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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.
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UCSC Test Browser on Human Mar. 2006 Assembly (hg18)

P1_CHIP_B.Anti-Sense.hs.NCBIv35.NR.bpmap MCF_ER_A1.mat
P1_CHIP_C.Anti-Sense.hs.NCBIV35.NR.bpmap MCF_ER_C1.CEL CF_INP_B3.CEL MCF_ER_A3.mat
f o 3 g .bpmap .MATscore.wig
|| BE ELT v ER_A1.CEL MCF_ER_C3.CEL  MCF_INP_B4.CEL MCF_ER_A4.mat
h I P I‘ l’h']ilmﬁ:‘r{ll Il .bpmap .MATscore.wig
( : | . : _ER_A3.CEL MCF_ER_C4.CEL  MCF_INP_C1.CEL MCF_ER_B1.mat
| .bpmap .MATscore.wig
ER_A4.CEL MCF_INP_A1.CEL MCF_INP_C3.CEL MCF_ER_B3.mat
Liufreesia:0%15
o Ef bed MCF_INP_C4. CEL
n r I ‘ P] &\ Humanhg17Rep.1ib
2 _BY MCF_ER_A1.mat
P1_CHIP_C.Anti. MCF_ER_A3.mat
.bpmap .MATscore.wig
L MCF_ER_A4.mat

ER_A1.CEL
.CEL MCF_ER_B1.mat

CEL MCF_ER_B3.mat

Associate to genomic
U B features b

File "/usr/local/bin/MAT", line 108, in <module>
Main(tag)

File "/usr/local/bin/MAT", line 29, in Main
pair = tag.pair, var = tag.var, replicate = tag.diag)
File "/usr/local/lib/python2.5/site-packages/MAT/Model . py"

self.Read(1, 'Chr', 'Position')
File "/usr/local/lib/python2.5/site-packages/MAT/FileIO.py",
raise Exception, ('No data for this GenomeGrp ', self.Geno
Exception: ('No data for this GenomeGrp ', 'Hs')
tooliudfreesia: 0%

position

Motif discovery

Next
Generation

. And more...
Sequencing




X. Shirley Liu Lab

D DANA-FARBER - ot

Software

e Nucleosome Positioning from Sequencing (NPS)
A signal processing-based algorithm for identifying positioned nucleosomes fromsequencing experiments at the nucleosome
level

Model-based Analysis of ChIP-Seq (MACS)
A model-hased algorithm for finding enriched regions in ChIP-Seq experiments

extreme MApping of OligoNucleotides (xMAN)
A simple and efficient method for the mapping of millions of queryoligonucleotide fragments to the subject genome of any
given length, at leastan order of magnitude faster than other popular existing tools

Model-based Analysis of 2-Color Arrays (MA2C)
A model-hased algorithm for analyzing 2-color microarrays.

Microarray Blob Remover (MBR)
A microarray JAVA tool which allows rapid visualization, detection, and removalof bloh-like defects as an initial quality control
step

Cis-requlatory Element Annotation System(CEAS) - Standalone version
A standalone Python package for analyzing ChIP-chip/seq data

Cis-regulatory Element Annotation System(CEAS)
An integrated wehserver for analyzing ChIP-chip data

Model-based Analysis of Tiling-array (MAT)
A model-hased algorithm for finding enriched regions in ChIP-Chip experiments

CompareProspector
A sequence motif-finding algorithm

Motif Reqr
A program for finding DNA sequence motifs

MDscan
A Fast and Accurate Motif Finding Algorithm With Applications To Chromatin Immunoprecipitation Microarray Experiments

BioProspector
Discovering Conserved DNA Motifs in Upstream Regulatory Regions of Co-ExpressedGenes

series of our in-house tools

Sunday, May 16, 2010



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 Cistrome AP
Data Collection Analysis Pipeline

Cistrome wiki Genome
Documentation Browser
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cistrome.org

Cistrom~ " Cistrome AP
Dat- Cloud computing - Pipeline

Amazon EC2

Cist.. Aspera File Transfer _,,,e

Documen.. drowser
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Cistrome DC

ummmmwmm logged in as tacliu |Log out

PML-RARalpha RXR Alters the
Epigenactic Landscape in Acute
Promyelocytic Leukemia

Hendnk Stuancaberg

human
NBi/cancer/Leukemia_Human N
PMIIN/A

Humana Genome Analyzer/Hliusus

Published Data collected from GEQO/
ArrayExpress/author’s website.

Functions for browsing and searching.

Collaborating project unpublished data,
protected by password.

django

Javascript ( ENCODE
Ajax -
XML ( -,
HTMLS N

Sunday, May 16, 2010



IO reL =g LECCOAreD

- 4

it ot v Dewh dwi et rwas cwm ey wh

=e Diorecr

e St el St v v Sy

;xfp_"h

’ <P oth

Fdepath

Féepath

Feepath

Fdepath

Fdepacth
Eaprestar e
o fdenath
Pistform fRenast wee '
D !
1

Fdepath

Fldepath

Sunday, May 16, 2010



Cistrome AP using Galaxy

O Peak calling -- MAT, MA2C and MACS

O Annotation and Visualization -- CEAS
(sitepro, ceas, and gca) + Conservation
plot + Heatmap

O Motif analysis — motif discovery and motif
scan

O Correlation -- e.g. many wiggle files of
score profile

O Expression and GO

O Liffover and wiggle file standardization

O Import fromm DC and upload raw data
O Export published dataset to public DC

O Other Galaxy Low-Level Operations
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Cistrome AP using Galaxy

O Peak calling -- MAT, MA2C and MACS

Distribution of ChIP Regions

O Annotation and Visualization -- CEAS
(sitepro, ceas, and gca) + Conservation

11.3 %, plot + Heatmap

O Motif analysis — motif discovery and motif
scan

O Correlation -- e.g. many wiggle files of
score profile

O Expression and GO
O Liffover and wiggle file standardization

O Import fromm DC and upload raw data

O Export published dataset to public DC

O Other Galaxy Low-Level Operations
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Cistrome AP using Galaxy

Sunday, May 16, 2010

O Peak calling -- MAT, MA2C and MACS

O Annotation and Visualization -- CEAS
(sitepro, ceas, and gca) + Conservation
plot + Heatmap

O Motif analysis — motif discovery and motif
scan

O Correlation -- e.g. many wiggle files of
score profile

O Expression and GO

O Liffover and wiggle file standardization
O Import fromm DC and upload raw data
O Export published dataset to public DC

O Other Galaxy Low-Level Operations



2= Cistrome
Tools

Import Data

Peak Calling

Peak Calling - MAT
Correlation

Annotate and Visualize
Expression

Motif

Liftover

Galaxy:Get Data
Galaxy:Send Data
Galaxy:Lift-Over
Galaxy:Text Manipulation
Galaxy:Filter and Sort
Galaxy:Join, Subtract and Group
Galaxy:Convert Formats
Galaxy:Extract Features
Galaxy:Fetch Sequences
Galaxy:Get Genomic Scores

Galaxy:Operate on Genomic
Intervals

Workflows

istrome AP using Galaxy

Analyze Data  Workflow Libraries Admin  Help  User

The Website is under construction!

Thanks to your support and test for our Cistrome AP site

based on Galaxy, a Metaserver for integrative analysis of genomic
data. Please check our project trac site here for more information.

Cistrome Analysis Pipeline (AP) Module

The Cistrome AP module is to organize the analysis tools in a pipeline for users,
and provide users a dry-lab workbench for them to process their own private
data. After processing their data, users can choose and package their private
data and publish them into Cis ata Collection, or they can share their
private data and analysis results with their friends. So if the goal for users is to
process their own data, and publish them into our Cistrome Data Collection
module, this is the entry. We choose Galaxy as the backbone for pipeline
module.

Quick Links to Tutorials

evelopment team is a part of Xiaole Shirley Liu's Lab at Dana
nstitute.

uild: $Rev 1733:a4214de3752e$

History

refresh | collapse all

64: Conservation /
Aggregate Datapoints
on data 1

63: Conservation /
Aggregate Datapoints
on data 1

55: Heatmap on data
49 and data 9

54: Heatmap on data
49 and data 9

50: Two scores for @
whole datasets on
data 49, data 4, and data 5

49: @ R
Wiq:AB9050 H3K36ME3 N2 |
48: Two scores for @ J R
Two Intervals on data
2, data 5, and others
47: Two scores for @ ] %
whole datasets on

data 4 anddata 5

44: Two scores for
Two Intervals on data
2, data 5, and others

® K

O Peak calling -- MAT, MA2C and MACS

O Annotation and Visualization -- CEAS
(sitepro, ceas, and gca) + Conservation
plot + Heatmap

O Motif analysis — motif discovery and motif
scan

O Correlation -- e.g. many wiggle files of
score profile

O Expression and GO

O Liffover and wiggle file standardization
O Import fromm DC and upload raw data
O Export published dataset to public DC

O Other Galaxy Low-Level Operations
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2= Cistrome

Tools

Import Data

Peak Calling

Peak Calling - MAT
Correlation
Annotate and Visualize
Expression

Motif
Liftover/Others
Galaxy:Get Data
Galaxy:Send Data
Galaxy:Lift-Over

Galaxy:Text Manipulation

Galaxy:Filter and Sort

Galaxy:loin, Subtract and Group

Galaxy:Convert Formats

Galaxy:Extract Features
Galaxy:Fetch Sequences

Galaxy:Get Genomic Scores

Galaxy:Operate on Genomic

Iintervals

Workflows

Sunday, May 16, 2010

Cistrome AP

Analyze Data  Workflow  Data Libraries @ Admin  Help  User

€) The Website is under construction!

Thanks to your support and test for our Cistrome AP site, which is
based on Galaxy, a Metaserver for integrative analysis of genomic data.
Please check our project trac site here for more information.

Cistrome Analysis Pipeline (AP) Module

The Cistrome AP module is to organize the analysis tools in a pipeline for
users, and provide users a dry-lab workbench for them to process their own
private data. After processing their data, users can choose and package their
private data and publish them into Cistrome Data Collection, or they can
share their private data and analysis results with their friends. So if the goal
for users is to process their own data, and publish them into our Cistrome
Data Collection module, this is the entry. We choose Galaxy as the backbone
for pipeline module.

Quick Links to Tutorials

The Cistrome Development team specially thank Eli Lilly, Tongji University,
the Dana-Farber Cancer Institute and the National Institutes of Health for
their support.

Calaxy build: $SRev 3528:48e83411aa91$§

History Options +«

€D Your history is empty. Click 'Get

Data' on the |eft pane to start




Cistrome AP

2= Cistrome Analyze Data  Workflow  Data Libraries Admin  Help  User

Tools History Options +«

€) The Website is under construction!

import Data
Peak Calling

Thanks to your support and test for our Cistrome AP site, which is W (=
_ based on Galaxy, a Metaserver for integrative analysis of genomic data.
Peak Calling - MAT | Please check our project trac site here for more information.

Correlation

€D Your history is empty. Click 'Get

Annotate and Visualize Cistrome Ana|y5i5 pipe“ne (Ap) Module Data' on the |eft pane to start
xpression

The Cistrome AP module is to organize the analysis tools in a pipeline for

I users, and provide users a dry-lab workbench for them to process their own
Galaxy:Get Data private data. After processing their data, users can choose and package their
Galaxy:Send Data private data and publish them into Cistrome Data Collection, or (hey can

: share their private data and analysis results with their friends. So if the goal
Galaxy:Lift-Over for users is to process their own data, and publish them into our Cistrome
Galaxy:Text Manipulation Data Collection module, this is the entry. We choose Galaxy as the backbone
for pipeline module.

Galaxy:Filter and Sort
Galaxy:join, Subtract and Group . |
Galaxy:Convert Formats
Galaxy:Extract Features
Galaxy:Fetch Sequences

Quick Links to Tutorials

Galaxy:Get Genomic Scores

Galaxy:Operate on Genomic
Iintervals

Workflows The Cistrome Development team specially thank Eli Lilly, Tongji University,
the Dana-Farber Cancer Institute and the National Institutes of Health for
their support.

Calaxy build: $SRev 3528:48e83411aa91$§
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Cistrome documentation
&
local genome browser

Cistrome e Genomes E " Gene Sorter PCR DNA Convert ek
UCSC Genome Browser on Human Mar. 2006 Assembly
- = < < e - >>> | Saom in | 5 I 1 Ox base 200m out 1.5% ¥

10x
Tutorial For Analysis Pipeline

jump C 28 069 bp. configure

7o2TS000]

y M KA 1AT 100 Hyby

Humann EETZz That Have E

LONEe
1

[
il | )

VOrTOLr AT MUITIZ A 19reentT

http://genome.ucsc.edu/cgi-bin/hge?hgsid=733...5236&r=70284592&db=hgl 8&pix=620

racC

Integrated SCM & Project Management
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Cistrome Work flow




Cistrome Work flow

Data i Pe.ak
harvest calling
Enriched Signal
regions profile
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Cistrome Work flow
|-

Visualization analysis

Other
Association downstream

with genome analysis

features
Gene set
Integration analysis
Correlation Motif with gene
analysis expression

Sunday, May 16, 2010



Cistrome Work flow




Import data to AP

imoort Data >600 Public ChlP-seq datasets to be added

m DC data browser Public Data

parre el ~>00 ModENCODE ChlP-chip/seq

wormENCODE ( passwd required
)

Tools

= Upload File from your computer

Upload Affymetrix .CEL or
N”T]b}ecen -xYS hles f."Ofﬂ VOU[ A SSCC‘C"" All Celis(]) All ractorsibl)
computer Homo Sapiens Jeletion of TP53 PML

City determinants

*A1 function BRDY7 is a candidate tumour
s with Octd 10 restric e Ctr suppressor gene required for pS3
ssion and UH2A ChiP ding analysi:] function.

Peggy Farnham

20228809 Paper
PPN s O submitted

Homo Sapiens_H1299 PML_BRD7 Homo Sapicns Download
H1299_Deletion of TPS3_Lung Carcinoma Download
PML
[llumina Genome Analyzer/Illumina
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Import data to AP

import Dat >600 Public ChlP-seq datasets to be added

DC data browser Public Data

el ~500 ModENCODE ChlP-chip/seq

wormENCODE ( passwd required
)

= Upload File from your computer

Upload Affymetrix .CEL or
N”T]b}ecen -xYS hles f."Ofﬂ VOU[ A SSCC‘C"" All Celis(]) All ractorsibl)
computer Homo Sapiens Jeletion of TP53 PML

City determinants

*A1 function BRDY7 is a candidate tumour
s with Octd 10 restric e Ctr suppressor gene required for pS3
ssion and UH2A ChiP ding analysi:] function.

Peggy Farnham

20228809 Paper
PPN s O submitted

Homo Sapiens_H1299 PML_BRD7 Homo Sapicns Download
H1299_Deletion of TPS3_Lung Carcinoma Download
PML
[llumina Genome Analyzer/Illumina
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Import data to AP

import Dat >600 Public ChlP-seq datasets to be added

DC data browser Public Data

el ~500 ModENCODE ChlP-chip/seq

wormENCODE ( passwd required
)

= Upload File from your computer

Upload Affymetrix .CEL or
N”T]b}ecen -xYS hles f."Ofﬂ VOU[ A SSCC‘C"" All Celis(]) All ractorsibl)
computer Homo Sapiens Jeletion of TP53 PML

City determinants

*A1 function BRDY7 is a candidate tumour
s with Octd 10 restric e Ctr suppressor gene required for pS3
ssion and UH2A ChiP ding analysi:] function.

Peggy Farnham

20228809 Paper
PPN s O submitted

Homo Sapiens_H1299 PML_BRD7 Homo Sapicns Download
H1299_Deletion of TPS3_Lung Carcinoma Download
PML
[llumina Genome Analyzer/Illumina
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Cistrome Work flow

Tools

Import Data

Peak Peak Calling
= Upload File from your computer

calling

= MAZ2C Peak Calling for ChiIP-chip
(Nimblegen)

= MACS Peak Calling for ChIP-Seq

= (Call Peaks from Wiggle file Peak
Calling from Wiggle file

Enriched
regions

Sunday, May 16, 2010



Protein or
nucleosome
of interest

f! 3 Negative strand
5’ ends of :

fragments are
sequenced

Model based
Analysis of ChIP-Seq

Short reads
are aligned

® Tags need to be shifted and pistrution of tag
extended with a estimated fragment
size.

Profile is generated from
combined tags

For example, each mapped Peak identification
location is extended

® Model the local bias caused by with 3 Fragment o , b perforped

estimated size

open chromatin effects, or sequence —
o7 Fragments are added
mappability.

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

Sunday, May 16, 2010



MACS

Model based
Analysis of ChIP-Seq

Protein binding site

[P signal profile

® Tags need to be shifted and Input signal profile
extended with a estimated fragment

size. - _ 2 —Peak region
~ - —1-Kbps region
5 Kbps region

® Model the local bias caused by 10 Kbps region

open chromatin effects, or sequence Miocal = Max(ABeE, [Apeaks Ak | A5k, Aok)
mapypability. k—1

)\i

pvalue(\; k) =1 — e E —
0

i=0
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Cistrome Work flow

Tools

Import Data
Peak Calling

Peak Calling - MAT
Correlation

Annotate and Visualize

= Sitepro: Score profile near
Intervals Draw the score profile
near a given interval

GCA: Gene centered annotation
Find the nearest interval in the
given intervals set fo every
annotated coding gene

Visualization

with genome PPASSWEN Fnriched

browser

CEAS: Enrichment on
chromosome and annotation
Annotate the given intervals
and scores with genome
features such as gene body

regions

Association Conservation / Aggregate
Datapoints Calculates the

Wlth gen()me PhastCons scores in several

intervals sets

features Heatmap Draw the scores
heatmap near a given interval
set and use k-means to cluster
the intervals
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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




ChIP region annotation

Chromosomal Distribution of ChIP Regions

® Chromosomal 18.5 % (3.76-05)
distribution of H3K36me3 depleted in C.
ChIP enriched elegans X chromosome

re giOIlS 19.8 % (1.7e-07)

Genome
ChlIP (p-value)

8.4 % (3.4e-28)

0 10 20 30

Percentage %
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ChIP region annotation

Promoter

H3K36me3 depleted in

Genome promoter regions
ChIP (p-value)

13.8 %
(1.8e-49)

Percentage %

10.3 %
(1.9e-45)

10 20 30 40 50

0

<=2000 bp <=3000 bp

H3K36me3 enriched in
® Feature

distribution

120

Gonome coding exon
ChIP (p-value)

71.8 %
(6.46-26)

7 %
40.5 % 89.7 7%

(2.2e-72) o 29.9%
36.6 % 3 56-09)

Percentage %

21.3 %
0.2 % 1.2 %

0.6% (0.040) 13% (0.398)

0 20 40 60 80

5'UTR 3'UTR Coding Exon
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ChIP region annotation

® Feature
distribution

Percentage %

Percentage %

o
o
—
(@]
[c0)
(@]
©
o
<

(@]
A

0

Genome
ChIP (p-value)

Genome
ChIP (p—value)

1.7 %
0.6 % (6.3e-34)

5'UTR

Promoter
H3K4me3 enriched at
promoter regions

35.1 %
(9.3e-140)

(8.36-188)

58.0 %
59.7 % (5.1e-04)

. 323%
22.5 % 86.6 % 1 50_1g)

21.3% (0.003)
1.6 %
1.3% (0.002)

3'UTR Coding Exon Intron
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ChIP region annotation

® Feature
distribution

Percentage %

Percentage %

10 20 30 40 50

0

100

20 40 60 80

0

Genome
ChIP (p-value)

Genome
ChIP (p-value)

0.3%
0.6 % (2.56-04)

5'UTR

Promoter

23.5 %

22.6 %
21.3 % (3.2e-04)
0.7 %
1.3 % (1.5e-09)

3'UTR Coding Exon

H3K9me3 with no
preferences

27.7 %
(0.004)

59.3 %
59.7 % (0.188)

35.7 %
36.6 % (0.021)

Intron
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Signal annotation

autosome top10
autosome bottom10
chrX top10 /

® chrX bottq

® Signal profiles

0 1000 2000 3000

Upstream (bp), 3000 bp of Meta-gene, Downstream (bp)
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Signal annotation

autosome top10

autosome boftom10
® chrXtop10 |

chrX bottom10

Al '

o
=
o
| -
a
)
(@)]
©
| -
g
<

® Signal profiles

1000 2000 3000

Upstream (bp), 3000 bp of Meta-gene, Downstream (bp)
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Signal annotation

autosome top10
autosome boftom10
chrX top10 !

= chrX bottom10
Al '

Average Profile

® Signal profiles

2000 3000

Upstream (bp), 3000 bp of Meta—gene, Downstream (bp

Sunday, May 16, 2010
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Cistrome Work flow

Tools

Import Data

Peak Calling

Peak Calling - MAT
Correlation

= Many scores for whole datasets
Calculate the correlation

coefficient on the genome scale
using many score files

1 Interval+Many scores for
whole datasets Calculate the

EIlI'iChed correlation coefficient on the

genome scale using one bed

regi()ns file and many score files

Two scores for Two Intervals
Calculate the correlation
coefficient on two sets where
they intersect

= Venn Diagram Given 2 or 3
intervals, generate a venn

diagram of their intersections

Correlation

Sunday, May 16, 2010



Correlation

GeneDensity
H3(AR0144)
H3K9me3(HK00009) FoxA2_bcgsc
H4K20me1(AB9051)
H3K9me2(HK00008)
H3K9me1(AB9045)

FoxA2_glitr
RNAseq
H3K27ac(AB4729)
H3K4me3(WA30534819)
H3K4me2(WA30834809)
H3K36me3(HK00001)

H3K36me2(HK00012)

H3K79me3(AB2621)

o
w
©
[=)
o

H3K79me1(AB2886)

o
o
©
o
o
N
=
o
N
3
(¥
o
N
N
<)
a
©
o

H3K79me2(AB3594)

GeneDensity
RNAseq

H3K9me3(HK00009)
H4K20me1(AB9051) I;
H3K9me2(HK00008)

H3K9me1(AB9045)
H3K27ac(AB4729)

K4me3(WA30534819)

K4me2(WA30834809)

H3K36me3(HK00001)

H3K36me2(HK00012)
H3K79me3(AB2621)
H3K79me1(AB2886)
H3K79me2(AB3594)
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1strome Work tlow

Tools

Import Data
Peak Calling

Peak Calling - MAT
Correlation

Annotate and Visualize
Expression
Motif

= Segpos motif tool Find motifs for
given regions

Enriched - |
= Screen all motifs Given a motif,
reglons find all regions that match the

motif

Motif

analysis

Sunday, May 16, 2010



Motif Analysis
— SeqPos

BED file (at most 10K lines):

id:M00481

factor:AR
consensus:1G1AC5G2C1
hits:6774

cutoff:3.2452
zscore:-53.0853
-10*log(pval):1e-30
position:-0.1362

show motif in new window

Genome Assembly in UCSC:
hgl8 5

Select which motif database(s) to use:
Select All Unselect All
obm

ylh

de novo motif search

~show pssm in a new window
width of region to be scanned: -

600 {_click to reset table

p-value cutoff: idv consensusv hitsv sutOff zZscorev :,lo*log(pval)
0.001
M00481 AR 1G1AC5G2C1 6774 3.2452 -53.0853 1e-30
e M00481_observed AR 1G1AC5G2C1 6774 3.2452 -53.0853 1e-30
M00921_observed GR WCTGTYCT 26679  3.81 -52.0571 1e-30
.Search the Sequence motlfs around M00921 GR WSTGTYCT 26679  3.81 -52.0571 le-30
. M00724 HNF3alpha HWRARYAAAYA 10842 4.785 -49.2657 1e-30
peak center positions

M00724_observed HNF3alpha HWRWRYAAAYA 10842 4.785 -49.2657 1e-30
e Search in known motif databases M00956 AR 6AGAAC16 5159 3.0003 -46.6236 1e-30

o Perform de Nnovo mOtlf discovery MO00956_observed AR 6AG1ACA15 5159 3.0003 -46.6236 1e-30
. MO00955_observed GR 6AG1ACA15 9458 3.0015 -45.8589 1e-30
based on MDscan algorlthm M0Q0955 GR 6AGAAC16 9458 3.0015 -45.8589 1e-30

® Cluster similar motifs
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Tools

Cistrome Work tlow

Peak Calling

Peak Calling - MAT
Correlation

Annotate and Visualize
Expression
Gene expression index

Calculate differential
expression

Calculate highest expressed
TFs e.q. expression index > X,

ranked by expression level EnriChed

Find correlated genes or TFs

foragven gene regions

Conduct GO Given a list of Other
genes, using Bioconductor (GO,
GOstats) and DAVID at NIH downstream

Draw a histogram/box plot of analysis
Expression index for a given a

list of Genes

Gene set
Integration analysis
with gene
expression

Sunday, May 16, 2010



Target Genes

Probe | Symbol ' Description Gene Cytoband ' Log2 ratio 1l P.Value

superoxide dismutase 1, '

soluble

X ATP synthase, H+

Normalised box plot 200818 a1 |ATPSO |transporting, mitochondrial F1 122, 0.71181156889573 0.0063484296893304
complex, O subunit

SOD1 6647 (157 e 0.838190702613965 0.00802084649649879

cukaryotic translation
initiation factor SA
CSTB cystatin B (stefin B) 476 ||21q22.; 0.686425433577363 0.0142335983540328
‘ chromosome 21 open reading '
frame 33

ATP synthase, H+

ATPS) transporting,, mitochondrial FO 522 21g21.1 0.859556830155792 0.0135258116807050
complex, subunit F6

t||EIFSA -1 80077206732193 0.00802084649649879

C2lorf33 0.595064830464679 0 .00802084649649879

ICRY 2 lcr lin, be 2 S gl - SO S e .~ 0.00732899673114332
CRYBB2 |crystallin, beta B 3 ql2.1 0.805082151961259 ¢ 073289967311433
minichromosome
maintenance complex
component 3 associated
protein

218386 x_at|USP16 ubiquitin specific pepudase 1610600 2.1 0.72435816091872 0.042867901131958

221677 s _at IDONSON |downstream neighbor of SON 29980 J 0.59526907422616 0.0103108082416304

{IMCM3AP 0.616256113815303 0.0170513984158495

Expression intensity of two Factors
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Workflow Canvas | Generic ChiP-seq Options «

MACS CEAS: Enrichment on chromosome and annotation 3%

Treatment file WICGLE file

Input file BED file(maximum 100000 lines)

bedoutput (bed) Gene List

xlsoutput (tabular) Cene Lists 1 > Cene List
wigoutput (wiqg) output (png)

log (txt) log (txt)

Sort Conservation / Aggregate Datapoints 2%
Sort Query interval file 1 > Select another interval file
out_filel output (png)

log (txt)

Select first Seqpos motif tool &2 Seqpos motif tool 22
from BED file (at most 10K BED file (at most 10K
out filel lines) lines) |
output_xml (xmi) output_xml (xml)
output_htmi (html) output_html (html)

0g (txt) log (txt)
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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.
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