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Current	State	of	ENCODE	Encyclopedia
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Creating	DNase	Master	Peaks	– Stam Lab	Pipeline
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…Iteratively	add	and	merge	peaks	that	do	not	overlap	master	peaks…



Current	State	of	ENCODE	Encyclopedia
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How	do	we	link	regulatory	
elements	to	genes?



Methods	for	Predicting	Target	Genes	of	
Distal	Regulatory	Elements

• Correlation	of	genomic	data
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• 3D	Chromatin	Assays:	ChIA-PET	and	3C/4C/5C/Hi-C
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Methods	for	Predicting	Target	Genes	of	
Distal	Regulatory	Elements



• Machine	learning	methods
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AWG	Presentation:	4/10/15

Methods	for	Predicting	Target	Genes	of	
Distal	Regulatory	Elements



• Machine	learning	methods
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AWG	Presentation:	9/12/14

Methods	for	Predicting	Target	Genes	of	
Distal	Regulatory	Elements



Goal:	Predict	Target	Genes	for	Distal	Regulatory	
Elements

• Approach	#1	– Nearest	Gene

• Approach	#2	– Correlation	of	genomic	&	epigenomic data

• Approach	#3	– Machine	learning	methods
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Approach	#1	– Nearest	Gene

1. Assigned	proximal	REs	to	genes	using	Gencode V19	TSSs

2. Linked	distal	REs	to	nearest	proximal	RE

3. Links	were	calculated	using	center	point	of	REs

Distal	RE Gene

Direct	Link
Direct	Link

Proximal	RE
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Distance	to	Nearest	Gene

Chromosome	22
Proximal	Mean:	1,558
Distal	Mean:	19,591
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Most	Genes	are	Linked	with	a	Distal	RE
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Average	of	39	Linked	Distal	REs	Per	Gene

Chromosome	22
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Approach	#2	– DNase Signal	Correlation

1. Assigned	proximal	REs	to	genes	using	Gencode V19	TSSs

2. Linked	distal	REs	to	proximal	REs	using	DNase I	signal	
correlation

Distal	RE Gene

Predicted	Link

Direct	Link

Proximal	RE

Cell	Type Distal	Signal Proximal	Signal

GM12878 120.1 99.4

K562 3.4 2.6

HepG2 50.8 60.3

… … … 14



Datasets
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ENCODE2 ENCODE3-
October	Freeze Roadmap Total

DNase
(Raw Signal) 261 35 yes 296+

DNase
(Fold	Change) 0 0 53 53

H3K27ac	
(Raw	Signal) 23 0 yes 23+

H3K27ac	
(Fold	Change) 0 15 98 113



Cell	Type	1 Cell	Type2 … Cell	Type	N

Peak 1 100.5 3.2 … 0

Peak	2 12.3 80.4 … 64.9

Peak	3 2.1 0 … 21.9

… … … … …

Peak	M 45.3 3.1 5.4
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Normalizing	Raw	Signal	Using	Z	Scores

z =
x − colMean

colSD

Cell	Type	1 Cell	Type2 … Cell	Type	N

Peak 1 2.0 -0.6 … -2.0

Peak	2 -2.3 7.0 … 0.6

Peak	3 -2.8 -1.0 … -1.1

… … … … …

Peak	M -0.7 -0.7 -1.7



DNase	Results	
Correlation	With	Raw	Signal	Data

All	initial	analyses	were	conducted	on	chromosome	22
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Distribution	of	PCC	for	All	Distal-Proximal	Pairs
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Distribution	of	PCC	for	Pairs	<	500	Kb
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Distribution	of	PCC	for	Closest	Gene	Pairs



H3K27ac	Results
Correlation	With	Raw	Signal	Data
All	initial	analysis	was	conducted	on	chromosome	22
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Distribution	of	PCC	for	All	Distal-Proximal	Pairs
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Distribution	of	PCC	for	Pairs	<	500	Kb
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Distribution	of	PCC	for	Closest	Gene	Pairs
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Closest	Gene	Pairs:	DNase	vs	H3K27ac	PCC	



26

Future	Directions

• Compare	raw	signal	vs.	fold	change	for	DNase	and	H3K27ac	
correlation	

• Incorporate	Hi-C	and	ChIA-PET	data

• How	does	correlation	look	across	known	gene-enhancer	
pairs?

• Develop	benchmark	as	a	metric	for	testing	other	methods

• Other	suggestions?
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