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Public Data

• ChIP-seq and related data in human / mouse: 
– Factor ChIP-seq: > 11K, > 700 different TFs 

– Histone Mark ChIP-seq: > 10K 

– Chromatin accessibility: > 1300 

• TCGA: gene expression profiles in ~ 12K 
tumors and 31 cancer types

• Model transcriptional and epigenetic gene 
regulation
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Liu et al, Genome Biol 2011; > 7K users and ~10T user data

Cistrome: cis-elements bound by trans-factor
Cistrome Analysis Pipeline: http://cistrome.org/ap/



Cistrome DB
http://cistrome.org/db/

• All the ChIP/DNase-seq data human (hg38) / 
mouse (mm10) data as of Dec 2015 processed 
(peaks, signals, QC)
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Factors Influencing Cancer-Specific 
Transcription Factor Targets

• Re-cluster all TCGA gene expression
– Separate strong subtypes (luminal vs basal BRCA)

– Combine similar cancer types (READ + COAD)

• TF expression level in each cancer type
– Eliminate TF if median TF expression RPKM < 1
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Factors Influencing Cancer-Specific 
Transcription Factor Targets

• Gene expression correlation between TF and 
putative targets

• Cutoff (5%) based on cancer-specific null 
distribution
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Factors Influencing Cancer-Specific 
Transcription Factor Targets

• For each TF ChIP-seq, calculate regulatory 
potential, the sum of binding sites weighted 
by distance to TSS with exponential decay

• For each cancer, use logistic regression to 
select TF ChIP-seq data that best explain 
the top correlated genes with TF
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Reuse Public H3K27ac

• Many laboratories have differential gene 
expression without matched H3K27ac ChIP-
seq

• Regulatory Potential from H3K27ac
– No peak calls, distance weight all H3K27ac reads 

by their distance to TSS with 10kb exponential 
decay
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MARGE
Model-based Analysis of Regulation of Gene Expression

• Find relevant public H3K27ac ChIP-seq data 
that best represent the gene list
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Logistic regression



The Power of Public H3K27ac Data

• Given a gene list (e.g. up-regulated upon 
perturbation), MARGE uses use regression to 
retrieve informative H3K27ac ChIP-seq profiles
in the public to explain the genes
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Train on genes in odd 
chromosomes and 
test on genes in even 
chromosomes

Wang, Zang, et al, revision under review



H3K27ac ChIP-seq for TCGA

• No histone mark ChIP-seq data for TCGA

• Given genes up-regulated in one cancer type, could 
we find relevant public H3K27ac ChIP-seq
collections? 

• Use DNase-seq peaks to improve H3K27ac resolution
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Breast cancer Prostate cancer Liver Cancer
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Cancer-Specific Enhancer Profile
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Mei, Zang et al, ms under preparation



Summary

• Use regulatory potential (exponential decay 
with distance) to model binding site and 
H3K27ac effect on gene expression

• MARGE uses logistic regression to retrieve 
public H3K27ac ChIP-seq to explain 
differential expression gene set of interest

• Can predict enhancer profiles for up-
regulated genes in each TCGA cancer type

• http://cistrome.org/CistromeCancer/ 
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YouTube Video
https://www.youtube.com/watch?

v=pQ02wg8MI6o
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https://www.youtube.com/watch?v=pQ02wg8MI6o

