weeks	of	age,	at	which	time	abnormal	sperm	begin	to	
appear	in	the	seminiferous	vesicles.	The	testis	are	progressively	filled	with	seminiferous	
tubules	containing	Sertoli	cells,	representing	~20%	of	all	seminiferous	tubules	by	3	months	
and	~50%	by	6	months.	The	sperm	is	grossly	abnormal,	with	two	predominant	phenotypes	
seen,	including	sperm	heads	separated	from	the	tail	and	those	with	multiple	flagella	and	a	
markedly	enlarged	head.	Scanning	and	transmission	electron	microscopy	showed	that	the	
sperm	have	gross	defects	in	mitochondrial	arrangement,	with	detachment	from	the	
annulus	and	exposure	of	axonemes.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Broderick	SR,	Golas	BJ,	Pham	D,	Towe	CW,	Talbot	SG,	Kaufman	A,	Bains	S,	Huryn	LA,	
Yonekawa	Y,	Carlson	D,	Hambardzumyan	D,	Ramanathan	Y,	Singh	B.	SCCRO	promotes	
glioma	formation	and	malignant	progression	in	mice.	Neoplasia.	2010;12(6):476-484.	

Estilo	CL,	O-charoenrat	P,	Talbot	S,	Socci	ND,	Carlson	DL,	Ghossein	R,	Williams	T,	Yonekawa	
Y,	Ramanathan	Y,	Boyle	JO,	Kraus	DH,	Patel	S,	Shaha	AR,	Wong	RJ,	Huryn	JM,	Shah	JP,	Singh	
B.	Oral	tongue	cancer	gene	expression	profiling:	Identification	of	novel	potential	
prognosticators	by	oligonucleotide	microarray	analysis.	BMC	Cancer.	2009;9:11.	
Huang	G,	Kaufman	AJ,	Ramanathan	Y,	Singh	B.	SCCRO	(DCUN1D1)	promotes	nuclear	
translocation	and	assembly	of	the	neddylation	E3	complex.	J	Biol	Chem.	
2011;286(12):10297-10304.	

Kim	AY,	Bommelje	CC,	Lee	BE,	Yonekawa	Y,	Choi	L,	Morris	LG,	Huang	G,	Kaufman	A,	Ryan	
RJ,	Hao	B,	Ramanathan	Y,	Singh	B.	SCCRO	(DCUN1D1)	is	an	essential	component	of	the	E3	
complex	for	neddylation.	J	Biol	Chem.	2008;283(48):33211-33220.	

O	charoenrat	P,	Sarkaria	I,	Talbot	SG,	Reddy	P,	Dao	S,	Ngai	I,	Shaha	A,	Kraus	D,	Shah	J,	Rusch	
V,	Ramanathan	Y,	Singh	B.	SCCRO	(DCUN1D1)	induces	extracellular	matrix	invasion	by	
activating	matrix	metalloproteinase	2.	Clin	Cancer	Res.	2008;14(21):6780-6789.	

Sarkaria	I,	P	Oc,	Talbot	SG,	Reddy	PG,	Ngai	I,	Maghami	E,	Patel	KN,	Lee	B,	Yonekawa	Y,	
Dudas	M,	Kaufman	A,	Ryan	R,	Ghossein	R,	Rao	PH,	Stoffel	A,	Ramanathan	Y,	Singh	B.	
Squamous	cell	carcinoma	related	oncogene/DCUN1D1	is	highly	conserved	and	activated	by	
amplification	in	squamous	cell	carcinomas.	Cancer	Res.	2006;66(19):9437-9444.	
Yu	Z,	Adusumilli	PS,	Eisenberg	DP,	Darr	E,	Ghossein	RA,	Li	S,	Liu	S,	Singh	B,	Shah	JP,	Fong	Y,	
Wong	RJ.	Nectin-1	expression	by	squamous	cell	carcinoma	is	a	predictor	of	herpes	
oncolytic	sensitivity.	Mol	Ther.	2007;15(1):103-113.	
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KIDNEY	DISEASE	

Completed	Research		
ROLE	OF	NICOTINE	AS	MEDIATOR	OF	THE	EFFECTS	OF	TOBACCO	IN	THE	
PROGRESSION	OF	CHRONIC	KIDNEY	DISEASE		

Edgar	Jaimes,	MD;	University	of	Alabama	at	Birmingham;	CIA	2008	
In	the	previous	study,	Dr.	Jaimes	and	colleagues	observed	that	human	mesangial	cells	are	
endowed	with	nicotine	acetylcholine	receptors	(nAChRs)	and	that	nicotine	promotes	
mesangial	cell	proliferation	and	extracellular	matrix	production	(ECM)	via	increased	
generation	of	reactive	oxygen	species	(ROS)	(see	below).	The	in	vivo	data	suggest	that	
nicotine	worsens	glomerular	injury	in	an	animal	model	of	nephritis.	They	hypothesized	
that	nicotine	plays	a	major	role	in	the	pathogenesis	of	CKD	by	promoting	mesangial	cell	
proliferation	and	ECM	deposition	in	the	glomerulus	and	that	COX-2-derived	prostaglandins	
and	ROS	play	a	major	role	as	mediators	of	these	effects.	They	identified	the	role	of	nicotine	
exposure	as	a	risk	factor	in	the	progression	of	glomerulosclerosis	and	investigated	the	
effects	of	nicotine	administration	in	vivo	on	proteinuria,	glomerular	injury,	and	ECM	
deposition	in	the	5/6	nephrectomy	model	of	chronic	kidney	disease.	In	addition,	they	
determined	the	effects	of	nicotine	on	glomerular	production	of	ROS	and	cortical	COX-2	
expression,	as	well	as	the	effects	of	COX-2	inhibition	on	renal	injury	in	the	5/6	
nephrectomy	animals	who	received	nicotine.	The	team	investigated	the	mechanisms	that	
mediate	the	growth-promoting	effects	of	nicotine	in	the	glomerular	mesangium.	COX-2-
derived	prostaglandins	and	cytokines	such	as	TGF-beta	and	platelet	derived	growth	factor	
may	participate	as	mediators	of	ECM	production	and	mesangial	cell	proliferation	in	
response	to	nicotine.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Hua	P,	Feng	W,	Ji	S,	Raij	L,	Jaimes	EA.	Nicotine	worsens	the	severity	of	nephropathy	in	
diabetic	mice:	implications	for	the	progression	of	kidney	disease	in	smokers.	Am	J	Physiol	
Renal	Physiol.	2010;299(4):F732-739.	
Jaimes	EA,	Tian	RX,	Joshi	MS,	Raij	L.	Nicotine	augments	glomerular	injury	in	a	rat	model	of	
acute	nephritis.	Am	J	Nephrol.	2009;29(4):319-326.	

Obert	DM,	Hua	P,	Pilkerton	ME,	Feng	W,	Jaimes	EA.	Environmental	tobacco	smoke:	Role	in	
progression	of	diabetic	nephropathy.	Inquiro.	2009;3:46-49.	

Obert	DM,	Hua	P,	Pilkerton	ME,	Feng	W,	Jaimes	EA.	Environmental	tobacco	smoke	furthers	
progression	of	diabetic	nephropathy.	Am	J	Med	Sci.	2011;341(2):126-130.	
Rezonzew	G,	Chumley	P,	Feng	W,	Hua	P,	Siegal	GP,	Jaimes	EA.	Nicotine	exposure	and	the	
progression	of	chronic	kidney	disease:	role	of	the	alpha7-nicotinic	acetylcholine	receptor.	
Am	J	Physiol	Renal	Physiol.	2012;303(2):F304-312.	

BOOK	CHAPTERS,	ETC.		
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Jaimes	EA.	Smoking	might	raise	risk	of	kidney	disease	in	diabetics	[video].	Birmingham,	AL:	
University	of	Alabama	at	Birmingham;	2010.	(Available	on	the	Internet	at:	http://	
www.youtube.com/watch?v=JJoCnBuNc48).		
MECHANISMS	OF	ENDOTHELIAL	DYSFUNCTION	IN	SMOKERS		

Edgar	Jaimes,	MD;	University	of	Miami	Miller	School	of	Medicine;	YCSA	2003		

Dr.	Jaimes	and	colleagues	determined	that	cigarette	smoke	and	stable	aldehydes	present	in	
large	amounts	in	tobacco	increase	the	generation	of	reactive	oxygen	species	(ROS)	via	
activation	of	nicotinamide	adenine	dinucleotide	phosphate	(NADPH)	oxidase	in	human	
pulmonary	artery	endothelial	cells.	They	also	determined	that	cigarette	smoke	induces	the	
generation	of	ROS	in	human	pulmonary	artery	smooth	muscle	by	activating	NADPH	
oxidase	and	xanthine	oxidase.	Increases	in	ROS	were	shown	to	be	induced	by	cigarette	
smoke	and	to	mediate	the	development	of	endothelial	dysfunction.	These	results	showed	
that	human	mesangial	cells	have	nicotine	receptors	and	that	nicotine	promotes	mesangial	
hypertrophy	and	proliferation	via	increased	generation	of	ROS.	Nicotine	was	found	to	
worsen	renal	injury	in	an	animal	model	of	acute	nephritis	that	closely	resembles	acute	
glomerulonephritis	in	humans.	Thus,	the	generation	of	ROS	induced	by	stable	compounds	
in	cigarette	smoke	plays	a	major	role	in	the	pathogenesis	of	accelerated	vascular	injury	in	
smokers.	The	investigators	established	the	presence	of	nicotine	receptors	in	the	kidney	and	
implicated	nicotine	as	a	mediator	of	renal	injury	in	smokers.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Jaimes	EA,	DeMaster	EG,	Tian	RX,	Raij	L.	Stable	compounds	of	cigarette	smoke	induce	
endothelial	superoxide	anion	production	via	NADPH	oxidase	activation.	Arterioscler	
Thromb	Vasc	Biol.	2004;24(6):1031-1036.	
Jaimes	EA,	Tian	RX,	Raij	L.	Nicotine:	the	link	between	cigarette	smoking	and	the	
progression	of	renal	injury?	Am	J	Physiol	Heart	Circ	Physiol.	2007;292(1):H76-82.	

Mercado	C,	Jaimes	EA.	Cigarette	smoking	as	a	risk	factor	for	atherosclerosis	and	renal	
disease:	novel	pathogenic	insights.	Curr	Hypertens	Rep.	2007;9(1):66-72.	

ARTHRITIS		

Completed	Research		
INVESTIGATION	OF	ACTIVE	AND	SECONDHAND	TOBACCO	SMOKE	AS	TRIGGERS	OF	
ARTHRITIS		

Lars	Klareskog,	MD,	PhD;	Karolinska	Institutet;	CIA	2009	

A	large	proportion	of	rheumatoid	arthritis	(RA)	cases	(25-40%)	are	caused	by	exposure	to	
cigarette	smoke	in	countries	such	as	Sweden.	Dr.	Klareskog’s	research	was	directed	at	
understanding	the	role	of	exposure	to	smoke	(both	active	and	passive	smoking)	in	the	
etiology	of	RA.	It	is	known	that	smoking	is	a	risk	factor	for	RA.	This	project	is	based	on	
previous	FAMRI-funded	project	(see	below).	In	this	continuation	of	the	work,	the	
investigators	described	in	more	detail	which	type	of	smoking	habits	induce	which	type	of	
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immune	reaction	and	investigated	the	genetic	context	in	which	this	can	occur.	The	
investigators	used	a	case	control	study	of	3200	incident	RA	cases	and	3600	matched	
controls	to	define	the	effects	of	exposure	to	smoke	in	precisely	defined	genetic	contexts.	
The	investigators	placed	emphasis	on	immunity	to	an	array	of	citrullinated	auto-antigens	
(both	peptides	and	larger	protein	fragments).	Studies	were	done	to	elucidate	pathogenic	
potentials	of	such	immunity.	In	addition,	the	longitudinal	studies,	which	comprise	a	
database	of	epidemiological	investigation	of	RA	from	a	10-year	clinical	course,	enabled	the	
research	team	to	closely	determine	effects	of	smoke	exposure.	They	were	also	able	to	
determine	genotype	and	immunophenotype	with	regard	to	disease	course,	response	to	
therapy,	and	risk	for	co-morbidities	(in	particular,	cardiovascular	disease)	over	time.	The	
studies	provided	new	understanding	on	how	smoke	exposure	can	cause	certain	types	of	
RA,	how	smoke	exposure	can	affect	disease	course,	and	may	provide	direction	in	the	
understanding	of	response	to	therapy.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Kallberg	H,	Ding	B,	Padyukov	L,	Bengtsson	C,	Ronnelid	J,	Klareskog	L,	Alfredsson	L,	Group	
ES.	Smoking	is	a	major	preventable	risk	factor	for	rheumatoid	arthritis:	estimations	of	risks	
after	various	exposures	to	cigarette	smoke.	Ann	Rheum	Dis.	2011;70(3):508-511.	

Klareskog	L,	Catrina	AI,	Paget	S.	Rheumatoid	arthritis.	Lancet.	2009;373(9664):659-672.	
Klareskog	L,	Gregersen	PK,	Huizinga	TW.	Prevention	of	autoimmune	rheumatic	disease:	
state	of	the	art	and	future	perspectives.	Ann	Rheum	Dis.	2010;69(12):2062-2066.	

Saevarsdottir	S,	Wedren	S,	Seddighzadeh	M,	Bengtsson	C,	Wesley	A,	Lindblad	S,	Askling	J,	
Alfredsson	L,	Klareskog	L.	Patients	with	early	rheumatoid	arthritis	who	smoke	are	less	
likely	to	respond	to	treatment	with	methotrexate	and	tumor	necrosis	factor	inhibitors:	
observations	from	the	Epidemiological	Investigation	of	Rheumatoid	Arthritis	and	the	
Swedish	Rheumatology	Register	cohorts.	Arthritis	Rheum.	2011;63(1):26-36.	

Stolt	P,	Yahya	A,	Bengtsson	C,	Kallberg	H,	Ronnelid	J,	Lundberg	I,	Klareskog	L,	Alfredsson	L,	
Group	ES.	Silica	exposure	among	male	current	smokers	is	associated	with	a	high	risk	of	
developing	ACPA-positive	rheumatoid	arthritis.	Ann	Rheum	Dis.	2010;69(6):1072-1076.	

TOBACCO-CAUSED	RHEUMATOID	ARTHRITIS;	GENES,	MECHANISMS,	AND	SPECIFIC	
THERAPY		

Lars	Klareskog,	MD,	PhD;	Karolinska	Institutet;	CIA	2004		
A	large	case-control	study	of	rheumatoid	arthritis	patients	was	used	to	determine	the	risk	
of	arthritis	development	secondary	to	exposure	to	cigarette	smoke	in	a	potential	dose	
dependent	manner.	An	addition	to	the	epidemiological	portion	of	the	study	included	data	
on	SHS	exposure.	The	investigators	used	animal	models	to	describe	the	molecular	
pathways	that	are	triggered	by	cigarette	smoke	exposure,	which	may	be	involved	in	the	
etiology	of	arthritis.	This	work	was	continued	in	another	FAMRI	grant	(see	above).		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
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Bengtsson	C,	Theorell	T,	Klareskog	L,	Alfredsson	L.	Psychosocial	stress	at	work	and	the	risk	
of	developing	rheumatoid	arthritis:	results	from	the	Swedish	EIRA	study.	Psychother	
Psychosom.	2009;78(3):193-194.	
Klareskog	L,	Alfredsson	L,	Rantapaa-Dahlqvist	S,	Berglin	E,	Stolt	P,	Padyukov	L.	What	
precedes	development	of	rheumatoid	arthritis?	Ann	Rheum	Dis.	2004;63	Suppl	2:ii28-ii31.	

Klareskog	L,	Ronnelid	J,	Lundberg	K,	Padyukov	L,	Alfredsson	L.	Immunity	to	citrullinated	
proteins	in	rheumatoid	arthritis.	Annu	Rev	Immunol.	2008;26:651-675.	

Klareskog	L,	Stolt	P,	Lundberg	K,	Kallberg	H,	Bengtsson	C,	Grunewald	J,	Ronnelid	J,	Harris	
HE,	Ulfgren	AK,	Rantapaa-Dahlqvist	S,	Eklund	A,	Padyukov	L,	Alfredsson	L.	A	new	model	for	
an	etiology	of	rheumatoid	arthritis:	smoking	may	trigger	HLA-DR	(shared	epitope)-
restricted	immune	reactions	to	autoantigens	modified	by	citrullination.	Arthritis	Rheum.	
2006;54(1):38-46.	

Klareskog	L,	Wedren	S,	Alfredsson	L.	On	the	origins	of	complex	immune-mediated	disease:	
the	example	of	rheumatoid	arthritis.	J	Mol	Med	(Berl).	2009;87(4):357-362.	
Klareskog	L,	Widhe	M,	Hermansson	M,	Ronnelid	J.	Antibodies	to	citrullinated	proteins	in	
arthritis:	pathology	and	promise.	Curr	Opin	Rheumatol.	2008;20(3):300-305.	

Lundberg	K,	Nijenhuis	S,	Vossenaar	ER,	Palmblad	K,	van	Venrooij	WJ,	Klareskog	L,	Zendman	
AJ,	Harris	HE.	Citrullinated	proteins	have	increased	immunogenicity	and	arthritogenicity	
and	their	presence	in	arthritic	joints	correlates	with	disease	severity.	Arthritis	Res	Ther.	
2005;7(3):R458-467.	

Lundstrom	E,	Kallberg	H,	Alfredsson	L,	Klareskog	L,	Padyukov	L.	Gene-environment	
interaction	between	the	DRB1	shared	epitope	and	smoking	in	the	risk	of	anti-citrullinated	
protein	antibody-positive	rheumatoid	arthritis:	all	alleles	are	important.	Arthritis	Rheum.	
2009;60(6):1597-1603.	
Mahdi	H,	Fisher	BA,	Kallberg	H,	Plant	D,	Malmstrom	V,	Ronnelid	J,	Charles	P,	Ding	B,	
Alfredsson	L,	Padyukov	L,	Symmons	DP,	Venables	PJ,	Klareskog	L,	Lundberg	K.	Specific	
interaction	between	genotype,	smoking	and	autoimmunity	to	citrullinated	alpha-enolase	in	
the	etiology	of	rheumatoid	arthritis.	Nat	Genet.	2009;41(12):1319-1324.	

Makrygiannakis	D,	Hermansson	M,	Ulfgren	AK,	Nicholas	AP,	Zendman	AJ,	Eklund	A,	
Grunewald	J,	Skold	CM,	Klareskog	L,	Catrina	AI.	Smoking	increases	peptidylarginine	
deiminase	2	enzyme	expression	in	human	lungs	and	increases	citrullination	in	BAL	cells.	
Ann	Rheum	Dis.	2008;67(10):1488-1492.	
Padyukov	L,	Silva	C,	Stolt	P,	Alfredsson	L,	Klareskog	L.	A	gene-environment	interaction	
between	smoking	and	shared	epitope	genes	in	HLA-DR	provides	a	high	risk	of	seropositive	
rheumatoid	arthritis.	Arthritis	Rheum.	2004;50(10):3085-3092.	
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SKIN	AND	SHS		

Completed	Research	
NICOTINIC	RECEPTORS	ALTER	GENE	EXPRESSION	IN	KERATINOCYTES		

Sergei	A.	Grando,	PhD,	DSc;	University	of	California,	Irvine;	CIA	2005		

Dr.	Grando	and	his	team	investigated	the	contribution	of	nicotine	and	tobacco	smoke-
induced	alterations	on	the	growth	regulation	of	epidermal	keratinocytes.	The	investigators	
sought	to	identify	the	long-term	effects	of	nicotine	and	SHS	on	attainment	of	a	specific	cell	
state	in	cultured	keratinocytes,	and	to	determine	the	ACh	metabolism	and	signaling	in	
these	cells.	The	signaling	pathway	that	mediates	cholinergic	regulation	of	chemotaxis	and	
galvanotropism	was	studied	to	elucidate	the	physiological	mechanisms	determining	
keratinocyte	lateral	migration.	Results	suggest	that	keratinocyte	galvanotaxis	is	essentially	
chemotaxis	toward	the	concentration	gradient	of	ACh	created	by	the	highly	positively	
charged	field.	Modifiers	of	the	Ras/Raf-1/mitogen	activated	protein	kinase	kinase-
1/extracellular	signal-regulated	kinase	(MEK1/ERK)	signaling	pathway	were	shown	to	
alter	choline-directed	chemotaxis	and	galvanotropism,	suggesting	the	same	signaling	steps	
were	engaged.	Additionally,	a7	nicotinic	and	M1	muscurinic	receptors	work	together	to	
orient	a	keratinocyte	to	the	direction	of	its	migration.	Both	seem	to	use	the	Ras/Raf-
1/MEK1/ERK	pathway,	leading	to	upregulated	sedentary	integrin	expression	necessary	for	
stabilization	of	the	out	pouching	at	the	keratinocyte’s	leading	edge.	This	study	
demonstrated	that	the	Ras/Raf-1/MEK1/	ERK	pathway	is	involved	in	the	reorientation	of	
keratinocytes	that	is	needed	for	chemotaxis	and	galvanotaxis.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Arredondo	J,	Chernyavsky	AI,	Grando	SA.	SLURP-1	and	-2	in	normal,	immortalized	and	
malignant	oral	keratinocytes.	Life	Sci.	2007;80(24-25):2243-2247.	

Arredondo	J,	Chernyavsky	AI,	Jolkovsky	DL,	Pinkerton	KE,	Grando	SA.	Receptor-mediated	
tobacco	toxicity:	cooperation	of	the	Ras/Raf-1/MEK1/ERK	and	JAK-2/STAT-3	pathways	
downstream	of	alpha7	nicotinic	receptor	in	oral	keratinocytes.	FASEB	J.	2006;20(12):2093-
2101.	

Arredondo	J,	Chernyavsky	AI,	Jolkovsky	DL,	Pinkerton	KE,	Grando	SA.	Receptor-mediated	
tobacco	toxicity:	alterations	of	the	NF-kappaB	expression	and	activity	downstream	of	
alpha7	nicotinic	receptor	in	oral	keratinocytes.	Life	Sci.	2007;80(24-25):2191-2194.	

Arredondo	J,	Chernyavsky	AI,	Jolkovsky	DL,	Pinkerton	KE,	Grando	SA.	Receptor-mediated	
tobacco	toxicity:	acceleration	of	sequential	expression	of	alpha5	and	alpha7	nicotinic	
receptor	subunits	in	oral	keratinocytes	exposed	to	cigarette	smoke.	FASEB	J.	
2008;22(5):1356-1368.	
Grando	SA.	Basic	and	clinical	aspects	of	non-neuronal	acetylcholine:	biological	and	clinical	
significance	of	non-canonical	ligands	of	epithelial	nicotinic	acetylcholine	receptors.	J	
Pharmacol	Sci.	2008;106(2):174-179.	
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Parnell	EA,	Calleja-Macias	IE,	Kalantari	M,	Grando	SA,	Bernard	HU.	Muscarinic	cholinergic	
signaling	in	cervical	cancer	cells	affects	cell	motility	via	ERK1/2	signaling.	Life	Sci.	
2012;91(21-22):1093-1098.	
PRESENTATIONS	AND	ABSTRACTS		

Arredondo	J,	Chernyavsky	A,	Pinkerton	KE,	Grando	SA.	Autoregulation	of	sequential	
expression	of	nicotinic	receptor	subtypes	associated	with	keratinocyte	differentiation.	J	
Invest	Dermatol	2007:127(Supp	1):S19.		

Arredondo	J,	Chernyavsky	A,	Pinkerton	KE,	Grando	SA.	Cooperation	of	the	Ras/Raf-1/	
MEK1/ERK	and	JAK-2/STAT-3	pathways	downstream	of	keratinocyte	alpha	7	nicotinic	
receptor	[abstract].	J	Invest	Dermatol	2006:126(4)Suppl:86.		

Arredondo	J,	Chernyavsky	A,	Pinkerton	KE,	Grando	SA.	Nicotinic	receptors	mediate	nicotine	
toxicity	in	keratinocytes	by	altering	gene	expression	and	activity	of	STAT-3	[abstract].	
Second	International	Symposium	on	Non-neuronal	Acetylcholine.	Mainz,	Germany,	Aug	31-
Sep	2,	2006.		
Biallas	S,	Wilker	S,	Lips	KS,	Kummer	W,	Grando	SA,	Padberg	W,	Grau	V.	Nicotinic	
acetylcholine	receptor	subunits	alpha-9	and-10	in	rat	lung	isografts	and	allografts	
[abstract].	Second	International	Symposium	on	Non-neuronal	Acetylcholine.	Mainz,	
Germany,	Aug	31-Sep	2,	2006.		

Grando	SA.	Biological	and	clinical	significance	of	non-neuronal	acetylcholine	and	novel	
peptide	ligands	of	epithelial	nicotinic	actetylcholine	receptors	(nAChR)	[abstract].	J	
Pharmacol	Sci	2007;103(Suppl	1):S28.		

Grando	SA.	Biological	significance	of	novel	noncononical	ligands	of	epithelial	nicotinic	
receptors	[abstract].	Second	International	Symposium	on	Non-neuronal	Acetylcholine.	
Mainz,	Germany,	Aug	31-Sep	2,	2006.		
PASSIVE	CIGARETTE	SMOKE	IN	THE	PATHOGENESIS	OF	SKIN	CANCER		

Barry	Starcher,	PhD;	University	of	Texas	Health	Center	at	Tyler;	CIA	2004		

Chronic	exposure	to	sunlight,	i.e.,	ultraviolet	B	(UVB)	irradiation,	is	the	most	common	cause	
of	nonmelanoma	skin	tumors.	The	effects	of	passive	cigarette	smoke	superimposed	on	UVB	
irradiation	on	tumor	development,	skin	pathology,	and	matrix	changes	in	skin	tumor	in	
hairless	SKH-1	mice	were	studied.	Groups	of	10	mice	were	exposed	to	0.1	Joules	per	square	
centimeter	of	UVB	five	times	a	week	for	20	weeks	and/or	exposure	to	passive	cigarette	
smoke	from	40	cigarettes	a	day	over	the	same	time	period.	UVB	exposure	resulted	in	an	
average	of	four	large	squamous	cell	tumors	and	15	papillomas	per	mouse,	whereas	
exposing	the	mice	to	both	UVB	+	passive	cigarette	smoke	completely	prevented	the	skin	
tumor	formation.	Oxidative	DNA	damage	was	investigated	and	there	were	no	significant	
changes	in	the	levels	of	DNA	adducts	among	control,	smoke,	UV,	and	UV	+	smoke	groups,	
with	the	exception	of	8-oxyguanine,	which	was	significantly	reduced	in	the	presence	of	
passive	cigarette	smoke.	Immunohistochemistry	results	revealed	that	tumor	necrosis	
factor	receptor	2,	glycogen	synthase	kinase	3	beta,	nuclear	factor	kappa	B/p65,	the	
monoclonal	antibody	KI-67,	and	cyclooxygenase	2	were	markedly	upregulated	by	UVB	
exposure,	whereas	passive	smoke	exposure	combined	with	the	UVB	irradiation	completely	
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blocked	the	expression	of	these	proteins.	The	results	suggest	that	passive	smoke	exposure	
prevents	UVB-induced	tumors	in	mice	by	altering	the	NF-kappa	B	signaling	pathway	of	
tumorigenesis.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Gottipati	KR,	Poulsen	H,	Starcher	B.	Passive	cigarette	smoke	exposure	inhibits	ultraviolet	
light	B-induced	skin	tumors	in	SKH-1	hairless	mice	by	blocking	the	nuclear	factor	kappa	B	
signalling	pathway.	Exp	Dermatol.	2008;17(9):780-787.	

Nadaraja	D,	Weintraub	ST,	Hakala	KW,	Sherman	NE,	Starcher	B.	Isolation	and	partial	
sequence	of	a	Kunitz-type	elastase	specific	inhibitor	from	marama	bean	(Tylosema	
esculentum).	J	Enzyme	Inhib	Med	Chem.	2010;25(3):377-382.	
Nadarajah	D,	Atkinson	MA,	Huebner	P,	Starcher	B.	Enzyme	kinetics	and	characterization	of	
mouse	pancreatic	elastase.	Connect	Tissue	Res.	2008;49(6):409-415.	

Starcher	B,	d'Azzo	A,	Keller	PW,	Rao	GK,	Nadarajah	D,	Hinek	A.	Neuraminidase-1	is	
required	for	the	normal	assembly	of	elastic	fibers.	Am	J	Physiol	Lung	Cell	Mol	Physiol.	
2008;295(4):L637-647.	

	PRECOCIOUS	SKIN	AGING	DUE	TO	SECONDHAND	SMOKE		
Sergei	A.	Grando,	PhD,	DSc;	University	of	California,	Davis;	CIA	2002		

Please	see	text	above	under	Dr.	Grando’s	2005	Award.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Arredondo	J,	Chernyavsky	AI,	Marubio	LM,	Beaudet	AL,	Jolkovsky	DL,	Pinkerton	KE,	Grando	
SA.	Receptor-mediated	tobacco	toxicity:	regulation	of	gene	expression	through	alpha3beta2	
nicotinic	receptor	in	oral	epithelial	cells.	Am	J	Pathol.	2005;166(2):597-613.	
Arredondo	J,	Chernyavsky	AI,	Webber	RJ,	Grando	SA.	Biological	effects	of	SLURP-1	on	
human	keratinocytes.	J	Invest	Dermatol.	2005;125(6):1236-1241.	

Arredondo	J,	Hall	LL,	Ndoye	A,	Nguyen	VT,	Chernyavsky	AI,	Bercovich	D,	Orr-Urtreger	A,	
Beaudet	AL,	Grando	SA.	Central	role	of	fibroblast	alpha3	nicotinic	acetylcholine	receptor	in	
mediating	cutaneous	effects	of	nicotine.	Lab	Invest.	2003;83(2):207-225.	

Arredondo	J,	Nguyen	VT,	Chernyavsky	AI,	Bercovich	D,	Orr-Urtreger	A,	Kummer	W,	Lips	K,	
Vetter	DE,	Grando	SA.	Central	role	of	alpha7	nicotinic	receptor	in	differentiation	of	the	
stratified	squamous	epithelium.	J	Cell	Biol.	2002;159(2):325-336.	
Arredondo	J,	Nguyen	VT,	Chernyavsky	AI,	Bercovich	D,	Orr-Urtreger	A,	Vetter	DE,	Grando	
SA.	Functional	role	of	alpha7	nicotinic	receptor	in	physiological	control	of	cutaneous	
homeostasis.	Life	Sci.	2003;72(18-19):2063-2067.	
Chernyavsky	AI,	Arredondo	J,	Karlsson	E,	Wessler	I,	Grando	SA.	The	Ras/Raf-1/MEK1/ERK	
signaling	pathway	coupled	to	integrin	expression	mediates	cholinergic	regulation	of	
keratinocyte	directional	migration.	J	Biol	Chem.	2005;280(47):39220-39228.	
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Chernyavsky	AI,	Arredondo	J,	Marubio	LM,	Grando	SA.	Differential	regulation	of	
keratinocyte	chemokinesis	and	chemotaxis	through	distinct	nicotinic	receptor	subtypes.	J	
Cell	Sci.	2004;117(Pt	23):5665-5679.	
Chernyavsky	AI,	Arredondo	J,	Wess	J,	Karlsson	E,	Grando	SA.	Novel	signaling	pathways	
mediating	reciprocal	control	of	keratinocyte	migration	and	wound	epithelialization	
through	M3	and	M4	muscarinic	receptors.	J	Cell	Biol.	2004;166(2):261-272.	
Nguyen	VT,	Chernyavsky	AI,	Arredondo	J,	Bercovich	D,	Orr-Urtreger	A,	Vetter	DE,	Wess	J,	
Beaudet	AL,	Kitajima	Y,	Grando	SA.	Synergistic	control	of	keratinocyte	adhesion	through	
muscarinic	and	nicotinic	acetylcholine	receptor	subtypes.	Exp	Cell	Res.	2004;294(2):534-
549.	

DISEASE	PREVENTION		

Completed	Research		
PREVALENCE	OF	SMOKE-FREE	CAMPUSES	IN	U.S.	HOSPITALS	AND	BEST	PRACTICES	
FOR	IMPLEMENTATION		

Sharon	Milberger,	ScD,	PhD;	Henry	Ford	Health	System;	CIA	2007	
Dr.	Milberger’s	team	developed	and	administered	an	online	survey	to	4,494	US	hospitals	to	
establish	baseline	rates	of	existing	smoke-free	campuses	and	to	correlate	the	adoption	of	
such	policies	with	rates	of	inpatient	cessation	counseling.	Almost	43%	of	the	hospitals	
responded	to	the	survey.	Of	the	participating	hospitals,	45.2%	reported	having	a	smoke-
free	campus	environment	(i.e.,	smoking	prohibited	on	all	hospital	property,	indoors	and	
outside,	as	well	as	designated	no-smoking	areas).	More	private	nonprofit	hospitals	(57%)	
adopted	such	standards	than	for-profit	hospitals	(31.1%).	Psychiatric	hospitals	(31.5%)	are	
significantly	less	likely	than	general	hospitals	(48.5%)	to	have	implemented	a	smoke-free	
campus.	Similarly,	teaching	hospitals	(38.4%)	are	less	likely	than	nonteaching	hospitals	
(50.9%)	to	have	implemented	a	smoke-free	campus.	In	Phase	II	of	the	study,	in-depth	
phone	interviews	were	conducted	with	a	random	sample	of	182	of	the	865	hospitals	from	
the	initial	survey	with	smoke-free	campuses.	Data	collected	on	planning,	development,	
implementation,	lessons	learned,	obstacles	faced	and	how	they	were	addressed,	
enforcement,	and	recommendations	were	analyzed.	Based	on	the	findings,	it	was	
determined	that	while	hospitals	were	able	to	locate	resources	to	assist	them	in	developing	
and	implementing	their	initiatives,	they	did	not	focus	on	enforcement	and	maintenance;	
organizations	expressed	interest	in	ways	to	address	these	areas.	In	Phase	III	the	team	
conducted	on-site	meetings	with	ten	hospitals	that	exhibited	promising	practices	in	this	
area.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Williams	SC,	Hafner	JM,	Morton	DJ,	Holm	AL,	Milberger	SM,	Koss	RG,	Loeb	JM.	The	adoption	
of	smoke-free	hospital	campuses	in	the	United	States.	Tob	Control.	2009;18:451-458.		

PRESENTATIONS	AND	ABSTRACTS		
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Milberger	S,	Davis	RM,	Holm	AL,	Hafner	JM,	Williams	S.	The	adoption	of	smoke-free	hospital	
campuses	in	the	United	States.	Presented	at	the	World	Conference	on	Tobacco	or	Health.	
Mumbai,	India,	Mar	8-12,	2009.		
EXPRESSION	PROFILING	OF	BLOOD	IN	LUNG	CANCER	CHEMOPREVENTION		

Christopher	D.	Coldren,	PhD;	University	of	Colorado,	Denver;	YCSA	2004		

Dr.	Coldren	and	colleagues	demonstrated	that	the	gene	expression	profiles	from	circulating	
peripheral	blood	mononuclear	cells	(PBMCs)	can	provide	important	biomarkers	for	the	
development	of	lung	cancer	as	an	adjunct	to	an	ongoing	clinical	trial	testing	iloprost	(a	
prostacyclin	analog)	for	prevention	of	lung	cancer	in	high-risk	current	and	former	smokers.	
The	team	collected	PBMC	gene	expression	data	on	the	upper	and	lower	quartile	of	iloprost	
trial	enrollees	prior	to	medication	administration,	and	used	the	follow-up	data	and	gene	
expression	profiles	to	identify	biomarkers	for	the	early	detection	of	lung	cancer.	Dr.	
Coldren	and	colleagues	amassed	a	nearly	complete	set	of	RNA	samples	to	construct	a	
cohort	for	the	final	array	experiment	based	on	the	degree	of	dysplasia	change.	This	project	
enabled	a	grant	from	the	American	Cancer	Society	to	expand	the	study	in	an	additional	
cohort	of	individuals	with	newly	identified	lung	nodules.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Bull	TM,	Coldren	CD,	Geraci	MW,	Voelkel	NF.	Gene	expression	profiling	in	pulmonary	
hypertension.	Proc	Am	Thorac	Soc.	2007;4(1):117-120.	

Bull	TM,	Coldren	CD,	Moore	M,	Sotto-Santiago	SM,	Pham	DV,	Nana-Sinkam	SP,	Voelkel	NF,	
Geraci	MW.	Gene	microarray	analysis	of	peripheral	blood	cells	in	pulmonary	arterial	
hypertension.	Am	J	Respir	Crit	Care	Med.	2004;170(8):911-919.	

Bull	TM,	Coldren	CD,	Nana-Sinkam	P,	Sotto-Santiago	SM,	Moore	M,	Voelkel	NF,	Geraci	MW.	
Microarray	analysis	of	peripheral	blood	cells	in	pulmonary	arterial	hypertension,	surrogate	
to	biopsy.	Chest.	2005;128(6	Suppl):584S.	

Bull	TM,	Meadows	CA,	Coldren	CD,	Moore	M,	Sotto-Santiago	SM,	Nana-Sinkam	SP,	Campbell	
TB,	Geraci	MW.	Human	herpesvirus-8	infection	of	primary	pulmonary	microvascular	
endothelial	cells.	Am	J	Respir	Cell	Mol	Biol.	2008;39(6):706-716.	

Coldren	CD,	Helfrich	BA,	Witta	SE,	Sugita	M,	Lapadat	R,	Zeng	C,	Baron	A,	Franklin	WA,	
Hirsch	FR,	Geraci	MW,	Bunn	PA,	Jr.	Baseline	gene	expression	predicts	sensitivity	to	gefitinib	
in	non-small	cell	lung	cancer	cell	lines.	Mol	Cancer	Res.	2006;4(8):521-528.	
Coldren	CD,	Lai	Z,	Shragg	P,	Rossi	E,	Glidewell	SC,	Zuffardi	O,	Mattina	T,	Ivy	DD,	Curfs	LM,	
Mattson	SN,	Riley	EP,	Treier	M,	Grossfeld	PD.	Chromosomal	microarray	mapping	suggests	a	
role	for	BSX	and	Neurogranin	in	neurocognitive	and	behavioral	defects	in	the	11q	terminal	
deletion	disorder	(Jacobsen	syndrome).	Neurogenetics.	2009;10(2):89-95.	

Coldren	CD,	Nick	JA,	Poch	KR,	Woolum	MD,	Fouty	BW,	O'Brien	JM,	Gruber	MP,	Zamora	MR,	
Svetkauskaite	D,	Richter	DA,	He	Q,	Park	JS,	Overdier	KH,	Abraham	E,	Geraci	MW.	Functional	
and	genomic	changes	induced	by	alveolar	transmigration	in	human	neutrophils.	Am	J	
Physiol	Lung	Cell	Mol	Physiol.	2006;291(6):L1267-1276.	
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Frederick	BA,	Helfrich	BA,	Coldren	CD,	Zheng	D,	Chan	D,	Bunn	PA,	Jr.,	Raben	D.	Epithelial	to	
mesenchymal	transition	predicts	gefitinib	resistance	in	cell	lines	of	head	and	neck	
squamous	cell	carcinoma	and	non-small	cell	lung	carcinoma.	Mol	Cancer	Ther.	
2007;6(6):1683-1691.	

Helfrich	BA,	Raben	D,	Varella-Garcia	M,	Gustafson	D,	Chan	DC,	Bemis	L,	Coldren	C,	Baron	A,	
Zeng	C,	Franklin	WA,	Hirsch	FR,	Gazdar	A,	Minna	J,	Bunn	PA,	Jr.	Antitumor	activity	of	the	
epidermal	growth	factor	receptor	(EGFR)	tyrosine	kinase	inhibitor	gefitinib	(ZD1839,	
Iressa)	in	non-small	cell	lung	cancer	cell	lines	correlates	with	gene	copy	number	and	EGFR	
mutations	but	not	EGFR	protein	levels.	Clin	Cancer	Res.	2006;12(23):7117-7125.	
Marek	L,	Ware	KE,	Fritzsche	A,	Hercule	P,	Helton	WR,	Smith	JE,	McDermott	LA,	Coldren	CD,	
Nemenoff	RA,	Merrick	DT,	Helfrich	BA,	Bunn	PA,	Jr.,	Heasley	LE.	Fibroblast	growth	factor	
(FGF)	and	FGF	receptor-mediated	autocrine	signaling	in	non-small-cell	lung	cancer	cells.	
Mol	Pharmacol.	2009;75(1):196-207.	

Nick	JA,	Coldren	CD,	Geraci	MW,	Poch	KR,	Fouty	BW,	O'Brien	J,	Gruber	M,	Zarini	S,	Murphy	
RC,	Kuhn	K,	Richter	D,	Kast	KR,	Abraham	E.	Recombinant	human	activated	protein	C	
reduces	human	endotoxin-induced	pulmonary	inflammation	via	inhibition	of	neutrophil	
chemotaxis.	Blood.	2004;104(13):3878-3885.	
Saavedra	MT,	Hughes	GJ,	Sanders	LA,	Carr	M,	Rodman	DM,	Coldren	CD,	Geraci	MW,	Sagel	
SD,	Accurso	FJ,	West	J,	Nick	JA.	Circulating	RNA	transcripts	identify	therapeutic	response	in	
cystic	fibrosis	lung	disease.	Am	J	Respir	Crit	Care	Med.	2008;178(9):929-938.	

Silva	E,	Arcaroli	J,	He	Q,	Svetkauskaite	D,	Coldren	C,	Nick	JA,	Poch	K,	Park	JS,	Banerjee	A,	
Abraham	E.	HMGB1	and	LPS	induce	distinct	patterns	of	gene	expression	and	activation	in	
neutrophils	from	patients	with	sepsis-induced	acute	lung	injury.	Intensive	Care	Med.	
2007;33(10):1829-1839.	
Witta	SE,	Gemmill	RM,	Hirsch	FR,	Coldren	CD,	Hedman	K,	Ravdel	L,	Helfrich	B,	Dziadziuszko	
R,	Chan	DC,	Sugita	M,	Chan	Z,	Baron	A,	Franklin	W,	Drabkin	HA,	Girard	L,	Gazdar	AF,	Minna	
JD,	Bunn	PA,	Jr.	Restoring	E-cadherin	expression	increases	sensitivity	to	epidermal	growth	
factor	receptor	inhibitors	in	lung	cancer	cell	lines.	Cancer	Res.	2006;66(2):944-950.	

Yang	H,	Harrington	CA,	Vartanian	K,	Coldren	CD,	Hall	R,	Churchill	GA.	Randomization	in	
laboratory	procedure	is	key	to	obtaining	reproducible	microarray	results.	PLoS	One.	
2008;3(11):e3724.	

BOOK	CHAPTERS,	ETC.		
Geraci	MW,	Bull	TM,	Voelkel	NF,	Coldren	CD.	Diagnosis	of	disease	and	monitoring	of	
therapy	using	gene	expression	analysis	of	peripheral	blood	cells.	US	Patent	Application	
No.:US	2006/0019272	A1,	Jan	26,	2006.		
LAW	AND	THE	PREVENTION	OF	TOBACCO-RELATED	DISEASE		

Stephen	P.	Teret,	JD,	MPH;	Johns	Hopkins	Bloomberg	School	of	Public	Health;	CIA	
2004		

Dr.	Teret	examined	how	the	Americans	with	Disabilities	Act	can	be	used	to	regulate	
smoking	and	SHS	exposure	in	public	places	and	the	workplace	and	how	it	can	affect	the	
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appropriateness	of	class	action	lawsuits	against	the	tobacco	industry.	He	also	investigated	
possible	lessons	for	tobacco	litigation	that	can	be	learned	from	lawsuits	against	other	
product	manufacturers	and	legal	issues	that	may	be	raised	by	the	possibility	that	one	or	
more	tobacco	companies	could	enter	bankruptcy	as	a	result	of	litigation.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Rutkow	L,	Vernick	JS,	Teret	SP.	Banning	second-hand	smoke	in	indoor	public	places	under	
the	Americans	with	Disabilities	Act:	A	legal	and	public	health	imperative.	Conn	Law	Rev.	
2007;40(2):409-458.	
Vernick	JS,	Rutkow	L,	Teret	SP.	Public	health	benefits	of	recent	litigation	against	the	
tobacco	industry.	JAMA.	2007;298(1):86-89.	

DIAGNOSTIC	TECHNIQUES	AND	MEASUREMENT		

Completed	Research	
IN	VIVO	MAPPING	OF	CILIARY	BEAT	FREQUENCY	USING	ULTRA	HIGH	SPEED	FOURIER	
DOMAIN	OPTICAL	COHERENCE	TOMOGRAPHY		
Brian	J.	F.	Wong,	MD,	PhD;	University	of	California,	Irvine	Medical	Center;	CIA	2015	

Ciliary	beat	frequency	(CBF)	is	an	important	measurement	of	mucosal	function	in	the	
upper	aerodigestive	tract,	and	is	an	excellent	overall	functional	measure	of	respiratory	
airway	health.	It	is	difficult	to	measure	and	requires	specialized	hardware	such	as	a	phase	
contrast	microscope	and	direct	sampling	of	respiratory	mucosa.	Several	groups	have	
reported	the	ex	vivo	measurement	and	imaging	of	CBF	using	air-space	laboratory	bench	
optical	coherence	tomography	imaging	systems	(OCT),	which	rely	on	light	to	generate	high-
resolution	cross-sectional	images	of	living	tissue.	Dr.	Wong	and	colleagues	have	developed	
fundamental	OCT	imaging	technology	and	imaging	probes,	catheters,	and	endoscopes.	They	
also	developed	Doppler	OCT	and	polarization	sensitive	OCT.	They	performed	studies	of	
OCT	technology	in	upper	airway	imaging	and	the	head	and	neck.	In	this	study,	the	
investigators	focused	on	the	development	of	a	clinical	high-speed,	high	resolution,	Fourier	
domain	OCT	imaging	system	with	the	specific	objective	of	imaging	CBF	in	vivo.	They	
worked	on	designing	and	constructing	an	OCT	endoscope	with	the	form	factor	of	a	
conventional	nasal	endoscope	that	will	allow	a	clinician	to	image	and	determine	CBF	in	
specific	regions	of	the	nose.	They	evaluated	and	refined	the	system	in	ex	vivo	fresh	tissue	
models	and	ex	vivo	clinical	specimens.	Further,	they	evaluated	the	device	in	a	pilot	study	
consisting	of	subjects	with	no	history	of	tobacco	use	or	exposure	and	compared	the	results	
to	those	from	a	cohort	of	individuals	with	known	chronic	tobacco	use.		
FAMRI	SUPPORTED	RESEARCH	

PUBLICATIONS	
Chen	JJ,	Lemieux	BT,	Wong	BJ.	A	low-cost	method	of	ciliary	beat	frequency	measurement	
using	iPhone	and	MATLAB:	Rabbit	Study.	Otolaryngol	Head	Neck	Surg. 2016;155(2):252-
256.		
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PRESENTATIONS	AND	ABSTRACTS	
Chen	JJ,	Jing	JC,	Su	E,	Badger	C,	Coughlan	CA,	Chen	Z,	Wong	BJF,	Measurement	of	ciliary	beat	
frequency	using	ultra-high	resolution	optical	coherence	tomography.	Proc	SPIE	9689,	
Photonic	Therapeutics	and	Diagnostics	XII,	968926.	Mar	17,	2016.	

HAIR	AND	TOENAIL	NICOTINE	AND	POPULATION	TOBACCO	EXPOSURE		

Wael	K.	Al-Delaimy,	MD,	PhD;	University	of	California,	San	Diego;	CIA	2009		
Dr.	Al-Delaimy	and	colleagues	studied	mean	hair	and	toenail	nicotine	levels	and	their	
variability	in	a	healthy	general	population	in	California	with	a	range	of	SHS	exposure,	to	
assess	the	possibility	of	nicotine	dependence	among	nonsmokers	exposed	to	SHS.	In	2014,	
they	extended	the	study	to	Jordan,	a	country	with	high	SHS	exposure,	and	600	nonsmokers	
and	100	smokers	were	recruited	from	around	the	country	to	determine	the	same	variables	
in	the	healthy	general	population	with	a	range	of	tobacco	exposure.	The	investigators	
examined	age	and	gender	levels,	including	age-	and	gender-specific	median	and	quartiles,	
for	hair	and	toenail	nicotine	levels	and	they	correlated	self-reported	exposure	of	active	and	
involuntary	smoking	to	biomarker	levels	in	this	heavily	exposed	population.	Variables	such	
as	the	number	of	cigarettes	smoked	or	frequency	of	hookah	use	and	duration	of	use	at	
home,	presence	of	home	bans,	presence	of	smokers	at	home,	and	other	variables	were	
assessed	for	the	ability	to	predict	toenail	and	hair	nicotine	levels,	which	will	assist	in	
identifying	the	short-	and	long-term	exposure	variables	that	best	predict	useful	biomarkers	
and	the	ones	that	contribute	to	misclassification.	The	heavy	exposure	to	SHS	in	Jordan	
enabled	the	determination	of	the	hair	and	toenail	nicotine	levels	relevant	to	categories	of	
addiction	among	smokers,	which	can	be	compared	with	levels	in	nonsmokers	to	determine	
the	possibility	of	nicotine	dependence	among	the	heavily	exposed	nonsmokers	in	this	
population.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Al-Delaimy	WK,	Willett	WC.	Toenail	nicotine	level	as	a	novel	biomarker	for	lung	cancer	risk.	
Am	J	Epidemiol.	2011;173(7):822-828.		

PRESENTATIONS	AND	ABSTRACTS	

Al-Delaimy	WK,	Smith	JR.	Use	of	self-collected	novel	biomarkers	to	determine	secondhand	
smoke	in	the	population	[abstract].	Presented	at	the	15th	World	Conference	on	tobacco	or	
health	(WCTOH).	Singapore,	Mar	20-24,	2012.		
ANALYZER	FOR	DETECTING	EXPOSURE	TO	SECONDHAND	SMOKE		

Z.	Hugh	Fan,	PhD;	University	of	Florida;	YCSA	2009	

Dr.	Fan	and	his	colleagues	developed	a	hand-held	analyzer	based	on	lab-on-a-chip	
technology	that	is	capable	of	detecting	SHS	exposure	and	demonstrated	its	efficacy	in	a	
mouse	model.	The	team	developed	two	platforms;	plastic	microfluidic	devices	and	paper-
based	analytical	devices	that	can	be	optimized	for	clinical	applications.	The	platforms	could	
be	low-cost	alternatives	to	existing	laboratory	diagnostics.	In	addition,	these	platforms	can	
be	used	at	the	point	of	care;	rapid	sample-to-answer	analysis	can	help	physicians	make	
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quick	and	efficient	clinical	decisions.	The	team	showed	that	it	is	feasible	to	use	these	
devices	to	detect	a	panel	of	SHS	biomarkers	through	separation	or	detection	strategies	with	
different	labels,	and	that	false	positives	and	false	negatives	can	be	avoided	by	measuring	a	
panel	of	biomarkers.	This	approach	is	more	accurate	than	a	single	biomarker-based	
approach.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Gu	P,	Liu	K,	Chen	H,	Nishida	T,	Fan	ZH.	Chemical-assisted	bonding	of	
thermoplastics/elastomer	for	fabricating	microfluidic	valves.	Anal	Chem.	2011;83(1):446-
452.	

Gu	P,	Nishida	T,	Fan	ZH.	The	use	of	polyurethane	as	an	elastomer	in	thermoplastic	
microfluidic	devices	and	the	study	of	its	creep	properties.	Electrophoresis.	2014;35(2-
3):289-297.	

Liu	K,	Fan	ZH.	Thermoplastic	microfluidic	devices	and	their	applications	in	protein	and	
DNA	analysis.	Analyst.	2011;136(7):1288-1297.	

Liu	K,	Gu	P,	Hamaker	K,	Fan	ZH.	Characterization	of	bonding	between	
poly(dimethylsiloxane)	and	cyclic	olefin	copolymer	using	corona	discharge	induced	
grafting	polymerization.	J	Colloid	Interface	Sci.	2012;365(1):289-295.	

Liu	W,	Cassano	CL,	Xu	X,	Fan	ZH.	Laminated	paper-based	analytical	devices	(LPAD)	with	
origami-enabled	chemiluminescence	immunoassay	for	cotinine	detection	in	mouse	serum.	
Anal	Chem.	2013;85(21):10270-10276.	

Pitchaimani	K,	Sapp	BC,	Winter	A,	Gispanski	A,	Nishida	T,	Hugh	Fan	Z.	Manufacturable	
plastic	microfluidic	valves	using	thermal	actuation.	Lab	Chip.	2009;9(21):3082-3087.	

Xu	X,	Fan	ZH.	Concentration	and	determination	of	cotinine	in	serum	by	cation-selective	
exhaustive	injection	and	sweeping	micellar	electrokinetic	chromatography.	Electrophoresis.	
2012;33(16):2570-2576.	

Xu	X,	Liu	K,	Fan	ZH.	Microscale	2D	separation	systems	for	proteomic	analysis.	Expert	Rev	
Proteomics.	2012;9(2):135-147.	

Xu	X,	Su	Y,	Fan	ZH.	Cotinine	concentration	in	serum	correlates	with	tobacco	smoke-induced	
emphysema	in	mice.	Sci	Rep.	2014;4:3864.	
	PRESENTATIONS	AND	ABSTRACTS	

Augustine	S,	Gu	P,	Zheng	X,	Nishida	T,	Fan	ZH.	Development	of	all-plastic	microvalve	array	
for	multiplexed	immunoassay	[abstract].	Proceedings	of	the	ASME	2014	International	
Mechanical	Engineering	Congress	and	Exposition	(IMECE2014-38154).	Montreal,	Quebec,	
Canada,	Nov	8-13,	2014.		
Fan	ZH,	Cassano	CL,	Liu	W.	Fabrication	of	laminated	paper-based	analytical	devices	(LPAD)	
for	cotinine	detection.	Presented	at	the	17th	International	Conference	on	Miniaturized	
Systems	for	Chemistry	and	Life	Sciences,	muTAS	Conference.	Freiburg,	Germany,	Oct	27-31,	
2013.		
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Fan	ZH.	Fabrications	and	applications	of	laminated	paper-based	analytical	devices	(LPAD).	
Presented	at	the	7th	International	Conference	on	Microtechnologies	in	Medicine	and	
Biology.	Marina	Del	Rey,	CA,	Apr	10-12,	2013.		
Fan	ZH.	Microfluidic	platforms	for	biomarker	detection.	Presented	at	the	CSIRO	Cutting	
Edge	Symposium:	Lab-on-a-chip	sensing	platforms	-	interfacing	physics	with	chemistry	and	
biology.	Melbourne,	Australia,	Jul	17-18,	2014.		
Fan	ZH.	Microfluidics-enabled	analyzer	for	detecting	secondhand	smoke	exposure.	
Presented	at	the	5th	Symposium	of	Science,	Engineering	and	Biomedicine.	Sarasota,	FL,	
Aug	31-Sep	3,	2012.		
Fan	ZH.	Separation	and	detection	of	biomarkers	associated	with	secondhand	smoke	
exposure.	Presented	at	the	17th	Latin-American	Symposium	on	Biotechnology,	Biomedical,	
Biopharmaceutical	and	Industrial	Applications	of	Capillary	Electrophoresis	and	Microchip	
Technology.	Hollywood,	FL,	Dec	3-6,	2011.		

Xu	X,	Fan	ZH.	On-line	concentration	and	determination	of	cotinine	by	cation-selective	
exhaustive	injection	and	sweeping	micellar	electrokinetic	chromatography.	Presented	at	
the	Pittsburgh	Conference.	Orlando,	FL,	Mar	11-15,	2012.		

AIR	FILTRATION	SYSTEMS,	SECONDHAND	TOBACCO	SMOKE	AND	RESPIRATORY	
DISEASE		

Chris	A.	Pritsos,	PhD;	University	of	Nevada,	Reno;	CIA	2008		
Dr.	Pritsos	and	colleagues	monitored	the	impact	of	filters	commonly	used	by	businesses	to	
protect	employees	and	customers	from	exposure	to	SHS.	They	determined	the	levels	of	
tobacco	smoke	pollution,	carbon	monoxide	(CO),	and	particulate	matter	(PM)	1.0,	2.5,	and	
10	microns	in	chambers	with	and	without	the	various	air	filters.	They	accessed	filter	
efficiency	and	compared	them	with	inflammatory	and	oxidative	parameters	following	
exposure.	The	results	showed	that	even	with	MERV	8	filters,	which	are	the	most	efficient	
air	filtration	system	used	by	businesses,	at	least	40%	of	the	PM	is	not	filtered	out.	
Significant	levels	of	PM	1.0	and	2.5,	which	are	the	most	damaging	to	lungs,	remained	in	the	
air	after	filtration.	In	addition,	CO	levels	were	not	significantly	reduced.	These	studies	
showed	that	air	filters	commonly	used	by	businesses	are	not	effective	in	reducing	exposure	
to	SHS.	The	team	exposed	C57/BL6	and	BALB/C	mice	to	SHS	+/-	air	filters	and	monitored	
the	impact	on	SHS-induced	oxidative	stress	and	inflammation	in	the	lungs.	Unexposed	
alveolar	macrophages	(AMs)	of	C57/BL6	mice	showed	greater	cytokine	response	after	
lipopolysaccharide	(LPS)	stimulation	than	the	AM	of	BALB/C	mice.	Following	exposure,	
however,	the	C57/BL6	SHS-exposed	AM	had	a	decreased	LPS-induced	inflammatory	
response	compared	to	unexposed	counterparts,	whereas	the	BALB/C	SHS-exposed	AM	had	
an	equivalent	or	greater	inflammatory	response.	These	results	suggest	that	C57/BL6	mice	
and	not	BALB/C	mice	may	express	an	endotoxin	tolerance	similar	to	that	observed	in	
human	smokers.		

FAMRI	SUPPORTED	RESEARCH		
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Muthumalage	T,	Pritsos	K,	Hunter	K,	Pritsos	C.	Commonly	used	air	filters	fail	to	eliminate	
secondhand	smoke	induced	oxidative	stress	and	inflammatory	responses.	Toxicol	Mech	
Methods.	2017;27(6):458-466.	
Pritsos	CA,	Muthumalage	T.	The	impact	of	commonly	used	air	filters	in	eliminating	the	
exposure	to	secondhand	smoke	constituents.	Environ	Sci	Process	Impacts.	2015;17(3):543-
551.		
PRESENTATIONS	AND	ABSTRACTS	

Muthumalage	T,	Hunter	K,	Redelman	D,	Pritsos	K,	Pritsos	C.	Activated	charcoal	filters	
provide	little	protection	from	ETS	generated	CO	and	TSP	exposure	and	lung	inflammation.	
Presented	at	the	49th	Annual	Meeting	of	the	Society	of	Toxicology.	Salt	Lake	City,	UT,	Mar	
7-11	2010.		
Muthumalage	T,	Hunter	K,	Redelman	D,	Pritsos	K,	Pritsos	C.	Secondhand–smoke	induced	
pro-inflammatory	cytokine	production	and	oxidative	stress	in	mice.	Presented	at	the	50th	
Annual	Meeting	of	the	Society	of	Toxicology.	Washington	DC,	Mar	6-10,	2011.		
Muthumalage	T,	Hunter	K,	Redelman	D,	Pritsos	K,	Pritsos	C.	Commonly	used	air	filters	do	
not	substantially	reduce	exposure	to	secondhand	smoke	constituents.	Presented	at	the	
50th	Annual	Meeting	of	the	Society	of	Toxicology.	Washington,	DC,	Mar	6-10	2011.		
Muthumalage	T,	Pritsos	K,	Hunter	K,	Pritsos	C.	Effect	of	commercially	used	air	filters	on	
environmental	tobacco	smoke	constituents	and	cytokine-mediated	inflammatory	response.	
Presented	at	the	51st	Annual	Meeting	of	the	Society	of	Toxicology.	San	Francisco,	CA,	Mar	
11-15,	2012.		

HUMAN	EXPOSURE	ANALYSIS	FOR	POLLUTANTS	FROM	SECONDHAND	SMOKE		
Lynn	Hildemann,	PhD;	Stanford	University;	2007		

Dr.	Hildemann	and	colleagues	optimized	the	SidePak™	real-time	monitors	that	measure	
fine	airborne	particles	so	that	they	would	reflect	accurate	particle	mass	concentrations	for	
a	range	of	environmental	conditions	(e.g.,	relative	humidity)	and	for	different	types	of	
particles	(e.g.,	SHS	versus	ambient	particles).	Further,	the	investigators	assessed	the	
proximity	effect	of	exposure	under	controlled	indoor	conditions	and	found	that	exposure	to	
pollutants	from	an	indoor	emission	source	(e.g.,	a	cigarette)	is	typically	2–6	times	as	high	as	
the	“well	mixed	room”	prediction	for	someone	located	1	meter	or	less	from	the	source.	
Besides	distance	from	the	source,	the	proximity	effect	has	been	found	to	vary	significantly	
with	how	the	breathing	height	compares	to	the	source	height	and	with	the	ventilation	rate	
in	the	room.	The	investigators	extended	the	study	of	the	proximity	effect	to	“real	world”	
conditions	in	a	large-scale	covert	field	survey	of	44	casinos.	The	data	show	that	the	average	
airborne	particle	levels	in	smoking	slot	machine	areas	are	9	times	as	high	as	outdoors.	In	
nonsmoking	slot	machine	areas,	the	airborne	particle	levels	depended	on	how	well	the	area	
is	separated	from	the	smoking	areas.	Nonsmoking	areas	in	the	same	room	as	smoking	
areas	had	concentrations	5	times	as	high	as	outdoors,	whereas	those	areas	that	are	located	
in	a	separate	room	with	a	closed	door	had	concentrations	much	closer	to	outdoor	levels.		
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Jiang	RT,	Acevedo-Bolton	V,	Cheng	KC,	Klepeis	NE,	Ott	WR,	Hildemann	LM.	Determination	
of	response	of	real-time	SidePak	AM510	monitor	to	secondhand	smoke,	other	common	
indoor	aerosols,	and	outdoor	aerosol.	J	Environ	Monit.	2011;13(6):1695-1702.	
Jiang	RT,	Cheng	KC,	Acevedo-Bolton	V,	Klepeis	NE,	Repace	JL,	Ott	WR,	Hildemann	LM.	
Measurement	of	fine	particles	and	smoking	activity	in	a	statewide	survey	of	36	California	
Indian	casinos.	J	Expo	Sci	Environ	Epidemiol.	2011;21(1):31-41.	
Repace	JL,	Jiang	RT,	Acevedo-Bolton	V,	Cheng	KC,	Klepeis	NE,	Ott	WR,	Hildemann	LM.	Fine	
particle	air	pollution	and	secondhand	smoke	exposures	and	risks	inside	66	US	casinos.	
Environ	Res.	2011;111(4):473-484.	
MISSIVE	STS	PALMTOP:	AN	INTELLIGENT	AID	TO	HELP	PHYSICIANS	IDENTIFY	AND	
ELIMINATE	STS	EXPOSURE	
Justin	D.	Pearlman,	MD,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	CIA	2007	

Dr.	Pearlman	and	colleagues	developed	the	IHealEMR©	application	for	the	iPhone,	which	
captures	information	during	a	patient	interview,	and	suggests	key	SHS	questions	in	
appropriate	places.	It	covers	the	full	range	of	Review	of	Systems	(ROS)	questions,	
integrates	with	legacy	EMR	software,	reduces	oversight	errors	and	is	easy	to	use.		
IHealEMR©	increases	productivity.	It	automatically	generates	a	chart	note	and	letters	to	
patient	and	referring	physician	so	a	physician	can	focus	on	clinical	issues.	SHS	exposure	is	
covered	within	the	diagnostic	dialog	supplied	by	IHealEMR©	a	physician	uses	to	screen	
and	diagnose	every	patient.	The	SHS	questions	in	IHealEMR©	probe	patient	SHS	exposure	
and	rate	exposure	severity	and	impact	on	patient	health.	The	IHealEMR©	application	
documents	connections	between	SHS	exposure	and	disease	and	facilitates	efficient	
management	of	exposure	without	compromising	physician	productivity.	Field	trials	were	
conducted	that	confirmed	that	physicians	found	value	in	and	want	to	use	IHealEMR©	
because	it	captures	patient	responses	rapidly	without	typing,	assures	that	physicians	
follow	clinical	best	practices,	works	with	their	legacy	Electronic	Medical	Record	(EMR)	or	
paper	systems,	and	saves	time	by	automatically	generating	a	chart	note	and	visit	
documentation	for	patients	and	referring	physicians,	eliminating	time	taken	to	write	and	
edit.	The	project	proceeded	in	six	steps:	1)	telephone	interviews	with	national	SHS	experts;	
2)	face	to	face	interviews	with	specialists	in	tertiary	and	primary	care	to	identify	their	
current	rate	of	SHS	behaviors;	3)	Usability	and	acceptance	interviews	to	test	and	fine-tune	
IHealEMR©	user	interface	mockup;	4)	Development	of		IHealEMR©	iPhone	application	to	
ensure	physicians	to	ask	SHS	questions	during	patient	interviews;	5)	building	a	knowledge	
base	of	SHS	Best	Practices;	and	6)	pilot	testing	IHealEMR©	in	three	neighborhood	
healthcare	clinics.	
FAMRI	SUPPORTED	RESEARCH		

PRESENTATIONS	AND	ABSTRACTS	
Abrams	KH,	Pearlman	JD,	Groff	AC.	Community	of	practice	fine-tunes	clinical	decision-
support	tool.		Presented	at	the	Third	International	Symposium	on	Knowledge	
Communication	and	Peer	Reviewing:	2nd	International	Conference	on	Knowledge	
Generation,	Communication	and	Management.	Orlando,	FL,	2008.	
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Abrams	KH,	Pearlman	JD.	Using	a	shared	knowledge	repository	to	manage	collaborative	
projects.		Presented	at	the	3rd	Annual	Integrating	Effective	Alliance	&	Project	Management,	
World	Pharmaceutical	Congress.	Philadelphia,	PA,	2009.	
SCREENING	AND	DIAGNOSIS	OF	LARYNGEAL	CANCER	WITH	OCT		

Brian	J.	F.	Wong,	MD,	PhD;	University	of	California,	Irvine	Medical	Center;	CIA	2007		

Dr.	Wong	and	colleagues	expanded	their	previous	study	using	the	optical	computed	
tomography	(OCT)	device	that	they	developed	to	image	tobacco-related	head	and	neck	
cancers.	Patients	can	be	imaged	in	an	office-based	setting	where	they	can	go	for	a	revision	
under	fiber	optic	examination	and	the	lab	can	obtain	OCT	information	of	the	different	
laryngeal	tissues	for	various	purposes,	such	as	monitoring	progress	of	disease	or	as	a	guide	
for	surgical	biopsies.	A	third	generation	swept-source	OCT	device	attached	to	the	rigid	
office-based	endoscope	system	was	developed,	which	allows	for	a	faster	image	acquisition	
rate	that	decreases	artifacts	caused	by	the	tremor	of	the	examiner.	Good	images	were	
successfully	obtained	from	volunteers	and	In	vivo	OCT	images	of	the	dynamic	vibration	of	
the	human	vocal	folds	provided	high-resolution	cross-sectional	images.		
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Chlebicki	CA,	Lee	AD,	Jung	W,	Li	H,	Liaw	LH,	Chen	Z,	Wong	BJ.	Preliminary	investigation	on	
use	of	high-resolution	optical	coherence	tomography	to	monitor	injury	and	repair	in	the	rat	
sciatic	nerve.	Lasers	Surg	Med.	2010;42(4):306-312.	

Guo	S,	Yu	L,	Sepehr	A,	Perez	J,	Su	J,	Ridgway	JM,	Vokes	D,	Wong	BJ,	Chen	Z.	Gradient-index	
lens	rod	based	probe	for	office-based	optical	coherence	tomography	of	the	human	larynx.	J	
Biomed	Opt.	2009;14(1):014017.	

Kaiser	ML,	Rubinstein	M,	Vokes	DE,	Ridgway	JM,	Guo	S,	Gu	M,	Crumley	RL,	Armstrong	WB,	
Chen	Z,	Wong	BJ.	Laryngeal	epithelial	thickness:	a	comparison	between	optical	coherence	
tomography	and	histology.	Clin	Otolaryngol.	2009;34(5):460-466.	

Liu	G,	Rubinstein	M,	Saidi	A,	Qi	W,	Foulad	A,	Wong	B,	Chen	Z.	Imaging	vibrating	vocal	folds	
with	a	high	speed	1050	nm	swept	source	OCT	and	ODT.	Opt	Express.	2011;19(12):11880-
11889.	

Moon	S,	Lee	SW,	Rubinstein	M,	Wong	BJ,	Chen	Z.	Semi-resonant	operation	of	a	fiber-
cantilever	piezotube	scanner	for	stable	optical	coherence	tomography	endoscope	imaging.	
Opt	Express.	2010;18(20):21183-21197.	
Rubinstein	M,	Fine	EL,	Sepehr	A,	Armstrong	WB,	Crumley	RL,	Kim	JH,	Chen	Z,	Wong	BJ.	
Optical	coherence	tomography	of	the	larynx	using	the	Niris	system.	J	Otolaryngol	Head	Neck	
Surg.	2010;39(2):150-156.	
Rubinstein	M,	Schalch	P,	Di	Silvio	M,	Betancourt	MA,	Wong	BJ.	[Optical	coherence	
tomography	applications	in	otolaryngology].	Acta	Otorrinolaringol	Esp.	2009;60(5):357-
363.	
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Yu	L,	Liu	G,	Rubinstein	M,	Saidi	A,	Wong	BJ,	Chen	Z.	Office-based	dynamic	imaging	of	vocal	
cords	in	awake	patients	with	swept-source	optical	coherence	tomography.	J	Biomed	Opt.	
2009;14(6):064020.	
	PRESENTATIONS	AND	ABSTRACTS	

Rubinstein	M,	Armstrong	WB,	Djalilian	HR,	Crumley	RL,	Kim	JH,	Nguyen	QA,	Foulad	AI,	
Ghasri	PE,	Wong	BJF.	Optical	coherence	tomography	using	the	Niris	system	in	
otolaryngology.	Proc	SPIE	2009;7161:716124.		

Rubinstein	M,	Djalilian	HR,	Wu	EC,Wong	BJ.	Optical	coherence	tomography	of	
cholesteatomia.	Presented	at	the	Triological	Society	at	the	Combine	Otolaryngology	Spring	
Meeting.	Phoenix,	AZ,	May	28-31,	2010.		

Rubinstein	M,	Fine	EL,	Sepher	A,	Crumley	RL,	Armstrng	WB,	Wong	BJ.	Optical	coherent	
tomography	of	the	larynx	using	the	Niris	System.	Presented	at	the	Triological	Society	at	the	
Western	Section	Meeting.	Las	Vegas,	NV.	Jan	29-31,	2009.		

Rubinstein	M,	Kim	J,	Armstrong	WB,	Djalilian	HR,Chen	Z,	Wong,BJ.	Emerging	applications	
for	OCT	in	the	head	and	neck.	Presented	at	BiOS	SPIE	Photonics	West	2010.	San	Francisco,	
CA	Jan	23-28,	2010.		

Yu	L,	Liu	G,	Guo	S,	Wong	BJF,	Chen	Z.	Office-based	laryngeal	imaging	in	awake	patients	with	
swept-source	optical	coherence	tomography.	Presented	at	BiOS	SPIE	Photonics	West	2009.	
San	Jose,	CA.	Jan	24-29	2009.		
Yu	L,	Liu	G,	Guo	S,	Wong	BJF,	Chen	Z.	Office-based	laryngeal	imaging	in	awake	patients	with	
swept-source	optical	coherence	tomography	[abstract].	Proc	SPIE	2009;7168:71682A.		

A	DISPOSABLE	DEVICE	TO	MEASURE	SECONDHAND	SMOKE	EXPOSURE		
Zhiyong	Cui,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	YCSA	2006		

Dr.	Cui	planned	to	develop	a	disposable	device	with	appropriate	sensitivity	for	measuring	
the	cotinine	level	of	children	in	order	to	detect	SHS	exposure.	The	device	would	take	
advantage	of	the	highly	specific	immunochemical	reactions	between	antigens	and	
antibodies	of	cotinine.	Two	commercial	disposable	products	that	were	available	at	the	time	
of	this	study,	AccuSign®	Nicotine	and	QuickScreen,	did	not	have	the	sensitivity	to	detect	
the	levels	of	cotinine	that	would	be	present	in	children	exposed	to	SHS.		
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Cui	Z,	Zhang	B.	Semisynthesis	of	3′(2′)-O-(Aminoacyl)-tRNA	Derivatives	as	Ribosomal	
Substrate.	Helvetica	Chimica	Acta.	2007;90(2):297-310.	

Sun	L,	Cui	Z,	Li	C,	Huang	S,	Zhang	B.	Ribozyme-catalyzed	dipeptide	synthesis	in	monovalent	
metal	ions	alone.	Biochemistry.	2007;46(12):3714-3723.	
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SIMULATION	OF	SECONDHAND	TOBACCO	SMOKE	DEPOSITION	IN	THE	AIRWAYS		
Jeffrey	J.	Heys,	PhD;	Arizona	State	University	,	Montana	State	University;	YCSA	2006		

Dr.	Heys	and	colleagues	developed	a	higher-order	mathematical	model	of	airflow	and	
particle	transport	in	the	human	airways	to	better	understand	the	movement	and	
deposition	of	inhaled	particles,	both	destructive	and	therapeutic.	They	also	developed	
accurate	computational	geometries	of	patient-specific	airways	to	understand	the	
relationship	between	airborne	particles	and	smoking.	The	investigators	validated	the	
mathematical	models	by	measuring	the	deposition	of	radio	labeled	tobacco	smoke	and	
radio	labeled	polystyrene	particles	in	rats.	The	team	conducted	In	vivo	experiments	that	
show	strong	agreement	with	the	simulation	predictions.		
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Heys	JJ,	Gedeon	T,	Knott	BC,	Kim	Y.	Modeling	arthropod	filiform	hair	motion	using	the	
penalty	immersed	boundary	method.	J	Biomech.	2008;41(5):977-984.	
Heys	JJ,	Holyoak	N,	Calleja	AM,	Belohlavek	M,	Chaliki	HP.	Revisiting	the	simplified	bernoulli	
equation.	Open	Biomed	Eng	J.	2010;4:123-128.	

Heys	JJ,	Lee	E,	Manteuffel	TA,	McCormick	SF.	An	alternative	least-squares	formulation	of	
the	Navier-Stokes	equations	with	improved	mass	conservation.	J	Comput	Phys.	
2007;226(1):994-1006.	
Heys	JJ,	Lee	E,	Manteuffel	TA,	McCormick	SF,	Ruge	JW.	Enhanced	Mass	Conservation	in	
Least-Squares	Methods	for	Navier-Stokes	Equations.	Siam	J	Sci	Comput.	2009;31(3):2303-
2321.	
Heys	JJ,	Manteuffel	TA,	McCormick	SF,	Milano	M,	Westerdale	J,	Belohlavek	M.	Weighted	
least-squares	finite	elements	based	on	particle	imaging	velocimetry	data.	J	Comput	Phys.	
2010;229(1):107-118.	

Heys	JJ,	Rajaraman	PK,	Gedeon	T,	Miller	JP.	A	model	of	filiform	hair	distribution	on	the	
cricket	cercus.	PLoS	One.	2012;7(10):e46588.	
Huang	HC,	Rege	K,	Heys	JJ.	Spatiotemporal	temperature	distribution	and	cancer	cell	death	
in	response	to	extracellular	hyperthermia	induced	by	gold	nanorods.	ACS	Nano.	
2010;4(5):2892-2900.	
Merchant	BM,	Heys	JJ.	Effects	of	variable	permeability	on	aqueous	humor	outflow.	Appl	
Math	Comput.	2008;196(1):371-380.	
Rajaraman	P,	Heys	JJ.	Simulation	of	nanoparticle	transport	in	airways	using	Petrov-
Galerkin	finite	element	methods.	Int	J	Numer	Method	Biomed	Eng.	2014;30(1):103-116.	

Stukel	JM,	Heys	JJ,	Caplan	MR.	Optimizing	delivery	of	multivalent	targeting	constructs	for	
detection	of	secondary	tumors.	Ann	Biomed	Eng.	2008;36(7):1291-1304.	

Vo	GD,	Brindle	E,	Heys	J.	An	experimentally	validated	immersed	boundary	model	of	fluid-
biofilm	interaction.	Water	Sci	Technol.	2010;61(12):3033-3040.	
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Vo	GD,	Heys	J.	Biofilm	deformation	in	response	to	fluid	flow	in	capillaries.	Biotechnol	
Bioeng.	2011;108(8):1893-1899.	

Wininger	CW,	Heys	JJ.	Particle	transport	modeling	in	pulmonary	airways	with	high-order	
elements.	Math	Biosci.	2011;232(1):11-19.	

Wong	SS,	Vargas	J,	Thomas	A,	Fastje	C,	McLaughlin	M,	Camponovo	R,	Lantz	RC,	Heys	J,	
Witten	ML.	In	vivo	comparison	of	epithelial	responses	for	S-8	versus	JP-8	jet	fuels	below	
permissible	exposure	limit.	Toxicology.	2008;254(1-2):106-111.	

DETECTION	OF	PASSIVE	SMOKE	EXPOSURE	IN	CHILDREN	AND	ADULTS	USING	ORAL	
BASED	RAPID	TEST	TECHNOLOGY.		
Sam	Niedbala,	PhD;	Lehigh	University;	CIA	2006		

A	20-minute	test	that	detects	low	levels	of	nicotine	breakdown	products	that	employs	
small	amounts	of	saliva	was	developed.	The	test	is	noninvasive	and	easy	to	use,	thus	can	
assist	physicians	and	researchers	in	identifying	those	at	risk	for	illness	caused	by	SHS	
exposure.	The	investigators	looked	for	reagents	that	can	rapidly	identify	the	lowest	
possible	level	of	nicotine	metabolites	from	a	viscous	oral	fluid	sample.	A	variety	of	
derivatives	were	developed	for	use	as	haptens,	which	were	coupled	to	carrier	proteins	
under	a	variety	of	conditions	to	optimize	analytical	sensitivity.	Additionally,	these	
conjugates	were	used	as	immunogens	to	generate	antibodies.	Evaluation	of	candidate	
hapten	conjugates	were	subjected	to	a	number	of	tests	to	qualify	them	for	further	study.	
Once	qualified,	reagents	were	tested	for	feasibility	in	a	lateral	flow	format.	Work	with	
various	human	gland	fluids	following	a	small	dose	of	nicotine	ingestion	suggests	that	oral	
fluids	to	be	tested	may	be	collected	from	either	the	parotid	or	submandibular	oral	glands.		
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BOOK	CHAPTERS,	ETC.		

Malamud	D,	Niedbala	RS,	eds.	Oral-based	diagnostics.	Ann	N	Y	Acad	Sci.	2007.		

Volkov	A,	Mauk	M,	Corstjens	P,	Niedbala	RS	(2009).	Rapid	prototyping	of	lateral	flow	
assays	In:	Rasooly	A,	Herold	K,	eds.	Methods	in	Molecular	Biology:	Biosensors	and	
Biodetection,	vol	504.	New	York:	Humana	Press,	217-235.		
ADVANCES	IN	MONITORING	EXPOSURE	TO	SECONDHAND	TOBACCO	SMOKE	IN	THE	
AIR	AND	IN	THE	BODY		

Mark	J.	Travers,	PhD;	Roswell	Park	Alliance	Foundation;	YCSA	2006		
Dr.	Travers	and	colleagues	validated	a	method	to	measure	exposure	to	tobacco	smoke	
pollution	(TSP)	using	a	continuous	fine	particle	monitor.	It	was	validated	against	existing	
gold	standard	methods	and	against	biological	markers	of	TSP	exposure.	This	method	has	
resulted	in	a	large	data	set,	including	data	on	air	quality,	as	determined	by	real-time	fine	
particle	concentrations,	the	presence	of	smoking	and	smoke-free	air	policies,	and	physical	
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descriptions	of	hospitality	venues	in	over	3,000	places	in	the	US	and	over	60	countries.	The	
team	has	trained	hundreds	of	researchers	on	the	use	of	this	method	via	in-person	trainings,	
Webinars,	a	Web	site	(www.tobaccofreeair.org),	and	training	videos	on	DVD	and	the	Web.	
This	method	is	now	one	of	the	most	common	ways	of	measuring	TSP-derived	particulate	
matter	to	show	the	efficacy	of	smoke-free	air	policies,	and	serves	as	the	foundation	on	
which	decisions	relating	to	the	health	effects	of	SHS	exposure	can	be	based.	The	
investigators	used	and	validated	the	measure	of	TSP	exposure	in	microenvironments	
where	exposure	occurs	and	expanded	its	use	to	more	geographic	areas	of	the	world,	
including	developing	countries.	Further,	the	team	used	the	method	to	evaluate	the	
emissions	of	alternative	smoking	products	and	to	disseminate	the	findings.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Agbenyikey	W,	Wellington	E,	Gyapong	J,	Travers	MJ,	Breysse	PN,	McCarty	KM,	Navas-Acien	
A.	Secondhand	tobacco	smoke	exposure	in	selected	public	places	(PM2.5	and	air	nicotine)	
and	non-smoking	employees	(hair	nicotine)	in	Ghana.	Tob	Control.	2011;20(2):107-111.	

Alpert	HR,	Carpenter	CM,	Travers	MJ,	Connolly	GN.	Environmental	and	economic	
evaluation	of	the	Massachusetts	Smoke-Free	Workplace	Law.	J	Community	Health.	
2007;32(4):269-281.	

Avila-Tang	E,	Travers	MJ,	Navas-Acien	A.	Promoting	smoke-free	environments	in	Latin	
America:	a	comparison	of	methods	to	assess	secondhand	smoke	exposure.	Salud	Publica	
Mex.	2010;52	Suppl	2:S138-148.	

Brennan	E,	Cameron	M,	Warne	C,	Durkin	S,	Borland	R,	Travers	MJ,	Hyland	A,	Wakefield	MA.	
Secondhand	smoke	drift:	examining	the	influence	of	indoor	smoking	bans	on	indoor	and	
outdoor	air	quality	at	pubs	and	bars.	Nicotine	Tob	Res.	2010;12(3):271-277.	
Byrd	EA,	Carpenter	MJ,	Travers	MJ.	Changes	in	air	quality	pre/post	smoke-free	legislation	
in	Charleston	County,	SC.	J	S	C	Med	Assoc.	2010;106:145-148.	

Cameron	M,	Brennan	E,	Durkin	S,	Borland	R,	Travers	MJ,	Hyland	A,	Spittal	MJ,	Wakefield	
MA.	Secondhand	smoke	exposure	(PM2.5)	in	outdoor	dining	areas	and	its	correlates.	Tob	
Control.	2010;19(1):19-23.	

Carpenter	CM,	Connolly	GN,	Travers	M,	Hyland	A,	Cummings	KM.	Health	meetings	do	not	
belong	in	smoky	cities.	Tob	Control.	2006;15(1):69-70.	

Carter	CL,	Carpenter	MJ,	Higbee	C,	Travers	M,	Hyland	A,	Bode	A,	Thacker	S,	Alberg	A.	Fine	
particulate	air	pollution	in	restaurants	and	bars	according	to	smoking	policy	in	Charleston,	
South	Carolina.	J	S	C	Med	Assoc.	2008;104(4):82-85.	

Centers	for	Disease	C,	Prevention.	Indoor	air	quality	in	hospitality	venues	before	and	after	
implementation	of	a	clean	indoor	air	law--Western	New	York,	2003.	MMWR	Morb	Mortal	
Wkly	Rep.	2004;53(44):1038-1041.	
Connolly	GN,	Carpenter	CM,	Travers	MJ,	Cummings	KM,	Hyland	A,	Mulcahy	M,	Clancy	L.	
How	smoke-free	laws	improve	air	quality:	a	global	study	of	Irish	pubs.	Nicotine	Tob	Res.	
2009;11(6):600-605.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

695	

Higbee	C,	Travers	M,	Hyland	A,	Cummings	KM,	Dresler	C.	[Global	air	monitoring	study:	a	
multi-country	comparison	of	levels	of	indoor	air	pollution	in	different	workplaces	results	
from	Tunisia].	Tunis	Med.	2007;85(9):793-797.	
Hyland	A,	Higbee	C,	Borland	R,	Travers	M,	Hastings	G,	Fong	GT,	Cummings	KM.	Attitudes	
and	beliefs	about	secondhand	smoke	and	smoke-free	policies	in	four	countries:	findings	
from	the	International	Tobacco	Control	Four	Country	Survey.	Nicotine	Tob	Res.	
2009;11(6):642-649.	

Hyland	A,	Higbee	C,	Travers	MJ,	Van	Deusen	A,	Bansal-Travers	M,	King	B,	Cummings	KM.	
Smoke-free	homes	and	smoking	cessation	and	relapse	in	a	longitudinal	population	of	
adults.	Nicotine	Tob	Res.	2009;11(6):614-618.	

Hyland	A,	Travers	MJ,	Dresler	C,	Higbee	C,	Cummings	KM.	A	32-country	comparison	of	
tobacco	smoke	derived	particle	levels	in	indoor	public	places.	Tob	Control.	2008;17(3):159-
165.	

Jones	SC,	Travers	MJ,	Hahn	EJ,	Robertson	H,	Lee	K,	Higbee	C,	Hyland	A.	Secondhand	smoke	
and	indoor	public	spaces	in	Paducah,	Kentucky.	J	Ky	Med	Assoc.	2006;104(7):281-288.	

Kang	JM,	Jiang	Y,	Lin	XG,	Yang	Y,	Nan	Y,	Li	Z,	Liu	RL,	Feng	GZ,	Wei	XS,	Travers	MJ,	Li	Q,	
Hyland	A.	[Study	on	the	level	of	tobacco-generated	smoke	in	several	restautants	and	bars	in	
Beijing,	China].	Zhonghua	Liu	Xing	Bing	Xue	Za	Zhi.	2007;28(8):738-741.	

King	BA,	Travers	MJ,	Cummings	KM,	Mahoney	MC,	Hyland	AJ.	Prevalence	and	predictors	of	
smoke-free	policy	implementation	and	support	among	owners	and	managers	of	multiunit	
housing.	Nicotine	Tob	Res.	2010;12(2):159-163.	

King	BA,	Travers	MJ,	Cummings	KM,	Mahoney	MC,	Hyland	AJ.	Secondhand	smoke	transfer	
in	multiunit	housing.	Nicotine	Tob	Res.	2010;12(11):1133-1141.	

Lee	K,	Hahn	EJ,	Robertson	HE,	Lee	S,	Vogel	SL,	Travers	MJ.	Strength	of	smoke-free	air	laws	
and	indoor	air	quality.	Nicotine	Tob	Res.	2009;11(4):381-386.	

Liu	RL,	Yang	Y,	Travers	MJ,	Fong	GT,	O'Connor	RJ,	Hyland	A,	Li	L,	Nan	Y,	Feng	GZ,	Li	Q,	Jiang	
Y.	A	cross-sectional	study	on	levels	of	secondhand	smoke	in	restaurants	and	bars	in	five	
cities	in	China.	Tob	Control.	2011;20(6):397-402.	

Maziak	W,	Ali	RA,	Fouad	MF,	Rastam	S,	Wipfli	H,	Travers	MJ,	Ward	KD,	Eissenberg	T.	
Exposure	to	secondhand	smoke	at	home	and	in	public	places	in	Syria:	a	developing	 
Mihaltan	F,	Munteanu	I,	Higbee	C,	Travers	M,	Hyland	A,	Cummings	KM,	Dresler	C.	Global	air	
monitoring	study:	a	multi-country	comparison	of	levels	of	indoor	air	pollution	in	different	
workplaces.	Results	from	Romania,	May	2006.	Pneumologia.	2006;55(4):156-160.	

Schneider	S,	Seibold	B,	Schunk	S,	Jentzsch	E,	Potschke-Langer	M,	Dresler	C,	Travers	MJ,	
Hyland	A.	Exposure	to	secondhand	smoke	in	Germany:	air	contamination	due	to	smoking	in	
German	restaurants,	bars,	and	other	venues.	Nicotine	Tob	Res.	2008;10(3):547-555.	

Schoj	V,	Sebrie	EM,	Pizarro	ME,	Hyland	A,	Travers	MJ.	Informing	effective	smokefree	
policies	in	Argentina:	air	quality	monitoring	study	in	15	cities	(2007-2009).	Salud	Publica	
Mex.	2010;52	Suppl	2:S157-167.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

696	

Sendzik	T,	Fong	GT,	Travers	MJ,	Hyland	A.	An	experimental	investigation	of	tobacco	smoke	
pollution	in	cars.	Nicotine	Tob	Res.	2009;11(6):627-634.	

Tárnoki	Á,	Tárnoki	D,	Travers	M,	Hyland	A,	Dobson	K,	Mechtler	L,	Cummings	KM.	Tobacco	
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Tarnoki	DL,	Tarnoki	AD,	Hyland	A,	Travers	MJ,	Dobson	K,	Mechtler	L,	Cummings	KM.	
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2010;151(6):213-219.	
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Van	Deusen	A,	Hyland	A,	Travers	MJ,	Wang	C,	Higbee	C,	King	BA,	Alford	T,	Cummings	KM.	
Secondhand	smoke	and	particulate	matter	exposure	in	the	home.	Nicotine	Tob	Res.	
2009;11(6):635-641.	

Vardavas	CI,	Kondilis	B,	Travers	MJ,	Petsetaki	E,	Tountas	Y,	Kafatos	AG.	Environmental	
tobacco	smoke	in	hospitality	venues	in	Greece.	BMC	Public	Health.	2007;7:302.		
PRESENTATIONS	AND	ABSTRACTS	

Charoenca	N,	Kungskulniti	N,	Lapvongwatana	P,	Suntron	S,	Hamann	SL,	Vathesatogkit	P,	
Travers	MJ.	Cotinine	increase	in	patrons	exposed	to	tobacco	smoke	pollution	(TSP)	in	a	pub	
in	Thailand.	Presented	at	the	Society	for	Research	on	Nicotine	and	Tobacco.	Portland,	OR,	
Feb	28,	2008.	
Dresler	C,	Hyland	A,	Travers	MJ,	Higbee	C,	Cummings	KM.	A	30-Country	comparison	of	
levels	of	indoor	air	pollution	in	different	workplaces.	Presented	at	the	8th	Annual	
Conference	of	the	Society	for	Research	on	Nicotine	and	Tobacco	Europe.	Kusadasi,	Turkey,	
Sep	25,	2006.	already	there	

Higbee	C,	Hyland	A,	Travers	MJ,	Cummings	KM,	Dresler	C,	Carpenter	C,	Connolly	G.	Global	
Air	Monitoring	Study:	a	20	country	comparison	of	levels	of	indoor	air	pollution	in	different	
workplaces.	Presented	at	the	UICC	World	Cancer	Congress.	Washington,	DC,	Jul	11,	2006.	

Maziak	W,	Ali	RA,	Fouad	FM,	Rastam	S,	Wipfli	H,	Travers	MJ,	Ward	KD,	Eissenberg	T.	
Exposure	to	SHS	at	home	and	in	public	places	in	syria:	a	developing	country’s	perspective.	
Presented	at	the	Society	for	Research	on	Nicotine	and	Tobacco.	Portland,	OR,	Feb	28,	2008.		
MJ,	Carpenter	C,	Bouzan	C,	Connolly	G.	Making	the	case	for	smoke-free	air:	conducting	
indoor	air	quality	studies.	Presented	at	the	13th	World	Conference	on	Tobacco	OR	Health.	
Washington,	DC,	Jul	14,	2006.	
Travers	MJ,	Hahn	EJ,	Spitznagle	M,	Carlson	R,	Proescholdbell	S.	Yes,	the	Air	Really	is	THAT	
Bad	–	Using	air	quality	measurements	in	smoke-free	advocacy.	Presented	at	the	National	
Conference	on	Tobacco	or	Health.	Minneapolis,	MN,	Oct	26,	2007.	
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Travers	MJ,	Hyland	A,	Higbee	C,	Cummings	KM.	A	32-country	study	of	tobacco	smoke-
derived	particle	air	pollution	in	public	places.	Society	for	Research	on	Nicotine	and	
Tobacco.	Portland,	OR,	Feb	28,	2008.		
BOOK	CHAPTERS,	ETC.		

Connolly	GN,	Carpenter	C,	Alpert	HR,	Skeer	M,	Travers	MJ.	Evaluation	of	the	Massachusetts	
Smoke-free	Workplace	Law.	Report	prepared	for	Harvard	School	of	Public	Health,	Division	
of	Public	Health	Practices,	Tobacco	Research	Program.	2005.		

Travers	MJ,	Hage	P.	Measuring	Exposure	to	Tobacco	Smoke	Pollution	[Video-DVD].	Buffalo,	
NY:	Department	of	Health	Behavior,	Roswell	Park	Cancer	Institute;	2009.	(Also	available	in	
chapter	form	on	the	Internet	at:	http://vimeo.com/channels/84864)		

Travers	MJ	and	King	BA.	Measuring	Secondhand	Smoke	Exposure	in	Different	
Microenvironments:	Indoor	Public	Places,	Homes,	Cars,	Outdoors,	Multi-Unit	Housing.	Bi-
National	Tobacco	Control	Series,	Part	2.	Buffalo,	New	York.	Jun	3,	2009.		

Travers	MJ.	Tobbaco	Free	Air:	Training	and	Resources	for	a	SmokeFree	World	[	Web	site]	
www.tobaccofreeair.org.	Buffalo,	NY:	Roswell	Park	Cancer	Institute;	2008.		

THE	MACRONOME	AS	A	TOOL	FOR	EARLY	CANCER	DIAGNOSIS		

Samuel	R.	Denmeade,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2005		
Dr.	Denmeade	employed	proteomics-based	strategies	to	analyze	body	fluids	for	changes	in	
protein	profiles	and	the	presence	of	individual	proteins	that	may	be	useful	as	tumor	
biomarkers.	Proteases	meet	the	requirements	for	reliably	secreted	biomarkers	and	
potential	therapy	targets.	Alpha-2-	macroglobulin	(A2M)	is	a	broad-spectrum	protease	
inhibitor	that	covalently	binds	proteases.	Dr.	Denmeade	investigated	the	macronome	(the	
population	of	A2M-bound	proteases)	to	map	circulating	protease	changes	specific	to	
bladder	cancer,	which	is	often	not	detected	until	the	cancer	is	at	an	advanced	stage.	The	
technique	was	validated	by	A2M	capture	of	proteases	In	vitro	from	media	conditioned	with	
a	bladder	cancer	cell	line.	The	macronome	technique	was	tested	in	a	mouse	model	and	in	
human	bladder	cancer	patients.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Kumar	SK,	Williams	SA,	Isaacs	JT,	Denmeade	SR,	Khan	SR.	Modulating	paclitaxel	
bioavailability	for	targeting	prostate	cancer.	Bioorg	Med	Chem.	2007;15(14):4973-4984.	

LeBeau	AM,	Singh	P,	Isaacs	JT,	Denmeade	SR.	Potent	and	selective	peptidyl	boronic	acid	
inhibitors	of	the	serine	protease	prostate-specific	antigen.	Chem	Biol.	2008;15(7):665-674.	

DEVELOPMENT	OF	A	NONINVASIVE	DIAGNOSTIC	METHOD	FOR	DETECTING	
GENETICALLY	ALTERED	CELLS	PRESENT	IN	ORAL	MUCOSA	OF	HIGH	RISK	PATIENTS	
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AND	IN	PREMALIGNANT	ORAL	LESIONS	BY	USING	MULTIPARMETRIC	CELL	SCANNING	
SYSTEM	WHICH	COMBINES	MORPHOLOGY	AND	FLUORESCENT	IN-SITU		

Abraham	Hirshberg,	MD,	DMD;	Tel	Aviv	University;	CIA	2005		
Dr.	Hirshberg	developed	a	noninvasive	diagnostic	tool	for	detecting	genetically-altered	
cells	in	premalignant	oral	lesions	and	in	normal-looking	oral	mucosa	in	high-risk	patients,	
using	a	technique	that	combines	morphological	observations	and	fluorescent	in	situ	
hybridization	(FISH).	He	used	oral	brush	samples	to	collect	cells	from	suspicious	lesions	
and	from	normal-appearing	mucosa	of	high-risk	patients	to	analyze	ploidy.	Dr.	Hirshberg	
showed	direct	correlations	among	the	presence	of	aneuploid	cells	in	brush	samples	from	
oral	leukoplakia,	the	severity	of	the	histopathologic	diagnosis,	and	the	outcome	of	the	
patients.	All	samples	obtained	from	cancerous	lesions	contained	a	significant	proportion	of	
aneuploid	cells.	This	method	is	easy	to	perform,	reproducible,	and	highly	sensitive.	
Aneuploid	cells	can	be	detected	in	early	stages	of	oral	carcinogenesis.	The	supplement	of	a	
brush	sample	and	the	combined	morphological	and	FISH	analysis	increase	the	specificity	in	
predicting	the	nature	of	a	suspicious	oral	lesion	in	order	to	guide	treatment	and	improve	
outcome.		

FAMRI	SUPPORTED	RESEARCH		
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oral	lesions	using	combined	morphological	and	FISH	analysis	-	a	new	method	for	early	
detection	of	suspicious	oral	lesions.	Cancer	Lett.	2007;253(2):282-290.	
Shani	T,	Primov-Fever	A,	Wolf	M,	Shalmon	B,	Amarglio	N,	Trakhtenbrot	L,	Hirshberg	A.	
Noninvasive	detection	of	aneuploid	cells	in	laryngeal	epithelial	precursor	lesions.	Cancer	
Cytopathol.	2011;119(4):235-246.	
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Trakhtenbrot	L,	Hirshberg	A.	Detection	of	aneuploid	cells	in	premalignant	oral	lesions	
using	combined	morphological	and	FISH	analysis	–	a	new	method	for	early	detection	of	
suspicious	oral	lesions.	Presented	at	the	9th	Biennial	Congress	of	the	European	Association	
of	Oral	Medicine.	Salzberg,	Austria,	Sep	18-20,	2008.		
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Hirshberg	A,	Shani	T,	Yarom	N,	Taicher	S,	Cahbba	A,	Ben	Dov	I,	Kaplan	I,	Yahalom	R,	
Amariglio	N,	Rechavi	G,	Trakhtenbrot	L.	Ploidy	in	oral	carcinogenesis.	Presented	at	the	
American	Academy	of	Oral	&	Maxillofacial	Pathology	and	The	International	Association	of	
Oral	Pathologists	Joint	Conference.	San	Francisco,	CA,	Jun,	2008.		
Hirshberg	A,	Yarom	N,	Amariglio	N,	Kaffe	I,	Yahalom	R,	Adam	I,	Taicher	S,	Trakhtenbrot	L.	
Combined	morphological	and	FISH	analysis,	a	new	method	detecting	ploidy.	Presented	at	
the	International	Association	for	Dental	Research,	85th	session.	New	Orleans,	LA,	Mar	21-
24,	2007.		
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new	noninvasive	diagnostic	method	for	early	detection	of	aneuploidy	cells	in	premalignant	
and	malignant	oral	lesions	by	using	a	combined	morphological	and	FISH	analysis.	
Presented	at	the	Annual	Meeting	of	the	Cancer	Biology	Research	Center.	Ma’alot,	Israel,	
Apr,	2007.		

Shani	T,	Cabba	A,	Ben-Dov	I,	Adam	I,	Amariglio	N,	Rechavi	G,	Trakhtenbrot	L,	Hirshberg	A.	
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numerical	aberrations	in	oral	lichen	planus.	Presented	at	the	5th	Congress	of	the	
Federation	of	the	Israel	Societies	for	Experimental	Biology.	Eilat,	Israel,	Jan	28-31,	2008.		
Taicher	S,	Trakhtenbrot	L.	Ploidy	in	oral	premalignancy.	Presented	at	the	11th	
International	Congress	on	Oral	Cancer.	Grando,	Italy,	May	14-17,	2006.		
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Hirshberg	A.	Combined	morphological	and	FISH	analysis	of	aneuploidy	in	oral	pre-
malignancy.	Presented	at	the	10th	European	Workshop	of	Molecular	Cytogenetics	in	
Human	Solid	Tumours.	La	Grande	Motte,	France,	Jun,	2006.		
Trakhtenbrot	L,	Yarom	N,	Amariglio	N,	Yahalom	R,	Adam	I,	Stanchescu	R,	Ben-Dov	I,	
Taicher	S,	Rechavi	G,	Hirshberg	A.	Detection	of	non-diploid	cells	in	premalignant	and	
malignant	oral	lesions	using	combined	morphological	and	FISH	analysis	–	a	new	method	
for	early	detection	of	suspicious	oral	lesions.	Presented	at	the	Lancet’s	Asia	Medical	Forum	
on	cancer	management.	Singapore,	Apr,	2007.		
Wolf	M,	Shani	T,	Primov-Fever	A,	Amariglio	N,	Rechavi	G,	Trakhtenbrot	L,	Hirshberg	A.	
Detecting	cytogenetically	altered	cells	taken	by	brush	biopsy	technique	in	premalignant	
and	malignant	laryngeal	lesions.	Presented	at	the	7th	Congress	of	the	European	
Laryngological	Society.	Barcelona,	Spain,	May	29-31,	2008.		

Yarom	N,	Amariglio	N,	Taicher	S,	Rechavi	G,	Trakhtenbrot	L,	Hirshberg	A.	Chromosomal	
numerical	aberrations	in	oral	lichen	planus.	Presented	at	the	First	World	Congress	of	the	
International	Academy	of	Oral	Oncology.	Amsterdam,	May,	2007.		
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Hirshberg	A,	Amariglio	N,	Trakhtenbrot	L,	Stanchescu	R,	Yarom	N,	Yahalom	R,	Adam	I	and	
Taicher	S.	Ploidy	in	oral	premalignancy.	In:	Oral	Oncology	Vol.	11,	Vanish	K.	Varma	MP,	eds.,	
2006.		

A	NEW	METHOD	TO	DETECT	EARLY	CHANGES	OF	EMPHYSEMA	IN	PERSONS	EXPOSED	
TO	SECONDHAND	CIGARETTE	SMOKE		
Talissa	Altes,	MD;	University	of	Virginia;	CIA	2004		

Dr.	Altes	studied	the	use	of	diffusion	helium	MRI	as	a	method	to	detect	early	changes	of	
emphysema	in	persons	exposed	to	SHS.	Diffusion	MRI	makes	images	of	the	size	and	
morphology	of	the	distal	airspaces	of	the	lung	using	hyperpolarized	helium-3	(3He)	as	the	
contrast	agent.	This	technique	appears	to	be	very	sensitive	in	determining	early	changes	in	
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emphysema.	Dr.	Altes	and	colleagues	found	that	67%	of	active	smokers,	27%	of	healthy	
people	with	a	high	exposure	to	SHS,	and	only	4%	of	healthy	people	with	a	low	exposure	to	
SHS	had	changes	in	their	lungs	that	could	be	detected	using	hyperpolarized	3He	MRI.	This	
demonstrates	that	SHS	is	damaging	to	the	lung	and	provides	a	dose-response	relationship	
between	cigarette	smoke	exposure	and	changes	in	the	lung.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS	
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2007;58(2):373-380.	
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MR	tagging.	Int	J	Radiat	Oncol	Biol	Phys.	2007;68(3):650-653.	
Shanbhag	DD,	Altes	TA,	Miller	GW,	Mata	JF,	Knight-Scott	J.	q-Space	analysis	of	lung	
morphometry	in	vivo	with	hyperpolarized	3He	spectroscopy.	J	Magn	Reson	Imaging.	
2006;24(1):84-94.	
Wang	C,	Miller	GW,	Altes	TA,	de	Lange	EE,	Cates	GD,	Jr.,	Mugler	JP,	3rd.	Time	dependence	of	
3He	diffusion	in	the	human	lung:	measurement	in	the	long-time	regime	using	stimulated	
echoes.	Magn	Reson	Med.	2006;56(2):296-309.	

Wang	C,	Mugler	JP,	3rd,	de	Lange	EE,	Patrie	JT,	Mata	JF,	Altes	TA.	Lung	injury	induced	by	
secondhand	smoke	exposure	detected	with	hyperpolarized	helium-3	diffusion	MR.	J	Magn	
Reson	Imaging.	2014;39(1):77-84.		
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Shanbhag	DD,	Altes	TA,	Miller	GW,	Mata	JF,	Knight-Scott	J.	q-Space	analysis	of	lung	
morphometry	in	vivo	with	hyperpolarized	3He	spectroscopy.	Presented	at	the	ISMRM	14th	
Scientific	Meeting	&	Exhibition.	Seattle,	WA,	May	6-12,	2006.	
Wang	C,	Altes	TA,	Miller	GW,	de	Lange	EE,	Ruppert	K,	Brookeman	JR,	Mata	JF,	Cates,	Jr	GD,	
Mugler,	III	JP.	Short-time-scale	and	long-time-scale	3He	diffusion	MRI	in	emphysema:	which	
is	more	sensitive?	Presented	at	ISMRM.	Berlin,	Germany,	May	19-25,	2007.	
Wang	C,	Altes	TA,	Miller	GW,	de	Lange	EE,	Ruppert	K,	Mata	JF,	Mugler	JP	III,	Short-time-
scale	and	long-time-scale	regional	hyperpolarized	3He	Diffusion	MRI	to	detect	the	
abnormalities	in	smokers:	which	is	more	sensitive?	Presented	at	RSNA.	Chicago,	IL,	Nov	25-
30,	2007.	

Wang	C,	Miller	GW,	Altes	TA,	de	Lange	EE,	Brookeman	JR,2,	Cates,	Jr	GD,	Mugler,	III	JP.	
Measurement	of	the	diffusion	of	hyperpolarized	3He	in	human	lungs	over	short	and	long	
time	scales	during	one	breath	hold.	Presented	at	ISMRM.	Berlin,	Germany,	May	19-25,	
2007.	
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Wang	C,	Miller	GW,	Altes	TA,	de	Lange	EE,	Mugler	JP.	Time	dependence	of	3He	diffusion	in	
the	human	lung:	measurement	in	the	long-time	regime	using	stimulated	echoes.	Presented	
at	ISMRM	14th	Scientific	Meeting	&	Exhibition.	Seattle,	WA,	May	6-12,	2006.	
Wang,	C,	Altes	TA,	Miller	GW,	de	Lange	EE,	Ruppert	K,	Mata	JF,	Cates	GD.	Detection	of	the	
changes	in	the	lungs	of	people	who	had	high	exposure	to	secondhand	cigarette	smoke	using	
long-time-scale	global	3He	Diffusion	MRI.	Presented	at	the	Radiological	Society	of	North	
America.	Chicago,	IL,	Nov	25-30,	2007.		

ECG-GATED	MULTIDETECTOR	CT	OF	AORTIC	DISTENSIBILITY		

Joel	Fletcher,	MD;	Mayo	Clinic;	CIA	2004		
Dr.	Fletcher	optimized	electrocardiogram	(ECG)-gated	multidetector	CT	technology	and	
developed	software	algorithms	that	can	automatically	and	reproducibly	calculate	regional	
changes	in	aortic	pulsatility	in	patients	with	abdominal	aortic	aneurysm	(AAA).	He	tested	
the	hypothesis	that	aortic	aneurism	distensibility	is	an	independent	risk	factor	for	AAA	
rupture	or	a	candidate	for	intervention.	One	hundred	patients	with	AAA	who	are	likely	to	
be	followed	by	CT	scanning	and	unlikely	to	undergo	immediate	surgery	were	recruited.	
These	individuals	underwent	time-resolved	ECG-gated	multidetector	CT	angiography	at	
baseline	and	1-year	follow	up.	Novel	aortic	distensibility	software	was	used	to	create	aortic	
pulsatility	maps	and	quantitate	maximum	aortic	distensibility	associated	with	each	AAA.	
This	information	was	compared	to	clinical	outcome	to	determine	if	aneurism	distensibility	
can	predict	rupture.		

FAMRI	SUPPORTED	RESEARCH	
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266.	
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Wentz	RJ,	Manduca	A,	Fletcher	JG,	Shields	R,	Vrtiska	TJ,	Spencer	GC,	Primak	AN,	Nielson	TA,	
McCollough	CH.	Automatic	segmentation	and	co-registration	of	gated	CT	angiography	
datasets:	measuring	aortic	pulsatility.	SPIE	Medical	Imaging.	San	Diego,	CA,	Feb	17-22,	
2007.	

Zhang	J,	Bruesewitz	M,	Primak	A,	Fletcher	JG,	McCollough	CH.	Partial	reconstructions	
inmulti-	detector	row	CT	(MDCT),	2005.	Presented	at	the	Radiological	Society	of	North	
America	Scientific	Assembly	and	Annual	Meeting	Program.	Chicago	IL,	Nov,	2005.		

Zhang	J,	Fletcher	JG,	Bruesewitz	M,	Primak	A,	McCollough	CH.	Inaccuracies	in	the	
measurement	of	object	size	and	attenuation	resulting	from	partial	scan	reconstruction	
artifacts,	2005.	Presented	at	the	Radiological	Society	of	North	America	Scientific	Assembly	
and	Annual	Meeting	Program.	Chicago,	IL,	Nov,	2005.		
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Zhang	J,	Fletcher	JG,	Primak	A,	McCollough	CH.	Variation	in	the	measurement	of	object	size	
and	attenuation	using	partial	scan	reconstruction	algorithms	in	cardiac	CT,	2005.	
Presented	at	the	Sixth	International	Conference	on	Cardiac	Computed	Tomography	
Sponsored	by	Massachusetts	General	Hospital	and	Harvard	Medical	School.	Boston,	MA,	Jul,	
2005.		

Zhang	J,	Fletcher	JG,	Raghavan,	Araoz	P,	Vrtiska	TJ,	McCollough	CH.	Validation	of	vessel	
distensibility	measurement	using	ECG-gated	MDCT,	2005.	Presented	at	the	Radiological	
Society	of	North	America	Scientific	Assembly	and	Annual	Meeting	Program.	Chicago,	IL,	
Nov,	2005.		
EARLY	DETECTION	AND	SCREENING	OF	SMOKING-RELATED	CANCERS	BY	USE	OF	
GREEN	FLUORESCENT	PROTEIN	EXPRESSING	HERPES	SIMPLEX	VIRUS		
Yuman	Fong,	MD;	Memorial-Sloan	Ketttering	Cancer	Center;	CIA	2004		

Dr.	Fong	and	colleagues	used	viruses	designed	to	infect	cancer	cells	for	early	detection	to	
see	if	these	viruses	can	reverse	the	process	of	cancer	formation.	The	investigators	
demonstrated	that	fluorescence-assisted	viral	detection	of	cancer	is	possible	and	can	be	
used	to	improve	early	diagnosis	of	cancer	and	its	treatment.	In	animal	and	in	human	
studies,	the	team	was	able	to	detect	one	tumor	cell	in	the	background	of	one	million	normal	
cells	(50	times	improvement	over	traditional	cytology).	The	fluorescence	that	is	indicative	
of	cancer	cells	can	be	read	by	personnel	with	rudimentary	training	or	by	automated	
techniques.	This	can	lead	to	rapid	and	high	throughput	detection	of	many	cancers	including	
lung,	oral,	pancreatic,	and	stomach.	This	technique	also	uses	viruses	that	can	be	produced	
in	a	relatively	inexpensive	way.	This	could	be	used	for	cytologic	screening	of	patients,	even	
in	rural	areas	of	developing	nations	where	cigarette	smoking	is	still	popular	and	produces	
cancer.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Adusumilli	PS,	Chan	MK,	Ben-Porat	L,	Mullerad	M,	Stiles	BM,	Tuorto	S,	Fong	Y.	Citation	
characteristics	of	basic	science	research	publications	in	general	surgical	journals.	J	Surg	
Res.	2005;128(2):168-173.	

Adusumilli	PS,	Chan	MK,	Chun	YS,	Hezel	M,	Chou	TC,	Rusch	VW,	Fong	Y.	Cisplatin-induced	
GADD34	upregulation	potentiates	oncolytic	viral	therapy	in	the	treatment	of	malignant	
pleural	mesothelioma.	Cancer	Biol	Ther.	2006;5(1):48-53.	
Adusumilli	PS,	Chan	MK,	Hezel	M,	Yu	Z,	Stiles	BM,	Chou	TC,	Rusch	VW,	Fong	Y.	Radiation-
induced	cellular	DNA	damage	repair	response	enhances	viral	gene	therapy	efficacy	in	the	
treatment	of	malignant	pleural	mesothelioma.	Ann	Surg	Oncol.	2007;14(1):258-269.	
Adusumilli	PS,	Eisenberg	DP,	Chun	YS,	Ryu	KW,	Ben-Porat	L,	Hendershott	KJ,	Chan	MK,	Huq	
R,	Riedl	CC,	Fong	Y.	Virally	directed	fluorescent	imaging	improves	diagnostic	sensitivity	in	
the	detection	of	minimal	residual	disease	after	potentially	curative	cytoreductive	surgery.	J	
Gastrointest	Surg.	2005;9(8):1138-1146;	discussion	1146-1147.	
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Adusumilli	PS,	Eisenberg	DP,	Stiles	BM,	Chung	S,	Chan	MK,	Rusch	VW,	Fong	Y.	
Intraoperative	localization	of	lymph	node	metastases	with	a	replication-competent	herpes	
simplex	virus.	J	Thorac	Cardiovasc	Surg.	2006;132(5):1179-1188.	
Adusumilli	PS,	Eisenberg	DP,	Stiles	BM,	Hendershott	KJ,	Stanziale	SF,	Chan	MK,	Hezel	M,	
Huq	R,	Rusch	VW,	Fong	Y.	Virally-directed	fluorescent	imaging	(VFI)	can	facilitate	
endoscopic	staging.	Surg	Endosc.	2006;20(4):628-635.	
Adusumilli	PS,	Stiles	BM,	Chan	MK,	Chou	TC,	Wong	RJ,	Rusch	VW,	Fong	Y.	Radiation	therapy	
potentiates	effective	oncolytic	viral	therapy	in	the	treatment	of	lung	cancer.	Ann	Thorac	
Surg.	2005;80(2):409-416;	discussion	416-417.	
Adusumilli	PS,	Stiles	BM,	Chan	MK,	Eisenberg	DP,	Yu	Z,	Stanziale	SF,	Huq	R,	Wong	RJ,	Rusch	
VW,	Fong	Y.	Real-time	diagnostic	imaging	of	tumors	and	metastases	by	use	of	a	replication-
competent	herpes	vector	to	facilitate	minimally	invasive	oncological	surgery.	FASEB	J.	
2006;20(6):726-728.	

Adusumilli	PS,	Stiles	BM,	Chan	MK,	Mullerad	M,	Eisenberg	DP,	Ben-Porat	L,	Huq	R,	Rusch	
VW,	Fong	Y.	Imaging	and	therapy	of	malignant	pleural	mesothelioma	using	replication-
competent	herpes	simplex	viruses.	J	Gene	Med.	2006;8(5):603-615.	

Chun	YS,	Adusumilli	PS,	Fong	Y.	Employing	tumor	hypoxia	for	oncolytic	therapy	in	breast	
cancer.	J	Mammary	Gland	Biol	Neoplasia.	2005;10(4):311-318.	

Eisenberg	DP,	Adusumilli	PS,	Hendershott	KJ,	Chung	S,	Yu	Z,	Chan	MK,	Hezel	M,	Wong	RJ,	
Fong	Y.	Real-time	intraoperative	detection	of	breast	cancer	axillary	lymph	node	metastases	
using	a	green	fluorescent	protein-expressing	herpes	virus.	Ann	Surg.	2006;243(6):824-830;	
discussion	830-822.	
Eisenberg	DP,	Adusumilli	PS,	Hendershott	KJ,	Yu	Z,	Mullerad	M,	Chan	MK,	Chou	TC,	Fong	Y.	
5-fluorouracil	and	gemcitabine	potentiate	the	efficacy	of	oncolytic	herpes	viral	gene	
therapy	in	the	treatment	of	pancreatic	cancer.	J	Gastrointest	Surg.	2005;9(8):1068-1077;	
discussion	1077-1079.	

Huang	YY,	Yu	Z,	Lin	SF,	Li	S,	Fong	Y,	Wong	RJ.	Nectin-1	is	a	marker	of	thyroid	cancer	
sensitivity	to	herpes	oncolytic	therapy.	J	Clin	Endocrinol	Metab.	2007;92(5):1965-1970.	

Mullerad	M,	Bochner	BH,	Adusumilli	PS,	Bhargava	A,	Kikuchi	E,	Hui-Ni	C,	Kattan	MW,	Chou	
TC,	Fong	Y.	Herpes	simplex	virus	based	gene	therapy	enhances	the	efficacy	of	mitomycin	C	
for	the	treatment	of	human	bladder	transitional	cell	carcinoma.	J	Urol.	2005;174(2):741-
746.	
Stiles	BM,	Adusumilli	PS,	Bhargava	A,	Stanziale	SF,	Kim	TH,	Chan	MK,	Huq	R,	Wong	R,	Rusch	
VW,	Fong	Y.	Minimally	invasive	localization	of	oncolytic	herpes	simplex	viral	therapy	of	
metastatic	pleural	cancer.	Cancer	Gene	Ther.	2006;13(1):53-64.	
Stiles	BM,	Adusumilli	PS,	Stanziale	SF,	Eisenberg	DP,	Bhargava	A,	Kim	TH,	Chan	MK,	Huq	R,	
Gonen	M,	Fong	Y.	Estrogen	enhances	the	efficacy	of	an	oncolytic	HSV-1	mutant	in	the	
treatment	of	estrogen	receptor-positive	breast	cancer.	Int	J	Oncol.	2006;28(6):1429-1439.	
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Wong	RJ,	Chan	MK,	Yu	Z,	Ghossein	RA,	Ngai	I,	Adusumilli	PS,	Stiles	BM,	Shah	JP,	Singh	B,	
Fong	Y.	Angiogenesis	inhibition	by	an	oncolytic	herpes	virus	expressing	interleukin	12.	Clin	
Cancer	Res.	2004;10(13):4509-4516.	
Wong	RJ,	Chan	MK,	Yu	Z,	Kim	TH,	Bhargava	A,	Stiles	BM,	Horsburgh	BC,	Shah	JP,	Ghossein	
RA,	Singh	B,	Fong	Y.	Effective	intravenous	therapy	of	murine	pulmonary	metastases	with	an	
oncolytic	herpes	virus	expressing	interleukin	12.	Clin	Cancer	Res.	2004;10(1	Pt	1):251-259.	
Yu	Z,	Adusumilli	PS,	Eisenberg	DP,	Darr	E,	Ghossein	RA,	Li	S,	Liu	S,	Singh	B,	Shah	JP,	Fong	Y,	
Wong	RJ.	Nectin-1	expression	by	squamous	cell	carcinoma	is	a	predictor	of	herpes	
oncolytic	sensitivity.	Mol	Ther.	2007;15(1):103-113.	
Yu	Z,	Chan	MK,	O-charoenrat	P,	Eisenberg	DP,	Shah	JP,	Singh	B,	Fong	Y,	Wong	RJ.	Enhanced	
nectin-1	expression	and	herpes	oncolytic	sensitivity	in	highly	migratory	and	invasive	
carcinoma.	Clin	Cancer	Res.	2005;11(13):4889-4897.	

Yu	Z,	Li	S,	Huang	YY,	Fong	Y,	Wong	RJ.	Calcium	depletion	enhances	nectin-1	expression	and	
herpes	oncolytic	therapy	of	squamous	cell	carcinoma.	Cancer	Gene	Ther.	2007;14(8):738-
747.	

FUNCTIONAL	MRI	INVESTIGATION	OF	IMPAIRED	LEPTIN	REGULATION	DUE	TO	
SECONDHAND	TOBACCO	SMOKE		
Yijun	Liu,	PhD;	University	of	Florida;	CIA	2004		

Dr.	Liu	investigated	whether	the	functional	regulation	of	leptin	in	the	brain	is	impaired	due	
to	SHS	exposure,	leading	to	elevated	blood	leptin	levels,	which	may	contribute	to	SHS-
related	conditions	in	cerebrovascular	and	cardiovascular	diseases.	Dr.	Liu	correlated	
functional	MRI	with	biochemical	measurements	of	leptin,	insulin,	and	counter-regulatory	
hormones	such	as	epinephrine	and	norepinephrine	in	groups	of	SHS-exposed	individuals,	
chronic	smokers,	and	non-smokers.		
ADVANCED	CARDIOVASCULAR	IMAGING	CENTER 

Justin	D.	Pearlman,	MD,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	2003		

Dr.	Pearlman	assessed	the	feasibility	of	characterizing	tumor	angiogenesis	noninvasively	
for	early	accurate	cancer	diagnosis	using	MRI-based	analysis	that	can	visualize	and	
characterize	microvascular	development	in	vivo.	A	three-dimensional	robotic	microscope	
was	developed	as	a	method	for	characterizing	the	effects	of	early	cancers	on	microvascular	
changes.	Additionally,	a	dynamic	MRI	was	developed	to	evaluate	pulmonary	vasculature	in	
and	around	early	cancer	nodules	to	distinguish	them	from	inflammatory	nodules	and	
benign	lesions	such	as	scar	tissue.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Huang	H,	Shen	L,	Ford	J,	Gao	L,	Pearlman	J.	Early	lung	cancer	detection	based	on	registered	
perfusion	MRI.	Oncol	Rep.	2006;15	Spec	no.:1081-1084.	
Qin	J,	Chittenden	TW,	Gao	L,	Pearlman	JD.	Automated	migration	analysis	based	on	cell	
texture:	method	&	reliability.	BMC	Cell	Biol.	2005;6(1):9.	
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Shen	L,	Zheng	W,	Gao	L,	Huang	H,	Makedon	F,	Pearlman	J.	Spatio-temporal	modeling	of	lung	
images	for	cancer	detection.	Oncol	Rep.	2006;15	Spec	no.:1085-1089.	

Wang	Y,	Makedon	F,	Pearlman	J.	Tumor	classification	based	on	DNA	copy	number	
aberrations	determined	using	SNP	arrays.	Oncol	Rep.	2006;15	Spec	no.:1057-1059.	

Wang	Y,	Makedon	FS,	Ford	JC,	Pearlman	J.	HykGene:	a	hybrid	approach	for	selecting	marker	
genes	for	phenotype	classification	using	microarray	gene	expression	data.	Bioinformatics.	
2005;21(8):1530-1537.	

PRESENTATIONS	AND	ABSTRACTS	

Abrams	KH,	Pearlman	JD.	Using	a	shared	knowledge	repository	to	manage	collaborative	
projects.	Presented	at	the	3rd	Annual	Integrating	Effective	Alliance	&	Project	Management	
World	Pharmaceutical	Congress.	Philadelphia	PA,	Jun	9-11,	2009.		
Huang	H,	Shen	L,	Makedon	F,	Zhang	S,	Greenberg	M,	Gao	L,	Pearlman	JD.	A	clustering	based	
approach	for	prediction	of	cardiac	resynchronization	therapy	ACM,	2005.	Presented	at	the	
Symposium	on	Applied	Computing.	Santa	Fe,	NM.		
Shen	L,	Gao	L,	Zhuang	Z,	DeMuinck	E,	Huang	H,	Makedon,	Pearlman	J.	An	interactive	3D	
visualization	and	manipulation	tool	for	effective	assessment	of	angiogenesis	and	
arteriogenesis	using	computed	tomographic	angiography,	2005.	Presented	at	the	SPIE	
Medical	Imaging	meeting.	San	Diego,	CA,	Feb	12-17,	2005.		

Pearlman	JD,	Drinane	M,	Laidlow	M.	MRA	microvascular	mapping	of	lungs	for	early	
diagnosis	of	cancer	in	primary	and	second-hand	smokers,	Presented	at	the	Procedures	of	
the	15th	International	Society	for	Magnetic	Resonance	in	Medicine	Scientific	Meeting	and	
Exhibition.	Miami,	FL	2005.		
Shen	L,	Gao	L,	Zhuang	Z,	deMuinck	E,	Makedon	F,	Pearlman	JD.	An	interactive	3D	
visualization	and	manipulation	tool	for	effective	assessment	of	angiogenesis	and	
arteriogenesis	using	computed	tomographic	angiography	[abstract].	Proceedings	of	SPIE.	
Medical	Imaging	2005:	Visualization,	Image-Guided	Procedures,	and	Display,	Apr,	2005.		

Shen	L,	Zheng	W,	Gao	L,	Huang	H,	Makedon	F,	Pearlman	JD.	Modeling	time-intensity	profiles	
for	pulmonary	nodules	in	MR	images.	Presented	at	The	27th	Annual	International	
Conference	of	the	IEEE	Engineering	in	Medicine	and	Biology	Society.	Shanghai,	China,	Sep	
1-4,	2005.		
QUANTIFYING	HUMAN	EXPOSURE	TO	SECONDHAND	TOBACCO	SMOKE		

Paul	Switzer,	PhD;	Stanford	University;	2003		
The	investigators	demonstrated	that	SHS	respirable	particle	concentration	in	public	places	
when	smoking	occurred	exhibited	a	variation	in	concentrations	depending	on	the	distance	
from	the	smoker	and	the	position	of	the	individual	with	respect	to	the	wind.	Peak	and	
average	outdoor	SHS	levels	near	smokers	rivaled	indoor	tobacco	smoke	concentrations	
when	active	smoking	was	occurring.	Thus,	outdoor	SHS	presented	a	nuisance	or	hazard	
under	certain	conditions	comparable	to	indoor	exposure	to	SHS.	In	indoor	measurements	it	
was	shown	that	closing	a	door	between	rooms	effectively	prevented	transport	of	air	
pollutants.	When	doors	were	left	open,	the	reduction	in	average	concentrations	was	only	
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20-50%.	An	indoor	air	model	accurately	predicted	the	observed	percent	reduction	in	
average	concentrations.	Modeling	exposure	in	multicompartment	homes	indicated	that	the	
multicompartment	nature	of	these	dwellings	causes	substantial	variation	in	nonsmoker	
SHS	exposure.	The	two	most	effective	strategies	in	reducing	SHS	exposure	in	homes	were	
isolation	of	the	smoker	in	a	closed	room	with	an	open	window	and	a	ban	on	smoking	
whenever	the	nonsmoker	was	at	home.	The	use	of	open	windows	to	supply	ventilation,	or	
the	operation	of	portable	filtration	devices	in	smoking	rooms	provided	moderate	exposure	
reductions.	Closed	doors,	by	themselves,	were	not	effective.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS	

Ott	W,	Klepeis	N,	Switzer	P.	Air	change	rates	of	motor	vehicles	and	in-vehicle	pollutant	
concentrations	from	secondhand	smoke.	J	Expo	Sci	Environ	Epidemiol.	2008;18(3):312-325.	

Ott	WR,	Klepeis	NE,	Switzer	P.	Analytical	solutions	to	compartmental	indoor	air	quality	
models	with	application	to	environmental	tobacco	smoke	concentrations	measured	in	a	
house.	J	Air	Waste	Manag	Assoc.	2003;53(8):918-936.	

BOOK	CHAPTERS,	ETC.		

Klepeis	NE,	Ott	WR,	Switzer	P.	Real-time	monitoring	of	outdoor	environmental	tobacco	
smoke	concentrations:	A	pilot	study.	Technical	Report	for	Department	of	Statistics,	
Stanford	University,	2004.		
OPTICAL	DIAGNOSIS	OF	EARLY	LARYNGEAL	CANCER		

Brian	J.	F.	Wong,	MD,	PhD;	University	of	California,	Irvine	Medical	Center;	CIA	2003		

Dr.	Wong	constructed	an	optical	coherence	tomography	(OCT)-based	device	for	use	in	a	
physician’s	office	to	image	and	differentiate	early	laryngeal	cancers	from	benign	laryngeal	
diseases.	OCT	is	a	non-contact	imaging	modality	that	uses	light	to	construct	high-resolution	
(7	micron)	cross-sectional	images	of	tissue	to	depths	of	up	to	1-	2mm.	All	upper	
aerodigestive	tract	tobacco	related	diseases	were	included	in	the	study	of	150	patients.	
These	data	comprised	the	core	of	a	proposal	to	the	NIH	to	accelerate	the	clinical	
implementation	of	the	technology.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Armstrong	WB,	Ridgway	JM,	Vokes	DE,	Guo	S,	Perez	J,	Jackson	RP,	Gu	M,	Su	J,	Crumley	RL,	
Shibuya	TY,	Mahmood	U,	Chen	Z,	Wong	BJ.	Optical	coherence	tomography	of	laryngeal	
cancer.	Laryngoscope.	2006;116(7):1107-1113.	

Guo	S,	Hutchison	R,	Jackson	RP,	Kohli	A,	Sharp	T,	Orwin	E,	Haskell	R,	Chen	Z,	Wong	BJ.	
Office-based	optical	coherence	tomographic	imaging	of	human	vocal	cords.	J	Biomed	Opt.	
2006;11(3):30501.	

Karamzadeh	AM,	Jackson	R,	Guo	S,	Ridgway	JM,	Wong	HS,	Ahuja	GS,	Chao	MC,	Liaw	LH,	
Chen	Z,	Wong	BJ.	Characterization	of	submucosal	lesions	using	optical	coherence	
tomography	in	the	rabbit	subglottis.	Arch	Otolaryngol	Head	Neck	Surg.	2005;131(6):499-
504.	
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Mahmood	U,	Ridgway	J,	Jackson	R,	Guo	S,	Su	J,	Armstrong	W,	Shibuya	T,	Crumley	R,	Chen	Z,	
Wong	B.	In	vivo	optical	coherence	tomography	of	the	nasal	mucosa.	Am	J	Rhinol.	
2006;20(2):155-159.	
Nassif	NA,	Armstrong	WB,	de	Boer	JF,	Wong	BJ.	Measurement	of	morphologic	changes	
induced	by	trauma	with	the	use	of	coherence	tomography	in	porcine	vocal	cords.	
Otolaryngol	Head	Neck	Surg.	2005;133(6):845-850.	
Ridgway	JM,	Armstrong	WB,	Guo	S,	Mahmood	U,	Su	J,	Jackson	RP,	Shibuya	T,	Crumley	RL,	
Gu	M,	Chen	Z,	Wong	BJ.	In	vivo	optical	coherence	tomography	of	the	human	oral	cavity	and	
oropharynx.	Arch	Otolaryngol	Head	Neck	Surg.	2006;132(10):1074-1081.	
Torkian	BA,	Guo	S,	Jahng	AW,	Liaw	LH,	Chen	Z,	Wong	BJ.	Noninvasive	measurement	of	
ablation	crater	size	and	thermal	injury	after	CO2	laser	in	the	vocal	cord	with	optical	
coherence	tomography.	Otolaryngol	Head	Neck	Surg.	2006;134(1):86-91.	

Wang	Y,	Bachman	M,	Li	GP,	Guo	S,	Wong	BJ,	Chen	Z.	Low-voltage	polymer-based	scanning	
cantilever	for	in	vivo	optical	coherence	tomography.	Opt	Lett.	2005;30(1):53-55.	
Wong	BJ,	Jackson	RP,	Guo	S,	Ridgway	JM,	Mahmood	U,	Su	J,	Shibuya	TY,	Crumley	RL,	Gu	M,	
Armstrong	WB,	Chen	Z.	In	vivo	optical	coherence	tomography	of	the	human	larynx:	
normative	and	benign	pathology	in	82	patients.	Laryngoscope.	2005;115(11):1904-1911.	
PRESENTATIONS	AND	ABSTRACTS	

Guo	S,	Xie	T,	Peavy	GM,	Wong	BJF,	Chen	Z.	Three-dimensional	structural	and	local	
birefringence	imaging	of	the	bovine	meniscus	by	use	of	OCT	and	PSOCT.	Proceedings	Vol	
6079,	Domain	Optical	Methods	and	Optical	Coherence	Tomography	in	Biomedicine	X;	60792D	
Presented	at	SPIE	BiOS.	San	Jose,	CA,	Feb	20,	2006.	
RISK	OF	CORONARY	HEART	DISEASE	AMONG	WOMEN	EXPOSED	TO	SECONDHAND	
SMOKE		
Wael	K.	Al-Delaimy,	MD,	PhD;	University	of	California,	San	Diego;	YCSA	2002		

Dr.	Al-Delaimy	assessed	the	associations	among	SHS	exposure,	coronary	heart	disease	
(CHD),	and	lung	cancer	using	toenail	nicotine	levels	as	a	biomarker	of	exposure.	The	study	
was	based	on	data	collected	from	the	large	Nurses	Health	Study	and	Health	Professionals	
follow-up	study.	The	team’s	results	show	that	toenail	nicotine	biomarkers	reflect	additional	
risk	for	CHD	not	previously	captured	by	questionnaires	alone.	Furthermore,	toenail	
biomarkers	are	related	to	SHS	exposure	even	after	adjusting	for	other	factors,	such	as	age	
and	active	smoking.	Toenail	nicotine	levels	are	predictive	of	CHD	among	women,	
independent	of	other	risk	factors,	even	after	adjustment	for	history	of	cigarette	smoking.	
The	toenail	nicotine	biomarker	was	shown	to	be	a	strong	predictor	of	lung	cancer	
independent	of	smoking	history.	This	suggests	that	studies	of	lung	cancer	risk	that	are	
based	only	on	smoking	history	have	underestimated	the	adverse	effects	of	smoking.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Al-Delaimy	WK,	Mahoney	GN,	Speizer	FE,	Willett	WC.	Toenail	nicotine	levels	as	a	biomarker	
of	tobacco	smoke	exposure.	Cancer	Epidemiol	Biomarkers	Prev.	2002;11(11):1400-1404.	
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Al-Delaimy	WK,	Stampfer	MJ,	Manson	JE,	Willett	WC.	Toenail	nicotine	levels	as	predictors	of	
coronary	heart	disease	among	women.	Am	J	Epidemiol.	2008;167(11):1342-1348.	

Al-Delaimy	WK,	Waldon	JA.	Hair	in	Maori	culture:	an	example	of	transcultural	research.	
Aust	N	Z	J	Public	Health.	2006;30(5):486-487.	

Al-Delaimy	WK,	Willett	WC.	Measurement	of	tobacco	smoke	exposure:	comparison	of	
toenail	nicotine	biomarkers	and	self-reports.	Cancer	Epidemiol	Biomarkers	Prev.	
2008;17(5):1255-1261.	

Aljarrah	K,	Ababneh	ZQ,	Al-Delaimy	WK.	Perceptions	of	hookah	smoking	harmfulness:	
predictors	and	characteristics	among	current	hookah	users.	Tob	Induc	Dis.	2009;5(1):16.	
Repace	J,	Al-Delaimy	WK,	Bernert	JT.	Correlating	atmospheric	and	biological	markers	in	
studies	of	secondhand	tobacco	smoke	exposure	and	dose	in	children	and	adults.	J	Occup	
Environ	Med.	2006;48(2):181-194.	

EXPOSURE	TO	SHS/MOLECULAR	STUDIES		

Completed	Research		
TOBACCO	SMOKE	BIOAEROSOL		
Lennart	P.	Larsson,	PhD;	Lund	University;	CIA	2010		

Dr.	Larsson	and	colleagues	characterized	the	production	of	inflammatory	mediators	in	cell	
cultures	challenged	with	SHS	that	contained	varying	concentrations	of	smoking-produced	
endotoxin	and	other	microbiological	compounds.	They	also	determined	endotoxin,	
peptidoglycan,	fungal	biomass,	(1-->3)-beta-D-glucan,	and	mycotoxins	in	mainstream	
cigarette	smoke,	SHS,	and	water-pipe	smoke	by	using	biological	and	chemical-analytical	
assays.	In	addition,	they	determined	whether	smoking	results	in	an	increase	in	the	
concentration	of	airborne	viable	microorganisms.	The	study	provided	information	about	
the	associations	between	exposure	to	SHS	and	the	development	of	respiratory	disease.	
Public	awareness	that	smoking	entails	inhaling	of	microorganisms	and	toxic	microbial	
products	may	help	to	keep	non-smokers	from	starting	to	smoke.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Larsson	L,	Pehrson	C,	Dechen	T,	Crane-Godreau	M.	Microbiological	components	in	
mainstream	and	sidestream	cigarette	smoke.	Tob	Induc	Dis.	2012;10(1):13.	

Markowicz	P,	Londahl	J,	Wierzbicka	A,	Suleiman	R,	Shihadeh	A,	Larsson	L.	A	study	on	
particles	and	some	microbial	markers	in	waterpipe	tobacco	smoke.	Sci	Total	Environ.	
2014;499:107-113.	

Szponar	B,	Larsson	L,	Domagala-Kulawik	J.	Endotoxin	markers	in	bronchoalveolar	lavage	
fluid	of	patients	with	interstitial	lung	diseases.	Multidiscip	Respir	Med.	2012;7(1):54.	

Szponar	B,	Pehrson	C,	Larsson	L.	Bacterial	and	fungal	markers	in	tobacco	smoke.	Sci	Total	
Environ.	2012;438:447-451.	
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Xu	CB,	Lei	Y,	Chen	Q,	Pehrson	C,	Larsson	L,	Edvinsson	L.	Cigarette	smoke	extracts	promote	
vascular	smooth	muscle	cell	proliferation	and	enhances	contractile	responses	in	the	
vasculature	and	airway.	Basic	Clin	Pharmacol	Toxicol.	2010;107(6):940-948.	
PRESENTATIONS	AND	ABSTRACTS		

Pehrson	C,	Szponar	B,	Dechen	T,	Crane-Godreau	M,	Larsson	L.	Microbiological	components	
in	tobacco	smoke.	Presented	at	the	Healthy	Buildings	Conference.	Brisbane,	Australia,	Jul	8-
12	2012.		

Pehrson	C,	Szponar	B,	Ridha	B,	Dutkiewicz	J,	Krysinska-Traczyk	E,	Sitkowska	J	and	Larsson	
L.	Tobacco	smoke	bioaerosol.	Presented	at	the	12th	International	Conference	on	Indoor	Air	
Quality	and	Climate.	Austin,	TX,	Jun	5-10,	2011.		

Szponar	B,	Pehrson	C,	Larsson	L.	Biological	components	of	tobacco	smoke	aerosol.	
Presented	at	the	Workplace	and	Indoor	Aerosols	Conference.	Lund,	Sweden,	Apr	19-20,	
2012.		

EARLY	DETECTION	OF	LUNG	CANCER	IN	AFRICAN	AMERICANS	EXPOSED	TO	
SECONDHAND	SMOKE		

Feng	Jiang,	MD,	PhD;	University	of	Maryland;	CIA	2008		

Dr.	Jiang	and	colleagues	evaluated	the	efficacy	of	combining	computerized	tomography	
(CT)	and	genetic	analysis	of	sputum	for	noninvasive	diagnosis	of	stage	I	non-small	cell	lung	
cancer	(NSCLC)	in	African	American	nonsmokers	exposed	to	SHS.	The	investigators	
optimized	a	panel	of	genes	by	using	an	in	situ	mini-chip	for	measuring	changes	of	the	
signatures	in	sputum	of	a	case-control	cohort	of	49	NSCLC	patients,	49	patients	with	COPD,	
and	49	healthy	smokers.	The	team	then	validated	the	genes	in	an	independent	cohort	of	69	
NSCLC	patients	and	65	subjects	without	cancer.	The	results	were	compared	with	those	of	
sputum	cytology.	Fifteen	genes	showed	significant	differences	of	their	copy	number	
changes	in	sputum	between	NSCLC	and	both	COPD	and	healthy	subjects.	A	logistic	
regression	model	with	the	best	prediction	was	built	on	the	basis	of	the	following	six	genes:	
ENO1,	FHIT,	HYAL2,	SKP2,	p16,	and	14-3-3	epsilon.	The	composite	of	the	six	genes	
produced	86.7%	sensitivity	and	93.9%	specificity	in	distinguishing	stage	I	NSCLC	patients	
from	the	individuals	without	cancer.	Furthermore,	the	genes	had	higher	sensitivity	(86.9%)	
in	identification	of	squamous	cell	carcinoma	(SCC)	than	in	adenocarcinoma	of	the	lungs	
(80.8%;	P	<	0.05).	Validation	of	the	genes	in	the	independent	cohort	confirmed	their	
diagnostic	power,	which	showed	higher	accuracy	for	lung	SCCs	than	for	sputum	cytology.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Jiang	F,	Qiu	Q,	Khanna	A,	Todd	NW,	Deepak	J,	Xing	L,	Wang	H,	Liu	Z,	Su	Y,	Stass	SA,	Katz	RL.	
Aldehyde	dehydrogenase	1	is	a	tumor	stem	cell-associated	marker	in	lung	cancer.	Mol	
Cancer	Res.	2009;7(3):330-338.	
Jiang	F,	Todd	NW,	Li	R,	Zhang	H,	Fang	H,	Stass	SA.	A	panel	of	sputum-based	genomic	marker	
for	early	detection	of	lung	cancer.	Cancer	Prev	Res	(Phila).	2010;3(12):1571-1578.	
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Jiang	F,	Todd	NW,	Qiu	Q,	Liu	Z,	Katz	RL,	Stass	SA.	Combined	genetic	analysis	of	sputum	and	
computed	tomography	for	noninvasive	diagnosis	of	non-small-cell	lung	cancer.	Lung	
Cancer.	2009;66(1):58-63.	
Li	T,	Su	Y,	Mei	Y,	Leng	Q,	Leng	B,	Liu	Z,	Stass	SA,	Jiang	F.	ALDH1A1	is	a	marker	for	malignant	
prostate	stem	cells	and	predictor	of	prostate	cancer	patients'	outcome.	Lab	Invest.	
2010;90(2):234-244.	
Liao	J,	Yu	L,	Mei	Y,	Guarnera	M,	Shen	J,	Li	R,	Liu	Z,	Jiang	F.	Small	nucleolar	RNA	signatures	as	
biomarkers	for	non-small-cell	lung	cancer.	Mol	Cancer.	2010;9:198.	

Mannoor	K,	Liao	J,	Jiang	F.	Small	nucleolar	RNAs	in	cancer.	Biochim	Biophys	Acta.	
2012;1826(1):121-128.	

Mei	YP,	Liao	JP,	Shen	J,	Yu	L,	Liu	BL,	Liu	L,	Li	RY,	Ji	L,	Dorsey	SG,	Jiang	ZR,	Katz	RL,	Wang	JY,	
Jiang	F.	Small	nucleolar	RNA	42	acts	as	an	oncogene	in	lung	tumorigenesis.	Oncogene.	
2012;31(22):2794-2804.	

Shen	J,	Liu	Z,	Todd	NW,	Zhang	H,	Liao	J,	Yu	L,	Guarnera	MA,	Li	R,	Cai	L,	Zhan	M,	Jiang	F.	
Diagnosis	of	lung	cancer	in	individuals	with	solitary	pulmonary	nodules	by	plasma	
microRNA	biomarkers.	BMC	Cancer.	2011;11:374.	

Shen	J,	Todd	NW,	Zhang	H,	Yu	L,	Lingxiao	X,	Mei	Y,	Guarnera	M,	Liao	J,	Chou	A,	Lu	CL,	Jiang	
Z,	Fang	H,	Katz	RL,	Jiang	F.	Plasma	microRNAs	as	potential	biomarkers	for	non-small-cell	
lung	cancer.	Lab	Invest.	2011;91(4):579-587.	
Su	Y,	Qiu	Q,	Zhang	X,	Jiang	Z,	Leng	Q,	Liu	Z,	Stass	SA,	Jiang	F.	Aldehyde	dehydrogenase	1	A1-
positive	cell	population	is	enriched	in	tumor-initiating	cells	and	associated	with	
progression	of	bladder	cancer.	Cancer	Epidemiol	Biomarkers	Prev.	2010;19(2):327-337.	
Xie	Y,	Todd	NW,	Liu	Z,	Zhan	M,	Fang	H,	Peng	H,	Alattar	M,	Deepak	J,	Stass	SA,	Jiang	F.	
Altered	miRNA	expression	in	sputum	for	diagnosis	of	non-small	cell	lung	cancer.	Lung	
Cancer.	2010;67(2):170-176.	

Xing	L,	Todd	NW,	Yu	L,	Fang	H,	Jiang	F.	Early	detection	of	squamous	cell	lung	cancer	in	
sputum	by	a	panel	of	microRNA	markers.	Mod	Pathol.	2010;23(8):1157-1164.	
Yu	L,	Todd	NW,	Xing	L,	Xie	Y,	Zhang	H,	Liu	Z,	Fang	H,	Zhang	J,	Katz	RL,	Jiang	F.	Early	
detection	of	lung	adenocarcinoma	in	sputum	by	a	panel	of	microRNA	markers.	Int	J	Cancer.	
2010;127(12):2870-2878.	
TOBACCO	SMOKE	ENDOTOXIN		

Lennart	P.	Larsson,	PhD;	Lund	University;	CIA	2007		
Dr.	Larsson	and	his	colleagues	demonstrated	that	cigarette	mainstream	smoke	contains	
large	amounts	of	potent	bacterial	constituents	such	as	endotoxins	and	peptidoglycans	as	
well	as	fungal	(e.g.,	mold)	components.	These	substances	stem	from	microorganisms	in	the	
tobacco.	Endotoxin	causes	severe	respiratory	disease	upon	inhalation,	and	peptidoglycan	is	
proinflammatory;	both	types	of	toxins	interact	with	the	immune	system	through	Toll-like	
receptors.	The	investigators	found	that:	1)	ten	different	brands	of	American	cigarettes	
purchased	in	the	US	were	similar	in	microbial	load	to	cigarettes	of	international	brands	
purchased	in	Europe	and	Asia;	2)	there	were	no	detectable	microbial	components	in	
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sidestream	smoke	unlike	in	mainstream	and	SHS;	3)	that	smoking	indoors	resulted	in	a	90-
fold	and	658-fold	increase	in	air	concentrations	of	endotoxin	and	fungal	material,	
respectively;	and	4)	that	less	fungal	material	but	more	bacterial	toxins	were	found	in	
mainstream	water-pipe	smoke	than	in	mainstream	cigarette	smoke.	The	investigators	
determined	whether	these	last	differences	depend	upon	different	combustion	conditions	or	
different	compositions	of	the	tobacco	used.	It	is	clear	that	SHS	is	rich	in	biologically	potent	
bacterial	and	fungal	components.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Larsson	L,	Szponar	B,	Ridha	B,	Pehrson	C,	Dutkiewicz	J,	Krysinska-Traczyk	E,	Sitkowska	J.	
Identification	of	bacterial	and	fungal	components	in	tobacco	and	tobacco	smoke.	Tob	Induc	
Dis.	2008;4:4.	

	PRESENTATIONS	AND	ABSTRACTS		

Larsson	L	Pehrson	C,	Szponar	B.	Bacterial	and	fungal	components	in	tobacco	smoke.	
Presented	at	14th	World	Conference	on	Tobacco	or	Health.	Mumbai,	India,	Mar	8-12,	2009.		

Larsson	L,	Szponar	B,	Pehrson	C.	Endotoxin	and	other	microbial	compounds	in	cigarette	
tobacco	and	smoke.	Presented	at	the	American	Thoracic	Society’s	Annual	International	
Conference.	Toronto,	ON,	Canada,	May	16-21,	2008.		

Pehrson	C,	Ridha	B,	Szponar	B,	Larsson	L.	Microbial	marker	patterns	in	smoke	and	tobacco	
of	cigarettes	purchased	in	six	different	countries.	Presented	at	the	American	Academy	of	
Allergy	Asthma	and	Immunology	annual	meeting.	Philadelphia,	PA,	Mar	14-18,	2008.		

SECONDHAND	TOBACCO	SMOKE-INDUCED	HEART	AND	BRAIN	INJURY		
Kevin	K.	Wang,	PhD,	Mark	S.	Gold,	MD;	University	of	Florida;	CIA	2006		

Dr.	Wang	and	colleagues	showed	that	SHS	perturbs	brain	biochemistry	in	a	rat	model,	and	
results	in	central	nervous	system	injury	due	to	the	extensive	amounts	of	gaseous	free	
radicals	(e.g.,	superoxide	anions,	nitrogen	oxides,	reactive	aldehyde	species,	nitric	oxide,	
and	peroxynitrite).	SHS	induces	a	prominent	increase	in	the	glia	marker,	glial	fibrillary	
acidic	protein,	suggesting	that	increased	reactive	gliosis	is	an	inflammatory	response.	The	
investigators	analyzed	body	fluids,	including	cerebrospinal	fluid	and	serum	for	neuronal	
markers,	e.g.,	alpha	II	spectrin	and	ubiquitin	carboxyl-terminal	esterase	L1	proteins,	which	
can	serve	as	potential	biomarkers	for	SHS	exposure.	Dr.	Wang’s	group	also	showed	that	
SHS	exposure	promotes	rapid	overactivation	of	proteases	and	increased	cellular	oxidative	
stress	in	cardiac	tissue.	The	data	show	further	that	cardiac	tissue	exposed	to	SHS	increases	
the	expression	of	glycogen	phosphorylase	BB	protein,	which	is	a	diagnostic	marker	of	acute	
coronary	syndromes,	and	markers	such	as	light	chain	3-I	(LC3-I)	and	LC3-II,	which	are	
indicative	of	autophagic	induction.	This	was	coupled	with	pronounced	cardiomyopathy	
represented	by	cardiac	hypertrophy	and	interstitial	fibrosis.	The	team	used	a	semi-
quantitative	proteomics	technique	to	analyze	the	mechanism	by	which	SHS	induces	cardiac	
injury.		

FAMRI	SUPPORTED	RESEARCH		
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PUBLICATIONS	
Fuller	BF,	Gold	MS,	Wang	KK,	Ottens	AK.	Effects	of	environmental	tobacco	smoke	on	adult	
rat	brain	biochemistry.	J	Mol	Neurosci.	2010;41(1):165-171.	
Guingab-Cagmat	J,	Bauzo	RM,	Bruijnzeel	AW,	Wang	KK,	Gold	MS,	Kobeissy	FH.	Methods	in	
tobacco	abuse:	proteomic	changes	following	second-hand	smoke	exposure.	Methods	Mol	
Biol.	2012;829:329-348.	
Guingab-Cagmat	JD,	Stevens	SM,	Jr.,	Ratliff	MV,	Zhang	Z,	Gold	MS,	Anagli	J,	Wang	KK,	
Kobeissy	FH.	Identification	of	tyrosine	nitration	in	UCH-L1	and	GAPDH.	Electrophoresis.	
2011;32(13):1692-1705.		
CARBON	MONOXIDE	HYPOXIA	IN	TOBACCO	SMOKE	INDUCED	DISEASE		

J.	Timothy	O’Neill,	PhD;	Uniformed	Services	University	of	the	Health	Sciences;	CIA	
2005		

Dr.	O’Neill’s	laboratory	used	chronic	carbon	monoxide	(CO)	hypoxia	as	a	model	of	cigarette	
smoking	in	mice	to	examine	cardiovascular	adaptive	changes.	Mice	were	exposed	to	0,	100,	
or	500	ppm	CO	for	30	days.	Blood	pressure	dropped	in	the	group	with	the	highest	CO	and	
stayed	lower	than	those	with	low	CO	or	no	CO	exposure.	Weight	of	the	500	ppm	group	fell	
for	the	first	week	of	exposure	but	returned	to	normal	thereafter.	At	day	30,	total	
hemoglobin	was	significantly	elevated	from	18.4	to	20.7	and	30.0	gms	%	by	100	ppm	and	
500	ppm,	respectively.	Carboxyhemoglobin	was	also	increased	by	CO	exposure	from	4.5	to	
17.2	and	53.4%,	respectively.	Two	hypoxia	inducible	factor	1	alpha-regulated	proteins,	
vascular	endothelial	growth	factor	and	erythropoietin,	were	also	found	to	increase	in	brain	
and	kidney	with	increased	CO	exposure.	These	data	suggest	that	mice	adapt	to	chronic	CO	
hypoxia	by	increasing	hemoglobin	and	microvascular	proliferation	rather	than	by	cardiac	
output	to	maintain	tissue	oxygenation.	The	increase	in	erythropoietin	in	the	brain	is	
neuroprotective.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Trentini	JF,	O'Neill	JT,	Poluch	S,	Juliano	SL.	Prenatal	carbon	monoxide	impairs	migration	of	
interneurons	into	the	cerebral	cortex.	Neurotoxicology.	2016;53:31-44.	

	PRESENTATIONS	AND	ABSTRACTS	
O’Neill	JT,	Trentini	J,	Li	A,	Halim	N,	Ren	M,	Xing	G,	Thaker	J,	Verma	A.	Cardiovascular	(CV)	
adaptation	to	chronic	mild	carbon	monoxide	(CO)	hypoxia	in	mice	[abstract].	FASEB	J	
2007;21:A1287-A1288.	

LDL	OXIDATION	BY	SECONDHAND	TOBACCO	SMOKE		

JeanClare	Seagrave,	PhD;	Lovelace	Respiratory	Research	Institute;	CIA	2005		
Dr.	Seagrave’s	specific	aims	were	1)	to	determine	the	capacity	of	SHS	to	oxidize	low-density	
lipoprotein	(LDL)	in	the	vascular	compartment	of	a	physiologically	relevant	in	vitro	model;	
2)	to	determine	the	relationships	among	SHS	exposure,	increased	levels	of	oxidized	LDL,	
atherogenesis,	and	the	potential	for	an	antioxidant-rich	diet	to	reduce	LDL	oxidation	and	
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progression	of	atherosclerotic	lesions	using	an	atherosclerosis-susceptible	strain	of	mice;	
and	3)	to	evaluate	the	oxidation	of	LDL	in	an	isolated-perfused	rat	lung	model.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Pickett	G,	Seagrave	J,	Boggs	S,	Polzin	G,	Richter	P,	Tesfaigzi	Y.	Effects	of	10	cigarette	smoke	
condensates	on	primary	human	airway	epithelial	cells	by	comparative	gene	and	cytokine	
expression	studies.	Toxicol	Sci.	2010;114(1):79-89.	

ORGANISMAL	EFFECT	OF	TOBACCO	SMOKE	ON	TELOMERASE	NULL	MICE		

Kwok-Kin	Wong,	MD,	PhD;	Dana-Farber	Cancer	Institute;	CIA	2005		
Dr.	Wong’s	hypothesis	was	that	when	exposed	to	SHS,	mice	engineered	to	have	critically	
short	dysfunctional	telomeres	would	be	predisposed	to	accelerated	organ	failure	and	
higher	frequency	of	tumorigenesis	in	the	lung	and	other	organs.	He	chronically	exposed	
cohorts	of	wild-type	mice,	telomerase-null	mice	with	long	telomeres,	and	telomerase-null	
mice	with	shortened	telomeres,	to	SHS.	These	mice	were	analyzed	for	level	of	
inflammation,	cell	proliferation,	and	apoptosis	in	various	organs.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Engelman	JA,	Chen	L,	Tan	X,	Crosby	K,	Guimaraes	AR,	Upadhyay	R,	Maira	M,	McNamara	K,	
Perera	SA,	Song	Y,	Chirieac	LR,	Kaur	R,	Lightbown	A,	Simendinger	J,	Li	T,	Padera	RF,	Garcia-
Echeverria	C,	Weissleder	R,	Mahmood	U,	Cantley	LC,	Wong	KK.	Effective	use	of	PI3K	and	
MEK	inhibitors	to	treat	mutant	Kras	G12D	and	PIK3CA	H1047R	murine	lung	cancers.	Nat	
Med.	2008;14(12):1351-1356.	
Girnun	GD,	Chen	L,	Silvaggi	J,	Drapkin	R,	Chirieac	LR,	Padera	RF,	Upadhyay	R,	Vafai	SB,	
Weissleder	R,	Mahmood	U,	Naseri	E,	Buckley	S,	Li	D,	Force	J,	McNamara	K,	Demetri	G,	
Spiegelman	BM,	Wong	KK.	Regression	of	drug-resistant	lung	cancer	by	the	combination	of	
rosiglitazone	and	carboplatin.	Clin	Cancer	Res.	2008;14(20):6478-6486.	

Huang	YT,	Lin	X,	Liu	Y,	Chirieac	LR,	McGovern	R,	Wain	J,	Heist	R,	Skaug	V,	Zienolddiny	S,	
Haugen	A,	Su	L,	Fox	EA,	Wong	KK,	Christiani	DC.	Cigarette	smoking	increases	copy	number	
alterations	in	nonsmall-cell	lung	cancer.	Proc	Natl	Acad	Sci	U	S	A.	2011;108(39):16345-
16350.	
Ji	H,	Li	D,	Chen	L,	Shimamura	T,	Kobayashi	S,	McNamara	K,	Mahmood	U,	Mitchell	A,	Sun	Y,	
Al-Hashem	R,	Chirieac	LR,	Padera	R,	Bronson	RT,	Kim	W,	Janne	PA,	Shapiro	GI,	Tenen	D,	
Johnson	BE,	Weissleder	R,	Sharpless	NE,	Wong	KK.	The	impact	of	human	EGFR	kinase	
domain	mutations	on	lung	tumorigenesis	and	in	vivo	sensitivity	to	EGFR-targeted	
therapies.	Cancer	Cell.	2006;9(6):485-495.	
Ji	H,	Ramsey	MR,	Hayes	DN,	Fan	C,	McNamara	K,	Kozlowski	P,	Torrice	C,	Wu	MC,	
Shimamura	T,	Perera	SA,	Liang	MC,	Cai	D,	Naumov	GN,	Bao	L,	Contreras	CM,	Li	D,	Chen	L,	
Krishnamurthy	J,	Koivunen	J,	Chirieac	LR,	Padera	RF,	Bronson	RT,	Lindeman	NI,	Christiani	
DC,	Lin	X,	Shapiro	GI,	Janne	PA,	Johnson	BE,	Meyerson	M,	Kwiatkowski	DJ,	Castrillon	DH,	
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Bardeesy	N,	Sharpless	NE,	Wong	KK.	LKB1	modulates	lung	cancer	differentiation	and	
metastasis.	Nature.	2007;448(7155):807-810.	

Ji	H,	Wang	Z,	Perera	SA,	Li	D,	Liang	MC,	Zaghlul	S,	McNamara	K,	Chen	L,	Albert	M,	Sun	Y,	Al-
Hashem	R,	Chirieac	LR,	Padera	R,	Bronson	RT,	Thomas	RK,	Garraway	LA,	Janne	PA,	Johnson	
BE,	Chin	L,	Wong	KK.	Mutations	in	BRAF	and	KRAS	converge	on	activation	of	the	mitogen-
activated	protein	kinase	pathway	in	lung	cancer	mouse	models.	Cancer	Res.	
2007;67(10):4933-4939.	

Ji	H,	Zhao	X,	Yuza	Y,	Shimamura	T,	Li	D,	Protopopov	A,	Jung	BL,	McNamara	K,	Xia	H,	Glatt	
KA,	Thomas	RK,	Sasaki	H,	Horner	JW,	Eck	M,	Mitchell	A,	Sun	Y,	Al-Hashem	R,	Bronson	RT,	
Rabindran	SK,	Discafani	CM,	Maher	E,	Shapiro	GI,	Meyerson	M,	Wong	KK.	Epidermal	growth	
factor	receptor	variant	III	mutations	in	lung	tumorigenesis	and	sensitivity	to	tyrosine	
kinase	inhibitors.	Proc	Natl	Acad	Sci	U	S	A.	2006;103(20):7817-7822.	

Kobayashi	S,	Ji	H,	Yuza	Y,	Meyerson	M,	Wong	KK,	Tenen	DG,	Halmos	B.	An	alternative	
inhibitor	overcomes	resistance	caused	by	a	mutation	of	the	epidermal	growth	factor	
receptor.	Cancer	Res.	2005;65(16):7096-7101.	

Li	D,	Ambrogio	L,	Shimamura	T,	Kubo	S,	Takahashi	M,	Chirieac	LR,	Padera	RF,	Shapiro	GI,	
Baum	A,	Himmelsbach	F,	Rettig	WJ,	Meyerson	M,	Solca	F,	Greulich	H,	Wong	KK.	BIBW2992,	
an	irreversible	EGFR/HER2	inhibitor	highly	effective	in	preclinical	lung	cancer	models.	
Oncogene.	2008;27(34):4702-4711.	
Li	D,	Shimamura	T,	Ji	H,	Chen	L,	Haringsma	HJ,	McNamara	K,	Liang	MC,	Perera	SA,	Zaghlul	S,	
Borgman	CL,	Kubo	S,	Takahashi	M,	Sun	Y,	Chirieac	LR,	Padera	RF,	Lindeman	NI,	Janne	PA,	
Thomas	RK,	Meyerson	ML,	Eck	MJ,	Engelman	JA,	Shapiro	GI,	Wong	KK.	Bronchial	and	
peripheral	murine	lung	carcinomas	induced	by	T790M-L858R	mutant	EGFR	respond	to	
HKI-272	and	rapamycin	combination	therapy.	Cancer	Cell.	2007;12(1):81-93.	
Perera	SA,	Li	D,	Shimamura	T,	Raso	MG,	Ji	H,	Chen	L,	Borgman	CL,	Zaghlul	S,	Brandstetter	
KA,	Kubo	S,	Takahashi	M,	Chirieac	LR,	Padera	RF,	Bronson	RT,	Shapiro	GI,	Greulich	H,	
Meyerson	M,	Guertler	U,	Chesa	PG,	Solca	F,	Wistuba,	II,	Wong	KK.	HER2YVMA	drives	rapid	
development	of	adenosquamous	lung	tumors	in	mice	that	are	sensitive	to	BIBW2992	and	
rapamycin	combination	therapy.	Proc	Natl	Acad	Sci	U	S	A.	2009;106(2):474-479.	

Perera	SA,	Maser	RS,	Xia	H,	McNamara	K,	Protopopov	A,	Chen	L,	Hezel	AF,	Kim	CF,	Bronson	
RT,	Castrillon	DH,	Chin	L,	Bardeesy	N,	Depinho	RA,	Wong	KK.	Telomere	dysfunction	
promotes	genome	instability	and	metastatic	potential	in	a	K-ras	p53	mouse	model	of	lung	
cancer.	Carcinogenesis.	2008;29(4):747-753.	

Shimamura	T,	Ji	H,	Minami	Y,	Thomas	RK,	Lowell	AM,	Shah	K,	Greulich	H,	Glatt	KA,	
Meyerson	M,	Shapiro	GI,	Wong	KK.	Non-small-cell	lung	cancer	and	Ba/F3	transformed	cells	
harboring	the	ERBB2	G776insV_G/C	mutation	are	sensitive	to	the	dual-specific	epidermal	
growth	factor	receptor	and	ERBB2	inhibitor	HKI-272.	Cancer	Res.	2006;66(13):6487-6491.	
Shimamura	T,	Li	D,	Ji	H,	Haringsma	HJ,	Liniker	E,	Borgman	CL,	Lowell	AM,	Minami	Y,	
McNamara	K,	Perera	SA,	Zaghlul	S,	Thomas	RK,	Greulich	H,	Kobayashi	S,	Chirieac	LR,	
Padera	RF,	Kubo	S,	Takahashi	M,	Tenen	DG,	Meyerson	M,	Wong	KK,	Shapiro	GI.	Hsp90	
inhibition	suppresses	mutant	EGFR-T790M	signaling	and	overcomes	kinase	inhibitor	
resistance.	Cancer	Res.	2008;68(14):5827-5838.	
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NICOTINE	REGULATION	OF	MANGANESE	SUPEROXIDE	DISMUTASE		
Richard	J.	Rogers,	MD;	University	of	Florida;	YCSA	2004		

Dr.	Rogers’s	hypothesis	was	that	nicotine	alters	the	transcription	of	basal	and	
inflammatory	mediator-inducible	expression	of	manganese	superoxide	dismutase	
(MnSOD),	a	mitochondrial	enzyme	serving	as	a	crucial	antioxidant	within	all	aerobic	
organisms.	Additional	hypotheses	were	that	nicotine	alters	basal	and	inducible	MnSOD	
gene	expression	via	a	nicotinic	acetylcholine	receptor-mediated	pathway,	and	that	nicotine	
affects	MnSOD	expression	by	altering	important	protein-DNA	interactions	on	the	
regulatory	region	of	the	MnSOD	gene.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Drake	TJ,	Medley	CD,	Sen	A,	Rogers	RJ,	Tan	W.	Stochasticity	of	manganese	superoxide	
dismutase	mRNA	expression	in	breast	carcinoma	cells	by	molecular	beacon	imaging.	
Chembiochem.	2005;6(11):2041-2047.	
Medley	CD,	Drake	TJ,	Tomasini	JM,	Rogers	RJ,	Tan	W.	Simultaneous	monitoring	of	the	
expression	of	multiple	genes	inside	of	single	breast	carcinoma	cells.	Anal	Chem.	
2005;77(15):4713-4718.	

EXPOSURE	TO	SHS/POPULATION	STUDIES		

Completed	Research		
IDENTIFYING	SHS	EXPOSURE	IN	HOSPITAL	PATIENTS		

Nancy	Rigotti,	MD;	Massachusetts	General	Hospital;	CIA	2012		
Dr.	Rigotti	and	colleagues	used	the	opportunity	of	a	system-level	change	in	hospital	
practice,	the	hospital	electronic	medical	record	(EMR),	to	achieve	the	goal	of	embedding	
SHS	exposure	documentation	into	routine	hospital	practice.	Massachusetts	General	
Hospital,	a	900-bed	hospital	in	Boston,	was	transitioning	its	inpatient	records	from	paper	
to	EMR.	Dr.	Rigotti	and	her	team	succeeded	in	adding	a	question	to	identify	SHS	exposure	
to	the	template	that	doctors	and	nurses	will	use	to	admit	every	patient.	The	investigators	
evaluated	the	impact	of	this	change	on	SHS	documentation	rates	and	built	on	it	with	an	
intervention	to	encourage	nurses	to	advise	patients	to	adopt	smoke-free	home	policies.	
Results	of	this	study	can	be	used	to	compare	the	impact	of	the	system	change	on	
individuals	with	COPD	and	asthma	versus	other	diagnoses.	Because	EMRs	are	being	rapidly	
adopted	nationwide,	this	project	has	the	potential	for	broad	dissemination	to	US	hospitals.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Kruse	GR,	Rigotti	NA.	Routine	screening	of	hospital	patients	for	secondhand	tobacco	smoke	
exposure:	a	feasibility	study.	Prev	Med.	2014;69:141-145.	
Rigotti	NA,	Clair	C.	Managing	tobacco	use:	the	neglected	cardiovascular	disease	risk	factor.	
Eur	Heart	J.	2013;34(42):3259-3267.	
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PRESENTATIONS	AND	ABSTRACTS		
Kruse	GR,	Ives	Erickson	J,	Rigotti	NA.	Implementation	of	a	routine	assessment	of	smoke	
free	homes	among	hospitalized	patients.	Presented	at	the	2014	Annual	Meeting	of	the	
Society	for	Research	in	Nicotine	and	Tobacco.	Seattle,	WA,	Feb	5-8,	2014.		

REDUCING	SMOKE	EXPOSURE	IN	CHILDREN	FACING	SURGERY		

David	Warner,	MD;	Mayo	Clinic;	YCSA	2009		
Dr.	Warner	and	colleagues	developed	and	test	piloted	a	brief	practice-based	intervention	
that	can	be	used	by	surgical	providers	(e.g.,	surgeons,	anesthesiologists,	and	perioperative	
nurses)	to	reduce	SHS	exposure	of	children	who	are	scheduled	for	procedures	requiring	
general	anesthesia.	The	team	learned	that	both	parental	and	clinician	interest	is	high	in	
reducing	SHS	exposure	of	children	undergoing	surgery.	They	also	learned	that	in	this	
setting,	parents	are	much	more	likely	to	be	receptive	to	mitigation	procedures	rather	than	
insistence	that	they	quit	smoking	for	good,	a	fact	incorporated	in	the	intervention	
approach.	The	intervention	has	been	implemented	in	the	clinical	practice	at	Mayo	Clinic	
Rochester,	and	its	effectiveness	is	being	evaluated.	This	intervention	has	the	potential	to	be	
disseminated	throughout	the	country,	with	great	benefit	to	children	undergoing	surgery.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Shi	Y,	Warner	DO.	Pediatric	surgery	and	parental	smoking	behavior.	Anesthesiology.	
2011;115(1):12-17.	

Warner	DO,	Campbell	EB,	Hathaway	JC,	Shi	Y,	Flick	R,	Harrison	TE,	Hinds	RF,	Klesges	RC,	
Vickers	KS.	Reducing	secondhand	smoke	exposure	of	children	undergoing	surgery.	Am	J	
Health	Behav.	2014;38(6):924-932.	

REDUCING	SECONDHAND	TOBACCO	SMOKE	EXPOSURE	AMONG	YOUNG	CHILDREN		
Abu	S.	Abdullah,	MD,	PhD,	MPH,	MFPH;	Boston	University,	Guangxi	Medical	
University;	CIA	2008		

Dr.	Abdullah	examined	the	effectiveness	of	a	smoking	hygiene	intervention	(SHI)	delivered	
by	a	community	health	worker	(CHW)	to	reduce	SHS	exposure	and	improve	respiratory	
health	among	young	children	in	urban	settings	in	Shanghai,	China.	Baseline	data	on	SHS	
exposure	and	health	status	of	young	children	was	obtained	as	well	as	smoking	status	of	
parents	and	other	household	members.	Effectiveness	data	was	generated	for	CHW-
delivered	SHI,	and	culturally	appropriate	biochemical	measures	to	assess	children’s	
exposure	to	household	SHS	were	developed.	The	first	part	of	the	study	was	a	pre-
intervention	baseline	assessment;	the	second,	a	randomized	controlled	trial	among	
households	in	urban	Shanghai.	Participants	included	families	with	a	child	aged	below	5	
years	and	at	least	one	smoker	in	the	household.	All	smokers	in	the	intervention	group	
received	CHW-delivered	SHI	and	educational	pamphlets	on	hazards	of	SHS.	The	SHI	
comprises	behavioral	counseling	on	the	health	hazards	of	SHS	for	children	and	brief	advice	
to	quit	or	to	adopt	a	no	smoking	practice	around	children.	The	control	group	received	no	
intervention	for	reducing	SHS	or	quitting	smoking,	but	received	a	placebo	education	
pamphlet	on	child	development	issues.	The	control	group	subjects	received	the	same	SHI	
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as	the	intervention	group	upon	completion	of	the	follow	up	assessment.	The	main	outcome	
measures	were	subject-reported	improvement	of	smoking	hygiene	practices	within	the	
household	and	reduction	in	children’s	cotinine	concentrations	in	urine	at	6-month	follow	
up.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Abdullah	AS,	Hua	F,	Xia	X,	Hurlburt	S,	Ng	P,	MacLeod	W,	Siegel	M,	Griffiths	S,	Zhang	Z.	
Second-hand	smoke	exposure	and	household	smoking	bans	in	Chinese	families:	a	
qualitative	study.	Health	Soc	Care	Community.	2012;20(4):356-364.	
Xia	X,	Pin-pin	Z,	Abdullah	AS,	Hua	F.	Application	and	development	of	protection	motivation	
theory	in	individual	behavior	change.	Chinese	Journal	of	Health	Education	
2009;25(11):853-855.	

PRESENTATIONS	AND	ABSTRACTS		

Abdullah	AS,	Hua	F,	Hurlburt	S,	Xia	X,	Bing	Q,	Qiming	F,	Siegel	M.	Predictors	of	household	
smoking	restrictions	in	the	urban	Chinese	families	with	young	children.	Presented	at	
the18th	Annual	Society	for	Research	on	Nicotine	and	Tobacco	Meeting.	Houston,	TX,	Mar	
12-16,	2012.		
Abdullah	AS,	Hua	F,	Xia	X,	Hurlburt	S,	Bing	Q,	Yun	W.	Community	health	worker	delivered	
SHS	exposure	reduction	intervention	in	households	of	young	children:	a	randomised	
controlled	trial.	Presented	at	the18th	Annual	Society	for	Research	on	Nicotine	and	Tobacco	
Meeting.	Houston,	TX,	Mar	12-16,	2012.		

Xia	X,	Hua	F,	Bing	Q,	Yun	W,	Hurlburt	S,	Abdullah	AS.	Factors	associated	with	participation	
of	smoker	parents	or	caregivers	in	a	CHW	delivered	SHS	exposure	reduction	intervention	
in	China.	Presented	at	the18th	Annual	Society	for	Research	on	Nicotine	and	Tobacco	
Meeting.	Houston,	TX,	Mar	12-16,	2012.		

SECONDHAND	SMOKE	EXPOSURE	AND	PEDIATRIC	ILLNESS	IN	THE	US		

Hillel	R.	Alpert,	ScM;	Harvard	School	of	Public	Health;	CIA	2008		
Dr.	Alpert	and	his	colleagues	analyzed	data	from	the	2001-2006	National	Health	and	
Nutrition	Examination	Survey	for	11,657	non-smokers	aged	<15	years.	Residence/housing	
was	categorized	as	multi-unit	housing	(MUH)	or	detached.	Household	SHS	exposure	was	
defined	as	≥1	smoker	in	the	home.	The	number	of	ambulatory	or	emergency	visits	in	the	
past	year	due	to	wheezing	was	self-reported.	A	multivariate	Poisson	regression	model	was	
fitted	to	assess	the	effect	of	household	SHS	exposure	and	housing	type	on	hospital	visits	on	
account	of	wheezing,	adjusting	for	pre-existing	asthma,	general	health	condition,	sex,	age,	
race/ethnicity,	household	reference-person	education,	and	poverty	index	ratio.	Household	
SHS	exposure-housing	type	interaction	was	assessed	using	the	likelihood-ratio	test.	The	
research	team	found	that	children	exposed	to	household	SHS	had	1.89	times	the	rate	of	
hospital	visits	due	to	wheezing	compared	to	non-exposed	children.	The	rate	of	hospital	
visits	among	children	in	MUH	was	1.62	times	that	of	children	in	detached	houses.	The	effect	
of	SHS	exposure	on	hospital	visits	in	children	in	MUH	was	higher	compared	to	children	in	
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detached	houses.	Overall,	the	effect	of	household	SHS	exposure	on	hospital	visits	due	to	
wheezing	was	significantly	higher	in	MUH	children	compared	to	those	in	detached	housing.		

FAMRI	SUPPORTED	RESEARCH	
PUBLICATIONS		

Alpert	HR,	Behm	I,	Connolly	GN,	Kabir	Z.	Smoke-free	households	with	children	and	
decreasing	rates	of	paediatric	clinical	encounters	for	otitis	media	in	the	United	States.	Tob	
Control.	2011;20(3):207-211.	

Alpert	HR,	Koh	HK,	Connolly	GN.	After	the	master	settlement	agreement:	targeting	and	
exposure	of	youth	to	magazine	tobacco	advertising.	Health	Aff	(Millwood).	
2008;27(6):w503-512.	

Alpert	HR,	O'Connor	RJ,	Spalletta	R,	Connolly	GN.	Recent	Advances	in	Cigarette	Ignition	
Propensity	Research	and	Development.	Fire	Technol.	2010;46(2):275-289.	

Behm	I,	Kabir	Z,	Connolly	GN,	Alpert	HR.	Increasing	prevalence	of	smoke-free	homes	and	
decreasing	rates	of	sudden	infant	death	syndrome	in	the	United	States:	an	ecological	
association	study.	Tob	Control.	2012;21(1):6-11.	

Christophi	CA,	Kolokotroni	O,	Alpert	HR,	Warren	CW,	Jones	NR,	Demokritou	P,	Connolly	GN.	
Prevalence	and	social	environment	of	cigarette	smoking	in	Cyprus	youth.	BMC	Public	
Health.	2008;8:190.	

Kabir	Z,	Alpert	HR,	Goodman	PG,	Haw	S,	Behm	I,	Connolly	GN,	Gupta	PC,	Clancy	L.	Effect	of	
smoke-free	home	and	workplace	policies	on	second-hand	smoke	exposure	levels	in	
children:	An	evidence	summary.	Ped	Health.	2010;4:391-403.	

Kabir	Z,	Connolly	GN,	Alpert	HR.	Secondhand	smoke	exposure	and	neurobehavioral	
disorders	among	children	in	the	United	States.	Pediatrics.	2011;128(2):263-270.	

Koh	HK,	Alpert	HR,	Judge	CM,	Caughey	RW,	Elqura	LJ,	Connolly	GN,	Warren	CW.	
Understanding	worldwide	youth	attitudes	towards	smoke-free	policies:	an	analysis	of	the	
Global	Youth	Tobacco	Survey.	Tob	Control.	2011;20(3):219-225.	

Kreslake	JM,	Wayne	GF,	Alpert	HR,	Koh	HK,	Connolly	GN.	Tobacco	industry	control	of	
menthol	in	cigarettes	and	targeting	of	adolescents	and	young	adults.	Am	J	Public	Health.	
2008;98(9):1685-1692.	

Leistikow	BN,	Kabir	Z,	Connolly	GN,	Clancy	L,	Alpert	HR.	Male	tobacco	smoke	load	and	non-
lung	cancer	mortality	associations	in	Massachusetts.	BMC	Cancer.	2008;8:341.	

PRESENTATIONS	AND	ABSTRACTS		
Alpert	H.	Factors	associated	with	youth	support	of	public	smoking	bans	in	developing	
countries	worldwide:	Results	from	the	Global	Youth	Tobacco	Survey.	Presented	at	14th	
World	Conference	on	Tobacco	or	Health.	Mumbai,	India,	Mar	8-11,	2009.		
Alpert	H.	Manipulation	of	free	nicotine	and	its	dosing	to	target	high	risk	groups.	presented	
at	the	cigarette	industry’s	entry	into	the	smokeless	tobacco	market:	research	and	policy	
questions	and	concerns.	Meeting	at	Harvard	School	of	Public	Health.	Boston,	MA,	Jul	10,	
2008.		
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Alpert	H.	Role	of	the	secondary	school	environment	on	secondhand	smoke	exposure	among	
Cypriot	youth.	Presented	at	14th	World	Conference	on	Tobacco	or	Health.	Mumbai,	India,	
Mar	8-11,	2009.		
Alpert	H.	Youth	attitudes	and	public	smoking	ban	policies	in	developing	countries	
worldwide:	Results	from	the	global	youth	tobacco	survey.	Presented	at	14th	World	
Conference	on	Tobacco	or	Health.	Mumbai,	India,	Mar	8-11,	2009.		
Alpert,	H.	Trends	in	second	hand	tobacco	smoke	exposure	and	pediatric	illness	in	the	U.S.	
Presented	at	Joint	Conference	of	Society	for	Research	on	Nicotine	and	Tobacco	(SRNT)	and	
SRNT-Europe.	Dublin,	Ireland,	Apr	27-30,	2009.		
Kabir	Z,	Connolly	GN,	Alpert	HR.	Second-hand	smoke	exposure	in	the	home	and	
neurobehavioral	disorders	among	children	in	the	United	States.	Presented	at	the	16th	
Annual	Meeting	of	Society	for	Research	on	Nicotine	and	Tobacco.	Toronto,	ON,	Canada.	Feb	
24-27,	2011.		

SMOKE-FREE	AIR	LAWS,	EXPOSURE,	AND	HEALTH	IN	ADOLESCENTS		
Gregory	N.	Connolly,	DMD,	MPH;	Harvard	School	of	Public	Health;	CIA	2008		

Dr.	Connolly	examined	the	association	between	SHS	exposure	of	children	in	the	home	and	
SHS-related	pediatric	diagnoses	and	symptoms	in	all	US	health	care	settings,	as	well	as	the	
association	between	SHS	exposure	of	children	in	the	home	and	health	services	utilization	
for	treatment	of	SHS-related	pediatric	diagnoses	and	symptoms	in	all	US	health	care	
settings.	He	used	a	cross-sectional	observational	design	involving	secondary	data	analysis	
of	existing	national	and	state-level	data	sets.	The	outcome	measures	were	SHS-related	
pediatric	diagnoses	and	symptoms	and	health	services	utilization	for	treatment	of	SHS-
related	pediatric	diagnoses	and	symptoms.	The	exposure	measurements	were	percentage	
of	households	with	an	adult	smoker	and	any	children,	percentage	of	households	with	
smoking	restrictions,	percentage	of	households	with	an	adult	smoker	and	any	children	and	
smoking	allowed,	percentage	of	children	exposed	to	SHS	in	the	home,	percentage	of	
population	coverage	with	comprehensive	smoke-free	workplace	laws,	and	percentage	of	
coverage	with	smoke-free	day	care	center	regulations.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Dove	MS,	Dockery	DW,	Connolly	GN.	Smoke-free	air	laws	and	secondhand	smoke	exposure	
among	nonsmoking	youth.	Pediatrics.	2010;126(1):80-87.	
Dove	MS,	Dockery	DW,	Connolly	GN.	Smoke-free	air	laws	and	asthma	prevalence,	
symptoms,	and	severity	among	nonsmoking	youth.	Pediatrics.	2011;127(1):102-109.	

Kabir	Z,	Connolly	GN,	Clancy	L,	Koh	HK,	Capewell	S.	Coronary	heart	disease	deaths	and	
decreased	smoking	prevalence	in	Massachusetts,	1993-2003.	Am	J	Public	Health.	
2008;98(8):1468-1469.	
Kabir	Z,	Connolly	GN,	Koh	HK,	Clancy	L.	Chronic	Obstructive	Pulmonary	Disease	
hospitalization	rates	in	Massachusetts:	a	trend	analysis.	QJM.	2010;103(3):163-168.	
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Vardavas	CI,	Dimitrakaki	C,	Schoretsaniti	S,	Patelarou	E,	Filippidis	FT,	Connolly	GN,	Tountas	
Y.	The	role	of	the	non-smoker	in	enforcing	smoke-free	laws.	J	Public	Health	Policy.	
2011;32(1):46-59.	
SMOKE-FREE	AIR	LAWS,	EXPOSURE,	AND	HEALTH	IN	ADOLESCENTS	SMOKE	IN	
MULTIUNIT	HOUSING	

Andrew	Hyland,	PhD;	Roswell	Park	Alliance	Foundation;	CIA	2008		
Dr.	Hyland	and	colleagues	evaluated	the	impact	of	an	informational	packet	on	the	benefits	
of	implementing	a	smoke-free	policy	among	multi-unit	housing	(MUH)	operators	in	two	
counties	of	New	York	State.	MUH	operators	in	these	intervention	communities	receiving	
the	informational	packet	were	more	likely	to	report	interest	in	adopting	a	smoke-free	
initiative	and	were	less	likely	to	report	concerns	about	adopting	such	a	program	compared	
to	a	control	group	of	MUH	operators	from	the	rest	of	New	York	State.	However,	the	rate	of	
adoption	of	smoke-free	initiatives	over	the	intervention	period	was	comparable	between	
the	groups.	The	team	also	examined	SHS	transfer	between	smoke-permitted	and	smoke-
free	units	in	eleven	MUH	buildings,	and	found	evidence	of	SHS	transfer	from	smoke-
permitted	units.	Many	factors	were	found	to	be	determinants	of	SHS	transfer	from	smoke-
permitted	units	to	adjacent	smoke-free	units,	including	ventilation	and	proximity	between	
units.	National	assessments	mirrored	many	of	the	findings	from	the	state	assessment.		
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Hyland	A,	Barnoya	J,	Corral	JE.	Smoke-free	air	policies:	past,	present	and	future.	Tob	
Control.	2012;21(2):154-161.	

Kasza	KA,	McKee	SA,	Rivard	C,	Hyland	AJ.	Smoke-free	bar	policies	and	smokers'	alcohol	
consumption:	findings	from	the	International	Tobacco	Control	Four	Country	Survey.	Drug	
Alcohol	Depend.	2012;126(1-2):240-245.	
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in	multiunit	housing.	Nicotine	Tob	Res.	2010;12(11):1133-1141.	
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smoke-free	policy	implementation	and	support	among	owners	and	managers	of	multiunit	
housing.	Nicotine	Tob	Res.	2010;12(2):159-163.	



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

721	

Widome	R,	Samet	JM,	Hiatt	RA,	Luke	DA,	Orleans	CT,	Ponkshe	P,	Hyland	A.	Science,	
prudence,	and	politics:	the	case	of	smoke-free	indoor	spaces.	Ann	Epidemiol.	
2010;20(6):428-435.	
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Hyland	AJ.	A	Multiple	stakeholder	evaluation	of	the	impact	of	secondhand	smoke	exposure	
in	multi-unit	housing.	Presented	at	Clearing	the	Air:	An	Institute	for	Policy	Advocacy,	VI.	
Lake	Tahoe,	CA,	Sept	22,	2009.		

Hyland	AJ.	Attitudes,	experiences,	and	acceptance	of	smoke-free	policies	in	multi-unit	
housing	establishments:	A	national	study	of	multi-unit	housing	operators	and	residents.	
Presented	at	the	University	of	California,	San	Francisco.	San	Francisco,	CA,	Jan	13,	2012.		

Hyland	AJ.	Measuring	secondhand	smoke	exposure	in	different	microenvironments.	
Presented	at	the	Bi-National	Tobacco	Conference	Series:	More	Smoke-Free	Air.	Buffalo,	NY,	
Jun	3,	2009.		

Hyland	AJ.	Measuring	tobacco	smoke	pollution	in	multi-unit	housing.	Presented	at	the	
National	Conference	on	Tobacco	or	Health	Ancillary	Meeting	on	Multi-Unit	Housing.	
Phoenix,	AZ,	Jun	9,	2009.		

Hyland	AJ.	Measuring	secondhand	smoke	exposure	in	different	microenvironments.	
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2009.		
Hyland	AJ.	Scientific	evidence	related	to	secondhand	smoke	exposure	in	multi-unit	housing.	
Presented	at	the	Regional	Municipality	of	Waterloo	Community	Services	Committee	
Meeting.	Waterloo,	ON,	Canada,	Oct	6,	2009.		
Hyland	AJ.	Smoke-free	policies	make	good	dollars	and	sense:	a	multiple	stakeholder	
evaluation	of	the	impact	of	secondhand	smoke	exposure	in	multi-unit	housing.	Presented	at	
the	2009	Seminar	Series	at	the	Department	of	Social	and	Preventive	Medicine,	State	
University	of	New	York	at	Buffalo.	Buffalo,	NY,	Feb	22,	2009.		

King	BA,	Travers	MJ,	Cummings	KM,	Mahoney	MC,	Hyland	AJ.	Quantitative	assessment	of	
secondhand	smoke	transfer	in	multi-unit	housing.	Presented	at	the	National	Conference	on	
Tobacco	or	Health.	Phoenix,	AZ,	Jun	10-12,	2009.		

King	BA,	Travers	MJ,	Cummings	KM,	Mahoney	MC,	Hyland	AJ.	Quantitative	assessment	of	
secondhand	smoke	transfer	in	multi-unit	dwellings.	Presented	at	the	Joint	Meeting	of	the	
Society	for	Research	on	Nicotine	and	Tobacco	(SRNT)	and	SRNT-Europe.	Dublin,	Ireland,	
Apr	27-30,	2009.		

Licht	AS,	King	BA,	Travers	MJ,	Rivard	C,	Hyland	AJ.	Attitudes,	experiences,	and	acceptance	
of	smoke-free	policies	in	multiunit	housing	establishments:	A	national	study	of	multiunit	
housing	operators	and	residents.	Presented	at	the	Meeting	of	the	Society	for	Research	on	
Nicotine	and	Tobacco	(SRNT).	Houston,	TX,	Mar	13-16,	2012.		
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FETAL	AND	INFANT	EXPOSURE	TO	SHS	AND	ITS	ROLE	IN	CHRONIC	DISEASE		
Manolis	Kogevinas,	MD,	PhD,	Leda	Chatzi,	MD,	PhD;	University	of	Crete;	CIA	2008		

Dr.	Chatzi	and	colleagues	measured	the	extent	of	SHS	exposure	in	Greek	pregnant	women	
to	determine	how	it	is	related	to	adverse	pregnancy	outcomes	and	predisposition	to	acute	
and	chronic	disease.	The	team	also	investigated	whether	the	effects	of	prenatal	SHS	
exposure	can	be	modified	by	adherence	to	the	Mediterranean	diet.	Almost	all	Greek	women	
report	exposure	to	SHS.	The	analysis	revealed	that	less	educated	women	and	those	married	
to	less	educated	husbands	had	significantly	higher	cotinine	levels.	Cotinine	levels	during	
pregnancy	were	strongly	influenced	by	the	husband’s	smoking	status,	and	women	who	quit	
smoking	once	pregnant	had	significantly	lower	NNAL	levels	in	comparison	to	women	who	
continued	to	smoke.	The	study	showed	that	educational	interventions	are	needed	to	inform	
pregnant	women	of	the	importance	of	smoke	free	households	and	cars,	and	of	the	fact	that	
exposure	to	SHS	can	be	interpreted	as	direct	exposure	to	cancer	causing	agents.		
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its	effect	on	urinary	cotinine	and	tobacco-specific	nitrosamine	(NNAL)	concentrations.	Tob	
Control.	2013;22(3):194-200.	
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Xenobiotica.	2011;41(6):456-463.	
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in	children.	Pediatr	Allergy	Immunol.	2010;21(8):1171-1178.	
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2009;20(6):S174.		

SECONDHAND	TOBACCO	SMOKE,	PEDIATRIC	HEALTHCARE	USE,	AND	SPENDING		
Douglas	Levy,	PhD;	Harvard	Medical	School;	YCSA	2008		

Dr.	Levy	used	the	nationally	representative	Medical	Expenditures	Panel	Survey	to	evaluate	
the	short-term	effect	of	household	SHS	exposure	on	pediatric	healthcare	utilization,	health	
expenditures,	number	of	days	of	school	children	miss,	and	the	number	of	workdays	adults	
miss	to	care	for	others.	He	also	focused	on	SHS	exposure	in	public	housing.	Pilot	studies	
were	conducted	including	cotinine	measurement	and	questionnaire	testing	in	residents	of	
public	housing,	setting	the	stage	for	a	large-scale	assessment	of	how	smoke-free	policies	in	
public	housing	affect	SHS	exposure	in	non-smoking	households.	This	work	provides	an	
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evidence	base	for	policy	makers,	housing	authorities,	and	landlords	considering	the	
implementation	of	residential	smoke-free	policies.		
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Levy	DE,	Winickoff	JP,	Rigotti	NA.	School	absenteeism	in	children	living	with	smokers.	
Presented	at	the	Society	of	Research	on	Nicotine	and	Tobacco	2010	Annual	Meeting.	
Toronto,	Ontario,	Canada,	Feb	17-19,	2011.		
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A	WELL-BABY	CLINIC-BASED	INTERVENTION	TO	PROTECT	INFANTS	FROM	
EXPOSURE	TO	SECONDHAND	TOBACCO	SMOKE		

Laura	Rosen,	PhD;	Tel	Aviv	University;	YCSA	2008		
Tobacco	smoke	exposure	(TSE)	harms	children.	The	very	young	are	often	captive	smokers	
in	homes	in	which	others	smoke.	Past	programs	to	protect	young	children	from	TSE	have	
shown	limited	effectiveness.	The	primary	goal	of	this	project	is	to	develop	and	test	a	
parent-oriented,	theory-based	intervention	which	will	reduce	the	TSE	of	young	children.	
Secondary	goals	are	to	increase	knowledge	of	measurement	of	TSE	in	young	children,	
explore	the	relationship	between	early	TSE	and	child	illnesses,	and	investigate	parental	
perceptions	of	child	exposure	and	perceptions.	The	study	includes	three	phases.	The	
developmental	phase	included	systematic	reviews,	a	qualitative	study	with	65	parents	and	
15	professionals,	consultations	with	experts	worldwide,	and	development	of	an	
intervention	program.	During	the	second	phase,	a	pilot	study	was	run	with	29	families	to	
test	feasibility	and	acceptability	of	program	components	and	research	procedures	using	a	
one-group	(uncontrolled)	before–and–after	study.	Dr.	Rosen	and	colleagues	are	conducting	
the	Phase	III	randomized	controlled	trial	(RCT).	The	goal	is	to	test	the	effectiveness	of	the	
developed	intervention.	Concurrent	with	the	Phase	III	RCT,	the	investigators	are	
conducting	a	small	cohort	study	(n=20)	of	TSE	in	children	aged	0-7	from	nonsmoking	
families.	Those	families	do	not	receive	an	intervention	or	take	part	in	the	RCT.	The	
intervention	program	focuses	on	enhancing	parental	perceptions	of	child	TSE,	provision	of	
information	on	risk,	and	recommendations	for	techniques	to	minimize	exposure.	The	
program	includes	motivational	interviews	with	parents	in	their	homes,	follow-up	phone	
calls,	personalized	biochemical	feedback	of	child	exposure	level	(hair	nicotine)	and	home	
air	quality,	self-help	materials	(brochure,	magnets),	use	of	digital	media	(via	a	Facebook	
platform),	a	website	(www.parents.org.il),	and	a	video	of	Patty	Young	describing	effects	of	
tobacco	smoke	on	flight	attendants.	The	qualitative	study	has	yielded	important	
information	on	parental	willingness	to	provide	child	biomarker	samples,	and	a	conceptual	
model	about	parental	perceptions	of	child	exposure	to	tobacco	smoke.	Results	from	the	
pilot	study	are	promising.	The	RCT	will	provide	high	quality	information	on	effectiveness.	
An	effective	program	could	serve	as	a	prototype	for	interventions	in	other	countries	
struggling	with	the	problem	of	young	child	TSE.		
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dilemmas	and	conflicts.	Presented	at	the	8th	Conference	on	Qualitative	Research,	Israel	
Center	for	Qualitative	Research	of	People	and	Societies.	Ben	Gurion	University,	Beersheba	
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Health.	Israel,	May	2015.		
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Health	Physicians	and	Schools	of	Public	Health.	Ramat	Gan,	Israel,	Jun	5,	2017.	
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Presented	at	the	Tel	Aviv	University	School	of	Public	Health.	Tel	Aviv,	Israel,	Mar	2014.		
Rosen	L,	Tillinger	E,	Guttman	N,	Rosenblat	S,	Zucker	D,	Myers	V.	Parental	receptivity	to	
child	biomarker	testing	for	tobacco	smoke	exposure:	A	qualitative	study.	Presented	at	the	
Conference	of	Physicians	and	Schools	of	Public	Health.	Ramat	Gan,	Israel,	Jun	2015.	
Rosen	L,	Tillinger	E,	Rosenblat	S,	Guttman	N,	Zucker	D,	Rubinstein	U,	Rosenblum	J,	
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the	Tel	Aviv	University	Medical	Faculty	Research	Fair.	Tel	Aviv,	Israel,	Apr	2014.		
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for	Research	on	Nicotine	and	Tobacco	21st	Annual	Meeting.	Philadelphia,	PA,	Feb	25-28,	
2015.		

Rosen	L,	Zucker	D,	Guttmam	N,	Brown	N,	Bitan	M,	Rule	A,	Berkovitch	M,	Myers	V.		An	
intervention	to	protect	children	from	tobacco	smoke	exposure.		Presented	at	the	SRNT	27th	
Annual	Meeting	(entirely	virtual).	Feb	24-27,	2021.	

Rosen	L.	Preventing	tobacco	smoke	exposure.	Presented	at	the	Johns	Hopkins	Bloomberg	
School	of	Public	Health.	Baltimore,	MD,	May	8,	2014.		
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from	parental	tobacco	smoke.	Presented	at	the	International	Union	of	Health	Promotion	
and	Education.	Curitiba,	Brazil,	May	2016.	
Rosen	LJ,	Lev	E,	Guttman	N,	Tillinger	E,	Rosenblat	S,	Zucker	DM,	Myers	V.	“I’m	not	smoking	
at	home,	I’m	smoking	in	the	window”:	Parental	(mis)perceptions	regarding	their	children’s	
exposure	to	tobacco	smoke.	Presented	at	the	International	Union	of	Health	Promotion	and	
Education.	Curitiba,	Brazil,	May	2016.	

Rosen	LJ,	Myers	V,	Kott	J.	Reducing	tobacco	smoke	pollution	in	homes:	a	systematic	review	
and	meta-analysis.	Presented	at	the	Society	for	Research	on	Nicotine	and	Tobacco	21st	
Annual	Meeting.	Philadelphia,	PA,	Feb	25-28,	2015.		

Rosen	L,	Zucker	D,	Guttmam	N,	Brown	N,	Bitan	M,	Rule	A,	Berkovitch	M,	Myers	V.		An	
intervention	to	protect	children	from	tobacco	smoke	exposure.		Presented	at	the	SRNT	27th	
Annual	Meeting	(entirely	virtual).	Feb	24-27,	2021.	

Talitman	M,	Steinberg	D,	Kalkbrenner	AE,	Hovell	M,	Rosen	LJ.	Association	between	
biomarkers	and	parentally-reported	measures	of	child	tobacco	smoke	exposure:	A	
secondary	analysis	of	data	from	three	trials.	Presented	at	the	Annual	Conference	of	Public	
Health	Physicians	and	Schools	of	Public	Health.	Ramat	Gan,	Israel,	Jun	2018.	

RCT	OF	A	FAMILY	INTERVENTION	TO	REDUCE	SHS	EXPOSURE	IN	CHILDREN		

Sophia	Siuchee	Chan,	PhD;	University	of	Hong	Kong;	CIA	2007		
Dr.	Chan	conducted	a	random	controlled	trial	to	evaluate	the	effectiveness	of	a	proactive	
multistep	theory-based	family	smoking	cessation	intervention	to	protect	infants	under	18	
months	from	household	SHS	exposure	and	to	help	smoking	fathers	quit.	Families	in	the	
intervention	group	received	three	telephone	smoking	cessation	counseling	sessions	to	
smoking	fathers,	one	face-to-face	counseling	with	two	telephone	follow-ups,	support	and	
reinforcement	for	non-smoking	mothers	to	implement	household	no-smoking	policies,	and	
other	preventive	measures	to	reduce	SHS	exposure.	These	families	also	received	an	
additional	face-to-face	family	counseling	session	to	encourage	the	spouses	to	work	
together	to	improve	the	household	smoking	hygiene	and	protect	their	infants.	Families	in	
the	control	group	received	usual	care	plus	a	self-help	booklet	on	smoke-free	homes	and	
brief	smoking	cessation	tips.	This	proactive	family	intervention	was	effective	in	helping	
fathers	to	quit	smoking	and	in	reducing	the	hospitalization	rate	of	infants.	However,	the	
intervention	for	empowering	mothers	to	implement	household	no-smoking	policy	was	not	
strong	enough	to	minimize	household	SHS	exposure	of	infants	and	nonsmoking	mothers.		
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Chan	SSC,	Leung	DYP,	Leung	AYM,	Leung	S,	Mak	KH,	Koh	D,	Ng	V,	Lam	TH.	Measuring	saliva	
cotinine	in	non-smoking	mothers	and	infants	living	with	smoking	fathers.	Presented	at	the	
First	Asia-Pacific	Conference	on	Health	Promotion	and	Education.	Chiba	City,	Japan,	Jul	18-
20,	2009.		
Chan	SSC,	Yau	J,	Leung	DYP,	Leung	AYM,	Leung	GM,	Leung	S,	Emmons	K,	Lam	TH.	Exploring	
mothers’	experiences	in	improving	smoking	hygiene	at	home:	A	qualitative	study.	
Presented	at	the	Society	for	Research	on	Nicotine	and	Tobacco	First	Asian	Regional	
Conference.	Bangkok,	Thailand,	Oct	28-31,	2008.		

Chan	SSC,	Yau	JPL,	Leung	DYP,	Leung	AYM,	Leung	S,	Koh	D,	Ng	V,	Lam	TH.	Saliva	cotinine	
levels	of	mothers	and	infants	exposed	to	household	secondhand	smoke.	Presented	at	the	
World	Congress	of	Cardiology	2010.	Beijing,	China,	Jun	16-19,	2010.		

Chan	SSC,	Yau	JPL,	Leung	DYP,	Leung	GM,	Emmons	K,	Leung	AYM,	Lam	TH.	Differences	in	
the	knowledge	and	attitude	towards	smoking,	secondhand	smoke,	and	smoking	cessation	
among	smoking	fathers	and	non-smoking	mothers.	Presented	at	the	Health	Research	
Symposium.	Hong	Kong,	China,	Sep	11,	2010.		
Yau	JPL,	Chan	SSC,	Lam	TH,	Fong	DYT.	A	randomized	controlled	trial	(RCT)	of	a	family	
intervention	to	reduce	secondhand	smoke	(SHS)	exposure	in	infants	and	mothers:	
preliminary	analysis	of	baseline	data.	Presented	at	the	14th	Research	Postgraduate	
Symposium.	Hong	Kong,	China,	Dec	2-3,	2009.		

Yau	JPL,	Chan	SSC,	Lam	TH,	Fong	DYT.	A	randomized	controlled	trial	(RCT)	of	a	family	
intervention	to	reduce	secondhand	smoke	(SHS)	exposure	in	infants	and	mothers.	
Presented	at	the	13th	Research	Postgraduate	Symposium.	Hong	Kong,	China,	Dec	10-11,	
2008.		

Yau	JPL,	Chan	SSC,	Lam	TH,	Fong	DYT.	A	randomized	controlled	trial	of	a	family	
intervention	to	reduce	secondhand	smoke	(SHS)	exposure	in	babies.	Presented	at	the	U21	
Doctoral	Nursing	Research	Forum	at	Health	Sciences	Meeting.	Charlottesville,	VA,	Sep	15-
19,	2008.		

Yau	JPL,	Chan	SSC,	Lam	TH,	Fong	DYT.	A	randomized	controlled	trial	(RCT)	of	a	family	
intervention	to	reduce	secondhand	smoke	(SHS)	exposure	in	infants	and	mothers:	
Preliminary	analysis	of	baseline	data.	Presented	at	the	14th	Research	Postgraduate	
Symposium.	Hong	Kong,	China,	Dec	2-3,	2009.		

Yau	JPL,	Chan	SSC,	Lam	TH,	Fong	DYT.	A	randomized	controlled	trial	(RCT)	of	a	family	
intervention	to	reduce	secondhand	smoke	(SHS)	exposure	in	infants	and	mothers:	6-month	
follow	up.	Presented	at	the	15th	Research	Postgraduate	Symposium.	Hong	Kong,	China,	Dec	
1-2,	2010.		
Yau	JPL,	Chan	SSC,	Lam	TH,	Fong	DYT.	Comparing	mothers’	saliva	cotinine	level	and	infants’	
saliva	cotinine	level	in	families	with	smoking	fathers.	Presented	at	the	Nursing	Forum.	
Hong	Kong,	China,	Jun	5-6,	2009.		
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Yau	JPL,	Chan	SSC,	Leung	AYM,	Leung	GM,	Leung	S,	Emmons	K,	Lam	TH.	A	RCT	of	a	family	
intervention	to	reduce	secondhand	smoke	(SHS)	exposure	in	children.	Presented	at	the	
Hong	Kong	Public	Health	Forum.	Hong	Kong,	China,	Sep	20,	2009.		
Yau	JPL,	Chan	SSC,	Leung	DYP,	Koh	D,	Ng	V,	Lam	TH.	Saliva	cotinine	levels	of	babies	and	
mothers	living	with	smoking	fathers	under	different	housing	types	in	Hong	Kong:	A	cross-
sectional	study.	Presented	at	Society	for	Research	on	Nicotine	and	Tobacco.	Toronto,	
Canada,	Feb	24-27,	2011.		

Yau	JPL,	Chan	SSC,	Leung	DYP,	Leung	GM,	Emmons	K,	Leung	AYM,	Koh	D,	Ng	V,	Lam	TH.	
Predictors	of	smoking	at	home	among	fathers	living	with	non-smoking	mothers	and	infants	
in	hong	Kong:	A	cross-sectional	survey.	Presented	at	the	Asian	Pacific	Conference	on	
Tobacco	or	Health.	Sydney,	Australia,	Oct	6-9,	2010.		
Yau	JPL,	Chan	SSC,	Leung	DYP,	Leung	GM,	Leung	AYM,	Emmons	K,	Leung	S,	Koh	D,	Ng	V,	
Lam	TH.	A	randomized	controlled	trial	of	a	family	intervention	to	reduce	secondhand	
smoke	(SHS)	exposure	to	children:	A	pilot	study.	Presented	at	the	Nursing	Forum.	Hong	
Kong,	China,	Jun	4,	2010.		

THE	EFFECTS	OF	SECONDHAND	SMOKE	ON	CYSTIC	FIBROSIS		

Garry	R.	Cutting,	MD;	Johns	Hopkins	Medical	Institutions;	CIA	2007		
Dr.	Cutting	and	colleagues	demonstrated	that	people	with	cystic	fibrosis	(CF)	who	are	
exposed	to	any	SHS	in	the	home	have	worse	lung	function	than	CF	patients	who	were	not	
exposed.	In	addition,	they	observed	that	certain	genetic	variants	of	an	inflammatory	gene	
(transforming	growth	factor	beta)	can	drastically	accelerate	the	decline	in	lung	function	
from	SHS	exposure.	Because	actual	SHS	exposure	can	be	difficult	to	quantify	in	the	clinical	
setting,	Dr.	Cutting’s	team	examined	the	effect	of	SHS	on	lung	function	compared	to	other	
environmental	modifiers	of	CF	lung	disease,	such	as	air	pollution,	climate,	access	to	
healthcare,	and	socioeconomic	status.	They	identified	the	role	of	climate	in	significantly	
altering	lung	function	and	studied	whether	climate	confounds	the	relationship	between	
SHS	and	lung	function.	The	team	also	collected	genetic	data	and	conducted	genome-wide	
analyses	to	look	for	genetic	variants	that	ameliorate	or	worsen	the	effects	of	SHS	exposure.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Bremer	LA,	Blackman	SM,	Vanscoy	LL,	McDougal	KE,	Bowers	A,	Naughton	KM,	Cutler	DJ,	
Cutting	GR.	Interaction	between	a	novel	TGFB1	haplotype	and	CFTR	genotype	is	associated	
with	improved	lung	function	in	cystic	fibrosis.	Hum	Mol	Genet.	2008;17(14):2228-2237.	

Collaco	JM,	Blackman	SM,	McGready	J,	Naughton	KM,	Cutting	GR.	Quantification	of	the	
relative	contribution	of	environmental	and	genetic	factors	to	variation	in	cystic	fibrosis	
lung	function.	J	Pediatr.	2010;157(5):802-807	e801-803.	

Collaco	JM,	Morrow	CB,	Green	DM,	Cutting	GR,	Mogayzel	PJ,	Jr.	Environmental	allergies	and	
respiratory	morbidities	in	cystic	fibrosis.	Pediatr	Pulmonol.	2013;48(9):857-864.	
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Collaco	JM,	Vanscoy	L,	Bremer	L,	McDougal	K,	Blackman	SM,	Bowers	A,	Naughton	K,	
Jennings	J,	Ellen	J,	Cutting	GR.	Interactions	between	secondhand	smoke	and	genes	that	
affect	cystic	fibrosis	lung	disease.	JAMA.	2008;299(4):417-424.	
Green	DM,	McDougal	KE,	Blackman	SM,	Sosnay	PR,	Henderson	LB,	Naughton	KM,	Collaco	
JM,	Cutting	GR.	Mutations	that	permit	residual	CFTR	function	delay	acquisition	of	multiple	
respiratory	pathogens	in	CF	patients.	Respir	Res.	2010;11:140.	
McDougal	KE,	Green	DM,	Vanscoy	LL,	Fallin	MD,	Grow	M,	Cheng	S,	Blackman	SM,	Collaco	JM,	
Henderson	LB,	Naughton	K,	Cutting	GR.	Use	of	a	modeling	framework	to	evaluate	the	effect	
of	a	modifier	gene	(MBL2)	on	variation	in	cystic	fibrosis.	Eur	J	Hum	Genet.	2010;18(6):680-
684.	

Wright	FA,	Strug	LJ,	Doshi	VK,	Commander	CW,	Blackman	SM,	Sun	L,	Berthiaume	Y,	Cutler	
D,	Cojocaru	A,	Collaco	JM,	Corey	M,	Dorfman	R,	Goddard	K,	Green	D,	Kent	JW,	Jr.,	Lange	EM,	
Lee	S,	Li	W,	Luo	J,	Mayhew	GM,	Naughton	KM,	Pace	RG,	Pare	P,	Rommens	JM,	Sandford	A,	
Stonebraker	JR,	Sun	W,	Taylor	C,	Vanscoy	LL,	Zou	F,	Blangero	J,	Zielenski	J,	O'Neal	WK,	
Drumm	ML,	Durie	PR,	Knowles	MR,	Cutting	GR.	Genome-wide	association	and	linkage	
identify	modifier	loci	of	lung	disease	severity	in	cystic	fibrosis	at	11p13	and	20q13.2.	Nat	
Genet.	2011;43(6):539-546.	
PRESENTATIONS	AND	ABSTRACTS		

Cutting	GR.	Cystic	fibrosis	lung	disease:	genes	and	the	environment.	Presented	at	the	Cystic	
Fibrosis	Research	Institute	Conference.	Columbus,	OH,	Jul	28-31,	2011.		

Cutting	GR.	Cystic	fibrosis:	Gene-environment	interactions.	Presented	at	the	European	
Cystic	Fibrosis	Society.	Dublin,	Ireland,	Jun	9,	2012.		
Cutting	GR.	Outcome	determinants	in	CF:	climate/environment.	Presented	at	the	European	
Cystic	Fibrosis	Society.	Lisbon,	Portugal,	Jun	13,	2013.		
Cutting	GR.	Role	of	climate	in	cystic	fibrosis	lung	disease.	Presented	at	the	Johns	Hopkins	
Universtity	Department	of	Epidemilogy.	Baltimore,	MD,	Apr	19,	2013.		

Cutting	GR.	Role	of	climate	in	cystic	fibrosis	lung	disease.	Presented	at	the	Johns	Hopkins	
University	Welch	Center.	Baltimore,	MD,	Nov	26,	2012.		

BOOK	CHAPTERS,	ETC.	

Cutting	GR.	Invention	disclosure:	Identification	of	two	modifier	loci	of	lung	disease	severity	
in	cystic	fibrosis.	2008.	

Cutting	GR,	Knowles	M,	Drumm	M,	Durie	P.	Invention	disclosure	form:	Identification	of	two	
modifier	loci	of	lung	disease	severity	in	cystic	fibrosis.	2010.	

A	MULTIPLE	STAKEHOLDER	STUDY	REGARDING	THE	IMPACT	OF	SECONDHAND	
SMOKE	IN	MULTIUNIT	HOUSING	
Andrew	Hyland,	PhD;	Roswell	Park	Alliance	Foundation;	CIA	2007		

Dr.	Hyland	and	colleagues	expanded	a	global	research	network	exploring	SHS	exposure	and	
the	impact	of	smoke-free	air	initiatives.	This	network	includes	developed	and	developing	
countries	and	researchers	in	all	six	WHO	regions.	The	research	team	funded	and/or	
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collaborated	with	international	partners	in	over	65	countries	to	complete	air	quality	
studies	on	exposure	to	SHS.	The	tools	that	were	developed	and	disseminated	for	SHS	
exposure	studies	are	now	a	critical	part	of	most	smoke-free	air	debates	and	are	used	to	
ensure	that	effective	smoke-free	air	initiatives	are	implemented	that	truly	protect	public	
health.	This	network	has	been	able	to	determine	what	the	relative	contribution	of	SHS	to	
indoor	air	pollution	versus	other	sources	of	pollution	in	different	regions	of	the	world	is,	
especially	in	developing	nations,	and	what	the	health	and	economic	impacts	of	smoke-free	
regulations	are	in	developing	or	non-western	countries.	This	research	has	contributed	to	
surveys	in	Mexico	to	assess	SHS	attitudes	and	beliefs	before	and	after	Mexico	City’s	smoke-
free	legislation.	Further,	the	studies	were	part	of	a	supplement	of	Nicotine	and	Tobacco	
Research	on	SHS	issues.	Data	on	the	economics	of	smoke-free	procedures	were	presented	
in	Madrid	to	inform	the	process	of	strengthening	Spanish	smoke-free	initiatives.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Carter	CL,	Carpenter	MJ,	Higbee	C,	Travers	M,	Hyland	A,	Bode	A,	Thacker	S,	Alberg	A.	Fine	
particulate	air	pollution	in	restaurants	and	bars	according	to	smoking	policy	in	Charleston,	
South	Carolina.	J	S	C	Med	Assoc.	2008;104(4):82-85.	
Connolly	GN,	Carpenter	CM,	Travers	MJ,	Cummings	KM,	Hyland	A,	Mulcahy	M,	Clancy	L.	
How	smoke-free	laws	improve	air	quality:	a	global	study	of	Irish	pubs.	Nicotine	Tob	Res.	
2009;11(6):600-605.	

Higbee	C,	Travers	M,	Hyland	A,	Cummings	KM,	Dresler	C.	[Global	air	monitoring	study:	a	
multi-country	comparison	of	levels	of	indoor	air	pollution	in	different	workplaces	results	
from	Tunisia].	Tunis	Med.	2007;85(9):793-797.	

Hitchman	SC,	Fong	GT,	Borland	R,	Hyland	A.	Predictors	of	smoking	in	cars	with	
nonsmokers:	findings	from	the	2007	Wave	of	the	International	Tobacco	Control	Four	
Country	Survey.	Nicotine	Tob	Res.	2010;12(4):374-380.	

Hyland	A,	Hassan	LM,	Higbee	C,	Boudreau	C,	Fong	GT,	Borland	R,	Cummings	KM,	Yan	M,	
Thompson	ME,	Hastings	G.	The	impact	of	smokefree	legislation	in	Scotland:	results	from	
the	Scottish	ITC:	Scotland/UK	longitudinal	surveys.	Eur	J	Public	Health.	2009;19(2):198-
205.	
Hyland	A,	Higbee	C,	Borland	R,	Travers	M,	Hastings	G,	Fong	GT,	Cummings	KM.	Attitudes	
and	beliefs	about	secondhand	smoke	and	smoke-free	policies	in	four	countries:	findings	
from	the	International	Tobacco	Control	Four	Country	Survey.	Nicotine	Tob	Res.	
2009;11(6):642-649.	

Hyland	A,	Higbee	C,	Hassan	L,	Fong	GT,	Borland	R,	Cummings	KM,	Hastings	G.	Does	smoke-
free	Ireland	have	more	smoking	inside	the	home	and	less	in	pubs	than	the	United	
Kingdom?	Findings	from	the	international	tobacco	control	policy	evaluation	project.	Eur	J	
Public	Health.	2008;18(1):63-65.	

Hyland	A,	Travers	MJ,	Dresler	C,	Higbee	C,	Cummings	KM.	A	32-country	comparison	of	
tobacco	smoke	derived	particle	levels	in	indoor	public	places.	Tob	Control.	2008;17(3):159-
165.	
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Kang	JM,	Jiang	Y,	Lin	XG,	Yang	Y,	Nan	Y,	Li	Z,	Liu	RL,	Feng	GZ,	Wei	XS,	Travers	MJ,	Li	Q,	
Hyland	A.	[Study	on	the	level	of	tobacco-generated	smoke	in	several	restautants	and	bars	in	
Beijing,	China].	Zhonghua	Liu	Xing	Bing	Xue	Za	Zhi.	2007;28(8):738-741.	
Koong	HN,	Khoo	D,	Higbee	C,	Travers	M,	Hyland	A,	Cummings	KM,	Dresler	C.	Global	air	
monitoring	study:	a	multi-country	comparison	of	levels	of	indoor	air	pollution	in	different	
workplaces.	Ann	Acad	Med	Singapore.	2009;38(3):202-206.	
Levy	DT,	Hyland	A,	Higbee	C,	Remer	L,	Compton	C.	The	role	of	public	policies	in	reducing	
smoking	prevalence	in	California:	results	from	the	California	tobacco	policy	simulation	
model.	Health	Policy.	2007;82(2):167-185.	
Li	Q,	Hyland	A,	O'Connor	R,	Zhao	G,	Du	L,	Li	X,	Fong	GT.	Support	for	smoke-free	policies	
among	smokers	and	non-smokers	in	six	cities	in	China:	ITC	China	Survey.	Tob	Control.	
2010;19	Suppl	2:i40-46.	

Licht	AS,	Hyland	A,	Travers	MJ,	Chapman	S.	Secondhand	smoke	exposure	levels	in	outdoor	
hospitality	venues:	a	qualitative	and	quantitative	review	of	the	research	literature.	Tob	
Control.	2013;22(3):172-179.	

Licht	AS,	King	BA,	Travers	MJ,	Rivard	C,	Hyland	AJ.	Attitudes,	experiences,	and	acceptance	
of	smoke-free	policies	among	US	multiunit	housing	residents.	Am	J	Public	Health.	
2012;102(10):1868-1871.	

Liu	R,	Hammond	SK,	Hyland	A,	Travers	MJ,	Yang	Y,	Nan	Y,	Feng	G,	Li	Q,	Jiang	Y.	Restaurant	
and	bar	owners'	exposure	to	secondhand	smoke	and	attitudes	regarding	smoking	bans	in	
five	Chinese	cities.	Int	J	Environ	Res	Public	Health.	2011;8(5):1520-1533.	

Liu	RL,	Yang	Y,	Liu	XR,	Chang	AL,	Gong	J,	Zhao	BF,	Liu	T,	Jiang	Y,	Hyland	A,	Li	Q.	[Knowledge	
and	attitudes	towards	second	hand	smoking	among	hospitality	patronage	in	five	cities	in	
China].	Zhonghua	Liu	Xing	Bing	Xue	Za	Zhi.	2008;29(5):421-425.	
Liu	RL,	Yang	Y,	Travers	MJ,	Fong	GT,	O'Connor	RJ,	Hyland	A,	Li	L,	Nan	Y,	Feng	GZ,	Li	Q,	Jiang	
Y.	A	cross-sectional	study	on	levels	of	secondhand	smoke	in	restaurants	and	bars	in	five	
cities	in	China.	Tob	Control.	2011;20(6):397-402.	
McKee	SA,	Higbee	C,	O'Malley	S,	Hassan	L,	Borland	R,	Cummings	KM,	Hastings	G,	Fong	GT,	
Hyland	A.	Longitudinal	evaluation	of	smoke-free	Scotland	on	pub	and	home	drinking	
behavior:	findings	from	the	International	Tobacco	Control	Policy	Evaluation	Project.	
Nicotine	Tob	Res.	2009;11(6):619-626.	

Schneider	S,	Seibold	B,	Schunk	S,	Jentzsch	E,	Potschke-Langer	M,	Dresler	C,	Travers	MJ,	
Hyland	A.	Exposure	to	secondhand	smoke	in	Germany:	air	contamination	due	to	smoking	in	
German	restaurants,	bars,	and	other	venues.	Nicotine	Tob	Res.	2008;10(3):547-555.	

Schoj	V,	Sebrie	EM,	Pizarro	ME,	Hyland	A,	Travers	MJ.	Informing	effective	smokefree	
policies	in	Argentina:	air	quality	monitoring	study	in	15	cities	(2007-2009).	Salud	Publica	
Mex.	2010;52	Suppl	2:S157-167.	
Yong	HH,	Foong	K,	Borland	R,	Omar	M,	Hamann	S,	Sirirassamee	B,	Fong	GT,	Fotuhi	O,	
Hyland	A.	Support	for	and	reported	compliance	among	smokers	with	smoke-free	policies	in	
air-conditioned	hospitality	venues	in	Malaysia	and	Thailand:	findings	from	the	
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International	Tobacco	Control	Southeast	Asia	Survey.	Asia	Pac	J	Public	Health.	
2010;22(1):98-109.	

ADULT	HEALTH	CONSEQUENCES	OF	PRENATAL	AND	POSTNATAL	SECONDHAND	
TOBACCO	EXPOSURE		

Stephen	L.	Buka,	ScD;	Harvard	School	of	Public	Health;	CIA	2006		

Dr.	Buka	used	data	from	a	well-defined	cohort	of	approximately	2000	individuals	followed	
from	the	prenatal	stage	through	age	40	to	prospectively	examine	the	relationship	between	
chemically	validated	in	utero	tobacco	exposure	and	adult	health	outcomes.	The	design	of	
the	study	controlled	for	the	potential	confounding	effects	of	factors	such	as	parental	
socioeconomic	status,	a	major	limitation	of	much	prior	research.	Secondary	data	analysis	
was	performed	on	a	long-term	prospective	study,	the	New	England	cohorts	of	the	National	
Collaborative	Perinatal	Project.		

PSE	RATES	AND	CORRELATES:	KOREANS/KOREAN	AMERICANS		

Suzanne	C.	Hughes,	PhD,	MPH;	San	Diego	State	University;	YCSA	2006		
Dr.	Hughes	examined	the	extent	and	determinants	of	SHS	exposure	among	Korean	
Americans	and	Koreans;	the	males	in	this	population	have	high	smoking	rates.	She	
conducted	a	feasibility	pilot	study	of	a	SHS	intervention	that	was	designed	to	1)	estimate	
and	compare	the	prevalence	and	correlates	of	SHS	exposure	among	Korean	Americans	and	
native	Koreans	for	cultural	comparison;	2)	assess	physiological,	emotional,	sociocultural,	
and	other	aspects	of	SHS	exposure;	3)	explore	the	role	of	home	smoking	bans	on	SHS	
exposure	using	cross-sectional	data;	4)	examine	whether	home	smoking	bans	reduce	SHS	
exposure	using	a	longitudinal	design;	and	5)	design	and	pilot	test	a	culturally	tailored	
intervention	to	reduce	SHS	exposure.	Longitudinal	analyses	of	baseline	follow-up	data	for	
the	California	sample	was	performed.	A	faith-based	intervention	was	designed	based	on	
results	from	telephone	surveys,	focus	groups,	and	key	informant	interviews.	This	faith-
based	intervention	was	test	piloted	in	12	Korean	churches.	This	research	should	enhance	
the	understanding	of	SHS	exposure	among	immigrant	groups,	and	could	facilitate	the	
development	and	implementation	of	culturally	appropriate	interventions.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Hofstetter	CR,	Ayers	JW,	Irvin	VL,	Kang	Sim	DE,	Hughes	SC,	Reighard	F,	Hovell	MF.	Does	
church	participation	facilitate	tobacco	control?	A	report	on	Korean	immigrants.	J	Immigr	
Minor	Health.	2010;12(2):187-197.	

Hovell	MF,	Hughes	SC.	The	behavioral	ecology	of	secondhand	smoke	exposure:	A	pathway	
to	complete	tobacco	control.	Nicotine	Tob	Res.	2009;11(11):1254-1264.	
Hughes	SC,	Corcos	IA,	Hofstetter	CR,	Hovel	MF,	Irvin	VL,	Park	HR,	Paik	HY.	Children's	
exposure	to	secondhand	smoke	at	home	in	Seoul,	Korea.	Asian	Pac	J	Cancer	Prev.	
2008;9(3):491-495.	

Hughes	SC,	Corcos	IA,	Hofstetter	CR,	Hovell	MF,	Irvin	VL.	Longitudinal	study	of	household	
smoking	ban	adoption	among	Korean	Americans.	Am	J	Prev	Med.	2009;37(5):437-440.	
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Hughes	SC,	Corcos	IA,	Hofstetter	CR,	Hovell	MF,	Irvin	VL,	Park	HR,	Paik	HY,	Ding	DM.	Home	
smoking	restrictions	among	Koreans	in	Seoul.	Asia	Pac	J	Public	Health.	2009;21(1):63-70.	

Hughes	SC,	Corcos	IA,	Hofstetter	CR,	Hovell	MF,	Seo	DC,	Irvin	VL,	Park	H,	Paik	HY.	
Secondhand	smoke	exposure	among	nonsmoking	adults	in	Seoul,	Korea.	Asian	Pac	J	Cancer	
Prev.	2008;9(2):247-252.	

Hughes	SC,	Corcos	IA,	Hofstetter	RC,	Hovell	MF,	Irvin	VL.	Environmental	tobacco	smoke	
exposure	among	Korean	American	nonsmokers	in	California.	Nicotine	Tob	Res.	
2008;10(4):663-670.	

Hughes	SC,	Hovell	MF,	Hofstetter	CR,	Irvin	VL,	Park	HR,	Paik	HY.	Home	smoking	policy	and	
environmental	tobacco	smoke	exposure	among	Koreans	in	Seoul.	Tob	Control.	
2008;17(1):71-72.	
Hughes	SC,	Usita	PM,	Hovell	MF,	Richard	Hofstetter	C.	Reactions	to	secondhand	smoke	by	
nonsmokers	of	Korean	descent:	clash	of	cultures?	J	Immigr	Minor	Health.	2011;13(4):766-
771.	
PRESENTATIONS	AND	ABSTRACTS	

Hughes	SC,	Corcos	IA,	Hofstetter	CR,	Hovell	MF,	Irvin	VL,	Park	HR,	Paik	HY.	Children’s	
exposure	to	environmental	tobacco	smoke	at	home	in	Seoul,	Korea	[abstract].	Asian	Pac	J	
Cancer	Prev	2008;9:491-496.		

HOOKAH	USE	AND	SECONDHAND	TOBACCO	SMOKE		
Nada	Kassem,	DrPH;	San	Diego	State	University;	YCSA	2006		

Dr.	Kassem	and	colleagues	compared	SHS	contamination	in	homes	of	five	types	of	
households	of	hookah	smokers	with	children	4	years	or	younger.	The	households	included	
1)	frequent	smokers	of	only	hookah	who	smoke	inside	their	homes;	2)	frequent	smokers	of	
only	hookah	who	smoke	outdoors	at	their	homes;	3)	occasional	smokers	of	only	hookah	
who	smoke	inside	their	homes;	4)	occasional	smokers	of	only	hookah	who	smoke	outdoors	
at	their	homes;	and	5)	nonsmokers.	The	households	were	visited	for	data	collection	on	days	
that	coordinated	with	hookah	smoking.	During	a	7-day	period,	the	researchers	interviewed	
the	hookah	smokers	on	hookah	smoking	behavior	and	collected	five	environmental	
samples	(three	air	samples	and	two	surface	samples)	per	home	in	living	rooms	and	
bedrooms	to	measure	nicotine	contamination	of	indoor	air	and	household	surfaces.	Three	
urine	samples	per	child	were	collected	and	urine	levels	of	cotinine	and	two	carcinogens,	4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanol	and	3-(hydroxypropyl)mercapturic	acid,	
were	measured	to	determine	levels	of	SHS	exposure	in	the	children.	The	results	of	the	
study	can	inform	estimates	on	health	risks	for	children	living	in	homes	of	hookah	smokers	
and	identify	points	of	intervention	for	health	promotion	programs	tailored	to	hookah	
smokers.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Kassem	NO,	Kassem	NO,	Jackson	SR,	Liles	S,	Daffa	RM,	Zarth	AT,	Younis	MA,	Carmella	SG,	
Hofstetter	CR,	Chatfield	DA,	Matt	GE,	Hecht	SS,	Hovell	MF.	Benzene	uptake	in	Hookah	
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smokers	and	non-smokers	attending	Hookah	social	events:	regulatory	implications.	Cancer	
Epidemiol	Biomarkers	Prev.	2014;23(12):2793-2809.	

PRESENTATIONS	AND	ABSTRACTS		
Bahreinifar	S.	Master’s	thesis	(MPH):	Knowledge	and	attitudes	about	waterpipe	smoking	
among	undergraduate	college	students	at	San	Diego	State	University.	(PI:	Nada	Kassem).	
Presented	at	San	Diego	State	University.	San	Diego,	CA,	2009.		
Boman	M.	Master’s	thesis	(MPH):	Electronic	recruitment	of	San	Diego	State	University	
graduate	and	post-graduate	students	into	a	web-based	survey	on	hookah	tobacco	use.	(PI:	
Nada	Kassem).	Presented	at	San	Diego	State	University.	San	Diego,	CA,	2007.		
Daffa,	R	Kassem	N,	Jackson	S,	Hovell	M.	Hookah	at	home	project.	Presented	at	the	San	Diego	
State	University	2011	Student	Research	Symposium.	San	Diego,	CA,	Mar	4,	2011.		
Daffa,	R,	Kassem,	N,	Jackson,	S,	Wahlgren,	D,	Mehta,	S,	Kassem,	NO,	Hovell,	M.	Knowledge	
and	attitudes	towards	hookah	smoking	among	college	students.	Presented	at	San	Diego	
State	University	Student	Research	Symposium.	San	Diego,	CA,	Mar	9-10,	2012.		
Kassem	N,	Daffa	R,	Jackson	S,	Liles	S,	Kassem	N,	Hovell	M.	Hookah	at	home	project.	
Presented	at	the	First	International	Waterpipe	Tobacco	Conference.	Abu	Dhabi,	United	
Arab	Emirates	(UAE),	Oct	21-23,	2013.		
Kassem	N,	Daffa	R,	Jackson	S,	Liles	S,	Kassem	N,	Hovell	M.	Urinary	NNAL	and	nicotine	
contamination	in	homes	of	hookah	smokers.	Presented	at	the	American	Public	Health	
Association	141th	(APHA)	annual	meeting	and	Expo.	Boston,	MA,	Nov	2-6,	2013.		

Kassem	N,	Jackson	S,	Liles	S,	Kassem	N,	Hovel,	M.	Popularity	of	hookah	lounges	among	
college	students	San	Diego,	California.	Presented	at	the	American	Public	Health	Association	
140th	annual	meeting	and	Expo,	Prevention	and	Wellness	across	the	Life	Span.	San	
Francisco,	CA,	Oct	27-31,	2012.		
Kassem	N,	Jackson	S,	Liles	S,	Kassem	N,	Hovell	M.	Popularity	of	hookah	lounges	among	
college	students	San	Diego,	California.	Presented	at	the	2013	Society	for	Research	on	
Nicotine	and	Tobacco	(SRNT)	19th	Annual	International	Meeting.	Boston,	MA,	Mar	13-16,	
2013.		

Kassem	N.	Research	findings	on	waterpipe	smoking.	Presented	at	San	Diego	State	
University	seminar	for	undergraduate	students.	San	Diego,	CA,	Apr	11,	2013.		
Kassem	N.	The	hookah:	historical	perspective	and	current	research	studies.	Presented	at	
San	Diego	State	University.	San	Diego,	CA,	Mar	21,	2007.		
Kassem,	N.	Hookah	at	home:	secondhand	exposure.	Presented	at	San	Diego	State	
University.	San	Diego,	CA,	Feb	22,	2011.		

Kassem,	N.	The	hookah,	historical	perspective	and	current	research	studies.	Presented	at	
San	Diego	State	University.	San	Diego,	CA,	Mar	21,	2008.		
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SECONDHAND	TOBACCO	SMOKE	AND	WORKER	HEALTH		
David	J.	Lee,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2006		

Dr.	Lee	and	his	colleagues	extended	earlier	work	using	cotinine	as	an	objective	tobacco	
smoke	exposure	biomarker	and	found	that	US	workers	are	reasonably	accurate	when	
reporting	their	smoking	status,	but	are	less	accurate	when	reporting	SHS	exposures.	The	
team	has	also	documented	significant	population-level	reductions	in	serum	cotinine	levels	
from	1990–2002	in	all	major	nonsmoking	US	worker	groups	examined,	with	the	most	
dramatic	reductions	occurring	in	blue	collar	workers;	this	provides	objective	
documentation	of	the	effects	of	workplace	smoking	restrictions	across	the	nation.	The	team	
has	also	examined	a	variety	of	health	outcomes	possibly	related	to	SHS	exposure	including	
1)	higher	levels	of	homocysteine,	which	is	associated	with	increased	risk	of	coronary	heart	
disease;	2)	risk	of	depression	and	depressive	symptoms;	3)	early	menopause;	4)	hearing	
loss;	and	5)	sleep	disorders.	The	investigators	continued	work	on	the	challenging	task	of	
accurately	assessing	SHS	exposure.	This	study	focused	on	the	use	of	salivary	and	hair	
cotinine	and	nicotine	exposure	biomarkers	to	validate	a	set	of	self-reported	SHS	exposure	
questions	for	use	in	health	surveys	when	the	collection	of	biological	samples	is	not	feasible.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Arheart	KL,	Lee	DJ,	Dietz	NA,	Wilkinson	JD,	Clark	JD,	3rd,	LeBlanc	WG,	Serdar	B,	Fleming	LE.	
Declining	trends	in	serum	cotinine	levels	in	US	worker	groups:	the	power	of	policy.	J	Occup	
Environ	Med.	2008;50(1):57-63.	

Bandiera	FC,	Richardson	AK,	Lee	DJ,	He	JP,	Merikangas	KR.	Secondhand	smoke	exposure	
and	mental	health	among	children	and	adolescents.	Arch	Pediatr	Adolesc	Med.	
2011;165(4):332-338.	
Clark	JD,	3rd,	Wilkinson	JD,	LeBlanc	WG,	Dietz	NA,	Arheart	KL,	Fleming	LE,	Lee	DJ.	
Inflammatory	markers	and	secondhand	tobacco	smoke	exposure	among	U.S.	workers.	Am	J	
Ind	Med.	2008;51(8):626-632.	
Dietz	NA,	Lee	DJ,	Arheart	KL,	Wilkinson	JD,	Clark	JD,	Caban	AJ.	Correlates	of	home	smoking	
bans	among	young	adults.	Florida	Public	Health	Review.	2007;4:8-11.	

Fleming	LE,	Levis	S,	LeBlanc	WG,	Dietz	NA,	Arheart	KL,	Wilkinson	JD,	Clark	J,	Serdar	B,	
Davila	EP,	Lee	DJ.	Earlier	age	at	menopause,	work,	and	tobacco	smoke	exposure.	
Menopause.	2008;15(6):1103-1108.	
Lee	DJ,	Dietz	NA,	Arheart	KL,	Wilkinson	JD,	Clark	JD,	3rd,	Caban-Martinez	AJ.	Respiratory	
effects	of	secondhand	smoke	exposure	among	young	adults	residing	in	a	"clean"	indoor	air	
state.	J	Community	Health.	2008;33(3):117-125.	
Lee	DJ,	Fleming	LE,	Arheart	KL,	LeBlanc	WG,	Caban	AJ,	Chung-Bridges	K,	Christ	SL,	
McCollister	KE,	Pitman	T.	Smoking	rate	trends	in	U.S.	occupational	groups:	the	1987	to	
2004	National	Health	Interview	Survey.	J	Occup	Environ	Med.	2007;49(1):75-81.	
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Lee	DJ,	Fleming	LE,	McCollister	KE,	Caban	AJ,	Arheart	KL,	LeBlanc	WG,	Chung-Bridges	K,	
Christ	SL,	Dietz	N,	Clark	JD,	3rd.	Healthcare	provider	smoking	cessation	advice	among	US	
worker	groups.	Tob	Control.	2007;16(5):325-328.	
SECONDHAND	TOBACCO	SMOKE	EXPOSURE	AMONG	BAR	AND	NIGHTCLUB	
EMPLOYEES		

Ana	Navas-Acien,	MD,	PhD;	Johns	Hopkins	Bloomberg	School	of	Public	Health;	CIA	
2006		

Dr.	Navas-Acien	and	her	team	assessed	SHS	exposure	of	bar	and	nightclub	employees	in	
more	than	20	countries.	The	study	was	conducted	in	major	cities	worldwide,	including	
Baltimore	City.	In	each	city,	10	bars	and	nightclubs	and	up	to	five	employees	per	bar	or	
nightclub	were	selected.	Air	and	hair	nicotine	concentrations	were	analyzed	by	gas	
chromatography	at	the	Johns	Hopkins	Bloomberg	School	of	Public	Health.	In	most	
countries,	bar	and	nightclub	workers	were	exposed	to	high	levels	of	SHS.	Countries	such	as	
Uruguay,	where	there	are	smoke-free	initiatives,	showed	an	extraordinary	decrease	in	SHS	
exposure	compared	to	baseline	measures	conducted	in	2002.	By	objectively	documenting	
airborne	and	personal	exposure	to	SHS	in	bars	and	nightclubs	worldwide,	the	investigators	
helped	to	achieve	smoke-free	public	places	that	protect	all	workers	from	exposure	to	SHS.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Apostolou	A,	Garcia-Esquinas	E,	Fadrowski	JJ,	McLain	P,	Weaver	VM,	Navas-Acien	A.	
Secondhand	tobacco	smoke:	a	source	of	lead	exposure	in	US	children	and	adolescents.	Am	J	
Public	Health.	2012;102(4):714-722.	
Barnoya	J,	Mendoza-Montano	C,	Navas-Acien	A.	Secondhand	smoke	exposure	in	public	
places	in	Guatemala:	comparison	with	other	Latin	American	countries.	Cancer	Epidemiol	
Biomarkers	Prev.	2007;16(12):2730-2735.	

Barnoya	J,	Navas-Acien	A.	Protecting	the	world	from	secondhand	tobacco	smoke	exposure:	
where	do	we	stand	and	where	do	we	go	from	here?	Nicotine	Tob	Res.	2013;15(4):789-804.	
Bilal	U,	Beltran	P,	Fernandez	E,	Navas-Acien	A,	Bolumar	F,	Franco	M.	Gender	equality	and	
smoking:	a	theory-driven	approach	to	smoking	gender	differences	in	Spain.	Tob	Control.	
2016;25(3):295-300.	
Iglesias	V,	Erazo	M,	Droppelmann	A,	Steenland	K,	Aceituno	P,	Orellana	C,	Acuna	M,	Peruga	
A,	Breysse	PN,	Navas-Acien	A.	Occupational	secondhand	smoke	is	the	main	determinant	of	
hair	nicotine	concentrations	in	bar	and	restaurant	workers.	Environ	Res.	2014;132:206-
211.	

Jones	MR,	Navas-Acien	A,	Yuan	J,	Breysse	PN.	Secondhand	tobacco	smoke	concentrations	in	
motor	vehicles:	a	pilot	study.	Tob	Control.	2009;18(5):399-404.	

Jones	MR,	Wipfli	H,	Shahrir	S,	Avila-Tang	E,	Samet	JM,	Breysse	PN,	Navas-Acien	A,	
Investigators	FBS.	Secondhand	tobacco	smoke:	an	occupational	hazard	for	smoking	and	
non-smoking	bar	and	nightclub	employees.	Tob	Control.	2013;22(5):308-314.	
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Kim	S,	Wipfli	H,	Navas-Acien	A,	Dominici	F,	Avila-Tang	E,	Onicescu	G,	Breysse	P,	Samet	JM,	
Investigators	FHS.	Determinants	of	hair	nicotine	concentrations	in	nonsmoking	women	and	
children:	a	multicountry	study	of	secondhand	smoke	exposure	in	homes.	Cancer	Epidemiol	
Biomarkers	Prev.	2009;18(12):3407-3414.	

Reh	DD,	Navas-Acien	A.	Relationship	between	second-hand	tobacco	smoke	exposure	and	
chronic	rhinosinusitis:	evidence	for	causality.	Expert	Rev	Respir	Med.	2010;4(4):445-449.	
Shahrir	S,	Wipfli	H,	Avila-Tang	E,	Breysse	PN,	Samet	JM,	Navas-Acien	A,	Investigators	FBS.	
Tobacco	sales	and	promotion	in	bars,	cafes	and	nightclubs	from	large	cities	around	the	
world.	Tob	Control.	2011;20(4):285-290.	
Stillman	FA,	Soong	A,	Kleb	C,	Grant	A,	Navas-Acien	A.	A	review	of	smoking	policies	in	
airports	around	the	world.	Tob	Control.	2015;24(6):528-531.	
Suwan-ampai	P,	Navas-Acien	A,	Strickland	PT,	Agnew	J.	Involuntary	tobacco	smoke	
exposure	and	urinary	levels	of	polycyclic	aromatic	hydrocarbons	in	the	United	States,	1999	
to	2002.	Cancer	Epidemiol	Biomarkers	Prev.	2009;18(3):884-893.	
Torrey	CM,	Moon	KA,	Williams	DA,	Green	T,	Cohen	JE,	Navas-Acien	A,	Breysse	PN.	
Waterpipe	cafes	in	Baltimore,	Maryland:	Carbon	monoxide,	particulate	matter,	and	nicotine	
exposure.	J	Expo	Sci	Environ	Epidemiol.	2015;25(4):405-410.	
Vinnikov	D,	Brimkulov	N,	Shahrir	S,	Breysse	P,	Navas-Acien	A.	Excessive	exposure	to	
secondhand	tobacco	smoke	among	hospitality	workers	in	Kyrgyzstan.	Int	J	Environ	Res	
Public	Health.	2010;7(3):966-974.	

PRESENTATIONS	AND	ABSTRACTS		

Jones	M,	Navas-Acien	A,	Yuan	J,	Wipfli	H,	Samet	JM,	Breysse	P.	Secondhand	tobacco	smoke	
exposure	in	motor	vehicles.	International	Society	for	Environmental	Epidemiology	20th	
Conference.	Pasadena,	CA,	Oct	2008.		
Navas-Acien	A,	Wipfli	H,	Avila-Tang	E,	Kim	S,	Yuan	J,	Shahrir	SF,	Jones	M,	Samet	JM,	Breysse	
PN.	Secondhand	tobacco	smoke	exposure	among	bar	and	nightclub	employees.	Society	for	
Research	on	Nicotine	and	Tobacco.	1st	Asian	Regional	Conference.	Bangkok,	Thailand,	Oct	
2008.		

Shahrir	SF,	Wipfli	H,	Avila-Tang	E,	Breysse	PN,	Samet	JM,	Navas-Acien	A,	and	the	FAMRI	Bar	
study	investigators.	Tobacco	sales	and	promotion	in	bars,	cafes	and	nightclubs	from	22	
countries	around	the	world.	Presented	at	the	Society	for	Research	on	Nicotine	and	Tobacco	
Meeting.	Baltimore,	MD,	Feb	24-27,	2010.		
SECONDHAND	TOBACCO	SMOKE	IN	MEXICAN	AMERICAN	HOUSEHOLDS		

Alexander	V.	Prokhorov,	MD,	PhD;	University	of	Texas	M.D.	Anderson	Cancer	Center;	
CIA	2006		
Dr.	Prokhorov	and	colleagues	completed	a	randomized	controlled	trial	of	reducing	SHS	and	
adopting	tobacco-free	air	standards	through	Project	Clean	Air-Safe	Air	(CASA).	The	
experimental	intervention	comprised	a	series	of	three	illustrated	storybooks	(fotonovelas)	
designed	to	address	the	needs	of	Mexican	American	households	and	to	measure	SHS	
exposure	of	nonsmokers	over	time	compared	to	the	Standard-Care	(SC)	pamphlet.	Results	
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at	6-month	follow-up	revealed	a	strong	initial	impact	of	this	program	in	terms	of	
subjectively	measured	SHS	exposure,	knowledge,	and	health	perception.	At	12	months,	
intervention	households	continued	to	be	favorably	influenced	by	the	customized	
fotonovelas,	resulting	in	greater	numbers	of	households	that	became	completely	free	of	
SHS	exposure.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Prokhorov	AV,	Hudmon	KS,	Marani	SK,	Bondy	ML,	Gatus	LA,	Spitz	MR,	Wilkinson	AV,	
Hammond	SK,	Koehly	LM.	Eliminating	second-hand	smoke	from	Mexican-American	
households:	outcomes	from	Project	Clean	Air-Safe	Air	(CASA).	Addict	Behav.	
2013;38(1):1485-1492.	
REDUCING	SHS:	CARDIAC	AND	ASTHMA	OUTCOMES		

Ellen	Hahn,	PhD,	RN;	University	of	Kentucky;	CIA	2004		

Dr.	Hahn	evaluated	the	effects	of	a	community	initiative	in	Lexington,	Kentucky,	to	reduce	
the	effect	of	exposure	to	SHS	on	cardiac	and	asthma	outcomes,	including	the	rate	of	
hospital	and	emergency	department	(ED)	discharges,	length	of	stay,	and	total	hospital	
costs.	Differences	in	event	rates	between,	before,	and	after	changes	in	smoke-free	
environments	were	determined.	The	models	based	on	the	negative	binomial	distribution	
assumption	fit	the	data	well.	Relative	risks	(RR),	95%	confidence	intervals	for	RR’s,	and	
corresponding	tests	of	significance	for	the	period	variable	were	determined.	The	results	of	
this	study	indicate	that	the	risk	of	asthma	ED	visits	declined	by	18%	after	the	clean	air	
initiative	and	that	there	was	a	22%	decline	in	the	risk	of	acute	myocardial	infarction	(AMI)	
events	during	the	same	period	for	females	when	all	72	months	are	included	in	the	model;	
the	RR	for	AMI	for	males	between	the	two	time	periods	was	stable.	This	is	the	first	study	
that	has	considered	differential	effects	of	smoke-free	initiatives	for	males	and	females.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Jones	SC,	Travers	MJ,	Hahn	EJ,	Robertson	H,	Lee	K,	Higbee	C,	Hyland	A.	Secondhand	smoke	
and	indoor	public	spaces	in	Paducah,	Kentucky.	J	Ky	Med	Assoc.	2006;104(7):281-288.	

Rayens	MK,	Burkhart	PV,	Zhang	M,	Lee	S,	Moser	DK,	Mannino	D,	Hahn	EJ.	Reduction	in	
asthma-related	emergency	department	visits	after	implementation	of	a	smoke-free	law.	J	
Allergy	Clin	Immunol.	2008;122(3):537-541	e533.	
PRESENTATIONS	AND	ABSTRACTS	

Hahn	EJ,	Burkhart	P,	Moser	D,	Rayens	MK,	Lee	S.	Effect	of	a	smoke-free	law	on	asthma	and	
cardiac	events.	Presented	at	the	Southern	Nursing	Research	Society.	Galveston,	TX,	Feb	
2007.	

Hahn	EJ,	Burkhart	PV,	Rayens	MK,	Moser	D,	Lee	S.	Smoke-free	laws	and	asthma	outcomes.	
American	Academy	of	Allergy,	Asthma,	and	Immunology.	Miami	Beach,	FL,	Mar	2006.	
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Hahn	EJ,	Rayens	M,	Burkhart	PV,	Moser	D,	Lee	S.,	Zhang	M.	Smoke-free	laws	and	asthma	
and	cardiac	outcomes.	Presented	at	the	World	Conference	on	Tobacco	or	Health.	
Washington,	DC,	Jul	2006.	
DEVELOPMENT	AND	IMPLEMENTATION	OF	SMOKING	RESTRICTIONS		

Lisa	A.	Bero,	PhD;	University	of	California,	San	Francisco;	CIA	2003		

Dr.	Bero	developed	a	timeline	and	regulatory	history	for	initiatives	banning	smoking	on	
airlines	by	conducting	a	systematic	review	to	identify	all	governmental	standards	that	
restricted	or	banned	smoking	on	airlines	in	the	United	States	and	abroad.	She	determined	
1)	US	federal	regulatory	proceedings	pertaining	to	smoking	restrictions	on	passenger	
aircraft	and	their	outcomes	from	1969	to	1985;	2)	all	federal	attempts	to	restrict	airline	
smoking	from	1969	through	2000;	3)	the	adoption	of	smoking	restrictions	on	aircraft	in	the	
context	of	other	important	events;	and	4)	international	initiatives	restricting	airline	
smoking.	Dr.	Bero	performed	an	assessment	of	the	relative	roles	of	research	evidence	and	
other	factors	restricting	smoking	on	airlines	using	the	1987	legislation	banning	smoking	on	
flights	of	2	hours	or	less	and	the	1989	extension	to	most	domestic	flights.	All	available	
legislative	debates,	hearings,	committees,	and	conference	reports	on	each	of	the	initiatives	
were	compiled	and	all	key	factors	that	contributed	to	the	enactment	of	the	airline	smoking	
bans	were	outlined.	The	extensive	timelines	that	were	developed	and	the	thorough	
identification	of	tobacco	industry	activities	over	the	30-year	period	provided	an	
understanding	of	the	context	in	which	these	two	bans	were	enacted.	This	information	
makes	it	possible	to	discern	the	relative	importance	of	the	factors	that	went	into	the	
enactment	of	the	smoking	bans.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Baba	A,	Cook	DM,	McGarity	TO,	Bero	LA.	Legislating	"sound	science":	the	role	of	the	tobacco	
industry.	Am	J	Public	Health.	2005;95	Suppl	1:S20-27.	

Lopipero	P,	Bero	LA.	Tobacco	interests	or	the	public	interest:	20	years	of	industry	
strategies	to	undermine	airline	smoking	restrictions.	Tob	Control.	2006;15(4):323-332.	

PRESENTATIONS	AND	ABSTRACTS		

Dalton	S,	Dunsby	J,	Bero	LA.	Narrative	skills	in	the	shaping	of	workplace	smoking	
restrictions	legislation.	Presented	at	the	Annual	Meeting	of	the	American	Sociological	
Association.	San	Francisco,	CA,	Aug	14-17,	2004.		
Jewell	C,	Rose	D,	Bero	LA.	Public	participation	in	the	regulatory	process:	The	case	of	
California’s	ergonomics	rule.	Presented	at	the	Annual	Meeting	of	the	Law	and	Society	
Association.	Las	Vegas,	NV,	Jun	2-5,	2005.		
SERUM	COTININE	AND	MIDDLE	EAR	DISEASE	IN	CHILDREN	AND	ADOLESCENTS:	THE	
NATIONAL	HEALTH	AND	NUTRITION	EXAMINATION	SURVEY	III		
David	J.	Lee,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2003		

In	this	study	Dr.	Lee	and	colleagues	used	data	collected	as	part	of	the	NHANES	III	
completed	in	1994	to	determine	the	prevalence	of	middle	ear	dysfunction	and	its	
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association	with	cotinine	levels	in	adolescents	and	young	children.	The	study	was	aimed	at	
defining	the	exact	nature	of	the	association	of	middle	ear	disease	in	children	and	
association	with	exposure	to	SHS.	The	results	were	able	to	definitively	inform	pediatricians	
and	other	health	care	providers	about	the	need	to	limit	exposure	of	adolescents	and	young	
people	to	cigarettes	and	were	instrumental	in	setting	public	standards	regarding	SHS	
exposure	in	young	people.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	

Arheart	KL,	Lee	DJ,	Fleming	LE,	LeBlanc	WG,	Dietz	NA,	McCollister	KE,	Wilkinson	JD,	Lewis	
JE,	Clark	JD,	3rd,	Davila	EP,	Bandiera	FC,	Erard	MJ.	Accuracy	of	self-reported	smoking	and	
secondhand	smoke	exposure	in	the	US	workforce:	the	National	Health	and	Nutrition	
Examination	Surveys.	J	Occup	Environ	Med.	2008;50(12):1414-1420.	

Wilkinson	JD,	Arheart	KL,	Lee	DJ.	Accuracy	of	parental	reporting	of	secondhand	smoke	
exposure:	The	National	Health	and	Nutrition	Examination	Survey	III.	Nicotine	Tob	Res.	
2006;8(4):591-597.	

Wilkinson	JD,	Lee	DJ,	Arheart	KL.	Secondhand	smoke	exposure	and	C-reactive	protein	
levels	in	youth.	Nicotine	Tob	Res.	2007;9(2):305-307.	
PRESENTATIONS	AND	ABSTRACTS		

Lee	DJ,	Wilkinson	J,	Arheart	KL,	Sly	D,	Dietz	N,	Rodriguez	R,	Trapido	E.	Secondhand	smoke	
and	inflammatory	markers	in	youth.	Presented	at	the	National	Conference	on	Tobacco	or	
Health.	Chicago,	IL,	May	4-5,	2005.		

SECONDHAND	TOBACCO	SMOKE	AND	HEAD	AND	NECK	CANCER		
Edward	Peters,	DMD,	ScD;	Louisiana	State	University;	YCSA	2003		

A	joint	venture	between	the	Louisiana	State	University	Health	Science	Center	School	of	
Public	Health	and	the	Coalition	for	Tobacco	Free	Louisiana	was	conducted	to	determine	if	
indoor	air	was	less	polluted	in	venues	where	smoking	is	prohibited	or	does	not	occur	
compared	to	places	where	smoking	is	present.	Two	3-month	sampling	frames	were	
employed,	the	last	3	months	of	2006	and	the	second	quarter	of	2007.	Air	monitoring	was	
conducted	with	TSI	SidePak	AM510	personal	aerosol	monitor	to	sample	and	record	the	
levels	of	respirable	suspended	particles	(RSP).	The	differences	in	the	average	RSP	were	
measured	in	places	with	and	without	presence	of	tobacco	smoke,	and	a	time-weighted	
average	fine	particulate	matter	with	a	diameter	smaller	than	2.5	microns	(PM	2.5)	level	for	
each	venue	was	calculated.	The	mean	RSP	levels	of	all	venues	were	compared	to	those	that	
may	be	classified	as	smoke-free	and	those	that	are	not.	A	comparison	between	smoke-free	
and	not	smoke-free	for	each	venue	type	was	made	and	contrasted	using	the	Mann-Whitney	
Test.	Descriptive	statistics,	such	as	venue	volume,	number	of	patrons,	and	the	average	
smoker	density	(number	of	lighted	cigarettes/	100	m3),	were	estimated.	In	addition,	time	
plots	to	show	the	level	of	PM	2.5	throughout	the	duration	of	sampling	for	each	region	of	the	
state	were	developed.		
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PUBLICATIONS	
Applebaum	E,	Ruhlen	TN,	Kronenberg	FR,	Hayes	C,	Peters	ES.	Oral	cancer	knowledge,	
attitudes	and	practices:	a	survey	of	dentists	and	primary	care	physicians	in	Massachusetts.	
J	Am	Dent	Assoc.	2009;140(4):461-467.	

Applebaum	KM,	Furniss	CS,	Zeka	A,	Posner	MR,	Smith	JF,	Bryan	J,	Eisen	EA,	Peters	ES,	
McClean	MD,	Kelsey	KT.	Lack	of	association	of	alcohol	and	tobacco	with	HPV16-associated	
head	and	neck	cancer.	J	Natl	Cancer	Inst.	2007;99(23):1801-1810.	

Kraunz	KS,	McClean	MD,	Nelson	HH,	Peters	E,	Calderon	H,	Kelsey	KT.	Duration	but	not	
intensity	of	alcohol	and	tobacco	exposure	predicts	p16INK4A	homozygous	deletion	in	head	
and	neck	squamous	cell	carcinoma.	Cancer	Res.	2006;66(8):4512-4515.	

Peters	ES,	McClean	MD,	Liu	M,	Eisen	EA,	Mueller	N,	Kelsey	KT.	The	ADH1C	polymorphism	
modifies	the	risk	of	squamous	cell	carcinoma	of	the	head	and	neck	associated	with	alcohol	
and	tobacco	use.	Cancer	Epidemiol	Biomarkers	Prev.	2005;14(2):476-482.	

Peters	ES,	McClean	MD,	Marsit	CJ,	Luckett	B,	Kelsey	KT.	Glutathione	S-transferase	
polymorphisms	and	the	synergy	of	alcohol	and	tobacco	in	oral,	pharyngeal,	and	laryngeal	
carcinoma.	Cancer	Epidemiol	Biomarkers	Prev.	2006;15(11):2196-2202.	

Ryerson	AB,	Peters	ES,	Coughlin	SS,	Chen	VW,	Gillison	ML,	Reichman	ME,	Wu	X,	Chaturvedi	
AK,	Kawaoka	K.	Burden	of	potentially	human	papillomavirus-associated	cancers	of	the	
oropharynx	and	oral	cavity	in	the	US,	1998-2003.	Cancer.	2008;113(10	Suppl):2901-2909.	
PRESENTATIONS	AND	ABSTRACTS	

Harrington	DJ,	Bronson	MH,	Luckett	BG,	Sellers	K,	Ross	AM,	Peters	ES.	Evaluation	of	PM2.5	
levels	in	Louisiana	restaurants	and	bars	before	and	after	implementation	of	a	statewide	
smoking	ban	[abstract].	Epidemiology	2008;16(5):S338.	

CHANGING	PEDIATRIC	PRACTICE	TO	ADDRESS	SECONDHAND	TOBACCO	SMOKE	
EXPOSURE		

Jonathan	P.	Winickoff,	MD,	MPH;	Massachusetts	General	Hospital;	YCSA	2003		

Dr.	Winickoff	and	colleagues	developed	and	tested	a	pediatric	office	system	to	enhance	the	
delivery	of	evidence-based	tobacco	control	services	with	a	resulting	decrease	in	childhood	
exposure	to	SHS	and	the	diseases	caused	by	it.	The	three	phases	of	the	research	study	
included	1)	an	exploratory	study	consisting	of	the	preliminary	adaptation	of	an	evidence-
based	tobacco	control	strategy	to	the	pediatric	outpatient	setting;	2)	a	qualitative	study	
using	focus	groups	from	eight	pediatric	practices	to	elicit	pediatrician	and	key	staff	
responses,	barriers,	and	solutions	to	implementing	the	proposed	strategy;	and	3)	an	
intervention	study	examining	the	feasibility	and	efficacy	of	implementation	within	the	
pediatric	office	setting	the	tobacco	control	system	developed	in	Phase	1	and	refined	in	
Phase	2.	The	study	was	designed	to	justify	a	larger	trial	with	randomization	at	the	practice	
level,	which	was	funded	by	National	Cancer	Institute/National	Institute	of	Drug	Abuse/	
Agency	for	Healthcare	Research	and	Quality.		
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Conley	Thomson	C,	Siegel	M,	Winickoff	J,	Biener	L,	Rigotti	NA.	Household	smoking	bans	and	
adolescents'	perceived	prevalence	of	smoking	and	social	acceptability	of	smoking.	Prev	
Med.	2005;41(2):349-356.	
Hazlehurst	B,	Sittig	DF,	Stevens	VJ,	Smith	KS,	Hollis	JF,	Vogt	TM,	Winickoff	JP,	Glasgow	R,	
Palen	TE,	Rigotti	NA.	Natural	language	processing	in	the	electronic	medical	record:	
assessing	clinician	adherence	to	tobacco	treatment	guidelines.	Am	J	Prev	Med.	
2005;29(5):434-439.	

Kavanaugh	M,	McMillen	RC,	Pascoe	JM,	Hill	Southward	L,	Winickoff	JP,	Weitzman	M.	The	co-
occurrence	of	maternal	depressive	symptoms	and	smoking	in	a	national	survey	of	mothers.	
Ambul	Pediatr.	2005;5(6):341-348.	

Lee	KC,	Winickoff	JP,	Kim	MK,	Campbell	EG,	Betancourt	JR,	Park	ER,	Maina	AW,	Weissman	
JS.	Resident	physicians'	use	of	professional	and	nonprofessional	interpreters:	a	national	
survey.	JAMA.	2006;296(9):1050-1053.	

Park	ER,	Wolfe	TJ,	Gokhale	M,	Winickoff	JP,	Rigotti	NA.	Perceived	preparedness	to	provide	
preventive	counseling:	reports	of	graduating	primary	care	residents	at	academic	health	
centers.	J	Gen	Intern	Med.	2005;20(5):386-391.	

Tyc	VL,	Hovell	MF,	Winickoff	J.	Reducing	secondhand	smoke	exposure	among	children	and	
adolescents:	emerging	issues	for	intervening	with	medically	at-risk	youth.	J	Pediatr	Psychol.	
2008;33(2):145-155.	
Weitzman	M,	Cook	S,	Auinger	P,	Florin	TA,	Daniels	S,	Nguyen	M,	Winickoff	JP.	Tobacco	
smoke	exposure	is	associated	with	the	metabolic	syndrome	in	adolescents.	Circulation.	
2005;112(6):862-869.	
Wellman	RJ,	Sugarman	DB,	DiFranza	JR,	Winickoff	JP.	The	extent	to	which	tobacco	
marketing	and	tobacco	use	in	films	contribute	to	children's	use	of	tobacco:	a	meta-analysis.	
Arch	Pediatr	Adolesc	Med.	2006;160(12):1285-1296.	

Winickoff	JP,	Berkowitz	AB,	Brooks	K,	Tanski	SE,	Geller	A,	Thomson	C,	Lando	HA,	Curry	S,	
Muramoto	M,	Prokhorov	AV,	Best	D,	Weitzman	M,	Pbert	L,	Tobacco	Consortium	
CfCHRotAAoP.	State-of-the-art	interventions	for	office-based	parental	tobacco	control.	
Pediatrics.	2005;115(3):750-760.	

Winickoff	JP,	Friebely	J,	Tanski	SE,	Sherrod	C,	Matt	GE,	Hovell	MF,	McMillen	RC.	Beliefs	
about	the	health	effects	of	"thirdhand"	smoke	and	home	smoking	bans.	Pediatrics.	
2009;123(1):e74-79.	
Winickoff	JP,	Hillis	VJ,	Palfrey	JS,	Perrin	JM,	Rigotti	NA.	A	smoking	cessation	intervention	for	
parents	of	children	who	are	hospitalized	for	respiratory	illness:	the	stop	tobacco	outreach	
program.	Pediatrics.	2003;111(1):140-145.	
Winickoff	JP,	McMillen	RC,	Carroll	BC,	Klein	JD,	Rigotti	NA,	Tanski	SE,	Weitzman	M.	
Addressing	parental	smoking	in	pediatrics	and	family	practice:	a	national	survey	of	
parents.	Pediatrics.	2003;112(5):1146-1151.	
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Winickoff	JP,	Park	ER,	Hipple	BJ,	Berkowitz	A,	Vieira	C,	Friebely	J,	Healey	EA,	Rigotti	NA.	
Clinical	effort	against	secondhand	smoke	exposure:	development	of	framework	and	
intervention.	Pediatrics.	2008;122(2):e363-375.	
Winickoff	JP,	Perrin	JM.	A	tribute	to	Julius	B.	Richmond,	MD.	Ambul	Pediatr.	2008;8(6):349-
350.	

Winickoff	JP,	Tanski	SE,	McMillen	RC,	Klein	JD,	Rigotti	NA,	Weitzman	M.	Child	health	care	
clinicians'	use	of	medications	to	help	parents	quit	smoking:	a	national	parent	survey.	
Pediatrics.	2005;115(4):1013-1017.	

ECONOMIC,	BEHAVIORAL,	AND	DISEASE	IMPACT	OF	CLEAN	AIR		
Andrew	Hyland,	PhD;	Roswell	Park	Alliance	Foundation;	YCSA	2002		

Dr.	Hyland	performed	studies	to	assess	the	economic,	behavioral,	and	health	impact	of	
smoke-free	regulations.	Economic	studies	were	conducted	to	assess	changes	in	
employment	and	other	business	indicators	in	jurisdictions	that	have	implemented	smoke-
free	regulations.	Dr.	Hyland	and	colleagues	worked	with	several	leading	national	
organizations	to	disseminate	the	information	gleaned	from	these	studies	with	the	goal	of	
generating	interest	in	promoting	efforts	to	eliminate	SHS	exposure	in	the	workplace.		
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PUBLICATIONS	

Abrams	SM,	Mahoney	MC,	Hyland	A,	Cummings	KM,	Davis	W,	Song	L.	Early	evidence	on	the	
effectiveness	of	clean	indoor	air	legislation	in	New	York	State.	Am	J	Public	Health.	
2006;96(2):296-298.	

Bauer	JE,	Hyland	A,	Li	Q,	Steger	C,	Cummings	KM.	A	longitudinal	assessment	of	the	impact	
of	smoke-free	worksite	policies	on	tobacco	use.	Am	J	Public	Health.	2005;95(6):1024-1029.	

Borland	R,	Yong	HH,	Cummings	KM,	Hyland	A,	Anderson	S,	Fong	GT.	Determinants	and	
consequences	of	smoke-free	homes:	findings	from	the	International	Tobacco	Control	(ITC)	
Four	Country	Survey.	Tob	Control.	2006;15	Suppl	3:iii42-50.	

Borland	R,	Yong	HH,	Siahpush	M,	Hyland	A,	Campbell	S,	Hastings	G,	Cummings	KM,	Fong	
GT.	Support	for	and	reported	compliance	with	smoke-free	restaurants	and	bars	by	smokers	
in	four	countries:	findings	from	the	International	Tobacco	Control	(ITC)	Four	Country	
Survey.	Tob	Control.	2006;15	Suppl	3:iii34-41.	
Carpenter	CM,	Connolly	GN,	Travers	M,	Hyland	A,	Cummings	KM.	Health	meetings	do	not	
belong	in	smoky	cities.	Tob	Control.	2006;15(1):69-70.	
Centers	for	Disease	C,	Prevention.	Indoor	air	quality	in	hospitality	venues	before	and	after	
implementation	of	a	clean	indoor	air	law--Western	New	York,	2003.	MMWR	Morb	Mortal	
Wkly	Rep.	2004;53(44):1038-1041.	
Farrelly	MC,	Nonnemaker	JM,	Chou	R,	Hyland	A,	Peterson	KK,	Bauer	UE.	Changes	in	
hospitality	workers'	exposure	to	secondhand	smoke	following	the	implementation	of	New	
York's	smoke-free	law.	Tob	Control.	2005;14(4):236-241.	
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Fong	GT,	Hyland	A,	Borland	R,	Hammond	D,	Hastings	G,	McNeill	A,	Anderson	S,	Cummings	
KM,	Allwright	S,	Mulcahy	M,	Howell	F,	Clancy	L,	Thompson	ME,	Connolly	G,	Driezen	P.	
Reductions	in	tobacco	smoke	pollution	and	increases	in	support	for	smoke-free	public	
places	following	the	implementation	of	comprehensive	smoke-free	workplace	legislation	in	
the	Republic	of	Ireland:	findings	from	the	ITC	Ireland/UK	Survey.	Tob	Control.	2006;15	
Suppl	3:iii51-58.	
Higbee	C,	Bauer	JE,	Cummings	KM,	Wieczorek	W,	Alford	T,	Hyland	A.	Avoidance	of	smoky	
establishments:	findings	from	Erie	and	Niagara	Counties	in	New	York.	J	Public	Health	
Manag	Pract.	2004;10(6):508-510.	
Hyland	A,	Goldstein	R,	Brown	A,	O'Connor	R,	Cummings	KM.	Happy	Birthday	Marlboro:	the	
cigarette	whose	taste	outlasts	its	customers.	Tob	Control.	2006;15(2):75-77.	
Hyland	A,	Puli	V,	Cummings	KM,	Sciandra	R.	New	York’s	smoke	free	regulations:	Effects	on	
employment	and	sales	in	the	hospitality	industry.	.	Cornell	Hotel	and	Restaurant	
Administration	Quarterly.	2003;44:9-16.	
Hyland	A,	Rezaishiraz	H,	Bauer	J,	Giovino	GA,	Cummings	KM.	Characteristics	of	low-level	
smokers.	Nicotine	Tob	Res.	2005;7(3):461-468.	

Jones	SC,	Travers	MJ,	Hahn	EJ,	Robertson	H,	Lee	K,	Higbee	C,	Hyland	A.	Secondhand	smoke	
and	indoor	public	spaces	in	Paducah,	Kentucky.	J	Ky	Med	Assoc.	2006;104(7):281-288.	

Juster	HR,	Loomis	BR,	Hinman	TM,	Farrelly	MC,	Hyland	A,	Bauer	UE,	Birkhead	GS.	Declines	
in	hospital	admissions	for	acute	myocardial	infarction	in	New	York	state	after	
implementation	of	a	comprehensive	smoking	ban.	Am	J	Public	Health.	2007;97(11):2035-
2039.	
Mihaltan	F,	Munteanu	I,	Higbee	C,	Travers	M,	Hyland	A,	Cummings	KM,	Dresler	C.	Global	air	
monitoring	study:	a	multi-country	comparison	of	levels	of	indoor	air	pollution	in	different	
workplaces.	Results	from	Romania,	May	2006.	Pneumologia.	2006;55(4):156-160.	

Miller	C,	Wakefield	M,	Kriven	S,	Hyland	A.	Evaluation	of	smoke-free	dining	in	South	
Australia:	support	and	compliance	among	the	community	and	restaurateurs.	Aust	N	Z	J	
Public	Health.	2002;26(1):38-44.	

Scollo	M,	Lal	A,	Hyland	A,	Glantz	S.	Review	of	the	quality	of	studies	on	the	economic	effects	
of	smoke-free	policies	on	the	hospitality	industry.	Tob	Control.	2003;12(1):13-20.	
Wakefield	M,	Siahpush	M,	Scollo	M,	Lal	A,	Hyland	A,	McCaul	K,	Miller	C.	The	effect	of	a	
smoke-free	law	on	restaurant	business	in	South	Australia.	Aust	N	Z	J	Public	Health.	
2002;26(4):375-382.	

PRESENTATIONS	AND	ABSTRACTS		

Abrams	S,	Mahoney	M,	Hyland	A,	Cummings	KM.	Clean	indoor	air	laws	protect	hospitality	
workers:	evidence	from	New	York	State,	2005.	Presented	at	the	National	Conference	on	
Tobacco	or	Health.	Chicago,	IL,	May	4-6,	2005.		
Abrams	SM,	Mahoney	MC,	Hyland	A,	Cummings	KM.	A	cross-sectional	study	of	secondhand	
smoke	exposure	in	western	New	York,	2003.	Presented	at	the	10th	Annual	Society	for	
Research	on	Nicotine	and	Tobacco	Meeting.	Scottsdale,	AZ,	Feb	18-21,	2004.		
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Bauer	U,	Hyland	A,	Juster	H.	Evaluating	the	impact	of	a	statewide	smoke-free	work	place	
law,	NYS,	2003.	Presented	at	the	National	Conference	on	Tobacco	or	Health.	Boston,	MA,	
Dec	10-12,	2003.		
Connolly	GN,	Carpenter	C,	Travers	MJ,	Hyland	A.	Closing	session:	results	of	Chicago	Air	
Monitoring	study,	2005.	Presented	at	the	National	Conference	on	Tobacco	or	Health.	
Chicago,	IL,	May	4-6,	2005.		
Fong	G,	Hyland	A,	Hammond	D,	Borland	R,	Hastings	G,	Cummings	KM,	McNeil	A,	Anderson	
S.	Changes	in	knowledge,	attitudes,	and	behavior	following	the	Irish	Smoke-	Free	Law:	
findings	from	the	ITC-Ireland/U.K.	survey,	2005.	Presented	at	the	Society	for	Research	on	
Nicotine	and	Tobacco.	Prague,	Czech	Republic,	Mar	20-23,	2005.		

Hyland	A,	Higbee	C,	Bauer	J,	Giovino	G,	Wieczorek	W,	Alford	T,	Cummings	KM.	Non-smokers	
avoid	smoky	establishments:	findings	from	Erie/Niagara	Counties,	NY,	2003.	Presented	at	
the	National	Conference	on	Tobacco	or	Health.	Boston,	MA,	Dec	10-12,	2003.		

Hyland	A,	Travers	MJ,	Higbee	C,	Cummings	KM,	Dresler	C,	Carpenter	C,	Connolly	G.	A	24-
country	comparison	of	levels	of	indoor	air	pollution	in	different	workplaces.	Presented	at	
the	2006	World	Conference	on	Tobacco	or	Health.	Washington,	DC,	Jul	12-15,	2006.		

Hyland	A.	Clean	air	policies:	science	informing	public	health	policy,	2005.	Presented	at	the	
Biological	and	Environmental	Measurement	in	Tobacco	Research:	A	Transdisciplinary	
Workshop.	Toronto,	Ontario,	Canada,	May	19-20,	2005.		
Hyland	A.	Economic	and	other	aspects	of	clean	indoor	air	policies	[Invited	Plenary],	2004.	
Presented	at	the	Norwegian	National	Tobacco	Control	Conference.	Oslo,	Norway,	Apr	2004.		

Hyland	A.	Multi-city	air	monitoring	study:	public	policy	and	exposure	to	secondhand	
smoke,	2005.	Presented	at	the	Society	on	Nicotine	and	Tobacco.	Prague,	Czech	Republic,	
Mar	20-23,	2005.		
Sendizik	T,	Fong	G,	Travers	M,	Hyland	A.	Measuring	SHS	exposure	in	automobiles.	
Presented	at	the	Second	Annual	Symposium	for	Research	to	Inform	Tobacco	Control.	
Toronto,	Ontario	Canada,	Nov	9-	11,	2005.		
Travers	M,	Cummings	KM,	Bauer	U,	Hyland	A.	Effect	of	New	York	State	Clean	Indoor	Air	
Law	on	employment,	alcohol	excise	tax	collections,	and	number	of	alcohol	serving	
establishments.	Presented	at	Society	for	Research	on	Nicotine	and	Tobacco.	Scottsdale,	
Arizona,	Feb,	2004.		

Travers	M,	Cummings	KM,	Hyland	A.	Indoor	air	quality	before	and	after	the	New	York	Clean	
Indoor	Air	Law	in	Western	New	York	hospitality	venues,	July	to	September	2003.	
Presented	at	Society	for	Research	on	Nicotine	and	Tobacco.	Scottsdale,	Arizona,	Feb	2004.		

Travers	MJ,	Cummings	KM,	Repace	JL,	Hyland	A.	Indoor	air	pollution	in	bars	and	
restaurants	in	9	U.S.	cities	Presented	at	the	International	Society	of	Exposure	Analysis.	
Philadelphia,	PA,	Oct	17-21,	2004.		
BOOK	CHAPTERS,	ETC.		

Connolly	GN,	Carpenter	CM,	Travers	MJ,	Cummings	KM,	Hyland	A,	Mulcahy	M,	Clancy	L.	
How	smoke-free	laws	improve	air	quality.	Released	as	a	live	webcast,	Mar	16,	2006.		
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Travers	MJ,	Homer	M,	Hyland	A.	Wyoming	Air	Monitoring	Study.	Report	prepared	for	
Wyoming	Department	of	Health,	Substance	Abuse	Division,	2005.		

Travers	MJ,	Hyland	A,	Higbee	C.	Kentucky	Air	Monitoring	Study:	Paducah.	Report	prepared	
for	McCracken	County	Medical	Society,	2006.		

Travers	MJ,	Hyland	A,	Higbee	C.	Kentucky	Air	Monitoring	Study:	Richmond	and	Berea:	
Report	prepared	for	Madison	County	Health	Department,	2005.		
Travers	MJ,	Hyland	A.	Chicago	Air	Monitoring	study.	Report	prepared	for	Metropolitan	
Chicago	American	Lung	Association,	2005.		

Travers	MJ,	Hyland	A.	Indiana	Air	Monitoring	Study,	December	2004-Jan	2005.	Report	
prepared	for	Indiana	Tobacco	Prevention	and	Cessation,	2005.		

Travers	MJ,	Hyland	A.	Michigan	Air	Monitoring	Study:	Ann	Arbor:	Report	prepared	for	
Tobacco-Free	Michigan,	2005.		

Travers	MJ,	Hyland	A.	New	Jersey	Air	Monitoring	Study,	August	18th	to	September	27th	
2005.	Report	prepared	for	New	Jersey	G.A.S.P.	and	the	American	Cancer	Society,	2005.		
Travers	MJ,	Hyland	A.	Wisconsin	Air	Monitoring	Study,	October	13th	to	November	6th	
2005.	Report	prepared	for	Friends	of	Clean	Air	Works,	2005.		

SECONDHAND	TOBACCO	SMOKE	EXPOSURE	AND	HEALTH	IN	A	BLUE-COLLAR	
POPULATION		

Francine	Laden,	ScD;	Brigham	and	Women's	Hospital;	YCSA	2002		
Dr.	Laden	sent	detailed	questionnaires	covering	SHS	history	and	respiratory	symptoms	to	
4,500	trucking	company	workers	who	had	answered	an	initial	smoking	history	
questionnaire;	2300	workers	responded	with	information	regarding	SHS	exposure.	The	
analysis	of	this	information	suggests	that	the	prevalence	of	adverse	health	outcomes,	
including	respiratory	symptoms	and	allergies,	is	greater	in	non-smokers	exposed	to	recent	
secondhand	tobacco	smoke	compared	to	nonsmokers	who	are	not	exposed.		
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PUBLICATIONS	
Chiu	YH,	Hart	JE,	Smith	TJ,	Hammond	SK,	Garshick	E,	Laden	F.	Nicotine	contamination	in	
particulate	matter	sampling.	Int	J	Environ	Res	Public	Health.	2009;6(2):601-607.	

Chiu	YH,	Hart	JE,	Spiegelman	D,	Garshick	E,	Smith	TJ,	Dockery	DW,	Hammond	SK,	Laden	F.	
Workplace	secondhand	smoke	exposure	in	the	U.S.	trucking	industry.	Environ	Health	
Perspect.	2010;118(2):216-221.	
Chiu	YH,	Spiegelman	D,	Dockery	DW,	Garshick	E,	Hammond	SK,	Smith	TJ,	Hart	JE,	Laden	F.	
Secondhand	smoke	exposure	and	inflammatory	markers	in	nonsmokers	in	the	trucking	
industry.	Environ	Health	Perspect.	2011;119(9):1294-1300.	
Jain	NB,	Hart	JE,	Smith	TJ,	Garshick	E,	Laden	F.	Smoking	behavior	in	trucking	industry	
workers.	Am	J	Ind	Med.	2006;49(12):1013-1020.	
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Laden	F,	Chiu	YH,	Garshick	E,	Hammond	SK,	Hart	JE.	A	cross-sectional	study	of	secondhand	
smoke	exposure	and	respiratory	symptoms	in	non-current	smokers	in	the	U.S.	trucking	
industry:	SHS	exposure	and	respiratory	symptoms.	BMC	Public	Health.	2013;13:93.	
PRESENTATIONS	AND	ABSTRACTS		

Jain	N,	Hart	JE,	Garshick	E,	Laden	F.	Variation	of	smoking	behavior	in	unionized	trucking	
industry	workers	[abstract].	Am	J	Resp	Crit	Care	Med	2005;171:	A442.	
INFLUENCE	OF	SHS	ON	HEALTH	STATUS	IN	YOUTH		

David	J.	Lee,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2002		

Dr.	Lee	re-interviewed	5,949	respondents	to	the	Florida	Anti-tobacco	Media	Evaluation	
surveys	in	three	follow-up	surveys	(FSS)	conducted	in	1999,	2000,	and	2001.	Dr.	Lee	and	
his	team	selected	at	random	800	FSS	participants	from	within	each	of	three	a	priori-
determined	exposure	categories:	1)	non-smoking	parents;	2)	parents	who	consistently	
smoked	during	their	pre-	and	teenage	years;	and	3)	parents	who	quit	smoking	during	some	
of	their	pre-	and	teenage	years.	Assessments	were	made	by	telephone	interviews	with	
respect	to	tobacco-related	disease	symptoms	such	as	respiratory	symptoms,	eye	irritation,	
earaches,	difficulty	exercising,	dry	skin,	sore	throat,	taste,	and	smell	impairments.	Standard	
CDC	tobacco	smoking	histories	were	also	collected.	The	investigators	determined	if	never	
smokers	who	were	consistently	exposed	to	SHS	during	adolescence	reported	more	
tobacco-related	disease	symptoms	than	never	smokers	who	were	not	exposed.	The	
investigators	documented	the	subtle	health	consequences	of	SHS	exposure	in	a	large	
number	of	young	adults	exposed	to	this	toxic	agent.	A	broad	inventory	of	tobacco-related	
disease	symptoms	was	developed	that	helps	to	identify	a	set	of	sentinel	items	that	may	be	
used	to	screen	for	early	evidence	of	tobacco-related	illness	in	young	adults.	The	study	
findings	can	be	used	to	counsel	smoking	parents	on	the	potential	long-term	effects	their	
smoking	practices	have	on	their	children.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Lee	DJ,	Arheart	KL,	Trapido	E,	Soza-Vento	R,	Rodriguez	R.	Accuracy	of	parental	and	youth	
reporting	of	secondhand	smoke	exposure:	the	Florida	youth	cohort	study.	Addict	Behav.	
2005;30(8):1555-1562.	
Lee	DJ,	Gaynor	JJ,	Trapido	E.	Secondhand	smoke	and	earaches	in	adolescents:	the	Florida	
Youth	Cohort	Study.	Nicotine	Tob	Res.	2003;5(6):943-946.	
PRESENTATIONS	AND	ABSTRACTS		

Lee	DJ,	Arheart	K,	Trapido	E,	Sly	D,	Rodriguez	R,	Soza	R.	Secondhand	smoke	exposure	
determined	by	salivary	cotinine	and	reported	earaches	in	adolescents:	A	pilot	investigation.	
Presented	at	the	12th	World	Conference	on	Tobacco	or	Health.	Helsinki,	Finland,	Aug	2003.		
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THE	USE	OF	SIMULATION	MODELS	TO	PREDICT	AND	UNDERSTAND	PUBLIC	HEALTH	
PROBLEMS		

David	Levy,	PhD;	Pacific	Institute	for	Research	and	Evaluation;	2002	CIA		
Dr.	Levy	and	colleagues	examined	the	direct	effect	of	clean	indoor	air	regulations	and	home	
smoking	bans	on	SHS	exposure.	They	used	the	1998/1999	Tobacco	Use	Supplement	to	the	
US	Current	Population	Survey	to	examine	the	responses	of	43,613	homes	where	two	or	
more	adults	responded	to	the	home	ban	question.	The	results	demonstrated	that	12%	of	
households	gave	inconsistent	results	regarding	the	home	smoking	ban.	Discrepancies	
varied	systematically	by	race,	socioeconomic	status,	and	smoking	behavior.	The	
inconsistent	reports	suggested	that	children	living	with	smokers	were	at	particular	risk.	
The	conclusion	from	these	studies	was	that	analyses	of	home	smoking	bans	should	not	rely	
on	individual	reports,	especially	in	homes	with	smokers	and	children.	Home	and	work	
smoking	bans	were	examined	at	the	national	and	state	levels	utilizing	the	Current	
Population	Survey’s	1992/1993	and	1998/1999	tobacco	use	supplements.	Since	previous	
evidence	suggested	that	strict	bans	were	more	effective,	the	analysis	was	limited	to	bans	
where	no	smoking	was	allowed	at	any	time	or	in	any	place.	There	was	a	considerable	
increase	in	home	and	working	bans	between	the	early	and	late	1990s.	By	the	end	of	the	
study	period,	65%	of	the	population	over	15	years	of	age	was	employed	in	places	with	
smoking	bans	and	over	60%	lived	in	homes	with	such	bans.	States	with	stricter	bans	by	
1999	tended	to	have	higher	cigarette	taxes,	stricter	clean	air	laws,	and	more	media	
campaigns.	The	study	demonstrated	that	lower	smoking	rates	were	associated	with	higher	
numbers	of	home	and	work	smoking	bans.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Levy	DT,	Romano	E,	Mumford	EA.	Recent	trends	in	home	and	work	smoking	bans.	Tob	
Control.	2004;13(3):258-263.	

Mumford	EA,	Levy	DT,	Romano	EO.	Home	smoking	restrictions.	Problems	in	classification.	
Am	J	Prev	Med.	2004;27(2):126-131.	

AIRWAY	RESISTANCE	AND	CYTOGENETIC	ABNORMALITIES	ASSOCIATED	WITH	
TOBACCO	SMOKE	EXPOSURE		
Martin	Mahoney,	MD,	PhD;	Roswell	Park	Alliance	Foundation;	CIA	2002		

On	July	24,	2003,	New	York	State	enacted	a	statewide	Clean	Indoor	Air	Law	(CIAL),	which	
eliminated	smoking	in	nearly	all	indoor	public	places,	creating	an	opportunity	to	compare	
exposures	among	hospitality	and	non-hospitality	workers	before	and	after	enactment.	Dr.	
Mahoney	interviewed	a	group	of	non-smokers	recruited	from	the	western	New	York	State	
region	to	assess	exposures	to	SHS.	The	number	of	hours	of	SHS	exposure	reported	during	
the	4	days	prior	to	the	baseline	interview	decreased	from	7.0	hours	pre-law	to	3.0	hours	
post-law	and	there	was	a	significant	reduction	of	SHS	exposure	among	non-casino	
hospitality	workers.	There	was	no	significant	change	in	reported	exposures	among	casino	
workers	or	among	non-hospitality	workers.	Since	tribally-owned	casinos	are	exempt	from	
the	CIAL	and	still	allow	smoking,	no	real	change	in	SHS	exposure	among	casino	workers	
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was	anticipated.	These	results	provide	clear	evidence	of	a	substantial	reduction	in	work	
site	SHS	exposure	among	hospitality	workers.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Abrams	SM,	Mahoney	MC,	Hyland	A,	Cummings	KM,	Davis	W,	Song	L.	Early	evidence	on	the	
effectiveness	of	clean	indoor	air	legislation	in	New	York	State.	Am	J	Public	Health.	
2006;96(2):296-298.	

Paszkiewicz	GM,	Timm	EA,	Jr.,	Mahoney	MC,	Wallace	PK,	Sullivan	Nasca	MA,	Tammela	TL,	
Hutson	A,	Pauly	JL.	Increased	human	buccal	cell	autofluorescence	is	a	candidate	biomarker	
of	tobacco	smoking.	Cancer	Epidemiol	Biomarkers	Prev.	2008;17(1):239-244.	

Song	LG,	Davis	W,	Abrams	SM,	Hemiup	J,	Kazim	AL,	Cummings	KM,	Mahoney	MC.	Sensitive	
and	rapid	method	for	the	determination	of	urinary	cotinine	in	non-smokers;	an	application	
for	studies	assessing	exposures	to	second	hand	smoke	(SHS).	Anal	Chim	Acta.	
2005;545:200-208.	
PRESENTATIONS	AND	ABSTRACTS		

Abrams	S,	Mahoney	M,	Hyland	A,	Cummings	KM.	Clean	indoor	air	laws	protect	hospitality	
workers:	evidence	from	New	York	State.	Presented	at	the	National	Conference	on	Tobacco	
or	Health.	Chicago,	IL,	May	4-6,	2005.		

Abrams	SM,	Mahoney	MC,	Hyland	A,	Cummings	KM.	A	cross-sectional	study	of	secondhand	
smoke	exposure	in	western	New	York,	2003.	Presented	at	the	10th	Annual	Society	for	
Research	on	Nicotine	and	Tobacco	Meeting.	Scottsdale,	AZ,	Feb	18-21,	2004.		

IMPACT	OF	SECONDHAND	TOBACCO	SMOKE	ON	RESPIRATORY	HEALTH	OF	NON-
SMOKING	ADULTS		

Archana	Mishra,	MD;	Research	for	Health	in	Erie	County,	Inc.;	YCSA	2002		
Dr.	Mishra	investigated	the	relationship	between	SHS	and	respiratory	health	in	adult	non-
smokers	using	data	from	two	cross-sectional	studies.	Prevalence	of	self-reported	SHS	
exposure	at	work	and	home	was	compared	with	self-reported	exposure	during	an	initial	
16-year-old	survey	in	adult	non-smokers,	and	the	validity	of	the	questionnaires	was	
determined	indicating	SHS	exposure	by	assessing	the	relationship	between	self-reported	
measures	and	urinary	cotinine	adjusted	for	creatinine.	Dr.	Mishra	also	determined	the	
association	between	SHS	exposure	and	pulmonary	function	tests	in	the	adult	population	
and	the	association	between	SHS	exposure	and	respiratory	symptoms.	Analysis	of	the	
association	between	SHS	exposure	and	self-report	of	obstructive	airway	disease	in	non-
smoking	adults	and	comparison	of	gender	differences	in	reported	respiratory	symptoms	
and	pulmonary	function	measures	in	individuals	exposed	to	SHS	was	performed.	Lifetime	
SHS	exposure	places	adults	at	risk	for	respiratory	symptoms.	An	additive	deleterious	effect	
of	SHS	exposure	on	lung	function	was	seen	by	a	decline	in	forced	expiratory	volume	in	
current	smokers	with	high	versus	low	SHS	exposure.		
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EDUCATION		

Ongoing	Research		
ELIMINATION	OF	PEDIATRIC	TOBACCO	AND	SECONDHAND	SMOKE	EXPOSURE	

Debra	Waldron,	MD,	MPH;	American	Academy	of	Pediatrics;	CIA	2022	

There	is	no	safe	level	of	exposure	to	tobacco	smoke,	including	exposure	to	secondhand	
tobacco	smoke	(SHS).	Tobacco	smoke	stays	in	a	room	long	after	a	cigarette	has	been	
extinguished,	and	this		smoke	can	be	inhaled	by	children,	causing	illnesses	such	as	ear	and	
respiratory	infections.	Exposed	children	are	also	at	risk	of	serious	illnesses	as	they	age,	
such	as	lung	cancer,	heart	attacks,	and	stroke.	In	order	to	protect	children	from	the	
diseases	related	to	SHS	exposure,	it	is	important	to	be	sure	that	doctors,	scientists,	and	
policymakers	understand	the	impact	of	SHS	and	work	to	eliminate	SHS	exposure	in	
children.	Dr.	Waldron	and	colleagues	will	create	educational	resources	and	clinical	tools	to	
convey	the	dangers	of	SHS	exposure.	Doctors	will	be	trained	to	ask	families	questions	about	
SHS	exposure,	and	will	encourage	families	not	to	smoke	in	their	homes,	cars,	or	anywhere	
around	their	children.	Information	and	tools	will	be	given	to	public	health	partners	to	
support	policies	and	laws	that	prevent	people	from	smoking	in	places	where	children	
spend	time.	Meetings	will	be	held	at	the	Richmond	Center	to	provide	education	and	
training,	and	the	investigators	will	work	to	make	sure	that	scientific	knowledge	about	the	
dangers	of	SHS	exposure	is	shared	with	a	wide	audience.	

Completed	Research		
ENGAGING	PEDIATRICIANS	FOR	ENQUIRY	ON	SECONHAND	SMOKE	EXPOSURE	

Abu	Abdullah,	MD,	PhD,	MPH,	FFPH;	American	Academy	of	Pediatrics	

The	high	prevalence	of	smoking	in	adults	in	China	results	in	many	children	being	exposed	to	
SHS.	 Although	 both	 the	 American	 Academy	 of	 Pediatrics	 and	 the	 American	 Academy	 of	
Family	Physicians	recommended	that	practitioners	assess	their	patients’	exposure	to	SHS	
and	provide	 exposure	 reduction	 counseling	 including	 the	 adverse	 effects	of	 SHS	on	 child	
health;	 similar	 recommendations	 in	many	developing	 countries	are	either	 scarce	or	non-
existent.	 Sick	 children	 who	 visit	 pediatricians’	 offices	 represent	 a	 vulnerable	 subset	 of	
children.	Pediatricians	rarely	use	these	opportunities	to	counsel	families	about	the	effects	of	
second	hand	smoke.		
The	goals	were	to	adapt	an	in-person	training	module,	clinical	effort	against	second	hand	
smoke	exposure	(CEASE)	to	pediatric	settings	in	China,	and	to	test	the	feasibility	and	efficacy	
of	CEASE	training	to	address	the	SHS	exposure	of	children	in	the	home	and	car.		
COPD	AND	STRENGTH	OF	SMOKE-FREE	LAWS		

Ellen	Hahn,	PhD,	RN;	University	of	Kentucky;	CIA	2010		

Dr.	Hahn	and	colleagues	determined	the	impact	of	the	strength	and	extent	of	coverage	of	
smoke-	free	laws	on	hospitalization	and	mortality	for	COPD	in	Kentucky,	a	rural	tobacco-
growing	state	with	high	rates	of	smoking	and	COPD.	The	team	analyzed	hospital	discharges	
and	mortality	from	COPD	to	investigate	the	differential	effects	of	smoke	free	initiatives	on	
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COPD	hospitalizations	and	mortality.	The	investigators	determined	differences	in	rates	by	
the	strength	of	the	community	initiatives	and	by	the	extent	of	coverage	of	these	initiatives.	
The	Kentucky	Hospital	Association	hospitalization	database	was	used	for	all	Kentucky	
hospitals	for	a	9.5-year	period	and	was	queried	for	hospital	discharge	diagnosis	by	the	
International	Classification	of	Diseases,	9th	revision,	(codes	491,492,	496);	dates	of	service;	
disposition;	gender;	age;	and	county	of	residence.	Poisson	regression	was	used	to	
determine	the	impact	of	strength	and	extent	of	coverage	of	the	initiative	on	the	monthly-
adjusted	COPD	rates	for	each	county.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Hahn	EJ,	Rayens	MK,	Adkins	S,	Simpson	N,	Frazier	S,	Mannino	DM.	Fewer	hospitalizations	
for	chronic	obstructive	pulmonary	disease	in	communities	with	smoke-free	public	policies.	
Am	J	Public	Health.	2014;104(6):1059-1065.	

Hahn	EJ,	Rayens	MK,	Burkhart	PV,	Moser	DK.	Smoke-free	laws,	gender,	and	reduction	in	
hospitalizations	for	acute	myocardial	infarction.	Public	Health	Rep.	2011;126(6):826-833.	

PRESENTATIONS	AND	ABSTRACTS	

Hahn	EJ,	Rayens	MK,	Frazier	S,	Mannino	D,	Adkins	S,	Hopkins	E.	Fewer	hospitalizations	for	
chronic	obstructive	pulmonary	disease	in	communities	with	smoke-free	public	policies.	
Presented	at	the	Southern	Nursing	Research	Society.	New	Orleans,	LA,	Feb	22-25	2012.		
SECONDHAND	SMOKE:	PREVALENCE,	VALIDATION,	AND	EFFECTS		

David	J.	Lee,	PhD;	University	of	Miami	Miller	School	of	Medicine;	CIA	2009		

Dr.	Lee	and	colleagues	estimated	the	prevalence	of	SHS	exposure	in	a	representative	
sample	of	Florida	adults	via	self-report	measures	and	tobacco	exposure	biomarkers	in	a	
cost-effective	fashion.	They	also	validated	self-reported	SHS	exposures	and	examined	the	
effects	of	exposure	misclassification	on	associations	with	self-reported	respiratory	
symptoms.	Results	from	this	study	will	be	used	to	improve	public	health	in	Florida	and	to	
determine	if	and	how	self-reported	SHS	exposure	questions	should	be	used	in	documenting	
studies	of	tobacco	associated	health	outcomes.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Bandiera	FC,	Arheart	KL,	Caban-Martinez	AJ,	Fleming	LE,	McCollister	K,	Dietz	NA,	Leblanc	
WG,	Davila	EP,	Lewis	JE,	Serdar	B,	Lee	DJ.	Secondhand	smoke	exposure	and	depressive	
symptoms.	Psychosom	Med.	2010;72(1):68-72.	

Bandiera	FC,	Caban-Martinez	AJ,	Arheart	KL,	Davila	EP,	Fleming	LE,	Dietz	NA,	Lewis	JE,	
Fabry	D,	Lee	DJ.	Secondhand	smoke	policy	and	the	risk	of	depression.	Ann	Behav	Med.	
2010;39(2):198-203.	

Davila	EP,	Lee	DJ,	Fleming	LE,	LeBlanc	WG,	Arheart	K,	Dietz	N,	Lewis	JE,	McCollister	K,	
Caban-Martinez	A,	Bandiera	F.	Sleep	disorders	and	secondhand	smoke	exposure	in	the	U.S.	
population.	Nicotine	Tob	Res.	2010;12(3):294-299.	
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Fabry	DA,	Davila	EP,	Arheart	KL,	Serdar	B,	Dietz	NA,	Bandiera	FC,	Lee	DJ.	Secondhand	
smoke	exposure	and	the	risk	of	hearing	loss.	Tob	Control.	2011;20(1):82-85.	

Koru-Sengul	T,	Clark	JD,	Fleming	LE,	Lee	DJ.	Toward	improved	statistical	methods	for	
analyzing	Cotinine-Biomarker	health	association	data.	Tob	Induc	Dis.	2011;9(1):11.	

Koru-Sengul	T,	Clark	JD,	3rd,	Ocasio	MA,	Wanner	A,	Fleming	LE,	Lee	DJ.	Utilization	of	the	
National	Health	and	Nutrition	Examination	(NHANES)	Survey	for	Symptoms,	Tests,	and	
Diagnosis	of	Chronic	Respiratory	Diseases	and	Assessment	of	Second	hand	Smoke	
Exposure.	Epidemiology	(Sunnyvale).	2011;1(2).	

PRESENTATIONS	AND	ABSTRACTS	
Major	BT,	Ocasio	MA,	Arheart	KL,	Cabán-Martinez	AJ,	Hu	JJ,	Dietz	N,	Fleming	LE,	Huang	Y,	
Cohen	K,	Fleming	LE,	Lee	DJ.	Secondhand	smoke:	prevalence,	validation	and	effects.	
Presented	at	the	Society	for	Research	on	Nicotine	and	Tobacco.	Houston,	TX,	Mar	13-16,	
2012.		

Major	BT,	Ocasio	MA,	Arheart	KL,	Caban-Martinez	AJ,	Murray	M,	Forrest	J,	Hu	J,	Dietz	N,	
Fleming	LE,	Lee	DJ.	Secondhand	smoke:	prevalence,	validation	and	effects.	Presented	at	the	
Second	Annual	Delta	Omega,	Beta	Sigma	Chapter	Poster	Competition.	Miami,	FL,	Apr	4,	
2011.		
Major	BT,	Ocasio	MA,	Cabán-Martinez	AJ,	Arheart	KL,	Forrest	J,	Jordan	M,	Cohen	K,	Huang	Y,	
Clark	TC,	Dietz	N,	Hu	JJ,	Fleming	LE,	Lee	DJ.	Secondhand	smoke:	prevalence,	validation	and	
effects.	Presented	at	the	American	Public	Health	Association	Conference.	Washington	DC,	
Oct	29-	Nov	2,	2011.		

Ocasio	MA,	Cabán	Martinez	A,	Asfar	T,	Koru-Sengul	T,	Arheart	KL,	Fleming	LE,	Clarke	TC,	
Austin	SB,	Lee	DJ.	Disparities	in	Tobacco	Exposure	by	Sexual	Orientation:	Results	from	the	
National	Health	and	Nutrition	Examination	Survey,	2001-2010.	Presented	at	the	American	
Public	Health	Association	Annual	Meeting.	San	Francisco,	CA,	Oct	27-31,	2012.		

Ocasio	MA,	Cabán-Martinez	AJ,	Koru-Sengul	T,	Clark	JD,	Arheart	KL,	LeBlanc	WG,	Fleming	
LE,	Lee	DJ.	Tobacco	smoke	exposure	among	lesbian,	gay	and	bisexuals:	Results	from	the	
National	Health	and	Nutrition	Examination	Survey,	2001-2010.	Presented	at	the	2012	
Society	for	Research	on	Nicotine	and	Tobacco	18th	Annual	Meeting.	Houston,	TX,	Mar	13-
16,	2012.		
Parris	D,	Koru-Sengul	T,	Dietz	NA,	Trapido	EJ,	Lee	DJ.	Is	smoking	related	to	stage	of	
diagnosis	of	prostate	cancer?	Presented	at	the	Society	for	Research	on	Nicotine	and	
Tobacco	Annual	International	Meeting.	Boston,	MA,	Mar	13-16,	2013.		

HOSPITALIZATION	FOR	CORONARY	HEART	DISEASE:	A	TIME	TO	ADDRESS	SHS	
EXPOSURE		
Nancy	Rigotti,	MD;	Massachusetts	General	Hospital;	CIA	2009		

Dr.	Rigotti	and	colleagues	explored	whether	hospital	admission	for	coronary	heart	disease	
(CHD)	can	be	used	as	a	time	to	intervene	with	nonsmokers	who	are	exposed	to	SHS.	The	
prevalence	of	biochemically-detectable	SHS	exposure	in	blood	samples	collected	from	a	
random	sample	of	hospitalized	CHD	patients	was	assayed	for	the	frequency	at	which	
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hospital	personnel	recorded	SHS	exposure	in	the	hospital	chart.	In	adults	admitted	to	
Massachusetts	General	Hospital	(MGH),	11.8%	of	all	patients	and	14.5%	of	nonsmokers	
had	biochemical	evidence	of	SHS	exposure,	which	was	almost	never	assessed	by	the	
clinicians.	The	team	prospectively	surveyed	nonsmokers	hospitalized	with	CHD	to	
determine	the	prevalence	of	SHS	exposure	(self-report	and	cotinine	level),	awareness	of	
the	risks	of	SHS	exposure,	and	SHS	reduction	efforts.	One-quarter	of	hospitalized	
nonsmokers	with	CHD	reported	past	30-day	SHS	exposure.	Adult	children	were	more	likely	
than	spouses	to	be	the	household	smoker	living	with	an	exposed	patient.	Nearly	one-half	of	
nonsmokers	with	CHD	were	unaware	of	the	cardiac	risk	of	SHS,	and	health	care	providers	
rarely	addressed	SHS	exposure.	These	data	identify	a	need	to	educate	nonsmoking	cardiac	
patients	about	the	risk	of	SHS	and	ways	to	minimize	exposure.	The	team	developed	an	
intervention	to	encourage	hospitalized	nonsmokers	to	adopt	smoke	free	home	and	car	
policies,	using	a	pamphlet	about	the	risks	of	SHS.	A	question	about	SHS	exposure	and	a	
prompt	to	advise	a	smoke	free	home	was	added	to	the	standard	admission	form	used	by	
nurses	in	the	MGH	cardiac	inpatient	units.	Nurses	were	trained	to	provide	the	SHS	handout	
to	all	patients	admitted.	The	team	is	surveying	nonsmoking	cardiac	inpatients	to	assess	
whether	they	have	been	asked	about	SHS	exposure,	given	the	SHS	pamphlet,	and	advised	to	
have	a	smoke	free	home	and	car.	These	data	are	being	compared	to	data	collected	prior	to	
the	start	of	the	intervention.	Preliminary	data	indicate	that	nurses	are	adopting	the	
intervention	and	an	increased	number	of	patients	report	having	been	advised	to	have	a	
smoke	free	home	and	car.	However,	improvement	is	needed	to	increase	nurses’	rate	of	
intervention	delivery,	therefore	a	monthly	in-service	training	for	staff	was	offered	and	a	
monthly	incentive	for	3	months	was	provided	for	each	unit	that	achieves	a	predetermined	
rate	of	advising	nonsmokers	about	SHS.		
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Rigotti	NA,	Lewandrowski	L,	Lewandrowski	E,	Reyen	M,	Richards	AE,	Shenhav	S,	Chang	Y,	
Benowitz	N.	Prevalence	of	tobacco	smoking	among	adults	admitted	to	an	acute-car	general	
hospital:	a	comparison	of	results	from	serum	cotinine	screening	and	chart	review.	
Presented	at	the16th	Annual	Society	for	Research	on	Nicotine	and	Tobacco	Conference.	
Baltimore,	MD,	Feb	24-27,	2010.		

Rigotti	NA,	Streck	J,	Chang	Y,	McKool	K,	Reyen	M,	Park	ER,	Winickoff	JP.	A	nursedelivered	
intervention	to	address	secondhand	smoke	exposure	among	nonsmokers	hospitalized	with	
coronary	heart	disease.	Presented	at	the	2014	Annual	Meeting	of	the	Society	for	Research	
in	Nicotine	and	Tobacco.	Seattle,	WA,	Feb	5-8,	2014.	
BAR	INTERVENTIONS	TO	DECREASE	YOUNG	ADULT	SMOKING		

Pamela	Ling,	MD,	MPH;	Public	Health	Institute,	San	Francisco;	CIA	2010	
Dr.	Ling	addressed	the	prevention	of	diseases	caused	by	mainstream	and	SHS	by	
developing	an	intervention	to	block	tobacco	industry	marketing	to	young	adults	(age	18-
25).	Almost	all	tobacco	prevention	efforts	concentrate	on	preventing	children	and	
adolescents	from	experimenting	with	cigarettes	despite	the	fact	that	the	transition	from	
experimentation	to	regular	smoking	and	addiction	often	occurs	during	young	adulthood.	
The	tobacco	industry	has	invested	millions	of	dollars	in	sophisticated	marketing	research	
on	young	adults.	Because	the	Master	Settlement	Agreement	restricts	marketing	to	youth,	
young	adults	have	become	an	even	more	important	focus	of	industry	marketing	efforts,	
which	often	emphasize	events	at	“adult	only”	venues	(bars,	nightclubs	and	casinos),	which	
are	exempt	from	these	restrictions.	Successfully	competing	with	industry	promotion	in	
these	venues	will	prevent	transitions	to	regular	smoking	among	young	adults,	by	
preventing	long	term	morbidity	and	mortality	from	active	smoking	and	preventing	them	
from	exposing	others	to	SHS.	This	study	builds	on	insights	from	Dr.	Ling's	previous	study,	
which	used	previously	secret	tobacco	industry	market	research	to	identify	vulnerable	
segments	of	the	young	adult	population	and	messages	that	reduce	the	likelihood	of	
smoking.	These	insights	were	used	to	develop	and	evaluate	a	novel	intervention	promoting	
a	smoke	free	lifestyle	among	young	adults	attending	bars	and	nightclubs	in	San	Diego,	
Albuquerque,	and	Oklahoma	City.	The	intervention	emphasizes	strong	smoke	free	
aspirational	identities	and	popularizes	smoke	free	environments.	A	significant	decrease	in	
smoking	was	observed	in	these	cities	over	the	course	of	the	pilot	interventions.	
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Meeting.	Chicago,	IL,	Nov	1,	2015.	

Stevenson	T,	Lee	YO,	Ling	PM.	Dual	and	poly-tobacco	use	of	snus,	spit	tobacco	and	hookah	
among	young	adults	in	bars.	Presented	at	the	National	Summit	on	Spit	and	Smokeless	
Tobacco.	Austin,	TX,	May	10-12,	2011.		

Veffer	JR,	Ling	PM.	Beyond	the	brotherhood:	Smokeless	marketing	strategies	to	recruit	new	
users.	Presented	at	the	National	Summit	on	Spit	and	Smokeless	Tobacco.	Austin,	TX,	May	
10-12,	2011.		

EVALUATING	THE	CHARACTERISTICS	THAT	INFLUENCE	PERSUASIVENESS	OF	
SECONDHAND	TOBACCO	SMOKE	ADVERTISEMENTS		

Maansi	Bansal-Travers,	PhD;	Roswell	Park	Alliance	Foundation;	YCSA	2008		
Dr.	Bansal-Travers	conducted	a	number	of	studies	with	the	goal	of	examining	how	different	
characteristics	of	television	ads	depicting	the	adverse	effects	of	toxic	smoke	pollution	(TSP)	
influence	different	target	audiences.	These	ads	focused	on	issues	related	to	TSP	exposure	
and	were	independently	coded	by	trained	coders	for	three	main	characteristics:	main	
theme	(e.g.,	health	effects;	social	norms),	target	audience	(parents;	general	audience),	and	
execution	style	(e.g.,	personal	testimonial;	negative	visceral	image).	Several	in-person	focus	
groups	were	conducted	in	New	York	and	South	Carolina	to	evaluate	attitudes	and	beliefs	
about	health	risks	from	TSP	exposure,	tobacco	use	behavior,	and	policies	in	the	home	and	
car	related	to	tobacco	use.	Those	same	ads	were	then	evaluated	in	New	York	and	South	
Carolina	using	a	Web-based	survey	to	compare	the	responses	among	adults	living	with	at	
least	one	smoker	and	at	least	one	child	under	the	age	of	18.	This	second	study	was	done	to	
examine	differences	in	perceptions	and	responses	to	ads	between	in-person	and	Web-
based	survey	modalities,	since	Web-based	ads	are	an	increasing	prevalent	method	for	
education	and	communication.	As	an	extension	of	this	work,	two	national	surveys	were	
completed	using	Web-based	survey	methods	with	adults	and	youth	(13-17	years)	in	the	US.	
Updated	ads	were	tested	in	these	surveys	and	were	also	coded	for	main	theme,	target	
audience,	and	execution	style.	In	all	studies,	participants	were	followed	up	approximately	
one	week	later	to	evaluate	recall	of	ads	seen,	tobacco	use	behavior,	quit	attempts,	and	
changes	to	home	and	car	tobacco	use	policies.	The	lessons	learned	have	been	applied	to	
several	areas	in	tobacco	control.	Originally	the	focus	was	on	TSP	from	cigarettes	and	
television	advertising	educating	smokers,	particularly	parents,	about	the	risks	to	health,	
the	principle	concepts	of	education,	communication,	and	TSP	exposure	information	
research	have	been	expanded	through	work	related	to	snus	(a	moist	powder	tobacco	
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product)	and	electronic	nicotine	delivery	systems,	particularly	e-cigarettes.	Results	and	
conclusions	drawn	from	this	research	regarding	effective	messaging,	including	theme	of	
message	and	execution	style,	have	been	applied	to	several	studies	evaluating	health	
warning	labels	for	both	cigarettes	and	other	tobacco	products.	For	example,	Dr.	Bansal-
Travers	has	conducted	several	studies	evaluating	health	warning	labels,	including	format,	
text,	and	graphic	that	should	be	included	to	best	communicate	the	risks	from	tobacco	use	
for	cigarettes	and	other	products.	In	addition,	she	has	worked	with	co-investigators	to	
complete	studies	evaluating	perceptions	of	snus	and	use	of	snus	indoors	when	smoking	is	
prohibited,	as	well	as	studies	examining	increasing	trends	in	use	of	e-cigarettes	and	dual	
use	with	cigarettes	to	maintain	nicotine	addiction	while	trying	to	decrease	TSP	exposure.		
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HEALTH	IMPACT	STUDY	OF	SMOKEFREE	POLICIES	IN	LATIN	AMERICA		
Ernesto	Sebrié,	MD	MPH;	Roswell	Park	Alliance	Foundation;	YCSA	2008		

Dr.	Sebrié	and	colleagues	tested	whether	the	2006	comprehensive	smoke	free	policy	
adopted	in	Uruguay	is	associated	with	a	reduction	in	acute	myocardial	infarction	(AMI)	
hospital	admissions	in	the	four-year	time	period	after	the	adoption	of	the	law,	and	whether	
a	comprehensive	smoke	free	law	implemented	in	Panama	in	2008	is	associated	with	a	
similar	health	outcome.	The	team	also	determined	if	the	2006	comprehensive	smoke	free	
policy	in	Uruguay	is	associated	with	a	reduction	in	asthma	visits	to	hospital	emergency	
rooms.	The	team	evaluated	the	effectiveness	of	pictorial-based	health	warning	labels	
printed	on	cigarette	packages	to	raise	awareness	on	SHS	exposure	and	increase	public	
support	for	implementation	of	a	comprehensive	smoke	free	policy	in	Bolivia.	This	was	the	
first	study	conducted	in	Latin	America	to	evaluate	the	impact	of	a	comprehensive	smoke	
free	initiative	on	heart	and	respiratory	diseases	and	to	assess	the	effectiveness	of	health	
warnings	to	increase	public	support	for	smoke	free	policies.		
FAMRI	SUPPORTED	RESEARCH		
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Sebrié	EM,	Hernandez	Avila	M,	eds.	Salud	pública	y	tabaquismo,	volumen	II.	Advertencias	
sanitarias	en	América	Latina	y	el	Caribe.	[Public	health	and	smoking,	volume:	Health	
warnings	in	Latin	America	and	the	Caribbean].	Cuernavaca,	México:	Instituto	Nacional	de	
Salud	Pública,	2013.		

Sebrié	EM,	McGaw	B.	Capítulo	13:	Estudio	de	advertencias	sanitarias	con	pictogramas	en	el	
Caribe	de	habla	inglesa.	[Chapter	13:	Warning	labels	with	pictograms	study	in	the	English-
speaking	Caribbean].	National	Institute	of	Public	Health	of	Mexico,	Cuernavaca,	Mexico:	
2012.		

Sebrié	EM.	Capítulo	2:	Políticas	de	etiquetado	en	los	paquetes	de	cigarrillos:	Situación	
actual	en	América	Latina	y	el	Caribe	[Chapter	2:	Labeling	policies	in	cigarette	packages:	
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current	situation	in	Latin	America	and	the	Caribbean]	National	Institute	of	Public	Health	of	
Mexico,	Cuernavaca,	Mexico:	2012.		

Sebrié	EM.	Políticas	de	etiquetado	en	los	paquetes	de	cigarrillos:	situación	actual	en	
América	Latina	y	el	Caribe	[Labeling	policies	in	cigarette	packages:	current	situation	in	
Latin	America	and	the	Caribbean].	In	Thrasher	JF,	Reynales	Shigematsu	LM,	Lazcano	Ponce	
E,	Sebrié	EM,	Hernandez	Avila	M,	eds.	Salud	pública	y	tabaquismo,	volumen	II.	Advertencias	
sanitarias	en	América	Latina	y	el	Caribe.	[Public	health	and	smoking,	volume	Health	
warnings	in	Latin	America	and	the	Caribbean],	Cuernavaca,	México:	Instituto	Nacional	de	
Salud	Pública,	2013.		
Thrasher	JF,	Arillo-Santillán	EJ,	Sebrié	EM,	Barrientos	I,	eds.	Advertencias	sanitarias	en	los	
productos	de	tabaco:	Adopción,	implementación	e	impacto	en	Latinoamérica	y	el	Caribe.	[	
Warning	labels	in	tobacco	products:	adoption,	implementation	and	impact	in	Latin	America	
and	the	Caribbean].	National	Institute	of	Public	Health	of	Mexico,	Cuernavaca,	Mexico:	
2012.		
EVALUATING	ONLINE	CLINICAL	OFFICE-SYSTEMS	TRAINING	TO	ADDRESS	
SECONDHAND	TOBACCO	SMOKE	EXPOSURE	OF	CHILDREN		

Jonathan	P.	Winickoff,	MD,	MPH;	Massachusetts	General	Hospital;	CIA	2008		
Dr.	Winickoff	and	colleagues	developed	and	tested	a	rapidly	deployable	online	system	to	
train	pediatric	offices	in	addressing	children’s	exposure	to	SHS.	The	course,	“Help	Every	
Family	Quit	Smoking,”	is	available	through	the	American	Academy	of	Pediatrics	PediaLink™	
online	learning	center	(pedialink.org).	To	test	the	feasibility	and	efficacy	of	the	online	
training	tool	for	implementing	an	office	system	to	address	children’s	SHS	exposure,	two	
pediatric	practices	in	the	Boston	area	were	recruited	and	randomized	to	control	for	
intervention	status.	The	pediatricians	at	the	intervention	practice	completed	the	
PediaLink™	training	and	used	the	enhanced	Web	site	to	support	their	office	system	change.	
The	primary	outcome	for	this	study	was	a	change	in	the	rates	of	asking	and	advising	
parents	about	smoking	and	smoke-free	home	and	cars	before	and	after	the	intervention.	
Exit	surveys	of	parents	showed	that	receiving	the	intervention	increased	overall	rates	of	
parental	reports	of	being	asked	about:	1)	smoking,	2)	smoke-free	home	and	car	rules,	3)	
whether	a	household	member	smokes,	and	4)	being	advised	to	have	a	smoke-free	home	
and	car.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Dempsey	J,	Friebely	F,	Hall	N,	Hipple	B,	Nabi	E,	Winickoff	JP.	Parental	tobacco	control	in	the	
child	healthcare	setting.	Curr	Pediatr	Rev.	2011;7(2):115-122.	
Difranza	JR,	Wellman	RJ,	Mermelstein	R,	Pbert	L,	Klein	JD,	Sargent	JD,	Ahluwalia	JS,	Lando	
HA,	Ossip	DJ,	Wilson	KM,	Balk	SJ,	Hipple	BJ,	Tanski	SE,	Prokhorov	AV,	Best	D,	Winickoff	JP.	
The	natural	history	and	diagnosis	of	nicotine	addiction.	Curr	Pediatr	Rev.	2011;7(2):88-96.	

Geller	AC,	Brooks	DR,	Woodring	B,	Oppenheimer	S,	McCabe	M,	Rogers	J,	Timm	A,	Resnick	
EA,	Winickoff	JP.	Smoking	cessation	counseling	for	parents	during	child	hospitalization:	a	
national	survey	of	pediatric	nurses.	Public	Health	Nurs.	2011;28(6):475-484.	
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Hall	N,	Hipple	B,	Friebely	J,	Ossip	DJ,	Winickoff	JP.	Addressing	Family	Smoking	in	Child	
Health	Care	Settings.	J	Clin	Outcomes	Manag.	2009;16(8):367-373.	

Hipple	B,	Lando	H,	Klein	J,	Winickoff	J.	Global	teens	and	tobacco:	a	review	of	the	
globalization	of	the	tobacco	epidemic.	Curr	Probl	Pediatr	Adolesc	Health	Care.	
2011;41(8):216-230.	

Hipple	B,	Nabi-Burza	E,	Hall	N,	Regan	S,	Winickoff	JP.	Distance-based	training	in	two	
community	health	centers	to	address	tobacco	smoke	exposure	of	children.	BMC	Pediatr.	
2013;13:56.	

King	K,	Martynenko	M,	Bergman	MH,	Liu	YH,	Winickoff	JP,	Weitzman	M.	Family	
composition	and	children's	exposure	to	adult	smokers	in	their	homes.	Pediatrics.	
2009;123(4):e559-564.	
Lando	HA,	Hipple	BJ,	Muramoto	M,	Klein	JD,	Prokhorov	AV,	Ossip	DJ,	Winickoff	JP.	Tobacco	
Control	and	Children:	An	International	Perspective.	Pediatr	Allergy	Immunol	Pulmonol.	
2010;23(2):99-103.	
Lando	HA,	Hipple	BJ,	Muramoto	M,	Klein	JD,	Prokhorov	AV,	Ossip	DJ,	Winickoff	JP.	Tobacco	
is	a	global	paediatric	concern.	Bull	World	Health	Organ.	2010;88(1):2.	

Lessov-Schlaggar	CN,	Wahlgren	DR,	Liles	S,	Ji	M,	Hughes	SC,	Winickoff	JP,	Jones	JA,	Swan	GE,	
Hovell	MF.	Sensitivity	to	secondhand	smoke	exposure	predicts	future	smoking	
susceptibility.	Pediatrics.	2011;128(2):254-262.	
Levy	DE,	Rigotti	NA,	Winickoff	JP.	Medicaid	expenditures	for	children	living	with	smokers.	
BMC	Health	Serv	Res.	2011;11:125.	

Levy	DE,	Rigotti	NA,	Winickoff	JP.	Tobacco	smoke	exposure	in	a	sample	of	Boston	public	
housing	residents.	Am	J	Prev	Med.	2013;44(1):63-66.	

Levy	DE,	Winickoff	JP,	Rigotti	NA.	School	absenteeism	among	children	living	with	smokers.	
Pediatrics.	2011;128(4):650-656.	

Matt	GE,	Quintana	PJ,	Destaillats	H,	Gundel	LA,	Sleiman	M,	Singer	BC,	Jacob	P,	Benowitz	N,	
Winickoff	JP,	Rehan	V,	Talbot	P,	Schick	S,	Samet	J,	Wang	Y,	Hang	B,	Martins-Green	M,	
Pankow	JF,	Hovell	MF.	Thirdhand	tobacco	smoke:	emerging	evidence	and	arguments	for	a	
multidisciplinary	research	agenda.	Environ	Health	Perspect.	2011;119(9):1218-1226.	

Rosen	LJ,	Guttman	N,	Hovell	MF,	Noach	MB,	Winickoff	JP,	Tchernokovski	S,	Rosenblum	JK,	
Rubenstein	U,	Seidmann	V,	Vardavas	CI,	Klepeis	NE,	Zucker	DM.	Development,	design,	and	
conceptual	issues	of	project	zero	exposure:	A	program	to	protect	young	children	from	
tobacco	smoke	exposure.	BMC	Public	Health.	2011;11:508.	

Rosen	LJ,	Noach	MB,	Winickoff	JP,	Hovell	MF.	Parental	smoking	cessation	to	protect	young	
children:	a	systematic	review	and	meta-analysis.	Pediatrics.	2012;129(1):141-152.	
Wilson	KM,	Klein	JD,	Blumkin	AK,	Gottlieb	M,	Winickoff	JP.	Tobacco-smoke	exposure	in	
children	who	live	in	multiunit	housing.	Pediatrics.	2011;127(1):85-92.	
Winickoff	JP,	Gottlieb	M,	Mello	MM.	Regulation	of	smoking	in	public	housing.	N	Engl	J	Med.	
2010;362(24):2319-2325.	
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Winickoff	JP,	Healey	EA,	Regan	S,	Park	ER,	Cole	C,	Friebely	J,	Rigotti	NA.	Using	the	
postpartum	hospital	stay	to	address	mothers'	and	fathers'	smoking:	the	NEWS	study.	
Pediatrics.	2010;125(3):518-525.	
Winickoff	JP,	Hipple	B,	Drehmer	J,	Nabi	E,	Hall	N,	Ossip	DJ,	Friebely	J.	The	Clinical	Effort	
Against	Secondhand	Smoke	Exposure	(CEASE)	Intervention:	A	Decade	of	Lessons	Learned.	
J	Clin	Outcomes	Manag.	2012;19(9):414-419.	
Winickoff	JP,	McMillen	RC,	Vallone	DM,	Pearson	JL,	Tanski	SE,	Dempsey	JH,	Cheryl	H,	Klein	
JD,	David	A.	US	attitudes	about	banning	menthol	in	cigarettes:	results	from	a	nationally	
representative	survey.	Am	J	Public	Health.	2011;101(7):1234-1236.	
Winickoff	JP,	Tanski	SE,	McMillen	RC,	Ross	KM,	Lipstein	EA,	Hipple	BJ,	Friebely	J,	Klein	JD.	
Acceptability	of	testing	children	for	tobacco-smoke	exposure:	a	national	parent	survey.	
Pediatrics.	2011;127(4):628-634.	

Winickoff	JP,	Van	Cleave	J,	Oreskovic	NM.	Tobacco	smoke	exposure	and	chronic	conditions	
of	childhood.	Pediatrics.	2010;126(1):e251-252.	
SECOND	HAND	TOBACCO	SMOKE	EMISSIONS	OF	REDUCED	EXPOSURE	PRODUCTS	

Gregory	N.	Connolly,	DMD,	MPH;	Harvard	School	of	Public	Health;	CIA	2007		

Two	so-called	low	smoke	smell	(LSS)	products,	which	utilize	differing	design	technologies	
(i.e.,	perfume	additives	to	mask	odor	and	potassium/calcium	additives	to	increase	burn	
temperature),	were	compared	with	a	conventional	cigarette	on	machine	yield	mainstream	
and	sidestream	emissions	and	human	sensory	perceptions	of	SHS.	Mirage	and	Vogue	
cigarettes	produced	less	overall	SHS	compared	with	the	Marlboro	Lights	control.	Yield	
analyses	suggested	that	LSS	products	yielded	lower	emissions	on	some	gas	phase	
constituents	(e.g.,	carbonyl,	phenolic,	and	volatile	organic	compounds).	Particulate	phase	
polycyclic	aromatic	hydrocarbon	compounds	were	similar	between	LSS	brands	and	
control.	However,	after	controlling	for	weight	of	tobacco,	sidestream	smoke	machine	yields	
were	similar	for	all	brands,	suggesting	no	substantial	reduction	in	sidestream	emissions,	
despite	suggestions	to	the	contrary	by	the	manufacturers.	Human	sensory	perceptions	of	
LSS	cigarette	smoke	were	generally	positive	and	not	greatly	different	than	the	Marlboro	
Lights	control.		
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Karabela	M,	Vardavas	CI,	Tzatzarakis	M,	Tsatsakis	A,	Dockery	D,	Connolly	GN,	Behrakis	P.	
The	relationship	between	venue	indoor	air	quality	and	urinary	cotinine	levels	among	
semiopen-air	cafe	employees:	what	factors	determine	the	level	of	exposure?	J	Aerosol	Med	
Pulm	Drug	Deliv.	2011;24(1):35-41.	
Kennedy	RD,	Millstein	RA,	Rees	VW,	Connolly	GN.	Tobacco	industry	strategies	to	minimize	
or	mask	cigarette	smoke:	opportunities	for	tobacco	product	regulation.	Nicotine	Tob	Res.	
2013;15(2):596-602.	
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Rees	VW,	Kreslake	JM,	O'Connor	RJ,	Cummings	KM,	Parascandola	M,	Hatsukami	D,	Shields	
PG,	Connolly	GN.	Methods	used	in	internal	industry	clinical	trials	to	assess	tobacco	risk	
reduction.	Cancer	Epidemiol	Biomarkers	Prev.	2009;18(12):3196-3208.	
Saade	G,	Seidenberg	AB,	Rees	VW,	Otrock	Z,	Connolly	GN.	Indoor	secondhand	tobacco	
smoke	emission	levels	in	six	Lebanese	cities.	Tob	Control.	2010;19(2):138-142.	

Van	Hemelrijck	MJ,	Kabir	Z,	Connolly	GN.	Trends	in	lung	cancer	death	rates	in	Belgium	and	
The	Netherlands:	a	systematic	analysis	of	temporal	patterns.	J	Community	Health.	
2009;34(3):188-194.	

Van	Hemelrijck	MJ,	Michaud	DS,	Connolly	GN,	Kabir	Z.	Secondhand	smoking,	4-
aminobiphenyl,	and	bladder	cancer:	two	meta-analyses.	Cancer	Epidemiol	Biomarkers	Prev.	
2009;18(4):1312-1320.		
SECONDHAND	TOBACCO	SMOKE	COUNSELING	FOR	PARENTS	OF	HOSPITALIZED	
PEDIATRIC	PATIENTS		

Alan	C.	Geller,	MPH,	RN;	Boston	University		
Harvard	School	of	Public	Health;	CIA	2007		

Dr.	Geller	evaluated	current	SHS	assessment	and	counseling	practices	of	hospital-based	
pediatric	nurses	and	developed	a	systems-change	demonstration	project	to	enhance	
assessment	and	counseling	of	the	smoking	parents/caregivers	of	hospitalized	children.	
Developmental	work	was	done	before	conducting	surveys	with	members	of	the	Society	of	
Pediatric	Nurses	and	mailing	the	survey	to	members.	Data	from	the	national	surveys	were	
used	to	identify	the	barriers,	propose	improvements	to	data	recording	systems,	and	
develop	innovative	systems’	approaches	and	intervention	strategies	for	improving	nurse-
parent/caregiver	communication	for	SHS	exposure	reduction.	The	completed	survey	
enabled	assessment	of	the	frequency	with	which	pediatric	nurses	perform	the	5As	(ask,	
advise,	assess,	assist,	and	arrange)	with	parents	and	caregivers.		
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PUBLICATIONS		
Geller	AC,	Brooks	DR,	Woodring	B,	Oppenheimer	S,	McCabe	M,	Rogers	J,	Timm	A,	Resnick	
EA,	Winickoff	JP.	Smoking	cessation	counseling	for	parents	during	child	hospitalization:	a	
national	survey	of	pediatric	nurses.	Public	Health	Nurs.	2011;28(6):475-484.	
Kells	M,	Rogers	J,	Oppenheimer	SC,	Blaine	K,	McCabe	M,	McGrath	E,	Woodring	B,	Geller	AC.	
The	teachable	moment	captured:	a	framework	for	nurse-led	smoking	cessation	
interventions	for	parents	of	hospitalized	children.	Public	Health	Nurs.	2013;30(5):468-473.	

PRESENTATIONS	AND	ABSTRACTS	

Geller	A.	Smoking	cessation	and	second-hand	smoke	counseling	reduction	for	parents	of	
hospitalized	pediatric	patients.	Presented	at	the	Society	of	Pediatric	Nurses	Annual	
Meeting.	Orlando,	FL,	Apr	2007.		
Geller	A.	Smoking	cessation	and	second-hand	smoke	counseling	reduction	for	parents	of	
hospitalized	pediatric	patients.	Presented	at	Children’s	Hospital.	Boston,	MA,	Nov	2009.		
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Kells	M.	Smoking	cessation	and	second-hand	smoke	counseling	reduction	for	parents	of	
hospitalized	pediatric	patients.	Presented	at	Division	of	Adolescent	Medicine,	Children’s	
Hospital.	Boston,	MA,	Jan	2012	(Laboratory	of	Alan	Geller).		
Kells	M,	Oppenheimer	S,	Geller	AC,	Woodring	BC,	Rogers	J,	McCabe	M.	Smoking	cessation	
for	parents	at	a	large	children’s	hospital.	Presented	at	the	Society	of	Pediatric	Nurses	
Meeting.	Houston	TX,	Apr	15-18,	2010.		
Rogers	J.	Smoking	cessation	and	second-hand	smoke	counseling	reduction	for	parents	of	
hospitalized	pediatric	patients.	Presented	at	the	Symposium	on	Tobacco	use	initiatives	at	
Children’s	Hospital.	Boston,	MA,	Nov	2011.		
INCREASING	SECONDHAND	SMOKE	AWARENESS,	COMPETENCY	and	SCREENING	
AMONG	MEDICAL	PROFESSIONALS:	EXPANDING	THE	MEDICAL	CURRICULUM		
Mark	S.	Gold,	MD;	University	of	Florida;	CIA	2007		

Dr.	Gold’s	team	delivered	educational	intervention	to	second-year	students	at	the	
University	of	Florida	College	of	Medicine.	Students	from	the	Class	of	2009	were	
administered	the	SHS	Competency	Exam,	serving	as	a	no	treatment,	no	pre-test	control	
group,	and	students	from	the	Class	of	2010	were	pre-tested	at	the	beginning	of	their	second	
year	and	post-tested	at	the	beginning	of	their	third	year,	serving	as	a	no	treatment	control	
group.	Students	in	the	Class	of	2011	served	as	the	treatment	group	and	were	pre-tested	at	
the	beginning	of	their	second	year.	They	were	administered	the	full	educational	
intervention	and	then	post-tested	at	the	beginning	of	their	third	year.	Results	indicated	that	
beginning	second-year	medical	students	knew	little	more	than	members	of	the	general	
public	regarding	SHS	exposure,	scoring	an	average	of	63%	on	the	SHS	Competency	Exam.	
After	completing	their	second	year	of	medical	school,	the	control	group	showed	no	
improvement	in	their	scores.	However,	students	who	receive	the	educational	intervention	
significantly	improved	their	scores	the	beginning	of	their	third	year.	The	course	was	
updated	to	include	new	research	findings	and	clinical	practices	to	combat	SHS	exposure	
and	related	conditions;	a	section	with	information	on	the	effects	of	thirdhand	smoke	was	
also	included.	Case	library	and	an	online	lecture	and	instructional	video	series	(via	
YouTube)	were	submitted	to	MedEdPORTAL,	a	peer-reviewed	free	online	publication	
service	for	dissemination	of	the	materials.		
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Fuller	BF,	Ottens	AK.	Secondhand	smoke	induced	heart	and	brain	injury.	Presented	at	the	
Society	for	Neuroscience	38th	Annual	Meeting	Chicago,	IL,	Oct	17-21,	2009.		

Kobeissy	FH,	Bruijnzeel	A,	Buchanan	M,	Gjymishka	A,	Wang	K,	Gold	MS.	Secondhand	smoke	
induced	molecular	effects	in	adult	rat	brain.	Presented	at	the	Society	for	Neuroscience	38th	
Annual	Meeting.	Chicago,	IL,	Oct	17-21,	2009.		
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RESEARCH	AND	EDUCATION	ON	SMOKE-FREE	AIR	FOR	PETS	AND	FAMILIES		
Ronald	M.	Davis,	MD	(1956-2008),	Sharon	Milberger,	ScD,	PhD;	Henry	Ford	Health	
System;	CIA	2006		
Dr.	Sharon	Milberger	continued	Dr.	Davis’	initial	work.	The	aim	was	to	assess	whether	pet	
health	conditions	may	be	linked	to	SHS	exposure	and	to	determine	whether	knowledge	
about	the	effects	of	SHS	on	the	health	of	pets	can	be	a	persuasive	motivator	for	smokers	to	
change	their	smoking	behaviors.	The	investigators	developed	a	World	Wide	Web-based	
survey	for	pet	owners	across	Southeast	Michigan,	and	obtained	responses	from	over	3,000	
pet	owners	in	Michigan	and	beyond.	Significant	associations	were	found	between	selected	
health	conditions	in	pets	and	exposure	to	SHS	in	the	home.	An	intervention	phase	was	
started	to	determine	if	cognizance	of	the	effects	of	SHS	on	pets’	health	would	motivate	
smoking	cessation	and	the	adoption	of	smoke-free	environments.		
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Milberger	S,	Davis	RM,	Holm	AL.	Pet	owners’	attitudes	and	behaviors	related	to	smoking	
and	secondhand	smoke:	A	pilot	study.	Tob	Control.	2009;18(2):156-158.		

HOUSEHOLD	SMOKING	BANS:	A	COMPREHENSIVE	ANALYSIS		
Nancy	Rigotti,	MD;	Massachusetts	General	Hospital;	CIA	2006		

Dr.	Rigotti	studied	whether	adolescents	living	in	households	where	smoking	is	banned	are	
more	likely	to	develop	anti-smoking	attitudes	and	less	likely	to	progress	to	smoking.	A	
related	question	about	the	impact	of	smoke-free	homes	on	youth	behaviors	was	also	
investigated.	It	was	shown	that	the	presence	of	complete	household	smoking	bans	
significantly	decreases	adolescents’	exposure	to	SHS	at	home	and	increases	the	likelihood	
that	youths	will	develop	anti-smoking	attitudes.	The	study	supported	the	notion	that	home	
smoking	bans	have	potential	to	promote	anti-smoking	norms	and	to	prevent	adolescent	
smoking.	Further,	a	household	smoking	ban	in	the	parental	home	appears	to	lead	youths	to	
prefer	smoke-free	living	quarters	once	they	leave	home.	Smoke-free	homes	appear	to	be	
transmitted	across	generations.		
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Albers	AB,	Biener	L,	Siegel	M,	Cheng	DM,	Rigotti	N.	Household	smoking	bans	and	adolescent	
antismoking	attitudes	and	smoking	initiation:	findings	from	a	longitudinal	study	of	a	
Massachusetts	youth	cohort.	Am	J	Public	Health.	2008;98(10):1886-1893.	

Albers	AB,	Biener	L,	Siegel	M,	Cheng	DM,	Rigotti	NA.	Impact	of	parental	home	smoking	
policies	on	policy	choices	of	independently	living	young	adults.	Tob	Control.	
2009;18(3):245-248.	

Thomson	CC,	Hamilton	WL,	Siegel	MB,	Biener	L,	Rigotti	NA.	Effect	of	local	youth-access	
regulations	on	progression	to	established	smoking	among	youths	in	Massachusetts.	Tob	
Control.	2007;16(2):119-126.		
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SECONDHAND	TOBACCO	SMOKE	AWARENESS,	COMPETENCY	AND	PRACTICE:	
PHYSICIANS	AND	MEDICAL	STUDENTS		

Mark	S.	Gold,	MD;	University	of	Florida;	CIA	2004		
Although	health	care	professionals	are	ideally	positioned	to	screen	for	SHS	exposure,	many	
may	not	ask	about	it.	This	study	was	designed,	pilot-tested,	and	implemented	as	a	ten-item	
SHS	competency	exam	to	assess	knowledge	of	SHS-related	health	issues	among	health	
science	students	and	physicians,	such	as	asking	the	question	about	exposure	to	tobacco	
smoke,	the	components	in	exhaled	smoke,	smoke-related	diseases,	effective	tests	of	
exposure,	and	how	to	quantify	exposure.	Dr.	Gold	found	that	58%	of	physicians	said	they	
check	every	patient,	every	visit	for	tobacco	smoking	status	but	only	34.5%	ask	patients	
about	SHS	exposure.	This	low	rate	was	attributed	to	a	relative	lack	of	competency,	which	
was	made	apparent	by	the	poor	performance	observed	on	the	competency	exam.	It	is	
difficult	to	re-educate	health	providers	who	have	had	no	training	in	SHS	exposure.	A	
standard	patient	case	and	extensive	continuing	medical	education	course	was	developed	as	
a	consequence.	Medical	curriculum	and	focused	remediation	were	developed	to	help	
students	and	health	care	providers	understand	SHS	exposure	and	its	role	in	disease.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Gold	MS,	Graham	NA.	A	13-year-old	boy	with	persistent	coughing,	wheezing.	Psych	Annals.	
2005;35(6):461-467.	

PRESENTATIONS	AND	ABSTRACTS	

Gold	MS,	Frost-Pineda	K,	Graham	NA,	Watson	RT.	Physician	awareness,	competency,	and	
practice	secondhand	smoke	survey.	Presented	at	the	29th	National	Conference	for	the	
Association	for	Medical	Education	and	Research	in	Substance	Abuse.	Bethesda,	MD,	Oct	27-
29,	2005.		

Rodriguez	L,	Gold	J,	Watson	R,	Frost-Pineda	K,	Gold	MS.	Second	hand	smoke	(SHS):	Health	
professional	students	competency	and	intent	to	screen.	Presented	at	the	36th	Annual	
Medical-Scientific	Conference	of	the	American	Society	of	Addition	Medicine.	Dallas,	TX,	Apr	
14-17,	2005.		

BOOK	CHAPTERS,	ETC.	
10-credit	continuing	medical	education	(CME)	course	for	practicing	professionals:	
“Smoking	and	Secondhand	Smoke”	was	released	in	early	2007	and	has	been	disseminated	
to	over	a	million	physicians,	nurses	and	social	workers	across	the	nation	via	CME	Resource	
in	Sacramento,	CA.		

REVERSING	TOBACCO	MARKET	RESEARCH	ON	YOUNG	ADULTS		
Pamela	Ling,	MD,	MPH;	University	of	California,	San	Francisco;	YCSA	2004		

Dr.	Ling	used	previously	secret	tobacco	industry	market	research	to	identify	vulnerable	
segments	of	the	young	adult	population	and	messages	that	reduce	the	likelihood	of	
smoking.	She	found	that	concern	about	the	effects	of	SHS	on	others,	tobacco	industry	de-
normalization,	and	certain	personality	characteristics	were	associated	with	smoking.	These	
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insights	were	used	to	develop	and	evaluate	an	intervention	promoting	a	smoke-free	
lifestyle	among	young	adults	attending	bars	and	nightclubs	in	San	Diego	and	two	other	
cities.	The	message	strategy	emphasizes	strong	smoke-free	identities	and	popularizes	
smoke-free	environments.	These	interventions	in	different	geographical	and	social	
environments	enabled	the	development	and	implementation	of	the	first	evidence-based	
strategies	to	reduce	smoking	and	SHS	exposure	among	young	adults	in	social	venues.	The	
resulting	information	improves	approaches	to	young	adult-targeted	messaging	for	public	
health	campaigns	and	clinical	patient	counseling	to	block	the	transition	from	
experimentation	to	established	addicted	smokers.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Anderson	SJ,	Dewhirst	T,	Ling	PM.	Every	document	and	picture	tells	a	story:	using	internal	
corporate	document	reviews,	semiotics,	and	content	analysis	to	assess	tobacco	advertising.	
Tob	Control.	2006;15(3):254-261.	
Anderson	SJ,	Ling	PM.	"And	they	told	two	friends...and	so	on":	RJ	Reynolds'	viral	marketing	
of	Eclipse	and	its	potential	to	mislead	the	public.	Tob	Control.	2008;17(4):222-229.	

Anderson	SJ,	Ling	PM,	Glantz	SA.	Implications	of	the	federal	court	order	banning	the	terms	
"light"	and	"mild":	what	difference	could	it	make?	Tob	Control.	2007;16(4):275-279.	

Anderson	SJ,	Pollay	RW,	Ling	PM.	Taking	ad-Vantage	of	lax	advertising	regulation	in	the	
USA	and	Canada:	reassuring	and	distracting	health-concerned	smokers.	Soc	Sci	Med.	
2006;63(8):1973-1985.	

Braun	S,	Mejia	R,	Ling	PM,	Perez-Stable	EJ.	Tobacco	industry	targeting	youth	in	Argentina.	
Tob	Control.	2008;17(2):111-117.	

Cortese	DK,	Lewis	MJ,	Ling	PM.	Tobacco	industry	lifestyle	magazines	targeted	to	young	
adults.	J	Adolesc	Health.	2009;45(3):268-280.	

Hafez	N,	Ling	PM.	Finding	the	Kool	Mixx:	how	Brown	&	Williamson	used	music	marketing	
to	sell	cigarettes.	Tob	Control.	2006;15(5):359-366.	
Ling	PM,	Glantz	SA.	Tobacco	industry	consumer	research	on	socially	acceptable	cigarettes.	
Tob	Control.	2005;14(5):e3.	

Ling	PM,	Haber	LA,	Wedl	S.	Branding	the	rodeo:	a	case	study	of	tobacco	sports	sponsorship.	
Am	J	Public	Health.	2010;100(1):32-41.	

Ling	PM,	Neilands	TB,	Glantz	SA.	The	effect	of	support	for	action	against	the	tobacco	
industry	on	smoking	among	young	adults.	Am	J	Public	Health.	2007;97(8):1449-1456.	

Ling	PM,	Neilands	TB,	Glantz	SA.	Young	adult	smoking	behavior:	a	national	survey.	Am	J	
Prev	Med.	2009;36(5):389-394	e382.	
Ling	PM,	Neilands	TB,	Nguyen	TT,	Kaplan	CP.	Psychographic	segments	based	on	attitudes	
about	smoking	and	lifestyle	among	Vietnamese-American	adolescents.	J	Adolesc	Health.	
2007;41(1):51-60.	
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Mars	SG,	Ling	PM.	Meanings	&	motives.	Experts	debating	tobacco	addiction.	Am	J	Public	
Health.	2008;98(10):1793-1802.	

Schane	RE,	Glantz	SA,	Ling	PM.	Nondaily	and	social	smoking:	an	increasingly	prevalent	
pattern.	Arch	Intern	Med.	2009;169(19):1742-1744.	

Schane	RE,	Glantz	SA,	Ling	PM.	Social	smoking	implications	for	public	health,	clinical	
practice,	and	intervention	research.	Am	J	Prev	Med.	2009;37(2):124-131.	
Song	AV,	Ling	PM,	Neilands	TB,	Glantz	SA.	Smoking	in	movies	and	increased	smoking	
among	young	adults.	Am	J	Prev	Med.	2007;33(5):396-403.	

PRESERVATION	OF	DOCUMENTS		

Completed	Research		
TOBACCO	INSTITUTE	AND	COUNCIL	FOR	TOBACCO	RESEARCH	COLLECTION	
DEVELOPMENT	

Anthony	Brown,	BS;	Roswell	Park	Alliance	Foundation;	2003		
Approximately	one-half	of	the	Tobacco	Institute	(TI)	and	Council	for	Tobacco	Research	
(CTR)	collection	that	was	released	to	New	York	State	following	the	1998	Master	Settlement	
Agreement	was	digitally	captured.	These	scanned	documents	can	be	viewed	at	
http://roswelldocs.com	.	About	3,200	VHS	and	audiocassettes	from	the	TI	audiovisual	
archives	were	transferred	to	archival	DVDs.	Over	2,100	videos	have	been	transferred	and	
placed	online	through	the	Legacy	Library	at	University	of	California,	San	Francisco.	Further,	
a	Web	site	http://tobaccovideos.com	,	containing	more	than	650	cigarette	commercials	and	
tobacco	industry	videos,	was	created	for	online	viewing.	A	youth-focused	interface	
(http://roswelldocs.com/ashes/ashestoashes.html	)	was	created	for	students.	In	addition,	
a	dynamic	tobacco	issue	timeline	allows	for	guests	to	move	through	time	with	key	events,	
links,	and	resources.	The	timeline	is	available	at	http://hendersonit.net/hendersonit/	
timeline	.	More	than	6,000	historical	artifacts	collected	by	FAMRI	Distinguished	Professor	
Alan	Blum,	MD,	were	transferred	and	cataloged.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Cummings	KM,	Brown	A,	O’Connor	R.	The	cigarette	controversy.	Cancer	Epidemiol	
Biomarkers	Prev.	2007;16:1070-1076.		

FAMRI-GUILFORD	DIGITAL	LIBRARY	OF	DOCUMENTS		
Karen	Butter,	MLS;	University	of	California,	San	Francisco;	2003		

This	project	supported	scanning,	optical	character	recognition,	indexing,	and	creation	of	an	
online	repository	for	6.7	million	pages	of	British	American	Tobacco	(BAT)	Company	
documents	to	allow	free	public	access	via	the	Internet.	These	documents	contain	invaluable	
scientific	research	data	on	SHS	exposure,	and	evidence	as	to	how	the	tobacco	companies	
fought	tobacco-control	efforts,	including	efforts	to	protect	people	from	SHS	exposure	
worldwide.	The	BAT	Document	Archive	was	launched	in	October	2004.		



SYNOPSES	OF	FAMRI-SUPPORTED	RESEARCH	

 
 

777	

FLIGHT	ATTENDANT	STUDIES		

0ngoing	Research			
DEEP	IMPACT	OF	SECONDHAND	CIGARETTE	SMOKE	ON	SYMPTOMATIC	FLIGHT	
ATTENDANTS	WITH	PRESERVED	LUNG	FUNCTION	--	I.E.	SYMPTOMATIC	NON-
OBSTRUCTIVE	COPD	
R.	William	Vandivier,	MD;	University	of	Colorado,	Denver;	2020		

Dr.	Vandivier	and	colleagues	will	focus	on	the	hypothesis	that	SHS-induced,	symptomatic	
non-	obstructive	COPD	(SNO-COPD)	impairs	progenitor-mediated	epithelial	repair	and	
alters	the	airway	microenvironment.	To	achieve	this	goal,	the	team	will	compare	SHS-	
exposed	and	non-exposed	individuals	using	a	smartphone	application	and	a	monitor	to	
examine	daily	activity	(Actigraph	activity	monitor),	and	by	examining	stem/progenitor	
function	and	the	environment	in	the	nasal	passage.	The	overall	aim	is	to	come	to	a	
comprehensive	understanding	of	the	extent	to	which	SHS-induced	SNO-COPD	impairs	
quality	of	life	and	to	connect	these	factors	to	biologic	mechanisms	of	disease.	
Identifications	of	cellular	and	molecular	mechanisms	can	be	used	to	develop	novel	
therapies	for	the	millions	of	people	who	have	been	exposed	to	substantial	amounts	of	SHS	
over	a	lifetime.		

In	light	of	the	current	pandemic,	the	investigators	will	also	perform	SARS	CoV-2	testing	for	
all	Flight	Attendants.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
Breathett	K,	Liu	WG,	Allen	LA,	Daugherty	SL,	Blair	IV,	Jones	J,	Grunwald	GK,	Moss	M,	Kiser	
TH,	Burnham	E,	Vandivier	RW,	Clark	BJ,	Lewis	EF,	Mazimba	S,	Battaglia	C,	Ho	PM,	Peterson	
PN.	African	Americans	Are	Less	Likely	to	Receive	Care	by	a	Cardiologist	During	an	
Intensive	Care	Unit	Admission	for	Heart	Failure.	JACC	Heart	Fail.	2018;6(5):413-420.	

Diaz	Del	Valle	F,	Zakrajsek	JK,	Min	SJ,	Koff	PB,	Bell	HW,	Kincaid	KA,	Frank	DN,	
Ramakrishnan	V,	Ghosh	M,	Vandivier	RW.	Impact	of	Airline	Secondhand	Tobacco	Smoke	
Exposure	on	Respiratory	Health	and	Lung	Function	Decades	After	Exposure	Cessation.	
Chest.	2022;S0012-3692(22):00416-00420.	

Kiser	TH,	Burnham	EL,	Clark	B,	Ho	PM,	Allen	RR,	Moss	M,	Vandivier	RW.	Half-Dose	Versus	
Full-Dose	Alteplase	for	Treatment	of	Pulmonary	Embolism.	Crit	Care	Med.	
2018;46(10):1617-1625.	

Sottile	PD,	Kiser	TH,	Burnham	EL,	Ho	PM,	Allen	RR,	Vandivier	RW,	Moss	M,	Colorado	
Pulmonary	Outcomes	Research	G.	An	Observational	Study	of	the	Efficacy	of	Cisatracurium	
Compared	with	Vecuronium	in	Patients	with	or	at	Risk	for	Acute	Respiratory	Distress	
Syndrome.	Am	J	Respir	Crit	Care	Med.	2018;197(7):897-904.	
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Completed	Research		
FAMRI-SUPPORTED	FLIGHT	ATTENDANT	SCREENINGS	

Claudia	I.	Henschke,	PhD,	MD;	Icahn	School	of	Medicine	at	Mount	Sinai;	2018	
Dr.	Henschke	and	colleagues	developed	a	new	paradigm	of	screening	for	lung	cancer.	This	
provides	a	earlier	diagnosis	than	previous	methods,	hence	a	greater	probablity	of	cure.	
FAMRI-BLAND	LANE	CLINIC	ON	SECOND	HAND	SMOKE	AT	UCSF	

Rita F. Redberg, MSc, MD; University	of	California,	San	Francisco;	2018	

For	the	last	fourteen	years,	the	FAMRI	Bland	Lane	Clinic	at	UCSF	has	provided	complete	
medical	evaluations	of	flight	attendants	exposed	to	secondhand	smoke	(SHS).	The	Clinic	
has	developed	a	personalized	approach	for	evaluation	of	flight	attendants	(FAs),	which	
includes	diagnosis	and	prevention	of	diseases	related	to	SHS	exposure.	The	Clinic’s	services	
have	been	developed	and	refined	from	years	of	experience	and	feedback	from	FAs	who	
were	exposed	to	SHS	before	the	smoking	ban.	The	clinical	evaluation	includes	a	complete	
physical	exam,	an	EKG,	ankle	and	arm	blood	pressure	measurements,	and	a	breathing	test	
to	screen	for	heart	and	lung	diseases.	Suspicious	conditions	conditions	that	require	
treatment	are	referred	to	specialists.	The	Clinic	has	developed	a	valuable	database	for	
determining	the	effects	of	SHS	exposure	on	flight	attendant	health.	 

LONG-TERM	EFFECTS	OF	HIGH-INTENSITY	SECONDHAND	SMOKE	ON	FLIGHT	
ATTENDANT	SINUS	MORBIDITY:	THE	FLIGHT	ATTENDANT	SINUS	HEALTH	STUDY	
Daniel	Frank,	PhD;	University	of	Colorado,	Denver;	CIA	2017	

Chronic	rhinosinusitis	(CRS)	is	an	inflammatory	disorder	of	the	nasal	sinuses	that	afflicts	
12-	16%	of	the	US	population.	CRS	is	exacerbated	by	mainstream	cigarette	smoke,	SHS,	and	
infections.	Flight	attendants	who	flew	before	smoking	was	banned	on	airlines	were	
exposed	to	SHS	in	concentrations	that	were	14-fold	higher	than	typical	workers	of	the	time.	
Decades	later,	“pre-ban”	flight	attendants	have	diagnosed	sinus	disease,	but	the	impact	of	
this	on	their	lives	is	still	not	understood.	The	goal	of	this	study	is	to	better	understand,	
recognize,	and	treat	SHS-induced	sinus	disease.	As	part	of	the	Colorado	FAMRI	Research	
Collaborative,	Dr.	Frank	and	colleagues	are	performing	the	Initiative	to	Measure	and	
PRomote	Quality	of	Life	for	Flight	Attendants	with	ObstructiVE	Lung	Disease	–	The	
IMPROVE	Study,	which	will	investigate	the	long-term	effects	of	SHS-exposure	on	
obstructive	lung	disease	in	pre-	and	post-ban	flight	attendants.	Preliminary	results	suggest	
that	pre-ban	flight	attendants	have	a	higher	prevalence	of	physician-diagnosed	sinus	
problems	compared	to	post-ban	flight	attendants	The	IMPROVE	study	will	be	used	to	
perform	the	Flight	Attendant	Sinus	Health	Study,	a	detailed	investigation	of	sinus	health	in	
this	unique	group	of	highly	exposed	people.	The	overall	hypothesis	is	that	high-intensity	
SHS	exposure	causes	specific,	long-lasting	physiological,	microbiological,	and	
immunological	defects	in	the	upper	airways.	To	date	however,	no	studies	have	reported	on	
associations	between	long-term	SHS	exposure	and	sinonasal	microbiology,	or	the	impact	
on	sinonasal	inflammation	and	health.	The	investigators	will	determine	the	effects	of	SHS-
exposure	on	sinonasal	health	and	healthcare	and	determine	how	SHS	exposure	alters	
upper	airways	microbiota.	They	will	also	determine	the	molecular	mechanisms	underlying	
SHS-induced	sinonasal	disease.	
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FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS	

Diaz	Del	Valle	F,	Zakrajsek	JK,	Min	SJ,	Koff	PB,	Bell	HW,	Kincaid	KA,	Frank	DN,	
Ramakrishnan	V,	Ghosh	M,	Vandivier	RW.	Impact	of	Airline	Secondhand	Tobacco	Smoke	
Exposure	on	Respiratory	Health	and	Lung	Function	Decades	After	Exposure	Cessation.	
Chest.	2022;S0012-3692(22):00416-00420.	
Vickery	TW,	Armstrong	M,	Kofonow	JM,	Robertson	CE,	Kroehl	ME,	Reisdorph	NA,	
Ramakrishnan	VR,	Frank	DN.	Altered	tissue	specialized	pro-resolving	mediators	in	chronic	
rhinosinusitis.	Prostaglandins	Leukot	Essent	Fatty	Acids.	2021;164:102218.	
PRESENTATIONS	AND	ABSTRACTS	

Diaz	del	Valle	F,	Zakrajsek	J,	Bell	HW,	Ramakrishnan	VR,	Frank	DN,	Vandivier	RW.	Long-
term	impact	of	remote	environmental	tobacco	smoke	exposure	on	respiratory	symptoms	
and	quality	of	life.	Presented	at	the	Thomas	L.	Petty	Lung	Conference.	Aspen,	CO,	Jun	6-9,	
2018.	 
Zakrajsek	JK,	Bell	HW,	Diaz	del	Valle	F,	Frank	DN,	Zamora	MR,	Lee	JS,	Phang	TL,	Ginde	AA,	
Kiser	TH,	Abrams	ME,	Tallieu	SS,	Gerber	AN	and	Vandivier	RW.		Recovery	following	COPD	
exacerbations	associated	with	respiratory	failure.	Presented	at	the	Thomas	L.	Petty	Lung	
Conference.	Aspen,	CO,	Jun	6-9,	2018.	

REDUCED	EXERCISE	CAPACITY	IN	FLIGHT	ATTENDANTS	EXPOSED	TO	SECONDHAND	
SMOKE:	PATHOGENESIS	AND	CONSEQUENCES.	

Warren	M.	Gold,	MD,	Mehrdad	Arjomandi,	MD;	University	of	California,	San	
Francisco;	2015	
Long-term	exposure	to	SHS	is	associated	with	COPD.	The	investigators	found	that	many	
SHS-exposed	Flight	Attendants	had	curvilinear	flow-volume	tracings,	decreased	airflow	at	
mid-	and	low-lung	volumes,	and	air	trapping.	In	addition,	they	found	over	half	of	these	
individuals	had	decreased	diffusing	capacity,	which	did	not	increase	appropriately	with	
exertion,	suggesting	an	overall	limited	pulmonary	capillary	bed	availability.	These	findings	
implicate	the	presence	of	an	obstructive	ventilatory	defect,	which	is	consistent	with	COPD.	
In	a	preliminary	study,	the	team	found	that	exercise	capacity	was	associated	with	the	
severity	of	air	trapping.	These	findings	suggest	that	many	people	at	risk	for	COPD	(but	
without	spirometric	COPD)	have	abnormal	lung	volumes	on	exhalation	resulting	in	air	
trapping,	and	air	trapping	in	these	individuals	is	associated	with	functional	limitations	that	
may	have	important	health	consequences.	The	investigators	will	examine	the	hypothesis	
that	the	exercise	capacity	in	never-	smoking	SHS-exposed	Flight	Attendants	is	limited	by	
progressive	airflow	limitation	(dynamic	hyperinflation)	that	they	develop	with	exertion,	
and	that	both	dynamic	hyperinflation	and	exercise	capacity	will	improve	with	the	use	of	
inhaled	bronchodilators.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS	
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Arjomandi	M,	Zeng	S,	Geerts	J,	Stiner	RK,	Bos	B,	van	Koeverden	I,	Keene	J,	Elicker	B,	Blanc	
PD,	Gold	WM.	Lung	volumes	identify	an	at-risk	group	in	persons	with	prolonged	
secondhand	tobacco	smoke	exposure	but	without	overt	airflow	obstruction.	BMJ	Open	
Respir	Res.	2018;5(1):e000284.	

Barjaktarevic	IZ,	Buhr	RG,	Wang	X,	Hu	S,	Couper	D,	Anderson	W,	Kanner	RE,	Paine	Iii	R,	
Bhatt	SP,	Bhakta	NR,	Arjomandi	M,	Kaner	RJ,	Pirozzi	CS,	Curtis	JL,	O'Neal	WK,	Woodruff	PG,	
Han	MK,	Martinez	FJ,	Hansel	N,	Wells	JM,	Ortega	VE,	Hoffman	EA,	Doerschuk	CM,	Kim	V,	
Dransfield	MT,	Drummond	MB,	Bowler	R,	Criner	G,	Christenson	SA,	Ronish	B,	Peters	SP,	
Krishnan	JA,	Tashkin	DP,	Cooper	CB,	SubPopulations	N,	InteRmediate	Outcome	Measures	In	
CS.	Clinical	Significance	of	Bronchodilator	Responsiveness	Evaluated	by	Forced	Vital	
Capacity	in	COPD:	SPIROMICS	Cohort	Analysis.	Int	J	Chron	Obstruct	Pulmon	Dis.	
2019;14:2927-2938.	

Blagev	DP,	Collingridge	DS,	Rea	S,	Carey	KA,	Mularski	RA,	Zeng	S,	Arjomandi	M,	Press	VG.	
Laboratory-based	Intermountain	Validated	Exacerbation	(LIVE)	Score	stability	in	patients	
with	chronic	obstructive	pulmonary	disease.	BMJ	Open	Respir	Res.	2020;7(1).	

Blagev	DP,	Collingridge	DS,	Rea	S,	Horne	BD,	Press	VG,	Churpek	MM,	Carey	KA,	Mularski	RA,	
Zeng	S,	Arjomandi	M.	The	Laboratory-Based	Intermountain	Validated	Exacerbation	(LIVE)	
Score	Identifies	Chronic	Obstructive	Pulmonary	Disease	Patients	at	High	Mortality	Risk.	
Front	Med	(Lausanne).	2018;5:173.	
Blagev	DP,	Collingridge	DS,	Rea	S,	Press	VG,	Churpek	MM,	Carey	K,	Mularski	RA,	Zeng	S,	
Arjomandi	M.	Stability	of	Frequency	of	Severe	Chronic	Obstructive	Pulmonary	Disease	
Exacerbations	and	Health	Care	Utilization	in	Clinical	Populations.	Chronic	Obstr	Pulm	Dis.	
2018;5(3):208-220.	

Chen	J,	Weldemichael	L,	Zeng	S,	Giang	B,	Geerts	J,	Ching	WC,	Nishihama	M,	Gold	WM,	
Arjomandi	M.	Actigraphy	informs	distinct	patient-centered	outcomes	in	Pre-COPD.	Respir	
Med.	2021;187:106543.	

Putcha	N,	Barr	RG,	Han	MK,	Woodruff	PG,	Bleecker	ER,	Kanner	RE,	Martinez	FJ,	Smith	BM,	
Tashkin	DP,	Bowler	RP,	Eisner	MD,	Rennard	SI,	Wise	RA,	Hansel	NN,	Investigators	S.	
Understanding	the	impact	of	second-hand	smoke	exposure	on	clinical	outcomes	in	
participants	with	COPD	in	the	SPIROMICS	cohort.	Thorax.	2016.	
Zeng	S,	Arjomandi	M,	Luo	G.	Automatically	Explaining	Machine	Learning	Predictions	on	
Severe	Chronic	Obstructive	Pulmonary	Disease	Exacerbations:	Retrospective	Cohort	Study.	
JMIR	Med	Inform.	2022;10(2):e33043.	

Zeng	S,	Dunn	M,	Gold	WM,	Kizer	JR,	Arjomandi	M.	Remote	exposure	to	secondhand	tobacco	
smoke	is	associated	with	lower	exercise	capacity	through	effects	on	oxygen	pulse,	a	proxy	
of	cardiac	stroke	volume.	BMJ	Open	Respir	Res.	2022;9(1).	

Zeng	S,	Tham	A,	Bos	B,	Jin	J,	Giang	B,	Arjomandi	M.	Lung	volume	indices	predict	morbidity	
in	smokers	with	preserved	spirometry.	Thorax.	2019;74(2):114-124.	
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Arjomandi	M,	Zeng	S,	Blanc	PD,	Gold	WM.	Increasing	the	resolution	of	chronic	obstructive	
pulmonary	disease	definition.	lessons	from	a	cohort	with	remote	but	extensive	exposure	to	
secondhand	tobacco	smoke.	Ann	Am	Thorac	Soc	2018;15(Supplement_2):S122-S123.	
Arjomandi M, Zeng S, Nishihama M, Weldemichael L, Lozier H, Ching W, Hunt C, Gold WM.  
Effect of twice daily inhaled Albuterol on cardiopulmonary exercise outcomes, dynamic 
hyperinflation, and symptoms in tobacco-exposed persons with preserved spirometry and air 
trapping. Presented at ATS. Washington, DC, May 19-24, 2023. 

Zeng	S,	Tham	A,	Bos	B,	Jin	J,	Arjomandi	M.	Back	to	the	Box:	Using	Lung	Volumes	to	Predict	
Susceptibility	to	Develop	Chronic	Obstructive	Pulmonary	Disease	among	Smokers.	Ann	Am	
Thorac	Soc.	2018;15(Supplement_4):S286-S287.	
INITIATIVE	TO	MEASURE	AND	PROMOTE	QUALITY	OF	LIFE	FOR	FLIGHT	
ATTENDANTS	WITH	OBSTRUCTIVE	LUNG	DISEASE:	THE	IMPROVE	STUDY	

R.	William	Vandivier,	MD;	University	of	Colorado,	Denver;	2015		
The	Colorado	FAMRI	Screening	Center	is	evaluating	pre-ban	Flight	Attendants	to	assess	
SHS	exposure,	quality	of	life,	respiratory	symptoms,	and	healthcare	utilization.	To	do	this,	
the	IMPROVE	Study	is	in	the	process	of	enrolling	380	pre-ban	and	190	post-ban	flight	
attendants	over	5	years	The	investigators	will	examine	the	effect	of	remote	airline-
associated	SHS	exposure	on	the	development	of	early	lung	function	abnormalities	that	
occur	before	COPD	can	be	diagnosed	(i.e.	pre-COPD)	and	how	this	relates	to	symptoms,	
healthcare	use	and	quality	of	life.	
FOLLOW-UP	SURVEY	OF	THE	2007	FLIGHT	ATTENDANT	HEALTH	STUDY		

Eileen	McNeely,	PhD;	Harvard	School	of	Public	Health;	2013;	CIA	2015		

Dr.	McNeely	and	colleagues	are	evaluating	the	health	impact	of	occupational	exposures	to	
SHS	in	the	largest	Flight	Attendant	cohort	in	the	US.	The	first	findings	from	this	study	
showed	3.5	times	the	prevalence	of	chronic	bronchitis	in	this	group	when	compared	to	a	
matched	US	population.	In	addition,	higher	rates	of	cardiac	disease	were	seen	in	female	
Flight	Attendants.	This	study	was	repeated	in	2014-15,	enlarging	the	sample	to	10,000	
Flight	Attendants,	and	taking	into	consideration	healthy	worker	effects	to	estimate	
historical	airplane	cabin	exposures	to	SHS.	The	team	is	investigating	current	health	
problems	in	the	cohort	and	changes	in	cardiopulmonary	conditions	over	time	as	they	relate	
to	airplane	cabin	exposures	to	SHS.	
FAMRI	SUPPORTED	RESEARCH		
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McNeely	E,	Mordukhovich	I,	Staffa	S,	Tideman	S,	Coull	B.	Legacy	health	effects	among	never	
smokers	exposed	to	occupational	secondhand	smoke.	PLoS	One.	2019;14(4):e0215445.	

McNeely	E,	Mordukhovich	I,	Staffa	S,	Tideman	S,	Gale	S,	Coull	B.	Cancer	prevalence	among	
flight	attendants	compared	to	the	general	population.	Environ	Health.	2018;17(1):49.	

McNeely	E,	Mordukhovich	I,	Tideman	S,	Gale	S,	Coull	B.	Estimating	the	health	consequences	
of	flight	attendant	work:	comparing	flight	attendant	health	to	the	general	population	in	a	
cross-sectional	study.	BMC	Public	Health.	2018;18(1):346.	
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McNeely	E,	Staffa	SJ,	Mordukhovich	I,	Coull	B.	Symptoms	related	to	new	flight	attendant	
uniforms.	BMC	Public	Health.	2018;17(1):972.	

Nouws	J,	Wan	F,	Finnemore	E,	Roque	W,	Kim	SJ,	Bazan	I,	Li	CX,	Skold	CM,	Dai	Q,	Yan	X,	
Chioccioli	M,	Neumeister	V,	Britto	CJ,	Sweasy	J,	Bindra	R,	Wheelock	AM,	Gomez	JL,	Kaminski	
N,	Lee	PJ,	Sauler	M.	MicroRNA	miR-24-3p	reduces	DNA	damage	responses,	apoptosis,	and	
susceptibility	to	chronic	obstructive	pulmonary	disease.	JCI	Insight.	2021;6(2).	
Węziak-Białowolska	D,	Białowolski	P,	Mordukhovich	I,	McNeely	ED.	Work,	Gender,	and	
Sexual	Harassment	on	the	Frontlines	of	Commercial	Travel:	A	Cross-Sectional	Study	of	
Flight	Crew	Well-Being,.	The	International	Journal	of	Aerospace	Psychology.	2020;30(3-
4):171-189.	

Wu	AC,	Donnelly-McLay	D,	Weisskopf	MG,	McNeely	E,	Betancourt	TS,	Allen	JG.	Airplane	
pilot	mental	health	and	suicidal	thoughts:	a	cross-sectional	descriptive	study	via	
anonymous	web-based	survey.	Environ	Health.	2016;15(1):121.	

IMPACT	OF	VITAMIN	D	ON	SEVERITY	OF	COPD	SYMPTOMS	IN	FLIGHT	ATTENDANTS		
Margaret	A.	Crane-Godreau,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	CIA	2014	

Dr.	Crane-Godreau	and	colleagues	are	working	with	SHS-exposed	Flight	Attendants	with	
tobacco-induced	respiratory	dysfunction	to	investigate	the	physiologic	interplay	of	this	
dysfunction	with	cardiovascular,	autonomic	nervous	system,	and	immune	system	functions	
and	comorbidities,	especially	as	they	are	related	to	Vitamin	D	levels	in	collaboration	with	
another	FAMRI-funded	project,	“Validating	an	Intervention	for	Flight	Attendants	with	
COPD”	(see	below).	Flight	Attendants	from	the	Northeastern	US	have	participated	in	Phase	
I	testing;	Phase	II	testing	and	training	continued	into	early	2017.		
FAMRI	SUPPORTED	RESEARCH		
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Crane-Godreau	MA,	Clem	KJ,	Payne	P,	Fiering	S.	Vitamin	D	Deficiency	and	Air	Pollution	
Exacerbate	COVID-19	Through	Suppression	of	Antiviral	Peptide	LL37.	Front	Public	Health.	
2020;8:232.	
Jukosky	J,	Gosselin	BJ,	Foley	L,	Dechen	T,	Fiering	S,	Crane-Godreau	MA.	In	vivo	Cigarette	
Smoke	Exposure	Decreases	CCL20,	SLPI,	and	BD-1	Secretion	by	Human	Primary	Nasal	
Epithelial	Cells.	Front	Psychiatry.	2015;6:185.	
Payne	P,	Crane-Godreau	MA.	The	preparatory	set:	a	novel	approach	to	understanding	
stress,	trauma,	and	the	bodymind	therapies.	Front	Hum	Neurosci.	2015;9:178.	
Payne	P,	Fiering	S,	Leiter	JC,	Zava	DT,	Crane-Godreau	MA.	Effectiveness	of	a	Novel	Qigong	
Meditative	Movement	Practice	for	Impaired	Health	in	Flight	Attendants	Exposed	to	Second-
Hand	Cigarette	Smoke.	Front	Hum	Neurosci.	2017;11:67.	
Payne	P,	Fiering	S,	Zava	D,	Gould	TJ,	Brown	A,	Hage	P,	Gaudet	C,	Crane-Godreau	M.	Digital	
Delivery	of	Meditative	Movement	Training	Improved	Health	of	Cigarette-Smoke-Exposed	
Subjects.	Frontiers	in	Public	Health.	2018;6:282.	

Payne	P,	Levine	PA,	Crane-Godreau	MA.	Somatic	experiencing:	using	interoception	and	
proprioception	as	core	elements	of	trauma	therapy.	Front	Psychol.	2015;6:93.	
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Payne	P,	Zava	D,	Fiering	S,	Crane-Godreau	M.	Meditative	Movement	as	a	Treatment	for	
Pulmonary	Dysfunction	in	Flight	Attendants	Exposed	to	Second-Hand	Cigarette	Smoke:	
Study	Protocol	for	a	Randomized	Trial.	Front	Psychiatry.	2016;7:38.	
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Crane-Godreau,	M.	Trauma	and	the	immune	system:	an	overview	of	neuro-endocrine-
immune	interactions.	Presented	at	the	1st	European	Conference	on	Somatic	
Experiencing®.	Helsingor,	Denmark,	Jun	4-6	2015.	

Payne	P,	Crane-Godreau	M.	Mechanisms	of	the	effects	of	meditation	practice	on	health.	
Presented	at	the	International	Symposium	of	Contemplative	Sciences.	Boston,	MA,	Oct	30-
Nov	2,	2014.		

Payne	P,	Crane-Godreau	M.	Resilience	through	bodymind	practices:	neuro-immune	
implications.	Visiting	Professorship	presentation	to	DHMC	Anesthesiology	Department.	
Hanover,	NH,	Feb	20,	2015.		

Payne	P,	Crane-Godreau	M.	The	neurobiology	of	mind	body	science:	trauma	gives	us	a	
window.	Keynote	presentation	at	the	8th	Annual	C.	Everett	Koop	Addiction	Medicine	
Symposium.	Hanover,	NH,	Dec	11,	2014.		

BOOK	CHAPTERS,	ETC.	
Crane-Godreau	M,	Payne,	P.	Flight	attendant	respiratory	and	comorbidities	testing	and	
training	series,	Phase	I:	Northern	New	England.	Burlington,	VT,	Feb-Jul	2015.	
Crane-Godreau	M,	Payne,	P.	Flight	attendant	respiratory	and	comorbidities	testing	and	
training	series,	Phase	I:	Boston	Regional	Hub.	Woburn,	MA,	Jul	2015-Jan	2016.	

Crane-Godreau	M,	Payne,	P.	Flight	attendant	respiratory	and	comorbidities	testing	and	
training	series,	Phase	I:	NY.	New	York,	NY,	May	2015-Jan	2016.	

VALIDATING	AN	INTERVENTION	FOR	FLIGHT	ATTENDANTS	WITH	COPD		
Steven	N.	Fiering,	PhD;	Geisel	School	of	Medicine	at	Dartmouth;	CIA	2014		

Dr	Fiering	and	colleagues	are	conducting	a	study	of	an	adapted	form	of	meditative	
movement	as	an	intervention	designed	to	improve	respiratory	health	and	quality	of	life	for	
Flight	Attendants	with	respiratory	disease	associated	with	in-flight	exposure	to	SHS.	Flight	
Attendants	from	the	Northeastern	US	have	participated	in	Phase	I	testing.	Phase	II	testing	
and	training	continued	into	early	2017.	This	study	builds	on	other	FAMRI-funded	projects,	
and	includes	the	investigation	of	effects	of	SHS	on	the	immune	system	and	lung	disease,	
especially	COPD.	Potential	cancer	treatments	are	being	explored	in	mice.	Anthony	Brown	of	
the	Roswell	Park	Alliance	Foundation	provides	communications	support	for	this	project	
and	the	one	described	above.	
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Pogue	B,	Shubitidze	F,	Weaver	J.	The	Dartmouth	Center	for	Cancer	Nanotechnology	
Excellence:	magnetic	hyperthermia.	Nanomedicine	(Lond).	2015;10(11):1685-1692.	
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2020;8:232.	
Fiering	S,	Ang	LH,	Lacoste	J,	Smith	TD,	Griner	E,	Reproducibility	Project:	Cancer	B.	
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Jukosky	J,	Gosselin	BJ,	Foley	L,	Dechen	T,	Fiering	S,	Crane-Godreau	MA.	In	vivo	Cigarette	
Smoke	Exposure	Decreases	CCL20,	SLPI,	and	BD-1	Secretion	by	Human	Primary	Nasal	
Epithelial	Cells.	Front	Psychiatry.	2015;6:185.	
Lizotte	PH,	Wen	AM,	Sheen	MR,	Fields	J,	Rojanasopondist	P,	Steinmetz	NF,	Fiering	S.	In	situ	
vaccination	with	cowpea	mosaic	virus	nanoparticles	suppresses	metastatic	cancer.	Nat	
Nanotechnol.	2016;11(3):295-303.	

Ndong	C,	Toraya-Brown	S,	Kekalo	K,	Baker	I,	Gerngross	TU,	Fiering	SN,	Griswold	KE.	
Antibody-mediated	targeting	of	iron	oxide	nanoparticles	to	the	folate	receptor	alpha	
increases	tumor	cell	association	in	vitro	and	in	vivo.	Int	J	Nanomedicine.	2015;10:2595-
2617.	

Zhang	X,	Reeves	D,	Shi	Y,	Gimi	B,	Nemani	KV,	Perreard	IM,	Toraya-Brown	S,	Fiering	S,	
Weaver	JB.	Toward	Localized	In	Vivo	Biomarker	Concentration	Measurements.	IEEE	Trans	
Magn.	2015;51(2):1-4.	
Fiering	SN.	In	situ	vaccination	to	treat	cancer.	Presented	at	the	International	Society	of	
Hyperthermia	Annual	Meeting.	Orlando,	FL,	Apr	25,	2015.		

Fiering	SN.	In	situ	vaccination	to	treat	cancer	with	viral-like	nanoparticles.	Presented	at	
Norris	Cotton	Cancer	Center	Grand	Rounds.	Dartmouth	Hitchcock	Medical	Center,	Lebanon	
NH,	Feb	12,	2016.		
Fiering	SN.	In	situ	vaccination	to	treat	cancer	with	viral-like	nanoparticles.	Presented	at	
Stanford	University	celebrate	for	endowed	chair	for	Lee	Herzenberg.	Palo	Alto,	CA,	Dec.	7	
2015.	
COMMUNICATIONS	AND	DISSEMINATION	SUPPORT	FOR	THE	FLIGHT	ATTENDANT	
MEDICAL	RESEARCH	INSTITUTE		

Andrew	Hyland,	PhD;	Roswell	Park	Alliance	Foundation;	2010		
The	aim	of	this	study	is	to	provide	FAMRI	and	grantees	with	scientific	dissemination	
support	through	various	media,	print,	social	media,	and	web	development	to	support	the	
dissemination	and	recruitment	of	Flight	Attendants	into	FAMRI	studies.	The	investigators	
plan	to	provide	a	report	on	the	SHS	exposure	in	the	US,	develop	a	video	illustrating	FAMRI	
H-Index	and	impact	on	SHS	science,	and	collect	and	report	on	hospital	patient	intake	
interviews	for	future	analysis.	
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Suppl	4:iv84-89.	
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BLAND	LANE	INTERNATIONAL	DISTINGUISHED	PROFESSOR		
ENHANCED	EXPRESSION	OF	VASCULAR	G-PROTEIN	COUPLED	RECEPTORS	IN	
ARTERIAL	SMOOTH	MUSCLE	CELLS	INDUCED	BY	CIGARETTE	SMOKE	
Lars	Edvinsson,	MD,	PhD;	Lund	University;	2008		

Dr.	Edvinsson	and	his	team	explored	the	molecular	mechanisms	responsible	for	the	
cardiovascular	morbidity	and	mortality	that	are	associated	with	SHS	exposure.	In	
particular	they	showed	that	lipid	soluble	cigarette	smoke	particles	(DSP)	rather	than	
nicotine	in	normal	levels	or	water-soluble	smoke	particles	may	cause	an	enhanced	number	
of	contractile	receptors	in	smooth	muscle	cells	of	arteries	and	bronchioles	(endothelin	ETA	
and	ETB	receptors,	and	thromboxane	A2	receptors).	These	receptors	mediate	enhanced	
tone	and	proliferation	and	build-up	of	atherosclerotic	plaque	and	cause	thickening	of	vessel	
walls	and	reduced	perfusion	of	tissues.	These	studies	unraveled	the	signal	transduction	
involved	and	suggested	that	interaction	with	the	Raf/MEK/ERK	pathway	of	mitogen-
activated	protein	kinase	system	may	have	an	important	role	in	disease	expression	
associated	with	exposure	to	cigarette	smoke.	It	is	suggested	that	the	enhanced	pulmonary	
and	cardiovascular	morbidity	and	mortality	following	active	or	passive	smoking	may	be	
modified	by	interaction	with	this	intracellular	signal	system.		
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Pharmacol.	2010;53(5-6):250-257.	
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Nilsson	D,	Wackenfors	A,	Gustafsson	L,	Ugander	M,	Ingemansson	R,	Edvinsson	L,	Malmsjo	
M.	PKC	and	MAPK	signalling	pathways	regulate	vascular	endothelin	receptor	expression.	
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expression	by	moist	snuff	and	nicotine	in	rat	cerebral	arteries.	Toxicol	Appl	Pharmacol.	
2011;252(2):138-149.	
Waldsee	R,	Eftekhari	S,	Ahnstedt	H,	Johnson	LE,	Edvinsson	L.	CaMKII	and	MEK1/2	
inhibition	time-dependently	modify	inflammatory	signaling	in	rat	cerebral	arteries	during	
organ	culture.	J	Neuroinflammation.	2014;11:90.	

Xie	YH,	Wang	SW,	Zhang	Y,	Edvinsson	L,	Xu	CB.	Up-regulation	of	G-protein-coupled	
receptors	for	endothelin	and	thromboxane	by	lipid-soluble	smoke	particles	in	renal	artery	
of	rat.	Basic	Clin	Pharmacol	Toxicol.	2010;107(4):803-812.	

Xu	CB,	Lei	Y,	Chen	Q,	Pehrson	C,	Larsson	L,	Edvinsson	L.	Cigarette	smoke	extracts	promote	
vascular	smooth	muscle	cell	proliferation	and	enhances	contractile	responses	in	the	
vasculature	and	airway.	Basic	Clin	Pharmacol	Toxicol.	2010;107(6):940-948.	

Xu	CB,	Sun	Y,	Edvinsson	L.	Cardiovascular	risk	factors	regulate	the	expression	of	vascular	
endothelin	receptors.	Pharmacol	Ther.	2010;127(2):148-155.	

Zhang	Y,	Edvinsson	L,	Xu	CB.	Up-regulation	of	endothelin	receptors	induced	by	cigarette	
smoke--involvement	of	MAPK	in	vascular	and	airway	hyper-reactivity.	
ScientificWorldJournal.	2010;10:2157-2166.	

Zheng	JP,	Zhang	Y,	Edvinsson	L,	Hjalt	T,	Xu	CB.	NF-kappaB	signaling	mediates	vascular	
smooth	muscle	endothelin	type	B	receptor	expression	in	resistance	arteries.	Eur	J	
Pharmacol.	2010;637(1-3):148-154.	



FAMRI	DISTINGUISHED	PROFESSORS	

 
 

786	

THE	DR.	WILLIAM	CAHAN	DISTINGUISHED	PROFESSORS		
GETTING	PHYSICIANS	TO	ASK	THE	RIGHT	QUESTIONS		

William	Grossman,	MD;	University	of	California,	San	Francisco;	2008		
Dr.	Grossman’s	FAMRI	project	had	the	primary	objective	of	improving	clinical	attention	to	
tobacco	use	and	SHS	exposure	in	cardiology.	Even	though	these	are	major	contributors	to	
cardiovascular	disease,	cardiology	training	programs	often	do	not	provide	comprehensive	
training	in	addressing	them	in	clinical	practice.	Dr.	Grossman	conducted	studies	on	the	
development	and	evaluation	of	an	evidence-based	model	curriculum	for	improving	clinical	
attention	in	cardiology	to	tobacco	use	and	exposure	for	evaluating	primary	and	secondary	
exposures	by	collecting	blood	cotinine	samples	from	patients	seen	in	the	cardiology	unit	at	
UCSF.	A	questionnaire	for	self-reporting	was	also	utilized.	Additionally,	exposure	levels	in	
this	insured	patient	population	were	compared	to	published	cotinine	levels	on	114	
cardiology	patients	from	the	public	county	hospital	in	San	Francisco.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Heiss	C,	Amabile	N,	Lee	AC,	Real	WM,	Schick	SF,	Lao	D,	Wong	ML,	Jahn	S,	Angeli	FS,	Minasi	
P,	Springer	ML,	Hammond	SK,	Glantz	SA,	Grossman	W,	Balmes	JR,	Yeghiazarians	Y.	Brief	
secondhand	smoke	exposure	depresses	endothelial	progenitor	cells	activity	and	
endothelial	function:	sustained	vascular	injury	and	blunted	nitric	oxide	production.	J	Am	
Coll	Cardiol.	2008;51(18):1760-1771.	

Prochaska	JJ,	Benowitz	NL,	Glantz	SA,	Hudmon	KS,	Grossman	W.	Cardiology	Rx	for	Change:	
improving	clinical	attention	to	tobacco	use	and	secondhand	smoke	exposure	in	cardiology.	
Clin	Cardiol.	2011;34(12):738-743.	

Prochaska	JJ,	Grossman	W,	Young-Wolff	KC,	Benowitz	NL.	Validity	of	self-reported	adult	
secondhand	smoke	exposure.	Tob	Control.	2015;24(1):48-53.	

PRESENTATIONS	AND	ABSTRACTS		
Prochaska	JJ,	Grossman	W.	Improving	clinical	attention	to	tobacco	use	and	secondhand	
smoke	in	cardiology.	Presented	at	the	UCSF	Annual	“It	’s	About	a	Billion	Lives”	Symposium.	
San	Francisco,	CA,	Feb	25,	2011.	
ASSESSMENT	OF	FLIGHT	ATTENDANTS'	EXPOSURE	TO	SECOND	HAND	SMOKE	FOR	
EPIDEMIOLOGIC	STUDIES		

S.	Katherine	Hammond,	PhD;	University	of	California	at	Berkeley;	2008		
Dr.	Hammond	and	her	team	assessed	lifetime	exposure	to	SHS,	especially	related	to	Flight	
Attendants.	The	frequent	and	long-term	exposure	to	high	concentrations	of	SHS	in	aircraft	
cabins	places	pre-smoking	ban	Flight	Attendants	at	high	risk	for	SHS	related	diseases.	Most	
epidemiologic	studies	of	SHS	exposure	rely	on	an	assessment	through	a	questionnaire	
during	admission	and	one	source	(e.g.,	the	smoking	status	of	a	spouse).	This	can	be	
problematic	for	chronic	diseases	in	which	the	relevant	exposure	occurs	decades	prior	to	
the	manifestation	of	disease.	The	case	of	the	causal	association	of	SHS	with	breast	cancer	is	
informative;	studies	with	poor	exposure	assessment	found	little	association,	while	studies	
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that	evaluated	lifetime	exposure	were	more	likely	to	find	a	nexus.	To	mitigate	the	current	
method	to	acquire	data,	Dr.	Hammond	and	colleagues	developed	a	tool	that	can	be	
implemented	on	the	internet,	as	well	as	with	paper	and	pencil,	which	could	quickly	capture	
the	most	important	aspects	of	SHS	exposure	throughout	an	individual’s	life.	This	tool	is	
intended	for	use	in	epidemiologic	studies	of	SHS	exposure	and	disease;	especially	for	
studies	of	SHS	and	breast	cancer.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		

Chiu	YH,	Hart	JE,	Smith	TJ,	Hammond	SK,	Garshick	E,	Laden	F.	Nicotine	contamination	in	
particulate	matter	sampling.	Int	J	Environ	Res	Public	Health.	2009;6(2):601-607.	

Chiu	YH,	Hart	JE,	Spiegelman	D,	Garshick	E,	Smith	TJ,	Dockery	DW,	Hammond	SK,	Laden	F.	
Workplace	secondhand	smoke	exposure	in	the	U.S.	trucking	industry.	Environ	Health	
Perspect.	2010;118(2):216-221.	

Johnson	KC,	Miller	AB,	Collishaw	NE,	Palmer	JR,	Hammond	SK,	Salmon	AG,	Cantor	KP,	Miller	
MD,	Boyd	NF,	Millar	J,	Turcotte	F.	Active	smoking	and	secondhand	smoke	increase	breast	
cancer	risk:	the	report	of	the	Canadian	Expert	Panel	on	Tobacco	Smoke	and	Breast	Cancer	
Risk	(2009).	Tob	Control.	2011;20(1):e2.	
Liu	R,	Bohac	DL,	Gundel	LA,	Hewett	MJ,	Apte	MG,	Hammond	SK.	Assessment	of	risk	for	
asthma	initiation	and	cancer	and	heart	disease	deaths	among	patrons	and	servers	due	to	
secondhand	smoke	exposure	in	restaurants	and	bars.	Tob	Control.	2014;23(4):332-338.	

Liu	R,	Dix-Cooper	L,	Hammond	SK.	Modeling	flight	attendants'	exposure	to	secondhand	
smoke	in	commercial	aircraft:	historical	trends	from	1955	to	1989.	J	Occup	Environ	Hyg.	
2015;12(3):145-155.	

Liu	R,	Hammond	SK,	Hyland	A,	Travers	MJ,	Yang	Y,	Nan	Y,	Feng	G,	Li	Q,	Jiang	Y.	Restaurant	
and	bar	owners'	exposure	to	secondhand	smoke	and	attitudes	regarding	smoking	bans	in	
five	Chinese	cities.	Int	J	Environ	Res	Public	Health.	2011;8(5):1520-1533.	

Liu	R,	Jiang	Y,	Li	Q,	Hammond	SK.	An	assessment	of	health	risks	and	mortality	from	
exposure	to	secondhand	smoke	in	Chinese	restaurants	and	bars.	PLoS	One.	
2014;9(1):e84811.	

Liu	R,	Jiang	Y,	Li	Q,	Hammond	SK.	Assessing	exposure	to	secondhand	smoke	in	restaurants	
and	bars	2	years	after	the	smoking	regulations	in	Beijing,	China.	Indoor	Air.	
2014;24(4):339-349.	
Liu	R,	Jiang	Y,	Travers	MJ,	Li	Q,	Hammond	SK.	Evaluating	the	efficacy	of	different	smoking	
policies	in	restaurants	and	bars	in	Beijing,	China:	a	four-year	follow-up	study.	Int	J	Hyg	
Environ	Health.	2014;217(1):1-10.	
Liu	R,	Zhang	L,	McHale	CM,	Hammond	SK.	Paternal	smoking	and	risk	of	childhood	acute	
lymphoblastic	leukemia:	systematic	review	and	meta-analysis.	J	Oncol.	2011;2011:854584.	
Satran	C,	Drach-Zahavy	A,	Hammond	SK,	Baron-Epel	O.	Implementing	the	ban	on	smoking	
in	Israeli	pubs:	measuring	airborne	nicotine	and	enforcement	by	local	authorities.	Glob	
Health	Promot.	2014;21(2):7-14.	
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PRESENTATIONS	AND	ABSTRACTS		
Collishaw	NE,	Boyd	NF,	Cantor	KP,	Hammond	SK,	Johnson	KC,	Millar	J,	Miller	AB,	Miller	M,	
Palmer	JR,	Salmon	AG,	Turcotte	F.	Canadian	Expert	Panel	on	Tobacco	Smoke	and	Breast	
Cancer	Risk.	Toronto,	Canada:	Ontario	Tobacco	Research	Unit,	OTRU	Special	Reports	
Series,	April	2009.		

Satran	C,	Drach-Zahavy	A,	Hammond	SK,	Baron-Epel	O.	Enforcement	of	the	ban	on	smoking	
in	public	places.	Int	J	Behav	Med	2010;17(suppl):314.		

Schick	SF,	Sleiman	M,	Hammond	SK,	Perrino	C,	van	den	Vossenberg	G,	Farraro	K,	Balmes	J,	
Jenkins	BM.	Cigarette	smoke	deposition	in	an	experimental	chamber:	Implications	for	
thirdhand	smoke	build-up	on	room	surfaces.	Presented	at	the	American	Thoracic	Society	
International	Conference.	Denver,	CO,	May	13-18,	2011.		
Schick	SF,	Sleiman	M,	Hammond	SK,	Perrino	C,	van	den	Vossenberg	G,	Farraro	K,	Balmes	J,	
Jenkins	BM.	Cigarette	smoke	deposition	in	an	experimental	chamber:	Implications	for	
thirdhand	smoke	build-up	on	room	surfaces	[abstract].	Am	J	Respir	Crit	Care	Med	
2011;183:A4028.		

ADVERSE	IMPACT	OF	SECOND	HAND	TOBACCO	SMOKE	EXPOSURE	ON	SOCIETY	

K.	Michael	Cummings,	PhD;	Roswell	Park	Alliance	Foundation,	Medical	University	of	
South	Carolina;	2005		

Dr.	Cummings	received	his	Distinguished	Professor	Award	at	Roswell	Park	Cancer	
Institute;	he	is	currently	at	the	Medical	University	of	South	Carolina.	There	are	two	primary	
objectives	to	this	project:	1)	promoting	adoption	of	smoke-free	policies	by	documenting	
the	levels	of	tobacco	smoke	pollution	in	common	public	indoor	venues	in	different	
countries	around	the	world;	and	2)	informing	the	public	about	the	tactics	and	efforts	used	
by	the	tobacco	industry	to	misrepresent	scientific	information	about	the	health	risks	of	
smoking	and	SHS	exposure.	

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Alberg	AJ,	Shopland	DR,	Cummings	KM.	The	2014	Surgeon	General's	report:	
commemorating	the	50th	Anniversary	of	the	1964	Report	of	the	Advisory	Committee	to	the	
US	Surgeon	General	and	updating	the	evidence	on	the	health	consequences	of	cigarette	
smoking.	Am	J	Epidemiol.	2014;179(4):403-412.	

Bauer	JE,	Hyland	A,	Li	Q,	Steger	C,	Cummings	KM.	A	longitudinal	assessment	of	the	impact	
of	smoke-free	worksite	policies	on	tobacco	use.	Am	J	Public	Health.	2005;95(6):1024-1029.	

Borland	R,	Yong	HH,	Cummings	KM,	Hyland	A,	Anderson	S,	Fong	GT.	Determinants	and	
consequences	of	smoke-free	homes:	findings	from	the	International	Tobacco	Control	(ITC)	
Four	Country	Survey.	Tob	Control.	2006;15	Suppl	3:iii42-50.	

Borland	R,	Yong	HH,	Siahpush	M,	Hyland	A,	Campbell	S,	Hastings	G,	Cummings	KM,	Fong	
GT.	Support	for	and	reported	compliance	with	smoke-free	restaurants	and	bars	by	smokers	
in	four	countries:	findings	from	the	International	Tobacco	Control	(ITC)	Four	Country	
Survey.	Tob	Control.	2006;15	Suppl	3:iii34-41.	
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Carpenter	CM,	Connolly	GN,	Travers	M,	Hyland	A,	Cummings	KM.	Health	meetings	do	not	
belong	in	smoky	cities.	Tob	Control.	2006;15(1):69-70.	

Connolly	GN,	Carpenter	CM,	Travers	MJ,	Cummings	KM,	Hyland	A,	Mulcahy	M,	Clancy	L.	
How	smoke-free	laws	improve	air	quality:	a	global	study	of	Irish	pubs.	Nicotine	Tob	Res.	
2009;11(6):600-605.	

Cummings	KM,	Brown	A,	Douglas	CE.	Consumer	acceptable	risk:	how	cigarette	companies	
have	responded	to	accusations	that	their	products	are	defective.	Tob	Control.	2006;15	
Suppl	4:iv84-89.	

Cummings	KM,	Fong	GT,	Borland	R.	Environmental	influences	on	tobacco	use:	evidence	
from	societal	and	community	influences	on	tobacco	use	and	dependence.	Annu	Rev	Clin	
Psychol.	2009;5:433-458.	
Cummings	KM,	Proctor	RN.	The	changing	public	image	of	smoking	in	the	United	States:	
1964-2014.	Cancer	Epidemiol	Biomarkers	Prev.	2014;23(1):32-36.	

Hyland	A,	Higbee	C,	Borland	R,	Travers	M,	Hastings	G,	Fong	GT,	Cummings	KM.	Attitudes	
and	beliefs	about	secondhand	smoke	and	smoke-free	policies	in	four	countries:	findings	
from	the	International	Tobacco	Control	Four	Country	Survey.	Nicotine	Tob	Res.	
2009;11(6):642-649.	
Jatoi	I,	Cummings	KM,	Cazap	E.	Global	tobacco	problem	getting	worse,	not	better.	J	Oncol	
Pract.	2009;5(1):21-23.	
Kahler	CW,	Borland	R,	Hyland	A,	McKee	SA,	Thompson	ME,	Cummings	KM.	Alcohol	
consumption	and	quitting	smoking	in	the	International	Tobacco	Control	(ITC)	Four	
Country	Survey.	Drug	Alcohol	Depend.	2009;100(3):214-220.	
King	BA,	Hyland	AJ,	Borland	R,	McNeill	A,	Cummings	KM.	Socioeconomic	variation	in	the	
prevalence,	introduction,	retention,	and	removal	of	smoke-free	policies	among	smokers:	
findings	from	the	International	Tobacco	Control	(ITC)	Four	Country	Survey.	Int	J	Environ	
Res	Public	Health.	2011;8(2):411-434.	

King	BA,	Travers	MJ,	Cummings	KM,	Mahoney	MC,	Hyland	AJ.	Prevalence	and	predictors	of	
smoke-free	policy	implementation	and	support	among	owners	and	managers	of	multiunit	
housing.	Nicotine	Tob	Res.	2010;12(2):159-163.	

Koong	HN,	Khoo	D,	Higbee	C,	Travers	M,	Hyland	A,	Cummings	KM,	Dresler	C.	Global	air	
monitoring	study:	a	multi-country	comparison	of	levels	of	indoor	air	pollution	in	different	
workplaces.	Ann	Acad	Med	Singapore.	2009;38(3):202-206.	
McKee	SA,	Higbee	C,	O'Malley	S,	Hassan	L,	Borland	R,	Cummings	KM,	Hastings	G,	Fong	GT,	
Hyland	A.	Longitudinal	evaluation	of	smoke-free	Scotland	on	pub	and	home	drinking	
behavior:	findings	from	the	International	Tobacco	Control	Policy	Evaluation	Project.	
Nicotine	Tob	Res.	2009;11(6):619-626.	

Paoletti	L,	Jardin	B,	Carpenter	MJ,	Cummings	KM,	Silvestri	GA.	Current	status	of	tobacco	
policy	and	control.	J	Thorac	Imaging.	2012;27(4):213-219.	

Song	LG,	Davis	W,	Abrams	SM,	Hemiup	J,	Kazim	AL,	Cummings	KM,	Mahoney	MC.	Sensitive	
and	rapid	method	for	the	determination	of	urinary	cotinine	in	non-smokers;	an	application	
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for	studies	assessing	exposures	to	second	hand	smoke	(SHS).	Anal	Chim	Acta.	
2005;545:200-208.	

Tárnoki	Á,	Tárnoki	D,	Travers	M,	Hyland	A,	Dobson	K,	Mechtler	L,	Cummings	KM.	Tobacco	
smoke	is	a	major	source	of	indoor	air	pollution	in	Hungary’s	bars,	restaurants,	and	
transportation	venues.	.	Clinical	and	Experimental	Medical	Journal.	2009;3(1):131-138.	

Van	Deusen	A,	Hyland	A,	Travers	MJ,	Wang	C,	Higbee	C,	King	BA,	Alford	T,	Cummings	KM.	
Secondhand	smoke	and	particulate	matter	exposure	in	the	home.	Nicotine	Tob	Res.	
2009;11(6):635-641.	

PRESENTATIONS	AND	ABSTRACTS		
Cummings	KM,	Goldstein	R,	Brown	A.	Those	who	seek	the	truth:	Tobacco	litigation	in	the	
United	States.	Presented	at	the	16th	World	Conference	on	Tobacco	or	Health.	Abu	Dhabi,	
United	Arab	Emirates,	Mar	17-21,	2015.	

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	IASLC	16th	World	Lung	
Cancer	Conference.	Denver,	CO,	Sep	2015.	
Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	NCTOH	Annual	Meeting.	
Bethesda,	MD,	Oct	2015.	

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	21st	Annual	Family	
Medicine	Update:	Tobacco	&	Disease	Pre-Conf.	Little	Rock,	AR,	Oct	2017.		

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	AAHB	Annual	Meeting.	
Charleston,	SC,	Mar	2014.	

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	AACR	Frontiers	in	
Cancer	Prevent	Research.	National	Harbor,	MD,	Oct	2013.	
Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	APHA	Annual	Meeting.	
New	Orleans,	LA,	Nov	2014.	
Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	ASCO	Annual	Meeting.	
Chicago,	IL,	May	2014.	

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	Dartmouth-Hitchcock	
Medical	Center.	Lebanon,	NH,	May	2016.	

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	National	Press	Club.	
Washington,	DC,	Jan	2014.	
Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	Scientific	Retreat	on	
Tobacco	Related	Research.	Charleston,	SC,	Oct	2014.	
Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	South	Carolina	Tobacco	
Free	Collaborative/Cancer	Alliance.	Columbia,	SC,	Oct	2013.	

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	SRNT	Annual	Meeting.	
Seattle,	WA,	Feb	2014.	

Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	the	Vernberg	Distinguished	
Lecture	Series,	University	of	South	Carolina.	Columbia,	SC,	Apr	2014.	
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Cummings,	KM.	50-year	Surgeon	General	Report.	Presented	at	Tobacco	Merchants	
Association	99th	Annual	Meeting.	Williamsburg,	VA,	May	2014.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	Johnson	&	Johnson.	Fort	Washington,	
PA,	Nov	2013.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	AACR	Annual	Meeting.	San	Diego,	
CA,	Apr	2014.	
Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	AACR	Annual	Meeting.	Chicago,	IL,	
Mar	2012.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	AACR	Frontiers	in	Cancer	
Prevention	Research.	National	Harbor,	MD,	Oct	2013.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	APHA	Annual	Meeting.	New	
Orleans,	LA,	Nov	2014.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	ASCO	Annual	Meeting.	Chicago,	IL,	
Jun	2012.	
Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	ASPO	Annual	Meeting.	
Washington,	DC,	Mar	2012.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	CADCA	National	Leadership	
Forum.	National	Harbor,	MD,	Feb	2013.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	CTOH	Annual	Meeting.	Kansas	
City,	MO,	Aug	2012.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	Harvard	Medical	School.	Boston,	
MA,	Feb	2013.	
Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	IASLC	World	Lung	Cancer	
Conference.	Denver,	CO,	Sep	2015.	
Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	Medical	Association	of	the	State	of	
Alabama	(MASA).	Birmingham,	AL,	Apr	2012.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	Medical	University	of	South	
Carolina.	Charleston,	SC,	Apr	2012.	

Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	Montana	Public	Health	
Association	Annual	Meeting.	Helena,	MT,	Sep	2018.	
Cummings,	KM.	A	Century	of	Cigarettes.	Presented	at	the	NCTOH	Annual	Meeting.	
Minneapolis,	MN,	Aug	2019.	
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CURTAILING	SECOND	HAND	TOBACCO	SMOKE	EXPOSURE	WORLDWIDE	
Richard	A.	Daynard,	JD,	PhD;	Northeastern	University	Law	School;	2005		

Dr.	Daynard	has	made	contributions	to	the	field	of	tobacco	research	leading	to	the	
curtailing	of	SHS	exposure	worldwide.	Dr.	Daynard’s	research	was	based	on	critically	
important	and	time-sensitive	issues	stemming	from	the	World	Health	Organization	(WHO)-
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sponsored	Framework	Convention	on	Tobacco	Control	(FCTC)	Treaty,	which	became	
effective	February	27,	2005,	and	was	ratified	by	over	140	nations.	Dr.	Daynard	focused	on	
research	for	non-governmental	organizations	(NGOs)	in	relevant	countries	to	reduce	
exposure	to	SHS	to	the	greatest	extent	possible,	resulting	in	long-term	reduction	in	diseases	
caused	by	such	exposure.		

LEGAL	ACTION	AND	EDUCATION	AGAINST	TOBACCO	SMOKE	POLLUTION		
John	F.	Banzhaf,	III,	JD;	George	Washington	University;	2004		
Professor Banzhaf was instrumental in getting Flight Attendant representatives before Congress 
to reveal the unhealthy work conditions of airline cabins because of their exposure to SHS. He 
initiated methods that required OSHA to propose a rule banning smoking in virtually all work 
places. Professor Banzhaf developed new approaches for educating and protecting non-smokers 
from exposure to SHS and its health dangers. These approaches included organization of three 
world conferences on nonsmokers' rights and annual contests among law students to research, 
develop, and report to others new legal and law-related proposals to protect and advance 
nonsmokers' rights. 
FAMRI	SUPPORTED	RESEARCH		

BOOK	CHAPTERS,	ETC.		
Organization	of	the	following	three	conferences:	

Second	world	conference	on	non-smokers	rights.	Washington,	DC,	Apr	8-10,	2005.		
Third	world	conference	on	non-smokers	rights.	Washington,	DC,	Apr	1-3,	2006.		

Fourth	world	conference	on	non-smokers	rights.	Washington,	DC,	Apr	7-8,	2007.		

IMPACT	OF	STATE,	NATIONAL	AND	INTERNATIONAL	CLEAN	IN-DOOR	AIR	LAWS	ON	
THE	ECONOMY	AND	HEALTH	OF	HOSPITALITY	WORKERS		

Gregory	N.	Connolly,	DMD,	MPH;	Harvard	School	of	Public	Health;	2004		
Dr.	Connolly	examined	the	effect	on	air	quality	of	the	2004	Massachusetts	initiative	
banning	smoking	in	all	workplaces,	and	the	economic	effect	on	the	state’s	bar	and	
restaurant	business,	tourism,	and	lottery	sales.	This	research	has	been	replicated	in	other	
states.	In	2006	his	study	examined	and	compared	indoor	air	quality	in	a	global	sample	of	
smoke-free	and	smoking-permitted	Irish	pubs.	The	results	of	the	study	indicated	that	the	
level	of	air	pollution	inside	Irish	pubs	located	in	smoke-free	cities	was	93%	lower	than	the	
level	found	in	pubs	in	cities	that	permit	smoking,	which	demonstrates	that	statistics	aid	in	
creating	smoke-free	environments	worldwide.		
FAMRI	SUPPORTED	RESEARCH		
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Carpenter	CM,	Connolly	GN,	Travers	M,	Hyland	A,	Cummings	KM.	Health	meetings	do	not	
belong	in	smoky	cities.	Tob	Control.	2006;15(1):69-70.	

Rees	VW,	Connolly	GN.	Measuring	air	quality	to	protect	children	from	secondhand	smoke	in	
cars.	Am	J	Prev	Med.	2006;31(5):363-368.	
PRESENTATIONS	AND	ABSTRACTS		
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Connolly	GN,	Carpenter	C,	Travers	MJ,	Hyland	A.	Closing	session:	results	of	Chicago	Air	
Monitoring	study.	Presented	at	the	National	Conference	on	Tobacco	or	Health.	Chicago,	IL,	
May	4-6,	2005.		
Hyland	A,	Travers	MJ,	Higbee	C,	Cummings	KM,	Dresler	C,	Carpenter	C,	Connolly	G.	A	24-
country	comparison	of	levels	of	indoor	air	pollution	in	different	workplaces.	Presented	at	
the	2006	World	Conference	on	Tobacco	or	Health.	Washington,	DC,	Jul	12-15,	2006.		
BOOK	CHAPTERS,	ETC.		

Connolly	GN,	Carpenter	CM,	Travers	MJ,	Cummings	KM,	Hyland	A,	Mulcahy	M,	Clan-cy	L.	
How	smoke-free	laws	improve	air	quality.	Released	as	a	live	Webcast,	Mar	16,	2006.		
GENETIC	SUSCEPTIBILITY	TO	LUNG	CANCER		

Margaret	R.	Spitz,	MD,	MPH;	University	of	Texas	M.D.	Anderson	Cancer	Center;	2004		
Dr.	Spitz’	s	overall	research	goal	was	to	further	the	understanding	of	the	molecular	
mechanisms	underlying	individual	differences	in	susceptibility	to	cancer	caused	by	
exposure	to	tobacco	smoke	and	to	extend	the	findings	from	the	individual	projects	in	
FAMRI’s	Center	of	Excellence	at	the	Weizmann	Institute.	Dr.	Spitz	developed	and	tested	a	
panel	of	in	vitro	functional	assays	for	determining	susceptibility	to	lung	cancer,	including	
the	comet	assay,	telomere	length	measurements,	cell	cycle	control,	and	DNA	repair	capacity	
assays.	Her	collaboration	with	the	Weizmann	FAMRI	Center	combined	a	basic	foundation	in	
science	with	the	rigor	of	high	throughput	assay	development	and	validation	to	augment	the	
molecular	epidemiology	undertakings.	Rapid	screening	of	individuals	for	risk	using	
minimally	invasive	procedures	can	be	used	to	identify	high-risk	subgroups.		

FAMRI	SUPPORTED	RESEARCH		
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D,	Etzel	CJ.	Comparison	of	discriminatory	power	and	accuracy	of	three	lung	cancer	risk	
models.	Br	J	Cancer.	2010;103(3):423-429.	

El-Zein	RA,	Schabath	MB,	Etzel	CJ,	Lopez	MS,	Franklin	JD,	Spitz	MR.	Cytokinesis-blocked	
micronucleus	assay	as	a	novel	biomarker	for	lung	cancer	risk.	Cancer	Res.	
2006;66(12):6449-6456.	

Engels	EA,	Wu	X,	Gu	J,	Dong	Q,	Liu	J,	Spitz	MR.	Systematic	evaluation	of	genetic	variants	in	
the	inflammation	pathway	and	risk	of	lung	cancer.	Cancer	Res.	2007;67(13):6520-6527.	

Etzel	CJ,	Lu	M,	Merriman	K,	Liu	M,	Vaporciyan	A,	Spitz	MR.	An	epidemiologic	study	of	early	
onset	lung	cancer.	Lung	Cancer.	2006;52(2):129-134.	

Gorlov	IP,	Meyer	P,	Liloglou	T,	Myles	J,	Boettger	MB,	Cassidy	A,	Girard	L,	Minna	JD,	Fischer	
R,	Duffy	S,	Spitz	MR,	Haeussinger	K,	Kammerer	S,	Cantor	C,	Dierkesmann	R,	Field	JK,	Amos	
CI.	Seizure	6-like	(SEZ6L)	gene	and	risk	for	lung	cancer.	Cancer	Res.	2007;67(17):8406-
8411.	
Gorlova	OY,	Zhang	Y,	Schabath	MB,	Lei	L,	Zhang	Q,	Amos	CI,	Spitz	MR.	Never	smokers	and	
lung	cancer	risk:	a	case-control	study	of	epidemiological	factors.	Int	J	Cancer.	
2006;118(7):1798-1804.	
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Gu	J,	Gong	Y,	Huang	M,	Lu	C,	Spitz	MR,	Wu	X.	Polymorphisms	of	STK15	(Aurora-A)	gene	and	
lung	cancer	risk	in	Caucasians.	Carcinogenesis.	2007;28(2):350-355.	

Kachroo	S,	Tong	L,	Spitz	MR,	Xing	Y,	Merriman	K,	Zhu	DK,	Fueger	J,	Amos	CI,	Etzel	CJ.	
Trends	in	prevalence	of	prognostic	factors	and	survival	in	lung	cancer	patients	from	1985	
to	2004	at	a	tertiary	care	center.	Cancer	Detect	Prev.	2008;32(2):101-108.	

Li	G,	Zhai	X,	Zhang	Z,	Chamberlain	RM,	Spitz	MR,	Wei	Q.	MDM2	gene	promoter	
polymorphisms	and	risk	of	lung	cancer:	a	case-control	analysis.	Carcinogenesis.	
2006;27(10):2028-2033.	

Lin	X,	Gu	J,	Lu	C,	Spitz	MR,	Wu	X.	Expression	of	telomere-associated	genes	as	prognostic	
markers	for	overall	survival	in	patients	with	non-small	cell	lung	cancer.	Clin	Cancer	Res.	
2006;12(19):5720-5725.	
Mahabir	S,	Forman	MR,	Barerra	SL,	Dong	YQ,	Spitz	MR,	Wei	Q.	Joint	effects	of	dietary	trace	
metals	and	DNA	repair	capacity	in	lung	cancer	risk.	Cancer	Epidemiol	Biomarkers	Prev.	
2007;16(12):2756-2762.	
Mahabir	S,	Schendel	K,	Dong	YQ,	Barrera	SL,	Spitz	MR,	Forman	MR.	Dietary	alpha-,	beta-,	
gamma-	and	delta-tocopherols	in	lung	cancer	risk.	Int	J	Cancer.	2008;123(5):1173-1180.	

Mahabir	S,	Spitz	MR,	Barrera	SL,	Beaver	SH,	Etzel	C,	Forman	MR.	Dietary	zinc,	copper	and	
selenium,	and	risk	of	lung	cancer.	Int	J	Cancer.	2007;120(5):1108-1115.	

Mahabir	S,	Spitz	MR,	Barrera	SL,	Dong	YQ,	Eastham	C,	Forman	MR.	Dietary	boron	and	
hormone	replacement	therapy	as	risk	factors	for	lung	cancer	in	women.	Am	J	Epidemiol.	
2008;167(9):1070-1080.	

Mahabir	S,	Wei	Q,	Barrera	SL,	Dong	YQ,	Etzel	CJ,	Spitz	MR,	Forman	MR.	Dietary	magnesium	
and	DNA	repair	capacity	as	risk	factors	for	lung	cancer.	Carcinogenesis.	2008;29(5):949-
956.	
McHugh	MK,	Kachroo	S,	Liu	M,	D'Amelio	AM,	Jr.,	Dong	Q,	Hong	WK,	Greisinger	AJ,	Spitz	MR,	
Etzel	CJ.	Assessing	environmental	and	occupational	risk	factors	for	lung	cancer	in	Mexican-
Americans.	Cancer	Causes	Control.	2010;21(12):2157-2164.	
Schabath	MB,	Hernandez	LM,	Wu	X,	Pillow	PC,	Spitz	MR.	Dietary	phytoestrogens	and	lung	
cancer	risk.	JAMA.	2005;294(12):1493-1504.	

Shi	Q,	Zhang	Z,	Li	G,	Pillow	PC,	Hernandez	LM,	Spitz	MR,	Wei	Q.	Polymorphisms	of	
methionine	synthase	and	methionine	synthase	reductase	and	risk	of	lung	cancer:	a	case-
control	analysis.	Pharmacogenet	Genomics.	2005;15(8):547-555.	
Shi	Q,	Zhang	Z,	Li	G,	Pillow	PC,	Hernandez	LM,	Spitz	MR,	Wei	Q.	Sex	differences	in	risk	of	
lung	cancer	associated	with	methylene-tetrahydrofolate	reductase	polymorphisms.	Cancer	
Epidemiol	Biomarkers	Prev.	2005;14(6):1477-1484.	
Spitz	MR,	Amos	CI,	Dong	Q,	Lin	J,	Wu	X.	The	CHRNA5-A3	region	on	chromosome	15q24-
25.1	is	a	risk	factor	both	for	nicotine	dependence	and	for	lung	cancer.	J	Natl	Cancer	Inst.	
2008;100(21):1552-1556.	

Spitz	MR,	Etzel	CJ,	Dong	Q,	Amos	CI,	Wei	Q,	Wu	X,	Hong	WK.	An	expanded	risk	prediction	
model	for	lung	cancer.	Cancer	Prev	Res	(Phila).	2008;1(4):250-254.	
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Spitz	MR,	Hong	WK,	Amos	CI,	Wu	X,	Schabath	MB,	Dong	Q,	Shete	S,	Etzel	CJ.	A	risk	model	for	
prediction	of	lung	cancer.	J	Natl	Cancer	Inst.	2007;99(9):715-726.	

	PRESENTATIONS	AND	ABSTRACTS		
El-Zein	R,	Schabath	MB,	Etzel	CJ,	Lopez	MS,	Franklin	JD,	Spitz	MR.	The	cytokinesis	blocked	
micronucleus	assay	as	a	novel	biomarker	for	lung	cancer	risk.	Abstract	presented	at	
American	Association	for	Cancer	Research,	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	
2006.		

Etzel	CJ,	Liu	M,	Spitz	MR.	Lung	cancer	risk	factors	in	a	minority	population	[abstract].	
Presented	at	American	Association	for	Cancer	Research,	97th	Annual	Meeting.	Washington,	
DC,	Apr	1-5,	2006.		

Gorlov	IP,	Amos	C,	Spitz	M.	Identification	of	a	novel	lung	cancer	candidate	susceptibility	
gene	using	a	familial	aggregation	approach	[abstract].	The	American	Association	for	Cancer	
Research	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	2006.		

Gorlova	O,	Zhang	Y,	Amos	C,	Spitz	M.	Aggregation	of	cancer	among	relatives	of	never	
smoking	lung	cancer	patients.	Presented	at	the	American	Association	for	Cancer	Research.	
Washington,	DC,	Apr	1-5,	2006.		

Gu	J,	Spitz	MR,	Roth	JA,	Wu	X.	Aberrant	promoter	methylation	profile	associated	with	
survival	in	patients	with	non-small	cell	lung	cancer	[abstract].	The	American	Association	
for	Cancer	Research,	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	2006.		
Lin	X,	Gu	J,	Lu	C,	Spitz	MR,	Wu	X.	Expression	of	telomere-associated	proteins	as	prognostic	
markers	for	overall	survival	in	patients	with	non-small	cell	lung	cancer	[abstract].	The	
American	Association	for	Cancer	Research	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	
2006.		

Schabath	MB,	Wei	Q,	Xifeng	Wu	X,	Spitz	MR.	Prior	respiratory	disease,	DNA	repair	capacity,	
and	inflammation-	related	genotypes	modify	lung	cancer	risk	[abstract].	Presented	at	
American	Association	for	Cancer	Research,	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	
2006.		
Wang	L,	Shi	Q,	Guo	Z,	Qiao	Y,	Spitz	MR,	Wei	Q.	A	novel	assay	to	measure	the	capacity	to	
repair	N7-guanine	site-specific	DNA	damage	[abstract].	The	American	Association	for	
Cancer	Research,	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	2006.		
Wu	X,	Huang	M,	Gu	J,	Amos	CI,	Shao	L,	Zhang	Q,	Spitz	MR.	DNA	repair	and	cell	cycle	control	
pathways	in	lung	cancer	predisposition	[abstract].	Presented	at	American	Association	for	
Cancer	Research	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	2006.		

Wu	X,	Lin	J,	Etzel	CJ,	Schabath	MB,	Gorlova	OY,	Zhang	Q,	Dong	Q,	Amos	CI,	Spitz	MR.	
Interplay	between	mutagen	sensitivity	and	epidemiological	factors	in	modulating	lung	
cancer	risk	[abstract].	The	American	Association	for	Cancer	Research	97th	Annual	Meeting.	
Washington,	DC,	Apr	1-5,	2006.		
Yang	H,	Spitz	MR,	Liu	J,	Gu	J,	Lu	C,	Stewart	DJ,	Wu	X.	ATM	haplotype-tagging	SNPs	predict	
non-small	cell	lung	cancer	risk	in	Caucasians	[abstract].	The	American	Association	for	
Cancer	Research,	97th	Annual	Meeting.	Washington,	DC,	Apr	1-5,	2006.		
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HISTORY	AND	POLICY	STUDIES	IN	TOBACCO	CONTROL	
Allan	M.	Brandt,	PhD;	Harvard	College;	2003		

Dr.	Brandt’s	FAMRI	research	resulted	in	his	history	of	the	20th	Century	pandemic	of	public	
health	entitled	The	Cigarette	Century.	The	book	brings	to	fruition	a	decade	of	research	on	
the	social	and	cultural	history	of	cigarette	smoking	and	associated	diseases	in	the	twentieth	
century.	His	study	traces	the	dramatic	rise	of	cigarette	consumption,	new	scientific	
approaches	that	expose	the	serious	harm	caused	by	smoking,	and	the	half-century	of	
denials	by	the	tobacco	companies	of	the	harmfulness	of	their	product.	Included	are	the	
approaches	to	regulating	tobacco	use	and	the	history	of	litigation	against	the	tobacco	
companies.	The	study	traces	the	transformation	in	the	success	of	the	litigation	that	
accounts	for	the	shifts	in	legal	and	public	perception	of	the	harms	of	smoking	and	the	
corporate	responsibility	for	the	diseases	generated	by	cigarette	smoke.		

FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Brandt	AM.	Inventing	conflicts	of	interest:	a	history	of	tobacco	industry	tactics.	Am	J	Public	
Health.	2012;102(1):63-71.	

Gardner	MN,	Brandt	AM.	"The	doctors'	choice	is	America's	choice":	the	physician	in	US	
cigarette	advertisements,	1930-1953.	Am	J	Public	Health.	2006;96(2):222-232.	

	BOOK	CHAPTERS,	ETC.		
Brandt	A.	Difference	and	Diffusion:	Cross-Cultural	Perspectives	on	the	Rise	of	Anti-	
Tobacco	Policies.	In:	Feldman	E,	Bayer	R,	eds.	Unfiltered:	Conflicts	over	Tobacco	Policy	and	
Health.	Cambridge:	Harvard	University	Press,	2004.		
Brandt	A.	From	Analysis	to	Advocacy:	Crossing	Boundaries	as	a	Historian	of	Health	Policy.	
In:	Huisman	F,	Warner	JH,	eds.	Locating	Medical	History:	the	Stories	and	Their	Meanings.	
Baltimore:	Johns	Hopkins	University	Press,	2004.		

Brandt	A.	From	Nicotine	to	Nicontrol:	Addiction,	Cigarettes	and	American	Culture.	In:	Tracy	
SW,	Acker	CJ,	eds.	Altering	American	Consciousness:	Essays	on	the	History	of	Alcohol	and	
Drug	Use	in	the	United	States.	Amherst:	University	of	Massachusetts	Press,	2004.		

Brandt	A.	The	Culture	of	Consumer	Confidence:	Engineering	Smoking	in	the	Twentieth	
Century	Smoke:	A	Global	History	of	Smoking.	London:	Reaktion	Books,	2005.		
HEALTH	ASSESSMENT	OF	FLIGHT	ATTENDANTS	PREVIOUSLY	EXPOSED	TO	SECOND	
HAND	TOBACCO	SMOKE		
Richard	D.	Hurt,	MD;	Mayo	Clinic;	2003		

Dr.	Hurt	has	been	active	in	initiatives	throughout	Minnesota	for	smoke-free	environments.	
Dr.	Hurt’s	work	involved	health	assessment	of	Flight	Attendants	(FAs)	previously	exposed	
to	SHS,	and	he	has	assessed	candidate	genes	to	determine	factors	for	predisposition	
towards	development	of	tobacco-caused	diseases.	FAs	who	were	exposed	to	SHS	and	
confined	to	the	cabin	space	of	airlines	continue	to	suffer	a	range	of	SHS-related	adverse	
health	effects.	Exposed	FAs	that	stopped	working	due	to	health	problems	reported	a	higher	
incidence	of	sinusitis,	pneumonia,	middle	ear	infections,	hay	fever,	and	allergies	when	
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compared	to	FAs	who	did	not	stop	work	due	to	health	problems.	SHS	exposure	in	airline	
cabins	clearly	contributed	to	these	health	problems.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Ebbert	JO,	Croghan	IT,	Schroeder	DR,	Murawski	J,	Hurt	RD.	Association	between	
respiratory	tract	diseases	and	secondhand	smoke	exposure	among	never	smoking	Flight	
Attendants:	a	cross-sectional	survey.	Environ	Health.	2007;6:28.		

PROMOTE	KNOWLEDGE	ABOUT	NEW	TECHNOLOGIES	AND	APPROACHES	TO	THE	
EARLY	DIAGNOSIS	OF	LUNG	CANCER	AND	RELATED	DISORDERS	
Thomas	L.	Petty,	MD	(1932-2009);	National	Lung	Health	Education	Program;	2003		

Dr.	Petty	promoted	knowledge	about	new	technologies	and	approaches	to	the	early	
diagnosis	and	treatment	of	patients	with	lung	cancer	and	chronic	obstructive	pulmonary	
disease	(COPD).	He	believed	that	unsuspected	lung	cancer	patients	could	be	detected	in	a	
primary	care	outpatient	practice	by	use	of	spirometry,	which	is	an	effective	means	of	
identification	and	assessment	of	progress.	Dr.	Petty	was	Editor-in-Chief	of	Lung	Cancer	
Frontiers,	a	newsletter	dedicated	to	advancing	knowledge	about	lung	cancer;	it	can	be	seen	
on	line	at	www.lungcancerfrontiers.org	.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Bechtel	JJ,	Kelley	WA,	Coons	TA,	Klein	MG,	Slagel	DD,	Petty	TL.	Lung	cancer	detection	in	
patients	with	airflow	obstruction	identified	in	a	primary	care	outpatient	practice.	Chest.	
2005;127(4):1140-1145.	
REDUCING	THE	RISKS	OF	SECOND	HAND	TOBACCO	SMOKE:	A	GLOBAL	APPROACH		

Jonathan	Samet,	MD;	University	of	Southern	California;	2003		
Dr.	Samet	is	currently	at	the	University	of	Southern	California;	he	received	his	award	while	
at	Johns	Hopkins	School	of	Public	Health.	Dr.	Samet’s	research	was	used	to	assess	
exposures	of	women	and	children	to	SHS	globally.	A	common	protocol	was	used	to	
generate	a	global	profile	of	SHS	exposure	among	women	and	children	to	estimate	the	
associated	risks.	The	study	characterized	exposure	to	SHS	using	questionnaires,	passive	
nicotine	monitors,	and	analysis	of	hair	samples	for	the	presence	and	level	of	nicotine.		
FAMRI	SUPPORTED	RESEARCH		

PUBLICATIONS		
Blanco-Marquizo	A,	Goja	B,	Peruga	A,	Jones	MR,	Yuan	J,	Samet	JM,	Breysse	PN,	Navas-Acien	
A.	Reduction	of	secondhand	tobacco	smoke	in	public	places	following	national	smoke-free	
legislation	in	Uruguay.	Tob	Control.	2010;19(3):231-234.	
Jones	MR,	Wipfli	H,	Shahrir	S,	Avila-Tang	E,	Samet	JM,	Breysse	PN,	Navas-Acien	A,	
Investigators	FBS.	Secondhand	tobacco	smoke:	an	occupational	hazard	for	smoking	and	
non-smoking	bar	and	nightclub	employees.	Tob	Control.	2013;22(5):308-314.	
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Kim	S,	Wipfli	H,	Navas-Acien	A,	Dominici	F,	Avila-Tang	E,	Onicescu	G,	Breysse	P,	Samet	JM,	
Investigators	FHS.	Determinants	of	hair	nicotine	concentrations	in	nonsmoking	women	and	
children:	a	multicountry	study	of	secondhand	smoke	exposure	in	homes.	Cancer	Epidemiol	
Biomarkers	Prev.	2009;18(12):3407-3414.	

Kim	SR,	Wipfli	H,	Avila-Tang	E,	Samet	JM,	Breysse	PN.	Method	validation	for	measurement	
of	hair	nicotine	level	in	nonsmokers.	Biomed	Chromatogr.	2009;23(3):273-279.	
Rudin	CM,	Avila-Tang	E,	Harris	CC,	Herman	JG,	Hirsch	FR,	Pao	W,	Schwartz	AG,	Vahakangas	
KH,	Samet	JM.	Lung	cancer	in	never	smokers:	molecular	profiles	and	therapeutic	
implications.	Clin	Cancer	Res.	2009;15(18):5646-5661.	
Rudin	CM,	Avila-Tang	E,	Samet	JM.	Lung	cancer	in	never	smokers:	a	call	to	action.	Clin	
Cancer	Res.	2009;15(18):5622-5625.	
Samet	JM,	Avila-Tang	E,	Boffetta	P,	Hannan	LM,	Olivo-Marston	S,	Thun	MJ,	Rudin	CM.	Lung	
cancer	in	never	smokers:	clinical	epidemiology	and	environmental	risk	factors.	Clin	Cancer	
Res.	2009;15(18):5626-5645.	
Shahrir	S,	Wipfli	H,	Avila-Tang	E,	Breysse	PN,	Samet	JM,	Navas-Acien	A,	Investigators	FBS.	
Tobacco	sales	and	promotion	in	bars,	cafes	and	nightclubs	from	large	cities	around	the	
world.	Tob	Control.	2011;20(4):285-290.	
Widome	R,	Samet	JM,	Hiatt	RA,	Luke	DA,	Orleans	CT,	Ponkshe	P,	Hyland	A.	Science,	
prudence,	and	politics:	the	case	of	smoke-free	indoor	spaces.	Ann	Epidemiol.	
2010;20(6):428-435.	

Wipfli	H,	Avila-Tang	E,	Navas-Acien	A,	Kim	S,	Onicescu	G,	Yuan	J,	Breysse	P,	Samet	JM,	
Famri	Homes	Study	I.	Secondhand	smoke	exposure	among	women	and	children:	evidence	
from	31	countries.	Am	J	Public	Health.	2008;98(4):672-679.	

PRESENTATIONS	AND	ABSTRACTS		
Jones	M,	Navas-Acien	A,	Yuan	J,	Wipfli	H,	Samet	JM,	Breysse	P.	Secondhand	tobacco	smoke	
exposure	in	motor	vehicles.	Presented	at	the	International	Society	for	Environmental	
Epidemiology	20th	Conference.	Pasadena,	CA,	Oct	2008.	
Navas-Acien	A,	Wipfli	H,	Avila-Tang	E,	Kim	S,	Yuan	J,	Shahrir	SF,	Jones	M,	Samet	JM,	Breysse	
PN.	Secondhand	tobacco	smoke	exposure	among	bar	and	nightclub	employees.	Presented	
at	the	Society	for	Research	on	Nicotine	and	Tobacco	1st	Asian	Regional	Conference.	
Bangkok,	Thailand,	Oct	2008.	

Shahrir	SF,	Wipfli	H,	Avila-Tang	E,	Breysse	PN,	Samet	JM,	Navas-Acien	A;	FAMRI	Bar	Study	
Investigators.	Tobacco	sales	and	promotion	in	bars,	cafes	and	nightclubs	from	22	countries	
around	the	world.	Presented	at	the	Society	for	Research	on	Nicotine	and	Tobacco	Meeting.	
Baltimore,	MD,	Feb	24-27,	2010.	
A	BOOK	DOCUMENTING	FLIGHT	ATTENDANT	EXPOSURE	TO	SECOND	HAND	TOBACCO	
SMOKE	IN	AIRLINE	CABINS		
Alan	Blum,	MD;	University	of	Alabama	at	Birmingham;	2002		

Dr.	Blum	has	carefully	documented	the	fight	for	clean	indoor	air,	with	a	specific	focus	on	
Flight	Attendants	in	the	origins	of	non-smokers’	rights	issues.	Dr.	Blum	has	used	his	
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extensive	historical	records	to	create	smoking-related	exhibitions	for	a	number	of	
museums.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Blum	A.	Smoking	aloft:	an	illustrated	history.	Tob	Control.	2004;13	Suppl	1:i4-7.	

Blum	A,	Solberg	E,	Wolinsky	H.	The	Surgeon	General's	report	on	smoking	and	health	40	
years	later:	still	wandering	in	the	desert.	Lancet.	2004;363(9403):97-98.	

	PRESENTATIONS	AND	ABSTRACTS	

Blum	A.	Wholly	smoke.	American	association	of	editorial	cartoonists	notebook	2004;46:10-
12.		

BOOK	CHAPTERS,	ETC.		
Blum	A,	Jacobi	L.	Philip	Morris.	In:	Goodman	J,	ed.	Tobacco:	Scribner’s	Turning	Points	in	
History	Series.	Farmington	Hills,	MI:	Macmillan/Scribner,	2004.		

Blum	A,	Solberg	E.	The	anti-smoking	movement	post	1950.	In:	Goodman	J,	ed.	Tobacco:	
Scribner’s	Turning	Points	in	History	Series.	Farmington	Hills,	MI:	Macmillan/	Scribner,	
2004.		

Blum	A,	Solberg	E.	The	Tobacco	Pandemic.	In:	Mengel	MB,	Holleman	WL,	Fields	SA,	eds.	
Fundamentals	of	Clinical	Practice,	2nd	Edition.	New	York:	Kluwer	Academic/Plenum	
Publishers,	2002:671-687.		
Blum	A.	Smoking	and	air	travel.	In:	Goodman	J,	ed.	Tobacco:	Scribner’s	Turning	Points	in	
History	Series.	Farmington	Hills,	MI:	Macmillan/Scribner,	2004.		

SECOND	HAND	TOBACCO	SMOKE	IN	THE	WORK	PLACE		
David	M.	Burns,	MD;	University	of	California,	San	Diego;	2002		

Dr.	Burns	has	written	extensively	on	the	study	of	SHS	exposure	in	the	work	place	and	has	
contributed	to	a	number	of	US	Surgeon	General’s	Reports.	Dr.	Burns	was	senior	editor	for	
the	landmark	1979	Surgeon	General’s	Report	written	by	Julius	B.	Richmond,	MD,	(1916	–	
2008),	which	was	the	first	report	to	describe	the	health	dangers	of	SHS	exposure.	Dr.	Burns	
has	studied	how	this	exposure	varies	by	location	and	correlated	it	with	individual	state	
initiatives	and	job	categories.	Dr.	Burns	has	used	a	vast	amount	of	available	data	to	
establish	disease	risk	models	for	estimating	lung	cancer	and	all	cause	mortality	from	
smoking	behaviors.		

FAMRI	SUPPORTED	RESEARCH		
PUBLICATIONS		

Bourne	DM,	Shopland	DR,	Anderson	CM,	Burns	DM.	Occupational	disparities	in	smoke-free	
workplace	policies	in	Arkansas.	J	Ark	Med	Soc.	2004;101(5):148-154.	
Burns	DM.	Reducing	tobacco	use:	what	works	in	the	population?	J	Dent	Educ.	
2002;66(9):1051-1060.	



FAMRI	DISTINGUISHED	PROFESSORS	

 
 

804	

Burns	DM.	Epidemiology	of	smoking-induced	cardiovascular	disease.	Prog	Cardiovasc	Dis.	
2003;46(1):11-29.	

Burns	DM.	Tobacco-related	diseases.	Semin	Oncol	Nurs.	2003;19(4):244-249.	
Knoke	JD,	Anderson	CM,	Burns	DM.	Does	a	failed	quit	attempt	reduce	cigarette	
consumption	following	resumption	of	smoking?	The	effects	of	time	and	quit	attempts	on	
the	longitudinal	analysis	of	self-reported	cigarette	smoking	intensity.	Nicotine	Tob	Res.	
2006;8(3):415-423.	

Knoke	JD,	Burns	DM,	Thun	MJ.	The	change	in	excess	risk	of	lung	cancer	attributable	to	
smoking	following	smoking	cessation:	an	examination	of	different	analytic	approaches	
using	CPS-I	data.	Cancer	Causes	Control.	2008;19(2):207-219.	

Knoke	JD,	Shanks	TG,	Vaughn	JW,	Thun	MJ,	Burns	DM.	Lung	cancer	mortality	is	related	to	
age	in	addition	to	duration	and	intensity	of	cigarette	smoking:	an	analysis	of	CPS-I	data.	
Cancer	Epidemiol	Biomarkers	Prev.	2004;13(6):949-957.	

Milberger	S,	Davis	RM,	Douglas	CE,	Beasley	JK,	Burns	D,	Houston	T,	Shopland	D.	Tobacco	
manufacturers'	defence	against	plaintiffs'	claims	of	cancer	causation:	throwing	mud	at	the	
wall	and	hoping	some	of	it	will	stick.	Tob	Control.	2006;15	Suppl	4:iv17-26.	

Patt	DA,	Shopland	DR,	Anderson	CM,	Burns	DM,	Dunnington	J,	Gritz	ER.	Measuring	progress	
to	protect	workers	from	job-related	secondhand	smoke	in	Texas.	Tex	Med.	
2005;101(12):50-56.	
Plescia	M,	Malek	SH,	Shopland	DR,	Anderson	CM,	Burns	DM.	Protecting	workers	from	
secondhand	smoke	in	North	Carolina.	N	C	Med	J.	2005;66(3):186-191.	
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INVESTIGATE	SMOKING	POLICIES	AMONG	A	NATIONAL	SAMPLE	OF	AIRPORTS	IN	THE	
UNITED	STATES,	LINKING	PASSIVE	SMOKING	AND	DISEASE	AND	FACTORS	THAT	
AFFECT	THE	ADOPTION	(OR	NON-ADOPTION)	OF	CLEAN	INDOOR	AIR	POLICIES		
Ronald	M.	Davis,	MD	(1956	–	2008);	Henry	Ford	Health	System;	2002		

Before	his	untimely	death,	Dr.	Davis	and	his	co-investigators	had	completed	a	national	
survey	of	airport	smoking	restrictions,	which	was	published	in	Morbidity	and	Mortality	
Weekly	Report,	a	publication	of	the	US	Centers	for	Disease	Control	and	Prevention.	He	
conducted	a	case-control	study	to	confirm	the	causal	nexus	between	SHS	exposure	and	
chronic	sinusitis,	chronic	non-allergic	rhinitis,	and	chronic	allergic	rhinitis.	Dr.	Davis	and	
his	colleagues	worked	with	groups	that	support	local	and	statewide	initiatives	to	reduce	
exposure	to	SHS.	They	also	worked	with	leaders	at	Henry	Ford	Health	System	to	establish	
smoke-free	campuses	for	the	system’s	hospitals	and	ambulatory	medical	centers.		
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SCIENTIFIC	IMPACT	OF	SECOND	HAND	TOBACCO	SMOKE		
Stanton	A.	Glantz,	PhD;	University	of	California,	San	Francisco;	2002		

Dr.	Glantz’s	work	related	to	SHS	includes	1)	biological	effects	on	the	heart,	blood,	and	the	
vascular	system;	and	2)	activities	the	tobacco	industry	used	to	counter	the	effects	of	
smoking	on	growing	public	awareness	of	dangers	caused	by	SHS.	Dr.	Glantz’s	research	
revealed	that	the	effect	of	active	smoking	is	a	100%	to	200%	increase	in	risk	of	harm	and	
being	married	to	a	smoker	or	working	in	a	smoke-filled	environment	is	associated	with	
about	a	30%	increased	risk	of	a	heart	attack	compared	to	those	who	are	non-exposed.	A	
comparison	of	the	biological	effects	of	smoke	on	factors	that	affect	cardiovascular	function	
have	consistently	revealed	that	the	effects	of	SHS	exposure	are	approximately	80%	that	of	
active	smoking,	with	effects	appearing	at	low	doses.	Dr.	Glantz	also	used	tobacco	industry	
documents	released	as	a	result	of	litigation	to	understand	the	industry’s	secret	efforts	to	
undermine	the	science	that	establishes	the	link	between	SHS	exposure	with	disease.		
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BIOMARKERS	OF	TOBACCO-SPECIFIC	CARCINOGEN	UPTAKE		

Steven	S.	Hecht,	PhD;	University	of	Minnesota;	2002		
Dr.	Hecht	focused	on	improved	methods	for	quantifying	4-(methylnitrosamino)-1-	(3-
pyridyl)-	1-butanol	(NNAL)	and	its	glucuronides	in	human	urine;	markers	that	are	used	to	
investigate	human	uptake	of	carcinogens	from	SHS.	NNAL	and	its	glucuronides	are	
metabolites	of	the	tobacco-specific	lung	carcinogen	4-(methylnitrosamino)-1-(3-	pyridyl)-
1-butanone	(NNK).	Total	NNAL	is	an	effective	biomarker	for	SHS	exposure.	Dr.	Hecht	
developed	a	highly	sensitive	and	rapid	method	for	the	analysis	of	total	NNAL	in	urine,	
which	can	be	used	in	large	clinical	and	epidemiologic	studies.	The	method	was	used	in	a	
study	on	non-smoking	hospitality	workers	who	were	exposed	to	SHS	in	the	workplace.	The	
study	indicated	that	working	day	exposure	was	greater	than	non-working	days	and	may	
have	important	health	effects	on	non-smoking	employees.	Dr.	Hecht	has	also	examined	the	
impact	of	clean	indoor	air	laws	in	Washington	and	Oregon	and	demonstrated	that	non-
smoking	workers	exposed	to	workplace	SHS	have	elevated	levels	of	NNK,	nicotine,	and	
cotinine	in	their	bodies,	associated	with	hours	of	workplace	exposure.	This	is	further	
evidence	that	all	workers	should	be	protected	from	workplace	exposure	to	SHS.		
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SCIENTIFIC	STUDY	REGARDING	SECOND	HAND	TOBACCO	SMOKE	IN	THE	
HOSPITALITY	INDUSTRY		

James	Repace,	MSc;	Tufts	University;	2002		
James	Repace	explored	a	diverse	set	of	projects	ranging	from	exposure	of	Flight	Attendants	
in	the	smoky	skies,	of	workers	and	patrons	in	smoky	restaurants,	bars,	and	hotels,	to	levels	
of	smoke	in	outdoor	cafes,	on	cruise	ships	at	sea,	and	on	college	campuses.	In	addition,	he	
investigated	the	precision	and	accuracy	of	multiple	types	of	monitors	for	SHS	
measurements.	He	has	shown	that	it	would	take	tornado-like	levels	of	ventilation	or	air	
cleaning	to	control	tobacco	smoke	pollution	in	hospitality	venues	to	be	within	acceptable	
levels	of	lung	cancer	and	heart	disease	mortality	risk,	as	defined	by	federal	guidelines	for	
minimum	risk	from	hazardous	air	pollution.	He	developed	a	set	of	physical	and	
pharmacokinetic	equations	for	SHS	exposure	that	make	it	possible	to	inter-correlate	
atmospheric	markers	such	as	respirable	particles,	nicotine,	and	carbon	monoxide,	with	
each	other	and	with	biomarkers	such	as	hair	nicotine,	and	cotinine	from	serum,	saliva,	or	
urine.	In	collaboration	with	others	he	has	used	this	methodology	to	estimate	levels	of	fine	
particle	air	pollution	in	bars	and	compared	them	to	the	federal	air	quality	index	for	outdoor	
air	pollution	alerts.	This	exposure	analysis	methodology	is	available	to	students	of	public,	
occupational,	and	environmental	health	via	a	key	chapter	in	the	CRC	Press	textbook	on	
exposure	analysis.		
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risk	following	the	Irish	smoking	ban:	an	assessment	of	salivary	cotinine	concentrations	in	
hotel	workers	and	air	nicotine	levels	in	bars.	Tob	Control.	2005;14(6):384-388.	
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Repace	J,	Al-Delaimy	WK,	Bernert	JT.	Correlating	atmospheric	and	biological	markers	in	
studies	of	secondhand	tobacco	smoke	exposure	and	dose	in	children	and	adults.	J	Occup	
Environ	Med.	2006;48(2):181-194.	
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Repace	JL.	Human	exposure	to	secondhand	smoke.	In:	Ott	W,	Steinemann	A,	eds.	Human	
Exposure	Analysis,	Part	II.	Inhalation	–	Occurrence,	Sources,	and	Quantitative	Levels	of	
Exposure.	Boca	Raton,	FL:	CRC	Press,	2006.		

SCIENTIFIC	STUDY	OF	TOBACCO	USE	AMONG	YOUNG	ADULTS		

Nancy	Rigotti,	MD;	Massachusetts	General	Hospital;	2002		
Dr.	Rigotti	conducted	a	study	to	advance	knowledge	about	the	extent	and	impact	of	
strategies	to	reduce	SHS	exposure	and	discourage	tobacco	use	among	young	adults	in	US	
colleges.	She	used	retrospective	data	to	show	that	college	student	tobacco	use	has	declined	
since	its	peak	in	1997-1999.	These	analyses	show	strong	student	support	for	the	full	
spectrum	of	tobacco	control	programs	on	college	campuses,	including	the	institution	of	
smoke-free	housing	that	have	been	recommended	by	the	American	College	Health	
Association.	Dr.	Rigotti	created	a	tobacco	control	research	training	program	at	
Massachusetts	General	Hospital’s	Tobacco	Research	and	Treatment	Center,	and	she	
developed	interventions	for	pediatricians	to	use	while	addressing	parents	about	their	
children’s	exposure	to	SHS.	She	conducted	longitudinal	analyses	that	measure	the	impact	of	
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household	smoking	education	on	adolescent	exposure	to	SHS	and	rate	of	smoking	
initiation.		
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STUDY	OF	EFFECTS	OF	SECOND	HAND	TOBACCO	SMOKE	ON	WORKERS	AND	THE	
PUBLIC	
Michael	B.	Siegel,	MD,	MPH;	Boston	University	School	of	Public	Health;	2002		

Dr.	Siegel	has	used	the	health	effects	of	SHS	exposure	to	assess	the	impact	of	local	clean	
indoor	air	initiatives	in	Massachusetts.	He	focused	on	three	major	outcomes:	1)	exposure	to	
SHS	among	adults	and	youths	in	bars	and	restaurants;	2)	smoking-related	attitudes	and	
social	norms	among	youths	and	adults;	and	3)	changes	in	smoking	behaviors	among	adults	
and	youths.	He	used	a	baseline	telephone	survey	on	a	large	sample	with	a	two-year	follow-
up.	In	addition,	the	local	restaurant	and	bar	smoking	regulations	in	351	towns	in	
Massachusetts	were	analyzed	and	classified.	These	two	databases	were	merged	that	show	
that	smoke-free	restaurant	regulations	can	be	effective	in	reducing	exposure	of	the	public	
to	SHS,	although	weak	regulations	are	not	adequate	to	protect	the	public.	Dr.	Siegel’s	
research	demonstrates	that	workplace	smoking	initiatives	and	local	smoke-free	bar	and	
restaurant	standards	have	a	substantial	impact	on	reducing	SHS	exposure.	These	strategies	
appear	to	change	social	norms	regarding	smoking,	particularly	the	perceived	prevalence	of	
smoking	in	the	community	and	the	perceived	level	of	social	acceptability	of	smoking.	As	a	
result,	workers	are	protected	from	SHS	exposure,	and	the	effect	on	preventing	initiation	of	
youth	smoking	is	significant.		
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