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Goals	of	HudsonAlpha	Group	in	EN
CO

DE3/4	
ChIP	of	DN

A	Associated	Proteins	(DAPs)		
	-TranscripCon	Factors	
	-TranscripConal	Co-Factors	
	-Chrom

aCn	Regulators	

TradiConal	AnCbody	
based	m

ethods	
started	show

ing	
dim

inishing	returns	
	Developed	CETCh-
seq	(CRISPR	Epitope	
Tagging	ChIP-seq)	to	
tag	endogenous	TFs	
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Insights	from
	a	deep	dive	

into	one	cell	type	(HepG2)	
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208	ChIP-seq	M
aps	of	DAPs		

	171	Sequence	Specific	TranscripCon	Factors	
	10	TranscripConal	Co-Factors	
	27	Chrom

aCn	Regulators	
	92	Done	by	Ab	based	ChIP-Seq	
116	Done	by	CETCh-seq	
	From

	M
yers,	Snyder,	Bernstein,	Farnham

	Labs		

How
	m

uch	of	the	cis	and	trans	gene	
regulatory	netw

ork	can	be	captured	and	
understood	in	this	cell	type?		



Conclusions:	The	DAPs	bound	at	an	elem
ent	can	

disCnguish	Prom
oter/Distal	or	CTCF	bound	loci		
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Global	pa)erns	of	ChIP-seq	peaks	based	on	presence/
absence	of	bound	Factors		

PCA	Analysis	of	Genom
ic	Loci	w

ith	2-158	DAPs	bound	
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W
here	in	the	genom

e	are	
individual	DAPs	binding?	
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DAPs	cluster	into	three	
m
ajor	groups:		

1.	Enhancer	Enriched	
2.	Prom

oter	Enriched	
3.	Both	

W
here	in	the	genom

e	are	
individual	DAPs	binding?	



Sim
ilar	results	found	w

ith	
PCA	of	Factors	based	on	
IDEAS	state	binding	
profiles	

This	skew
ed	

associaCon	w
ith	

epigenom
ic	states	

allow
s	predicCon	of	

Prom
oters	w

ith	TF	
binding	inform

aCon	
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U
sing	bound	factors	

U
sing	M

oCfs	
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M
oCf	Calling	and	Com

parison	to	ID	PutaCve	
N
ovel	M

oCfs	

PutaCve	
N
ovel		

M
oCfs	

ChIP-seq	m
aps	produced	293	High	

Confidence	m
oCfs	for	160	TFs	

	Com
pared	these	293	m

oCfs	to	
733	Cis-BP	M

oCfs	for	these	160	
factors	
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C
o
n
co
rd
a
n
t	

D
isco

rd
a
n
t	

TF1		
TF1		

M
oCf		

call	
TF1		

TF2		
M
oCf		

call	

M
oCfs	for	a	Different	TF	called	in	ChIP-seq	Datasets	

N
um

erous	ChIP-seq	m
aps	call	m

oCf	for	a	lim
ited	set	of	secondary	co-localized	

factors,	using	this	big	dataset	w
e	can	see	pa)erns	of	m

oCfs/factors	
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FO
X	and	Friends	

M
oCfs	annotated	as	

TFs		
ChIP’d	

37	DAPs	had	a	
Forkhead	m

oCf	
called	as	significant	
from

	their	ChIP-seq	
data.		
	Do	these	factors	
binding	depend	on	
FO

X	factors	for	
“anchoring”?		
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M
oCf	status	at	All	Peaks	of	Friends	of	FO

X	
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M
ost	of	the	TF	binding	occurs	on	

unm
ethylated	DN

A;	how
ever,	a	

subset	of	TFs	recognize	both	
m
ethylated	and	unm

ethylated	
DN

A	Sequence	m
oCfs	
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CEBPA	M
oCf	and	Co-occupancy	different	at	M

ethylated	
vs.	U

nm
ethylated	loci		
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Sum
m
ary	

1.	O
ver	half	of	DN

A	associated	proteins	show
	predom

inant	
binding	to	Prom

oters	or	Enhancers	
	2.	N

ovel	and	Indirect	M
oCfs	idenCfied	from

	ChIP-seq	data	
	3.	Integrated	analysis	w

ith	DN
A	M

ethylaCon	datasets	
highlights	potenCal	m

echanisCc	insights	of	TF:DN
Am

e	binding	
		



14	

Acknow
ledgem

ents	

Surya	Chhetri	
Chris	Partridge	
Barbara	W

old	
M
ark	M

ackiew
icz	

Kim
	N
ew

berry		
Jerem

y	Prokop	
Ali	M

ortazavi	
Sarah	M

eadow
s	

Ryne	Raem
aker	

Laurel	Brandsm
eier	

Luke	M
esser	

Drew
	Hardigan	

Sco)	N
ew

berry	
Brian	M

oyers	
Jacob	Loupe	
M
egan	M

cEow
n	

M
ichael	Bel

	


