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BD	induces	strain-specific	epigene:c	effects	

*	Indicates		significantly	different	from	controls,	**	
different	between	mixtures	(p<0.05)	

DNA	Adducts	

Koturbash	et	al	Tox	Sci	(2011)	



*	Indicates		significantly	different	from	controls,	**	
different	between	mixtures	(p<0.05)	
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DNA	hypo-methyla:on	Histone	modifica:ons	
BD	induces	strain-specific	epigene:c	effects	
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1,3	Butadiene	Exposure	(TaRGET	–	NIEHS)	
Strain 	 									Exposure 	 	 	 	 	 	Tissue 	 	Assays	 		
C57BL/6 										0	PPM 	 	2	week	 	 	Lung 	 	RNA	
(sensiUve) 	 	(clean	air) 	 	exposure 	 	Liver 	 	miRNA		
CAST/EiU 				 		625	PPM 	 	 	 	 	 	Kidney	 	ATAC	
(resistant) 						1,3	Butadiene	
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↑	DE	genes:	1954	

DifferenUally	expressed	(q	<	0.1;	DESeq)	 Not	significant	

↑	DE	genes:	113	
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BD	exposure-induced	changes	in	lung	mRNAs	
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C57BL6	vs	CAST	mRNA	changes	
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C57BL6	

GSAA	–>	Pathway	Analaysis	



CAST	

GSAA	–>	Pathway	Analaysis	



What	is	controlling	this	
	differen:al	expression?	



miRNAs	block	transla:on	of	target	mRNAs	
or	mark	target	mRNAs	for	degrada:on	



BD	exposure-induced	changes	in	lung	miRNAs	
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Gene	targets	of	miRNAs	–	C57BL6	
miR	34/449	

miR	326	 miR	150	
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Gene	targets	of	miRNAs	–	C57BL6	
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Treatment	and	strain-specific	chroma:n	



Chroma:n	Altera:ons	on	Exposure	to	BD	
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What	drives	differences	between	C57BL6		
and	CAST	in	response	to	butadiene		

exposure?	



•  mRNA	expression:	

•  ChromaUn	Accessibility:	

Gene	expression	and	chroma:n	landscape	
differ	at	basal	state	

C57BL6	vs	CAST	 304,385	
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Total	Genes	 DifferenUal	

10250	
C57BL6	exposure	

20868	
4116	20868	



C57BL6	vs.	CAST	
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Summary	



Epigene:c	data	in	toxicology	studies	
enables	
•  Understanding	beier	how	expression	
phenotypes	arise	in	cells	and	Ussues	

•  Understanding	how	basal	epigeneUc	state	
contributes	to	altered	suscepUbility	

•  InvesUgaUons	into	how	geneUc	variaUon	
contributes	to	phenotype	through	effects	on	
epigenome	
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