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The Cistrome

• cis-acting targets of a trans-

acting factor on a genome 

scale.

• Cistrome defines the 

genomic locations where 

the regulatory protein-

DNA interactions occur, 

such as TF binding, 

epigenetic modification and 

nucleosome occupancy.

Sample fragmentation
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Non-histone ChIP

ChIP

Array

Next 
Generation 
Sequencing
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Non-histone ChIP

ChIP

Array

Next 
Generation 
Sequencing

Enriched regions

Associate to genomic 
features
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Motif discovery

And more...
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A series of our in-house tools
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Challenges

• User experience                                                                                                                   

 

• Sufficient computation power and storage

• Data availability
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Challenges

• User experience

• Web applications to ease the downstream data 
analysis for both experimental and computational 
biologists -- Galaxy

• Sufficient computation power and storage

• Deploy it in the Cloud

• Data availability

• Collect public available genome scale ChIP-chip/seq 
data.
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cistrome.org

Cistrome DC

Data Collection

Cistrome AP

Analysis Pipeline

Cistrome wiki

Documentation

Genome

Browser
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cistrome.org

Cistrome DC

Data Collection

Cistrome AP

Analysis Pipeline

Cistrome wiki

Documentation

Genome

Browser

Cloud computing

Amazon EC2

Aspera File Transfer
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Cistrome DC
• Published Data collected from GEO/

ArrayExpress/author’s website.

• Functions for browsing and searching. 

• Collaborating project unpublished data, 

protected by password.

Javascript
Ajax
XML
HTML5
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Cistrome AP using Galaxy

 Peak calling --  MAT, MA2C and MACS

 Annotation and Visualization -- CEAS 

(sitepro, ceas, and gca) + Conservation 

plot + Heatmap

 Motif analysis – motif discovery and motif 

scan

 Correlation -- e.g. many wiggle files of 

score profile 

 Expression and GO

 Liftover and wiggle file standardization

 Import from DC and upload raw data

 Export published dataset to public DC

 Other Galaxy Low-Level Operations
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Cistrome AP
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Cistrome AP
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Cistrome documentation
&

local genome browser
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Cistrome Work flow
Data 

harvest
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Cistrome Work flow
Data 

harvest

Peak 

calling

Enriched 

regions
Signal 

profile
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Cistrome Work flow
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calling
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Import data to AP
>600 Public ChIP-seq datasets to be added
~500 modENCODE ChIP-chip/seq
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Protein or
nucleosome
of interest

Short reads
are aligned

Distribution of tags
is computed

Reference genome

Peak identification
can be performed
on either profile

Profile is generated from 
combined tags
For example, each mapped 
location is extended 
with a fragment of
estimated size

Fragments are added

3Positive strand5

3 Negative strand 5

5  ends of
fragments are
sequenced

MACS
Model based 

Analysis of ChIP-Seq

• Tags need to be shifted and 

extended with a estimated fragment 
size.

• Model the local bias caused by 
open chromatin effects, or sequence 
mappability.

Nat Rev Genet (2009) vol. 10 (10) pp. 669-80
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MACS
Model based 

Analysis of ChIP-Seq

• Tags need to be shifted and 

extended with a estimated fragment 
size.

• Model the local bias caused by 
open chromatin effects, or sequence 
mappability.

pvalue(λ; k) = 1− e−λ

k−1�

i=0

λ
i

i!

λlocal = max(λBG, [λpeak, λ1k, ]λ5k, λ10k)
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CEAS
Cis-regulatory Element Annotation System

•A easy solution to generate graphic 

report and statistics

•Published in Bioinformatics (2009) vol. 

25 (19) pp. 2605-6

•Coded in Python
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ChIP region annotation

• Chromosomal 
distribution of 
ChIP enriched 
regions

• Feature 
distribution

• Signal profiles

II
I

Chromosomal Distribution of ChIP Regions

15.2 %

15.0 %

19.8 % (1.7e−07)

18.5 % (3.7e−05)

X

Percentage %

0 10 20 30 40

17.7 %

8.4 % (3.4e−28)

Genome

ChIP (p−value)

H3K36me3 depleted in C. 

elegans X chromosome
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ChIP region annotation

• Chromosomal 
distribution of 
ChIP enriched 
regions

• Feature 
distribution

• Signal profiles
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ChIP region annotation

• Chromosomal 
distribution of 
ChIP enriched 
regions

• Feature 
distribution

• Signal profiles

H3K4me3 enriched at 

promoter regions
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ChIP region annotation

• Chromosomal 
distribution of 
ChIP enriched 
regions

• Feature 
distribution

• Signal profiles

H3K9me3 with no 

preferences
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Signal annotation

• Chromosomal 
distribution of 
ChIP enriched 
regions

• Feature 
distribution

• Signal profiles
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Heatmap 
and 

clustering
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Motif Analysis
SeqPos

•Search the sequence motifs around 
peak center positions

•Search in known motif databases

•Perform de novo motif discovery 
based on MDscan algorithm

•Cluster similar motifs

Sunday, May 16, 2010
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Easy button
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Future work

•More public ChIP-chip/seq datasets, 

precompiled in Cistrome DC.

•Correlation map of all avaiable data in 

DC.

•Integration. e.g. Galaxy->DC

•Follow Galaxy.

Sunday, May 16, 2010
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