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																																			BarreP's	esophagus	(BE)	is	a	pre-malignant	condiCon	at	the	distal	esophagus	due	to	chronic	gastroesophageal	reflux	mediated	injury	that	can	progress	to	dysplasia	and	Esophageal	adenocarcinoma	(EA).	
PaCents	with	BE	are	at	a	120	fold	higher	risk	of	developing	EA	in	a	slow	progression	of	disease	from	BE	to	low	grade	dysplasia,	from	low	grade	dysplasia	to	high	grade	dysplasia,	and	ulCmately	from	high	grade	dysplasia	into	EA	
over	several	years.	Slow	progression	of	the	disease	allows	Cme	for	medical	intervenCon	to	prevent	or	slow	down	cancer	development.	However,	since	BE	is	asymptomaCc,	EA	is	diagnosed	at	advanced	stages	and	5yr	survival	is	
less	than	15%.	Therefore,	diagnosCc	markers	predicCve	of	premalignant	stages	of	EA	arising	from	BE	are	an	urgent	clinical	need.	Chromosomal	fusion	events	are	considered	undisputed	markers	of	disease	as	they	may	lead	to	
clinically	significant	fusion	genes,	e.g.	BCR-ABL,	leukemia,TMPRSS2-ERG,	prostate	cancer	and	EML4-ELK,	lung	cancer	or,	alter	the	posiCon	of	a	novel	promoter,	thus	facilitaCng	carcinogenesis.	We	first	reported,	novel	
chromosomal	fusion	t(10:16)	in	an	in-vitro	BarreP’s	epithelial	carcinogenesis	(BEC)	model	(Cytogenet.	2012).	The	BEC	model	demonstrates	aneuploidy,	change	in	cell	morphology,	loss	of	contact	inhibiCon	and	tumor	formaCon	in	
nude	mice	suggesCng	malignant	transformaCon	following	acidic	(pH4)	bile	(Glycochenodeoxycholic	acid)	or	B4,	exposure	to	benign	BarreP’s	epithelial	cell	line,	BAR-T,	5	mins	everyday	for	60	weeks	(BEC60W)	(IJC.	2011).	Three	
fusion	events:	t(2:16);	t(2:10);	and	t(10;16)	(Fig	1A)	were	idenCfied	in	the	BEC	model	as	early	as	30	weeks	of	B4	exposure	(BEC30W).	These	fusions	are	retained	in	the	malignantly	transformed	BEC60W	cells.	These	fusion	segments	
harbor	known	oncogenes	and	have	the	potenCal	to	contribute	to	EAC	development.	Since	these	events	occur	earlier	in	the	carcinogenic	process,	they	may	be	valuable	as	predicCve	events	in	BE	progression	to	EA.	

Figure	3:	The	indigenous	FISH	probes	detect	
the	transloca3on	event	in	clinical	EA	3ssues.	
A.	The	probes	spanning	the	breakpoint	on	
Chr2	(red)	and	Chr16	(green)	(two	dots	for	
each	pair	of	normal	chromosomes	marked	
by	arrow)	and	B.	the	break	apart	segments	of	
Chr2	and	Chr16	appear	as	the	third	red	and	
green	dot	(doPed	arrow)	or	a	fusion	
resulCng	in	yellow	color	(arrow).		

Figure	2:	BAC	clones	can	be	used	as	specific	FISH	probes	for	the	
transloca3on	event(s)	seen	in	BEC	model.	The	breakpoint	on	Chr2p22	
and	Chr16q22	are	spanned	by	BAC	clones	(red	and	green	respecCvely).	
Normally,	the	paired	chromosome	is	represented	by	two	red/green	dots.	
Exchange	of	segments	between	heterologous	chromosomes	results	in	
new	fusions	as	witnessed	in	Fig:2A	(fusion	is	yellow).	The	breakpoint	on	
Chr10q22	is	spanned	by	orange	probe,	the	aqua	probe	is	a	label	for	the	
Chr10.	Fig:2B	shows	the	breakage	of	the	orange	segment	of	Chr10	and	its	
displacement	to	Chr16	(colorless),	while	the	aqua	part	of	the	Chr10	
remains	intact.	

																									The	customized	break	apart	FISH	probes	are	able	to	clearly	detect	all	three	fusions	in	the	BEC30W	cells	
with	100%	specificity	and	sensiCvity	(Fig:1b	and	c).	The	t(2;16)	fusion	(Fig	2)	was	detected	in	6	out	of	8	human	EAC	
tumors	tested	so	far.	InvesCgaCon	with	probes	for	t(2;10)	and	t(10;16)	is	sCll	ongoing.	

Results			

Introduc3on	

																											Since	the	fusions	appeared	in	BEC30W	cells	that	preceded	malignant	transformaCon	seen	in	BEC60W	
cells,	they	may	be	early	predictor	of	progression	to	EA.	We	have	evidence	of	a	recurring	fusion	t(2;16)	in	human	EA.	
The	fusions	t(2:16);	t(2:10);	and	t(10;16)	idenCfied	in	the	BEC	model	ager	further	clinical	validaCon	may	be	useful	as	
“predicCve”	markers	for	diagnosis	of	BE	progressing	to	dysplasia	/EA	and	targets	for	EA	therapy	

Discussion	

																																DNA	probes	spanning	the	break	points	of	the	3	fusions	were	idenCfied	ager	screening	the	human	
genome	bacterial	arCficial	chromosome	library	(BAC)	U.S.	Provisional	ApplicaCon	Serial	No.	62/305,194.	Using	standard	
fluorescence	–in-situ	hybridizaCon	(FISH)	assay,	the	BEC0W	(without	fusions)	and	BEC30W	(with	fusions)	were	used	to	
confirm	the	specificity	of	the	probes.	Paraffin	embedded	5	micron	EAC	Cssue	secCons	were	then	hybridized	with	these	
custom	FISH	probes.	Human	EA	tumor	and	adjacent	normal	issues	were	obtained	from	the	Biospecimen	repository	at	
the	Rutgers	Cancer	InsCtute	of	NJ.	

Methods		

Hypothesis	

A																																																							B	

If	the	fusions	are	early	indicators	of	malignant	transforma3on	as	observed	in	the	BEC	model,	they	must	be	present	in	human	EA	tumor		
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Figure	1:	Longitudinal	events	observed	in	the	BarreT’s	carcinogenesis	model.	

Chromosome	paint	showing	fusion	of	Chr10	(green)	and	Chr16	(red).	A	piece	of	
Chr16	(red)	translocated	and	fused	with	Chr2	is	also	seen	in	the	circled	area.	


