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The Cancer Genome Atlas
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microRNA expression
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ARTICLE

Comprehensive molecular portraits of
human breast tumours

ARTICLE

Comprehensive molecular characterization
of human colon and rectal cancer

naure

Corpprehensive genomic characterization
defines human glioblastoma genes and
core pathways

ARTICLE

Integrated genomic analyses of ovarian
carcinoma
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Multiple Steps



Long Runtime




Decreasing Size



Increasing Heterogeneity
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Horizontal Integration across Data Types

Biological Insight



Vertical Integration across Data Levels

Confirmation &
Troubleshooting
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Meta data and provenance import: ISA-Tab
Meta data import: tabular files
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© Reset All

» Cell Or Tissue
» Platform

» Species

» Factor Function
» Factor

» Treatment

» Data Source

» Genome Build
» Antibody

» Data Type

» Lab

& Columns «

1

20 %

W Cell Or Tissue

100 %00
Platform

lllumina sequencing
lllumina sequencing
lllumina sequencing
Illumina sequencing
lHlumina sequencing
Hlumina sequencing
IHlumina sequencing
Hllumina sequencing
lllumina sequencing
Hlumina sequencing
Illumina sequencing
Hlumina sequencing
Illumina sequencing
IHlumina sequencing
Illumina sequencing
llumina sequencing
lHlumina sequencing

llumina sequencing

Species

H.

H.

sapiens

sapiens

.Sapiens
.sapiens
. Sapiens
. sapiens
. Sapiens
. sapiens
. Sapiens

.sapiens

.sapiens
.Sapwens
. sapiens
. Sapiens
. sapiens
. Sapiens

. sapiens

Factor Function

Histone modification active
Histone modification active
Histone modification active
Histone modification active
Histone modification active
Enhancer assocated
Transcription
Transcription

Insulator

Enhancer associated
Transcription
Transcription

Insulator

Insulator

Insulator

Histone modification active
Histone modification active

Histone modification active

Factor

H3K4me3

H3K79me2

H3KSac

H3K4me3

H3K4me3

CEBPB

Polll

Polll

CTCF

P300

Polll

Polll

CTCF

CTCF

CTCF

H3K4me3

H3K79me2

H3K4me3

Data Source

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

Antibody

H3K4me3
H3K79me2
H3KS%ac
H3K4me3
H3K4me3
CEBPB

Pol2

Pol2

CTCF

p300
Pol2(phosphoS2)
Pol2

CTCF
CTCF_(SC-5916)
CTCF_(SC-5916)
H3K4me3
H3K79me2

H3K4me3

Data Type

Histone ChiP-seq
Histone ChIP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq

Histone ChiP-seq

Lab

Broad

Broad

Broad

uw

Broad
Stanford
HudsonAlpha
HudsonAlpha
Uw
HudsonAlpha
Stanford
UT-A

UT-A
HudsonAlpha
HudsonAlpha
Broad

Broad

Broad
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v Cell Or Tissue
S2 cell line
Third instart lavae (L3)
G3 cell line
K562
Lavae stage 3 (L3)

Late embryo 14-16hr
(EL)

Kc cell line

Adult head (AH)

Early embryo (EE)
H1-hESC

Early embryo 2-4hr (EE)
HepG2

GM12878

Hela-S3

Mixed embryo (MXEMB)
HUVEC

K562 + A549

Clone 8 cell line

NHEK

A549

usees

W Cell Or Tissue

Platform

lllumina sequencing
lllumina sequencing
lllumina sequencing
Illumina sequencing
lHlumina sequencing
Hlumina sequencing
IHlumina sequencing
Hllumina sequencing
lllumina sequencing
Hlumina sequencing
Illumina sequencing
Hlumina sequencing
Illumina sequencing
IHlumina sequencing
Illumina sequencing
llumina sequencing
lHlumina sequencing

llumina sequencing

Species

H.

H.

sapiens

sapiens

.Sapiens
.sapiens
. Sapiens
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. sapiens
. Sapiens
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Factor Function

Histone modification active
Histone modification active
Histone modification active
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Transcription
Transcription

Insulator

Enhancer associated
Transcription
Transcription
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Insulator

Insulator

Histone modification active
Histone modification active
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Factor

H3K4me3

H3K79me2
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H3K4me3
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CTCF

CTCF
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ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

Antibody

H3K4me3
H3K79me2
H3KS%ac
H3K4me3
H3K4me3
CEBPB

Pol2

Pol2

CTCF

p300
Pol2(phosphoS2)
Pol2

CTCF
CTCF_(SC-5916)
CTCF_(SC-5916)
H3K4me3
H3K79me2

H3K4me3

Data Type

Histone ChiP-seq
Histone ChIP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
Histone ChiP-seq
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Lab
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Broad
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» Cell Or Tissue
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» Platform

» Species
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» Factor Function
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Enhancer associated
» Factor
» Treatment
» Data Source
» Genome Build
» Antibody
» Data Type
» Lab

FColumns » 0 20 %

W Cell Or Tissue

100 %00
Platform

lllumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing
lllumina sequencing
lllumina sequencing
lllumina sequencing
lllumina sequencing
lllumina sequencing
lllumina sequencing
llumina sequencing
Illumina sequencing
lllumina sequencing
Illumina sequencing
Illumina sequencing
lllumina sequencing

Illumina sequencing

Species

H

H.

. sapiens

sapiens

. sapiens

. sapiens

. Sapiens
. Sapiens
. sapiens
. Sapiens

. sapiens

. sapiens
. Sapiens

. s5apiens

.sapiens
. sapiens

. 5apiens

Factor Function
Transcription

Histone methyltransferase
Enhancer associated
Enhancer associated
Histone methyltransferase
Histone methyltransferase
Transcription

Enhancer associated
Enhancer associated
Enhancer associated
Histone methyltransferase
Histone methyltransferase
Enhancer associated
Transcription
Transcription
Transcription
Transcription

Transcription

Factor

PollIS5P
RBBPS
CBP/CBP1
P300
ESET/SETDB1
RBBPS

Polll

P300

CEBPB
CEBPB
ESET/SETDB1
ESET/SETDB1
P300

Polll

Polll

Polll

Polll

Polll

Data Source

Ram et al

Ram et al

Ram et al

Ram et al

Ram et al

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

Antibody

RNAPIISSP
RBBPS
KAT3A-CBP

P300

ESET

RBBPS

Pol2

p300

CEBPB
CEBPB_(SC-150)
SETDB1

SETDB1

p300
Pol2(phosphoS2)
Pol2
Pol2(phosphoS2)
Pol2

Pol2

Data Type

non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
n-Histone ChiP-seq
n-Histone ChiP-seq
n-Histone ChiP-seq
Histone ChiP-seq
n-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
non-Histone ChiP-seq
n-Histone ChiP-seq
n-Histone ChiP-seq
-Histone ChiP-seq
non-Histone ChiP-seq

non-Histone ChiP-seq

Lab

Bernstein
Bernstein
Bernstein
Bernstein
Bernstein
Broad
Broad
Broad
Stanford
HudsonAlpha
usc
usc
Stanford
Stanford
tanford
Stanford
Yale

Stanford
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¥ Workflow Engine

Worktlow
Instance

Workflow Canvas | spp_submodule (imported from uploaded file)-2012-05-02 00:36:59.866749 (imported from API)

Workflow
Template

Workflow Canvas | spp_submodule (imported from uploaded file) Options ~

Input dataset 52 FASTQ Groomer Map with Bowtie for lllumina 3¢ SAM-to-BAM

output SAM File t

Input dataset FASTQ Groomer Map with Bowtie for lilumina SAM-t0-BAM

File to groom FASTQ fil SAM File to C:
tout_file (fas output (sam) s utput! (bam) sielies

fastqcssanger,

factanlamioa output_suppressed_reads_ (fasta)

suppressed_r (fasta)

output_unmapped_reads | (fasta)

put_unmapped_reads_r (fa
Input dataset % FASTQ Groomer Map with Bowtie for lllumina 3¢ SAM-10-8AM

output File to groon FASTQ file SAM File to Con

file (fa

Input dataset FASTQ Groomer Map with Bowtie for lllumina 33 SAM-t0-BAM
tout File to groon SAM File to Co

mapped_reads | (fasta)

_unmapped_reads_r (fasta)

Input dataset %% FASTQ Groomer Map with Bowtie for lllumina 33 SAM-10-BAM

output File t
uppressed_rea
utput_suppressed_read:
unmapped_reads

pped_reads
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» Author

» Month

» Year

» Type

» File Type

» Analysis

Attributes Analyses Downloads Details Sharing

& Nils Gehlenborg | ™ Logout

9l ©@ Showing ' © Selection |

FColumns »

¥ Title

Device independent graphical display description

Graphics Faclities at Ames Research Center

Network Graphics meeting

Network graphic attention handling

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

”~

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

Proposal for a Network Standard Format for a Data Stream to Control

Workflow

Author

McConnell

McConnell

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

April

April

March

March

March

March

March

March

March

March

January

Type

Raw Data File

Raw Data File

Raw Data File

Raw Data File

Derived Data
File

Derived Data
File

Derived Data
File

Raw Data File

Derived Data
File

Derived Data
File

Derived Data
File

Derived Data
File

Raw Data File

Name

http://gehlenborg.com/wp-
content/uploads/rfc/rfcl77.txt

http://gehlenborg.com/wp-
content/uploads/rfc/rfcl126.txt

http://gehlenborg.com/wp
content/uploads/rfc/rfcl34.txt

http://gehlenborg.com/wp-
content/uploads/rfc/rfc178.txt
1_test tool out

1_test_02

1_test_04
http://gehlenborg.com/wp-
content/uploads/rfc/rfcl1l.txt
1_test tool out

1_test tool out

1_test_03

1 _test 01

htto://eehlenbore.com/wo-
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FColumns »

¥ Title

Device independent graphical display description

Graphics Faclities at Ames Research Center

Network Graphics meeting

Network graphic attention handling

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

”~

Pressure from the Chairman

Pressure from the Chairman

Pressure from the Chairman

| © Selection |

Workflow

Proposal for a Network Standard Format for a Data Stream to Control

-
Test workflow: SPP analog

Test workflow: 5 steps without branching

Author

McConnell

McConnell

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

Crocker

Month

June

April

April

March

March

March

March

March

March

March

March

January

Type

Raw Data File

Raw Data File

Raw Data File

Raw Data File

Derived Data
File

Derived Data
File

Derived Data
File

Raw Data File

Derived Data
File

Derived Data
File

Derived Data
File

Derived Data
File

Raw Data File

Name

http://gehlenborg.com/wp-
content/uploads/rfc/rfcl77.txt

http://gehlenborg.com/wp-
content/uploads/rfc/rfcl126.txt

http://gehlenborg.com/wp
content/uploads/rfc/rfcl34.txt

http://gehlenborg.com/wp-
content/uploads/rfc/rfc178.txt
1_test tool out

1_test_02

1_test_04
http://gehlenborg.com/wp-
content/uploads/rfc/rfcl1l.txt
1_test tool out

1_test tool out

1_test_03

1 _test 01

htto://eehlenbore.com/wo-




Refinery - Data Set Test 1: Request for Comments (RFC) Test
] € 127.0.0.1:8000

Rofinory Home  Statistics  About & Nils Gehlenborg | ™ Logout

Data Set Test 1: Request for Comments (RFC) Test

Samples Attributes Analyses Downloads Details Sharing

230f23 kil View GV 0 Showing Annotat 0 Selection | Sav Load Workflow | Test workflow: 5 steps without branching

© Reset All FColumns «

Run Analysis

File Setl

» Author v ¥ Title Author Month Type Type Name ol altas

» Month [~ Device independent graphical display description McConnell June RawData txt http://gehlenborg.com/wp-

i / [rfc/rfc) 77,
» Year File content/uploads/rfc/rfcl77.txt

» Type Graphics Fadilities at Ames Research Center McConnell April Raw Data http://gehlenborg.com/wp-
File content/uploads/rfc/rfcl26.txt
» File Type
Network Graphics meeting April Raw Data http://gehlenborg.com/wp

File content/uploads/ric/ricl34.txt

» Analysis Network graphic attention handling Cotton RawData t http://gehlenborg.com/wp-
File content/uploads/rfc/rfc178.txt

Pressure from the Chairman Crocker Derived 1_test tool out
Data File

Pressure from the Chairman Crocker Derived
Data File

Pressure from the Chairman Crocker Derived 1_test_04
Data File

Pressure from the Chairman Crocker Raw Data http://gehlenborg.com/wp-
File content/uploads/rfc/rfcl1].txt

Pressure from the Chairman Crocker March Derived 1_test tool out
Data File

”~

Pressure from the Chairman Crocker March Derived 1_test tool out
Data File

Pressure from the Chairman Crocker Derived 1_test_03
Data File

Pressure from the Chairman Crocker Derived 1_test 01
Data File

Proposal for a Network Standard Format for a Data Stream Crocker January Raw Data htto://eehlenbore.com/wo-
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Status
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Preprocessing Execution Postprocessing

Finished File upload is comp
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Samples Attributes Analyses Downloads Details Sharing

L FEl ld Viewin IGV © Showing BUESERVUILIZEUE @  Selection BETTERETLES  Workflow

© Reset All FColumns » 10 20 5% 100 %0

¥ Title Author Month Year Type FileType Name
» Author

Pressure from the Chairman Crocker March 1971 Derived Data File txt 1_test tool out
» Month

> Vans Proposal for a Network Standard Format for a Data Stream to Control Graphics Display Crocker January 1971 Derived Data File txt 2_test tool out
o
» Type

» File Type

» Analysis
Test workflow: 5 steps

™ without branch ng 2013-06- 2
20 @ 13:32:08
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D. melanogaster (d... Go Ft « » @& W X

Uoxtra

L3_H3KOme3_FE.wig_3.1df

L3_H3K38me3_FE.wig_3.1df

L3_H3K27me3_FE.wig_3.1df

L3_H3Kdme3_FE.wig_3.1df

L3_H3Kdme ! _FE.wig_3.1df

HMM MIK16.fly_L3.bb

HMMMIK16.fly_EL.bb
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11 tracks baded




© 06 Refinery - Data Set ENCODE-X Chromatin
L > ....1 | & | €9 refinery-dev.med.harvard.edu

Refinery  vome statistics

Data Set ENCODE-X Chromatin

Samples Details Sharing

5 0f 1298 selected B AHNEE @ © Showing [

e e

O Reset All #F Columns » 50 100

Species v ¥ Species Cell Or Tissue Factor Function Factor Antibody Treatment DataType Platform Data Source Genome Build

& D. melanogaster o D.melanogaster Third instart lavae (L3) Histone modification H3K9me3  H3KSme3 None Histone ChiP-seq Illumina sequencing modENCODE dm3
Cell Or Tissue o D.melanogaster Third instart lavae (L3) Histone modification H3K36me3 H3K36me3 None Histone ChiP-seq Illumina sequencing modENCODE dm3
& Third instart lavae (L3) & D.melanogaster Third instart lavae (L3) Histone modification H3K27me3 H3K27Tme3 None Histone ChiP-seq Illumina sequencing modENCODE dm3
Factor Function & D.melanogaster Third instartlavae (L3) Histone modification H3K4me3  H3K4me3  None Histone ChiP-seq Illumina sequencing modENCODE dm3
Factor & D.melanogaster Third instart lavae (L3) Histone modification H3K4mel H3K4mel None Histone ChiP-seq Illumina sequencing modENCODE dm3

™ H3K27me3
& H3K36me3
& H3Kamel
™ H3K4me3
™ H3KSme3

Antibody
Treatment
Data Type

Platform
™ Illumina sequencing

Data Source

Genome Build
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D. melanogaster (d... Go Ft « » @& W X

Uoxtra

L3_H3KOme3_FE.wig_3.1df

L3_H3K38me3_FE.wig_3.1df

L3_H3K27me3_FE.wig_3.1df

L3_H3Kdme3_FE.wig_3.1df

L3_H3Kdme ! _FE.wig_3.1df

HMM MIK16.fly_L3.bb

HMMMIK16.fly_EL.bb

LADKRA SN I- l- Ill I- -- .I II.I - --.|

11 tracks baded
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D. melanogaster (d... chr2L:22,430,000-22,450,000| Go Bt « » @ [0 = 2 (Sl e e [#

22432 kb 224 %b 22 442 kb

L3_H3KOme3_FE.wig_3.1df
L3_H3K38me3_FE.wig_3.1df

L3_H3K27me3_FE.wig_3.1df

L3_H3Kdme3_FE.wig_3.1df - .
0.2 o) r - IrD c = = = =R g= o, o= e
L3_H3Kdme!_FE.wig_3.udf .
[NPS IS NS =, S — S———— 4“ - L‘ " UGV

WC_EL_2bb HP1_centromenc

[ > 1 ) [ ) I R
HMMMIK16.fly_L3.bb 12_Het! 1 _Pro 12_Het! 16_Low 1_Pro 12_Heot1 16_Low3 16_Low3  16_Low3

HMMMIK16.fly_EL.bb 12_Het! 1_Pro E 12_Hot1 16_Low 3_Enh2 9_Egné 12_Heott 17_Unmap 17_Unmap

LAD Ke_2.bb

CG174%0
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© 00 Refinery - Data Set ENCODE-X Chromatin

|4 > || & | + | O refinery-dev.med.harvard.edu

Refinery  tHome statistics & modENCODE [

Data Set ENCODE-X Chromatin

Samples Attributes Analyses Details Sharing

12 of 12 selected = 16V, Q

© Reset All #F Columns » 20 50 100

Species ™ ¥ species Cell Or Tissue Factor Function Factor Antibody Treatment DataType Platform DataSource Genome Build

: W C.elegans Larvae stage 3 (L3) Chromatin state map hiHMM modENCODE  WS220
Cell Or Tissue =

@ C.elegans Early embryo (EE) Chromatin state map hiHMM modENCODE  WS220

Factor Function
« C.elegans MXEMB Lamina associated domains LAD modENCODE  WS220

Factor : : ==y : :
@ D.melanogaster Late embryo 14-16hr (EL) HiC topological domains HIC Others dm3

AntibOdy @ D.melanogaster  Third instar larvae (L3) Chromatin state map hiHMM modENODE dm3
Treatment @ D.melanogaster Late embryo 14-16hr (EL) Chromatin state map hiHMM modENCODE dm3

@ D.melanogaster Kc Lamina associated domains LAD Others dm3

Data Type
@ H.sapiens H1-hESC HiC topological domains HiC Others hgl9
Platform
@ H.sapiens H1-hESC Chromatin state map hiHMM ENCODE hglS
Data Source
@ H.sapiens GM12878 Chromatin state map hiHMM ENCODE hgl9

Genome Build
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Samples Details

€9 refinery-dev.med.harvard.edu

Statistics

Sharing

Refinery - Data Set ENCODE-X Chromatin

13 0f 1298 selected | " A"
d

=3

O Reset All
Species

& H.sapiens

™ D.melanogaster

Cell Or Tissue

& GM12878
™ Third instart lavae (L3)

Factor Function

Factor

& H3K27me3
™ H3K36me3
™ H3K4me3
™ H3Kamel
™ H3K9me3

Antibody
Treatment
Data Type

Platform

™ Illumina sequencing

Data Source

GV 2

e T i 34

#F Columns »

¥ Species

D. melanogaster
D. melanogaster
D. melanogaster

. melanogaster

. melanogaster

. Sapiens
. Sapiens
. Sapiens
. Sapiens
. Sapiens
. Sapiens
. Sapiens

. Sapiens

10 20 50 100

Cell Or Tissue

GM12878

GM12878

GM12878

GM12878

GM12878

GM12878

GM12878

GM12878

Third instart lavae (L3)
Third instart lavae (L3)
Third instart lavae (L3)
Third instart lavae (L3)

Third instart lavae (L3)

Factor Function

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Histone modification

Factor

H3K9me3

H3K36me3

H3K27me3

H3K4me3

H3K4mel

H3K36me3

H3K27me3

H3K4me3

H3K4mel

H3K36me3

H3K27me3

H3K4me3

H3K9me3

Antibody

H3KSme3
H3K36me3
H3K27me3
H3K4me3
H3Kd4mel
H3K36me3
H3K27me3
H3K4me3
H3K4mel
H3K36me3
H3K27me3
H3K4me3

H3K9me3

Treatment

None

None

None

None

None

None

None

None

None

None

None

None

None

Data Type

Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq
Histone ChiP-seq

Histone ChiP-seq

Platform

Illumina sequencing
Illumina sequencing
Illumina sequencing
lllumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing
Illumina sequencing

Illumina sequencing

Data Source

modENCODE

modENCODE

modENCODE

modENCODE

modENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

ENCODE

Genome Build

dm3
dm3
dm3
dm3
dm3
hgl9
hgl9
hgl9
hgl9
hgl9
hgl9
hgl9

hgl9




Refinery - Data Set ENCODE-X Chromatin

€9 refinery-dev.med.harvard.edu

Launch IGV

You selected samples from 2 different genome builds. To view the samples, open IGV

with the corresponding genome,

H.sapiens (hgl9) D.melanogaster (dm3)
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RefSeq Genes
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15 tracks baded

|la4m of 450M




0006 IGV - Session: http://refinery-dev.med.harvard.e

060 IGV - Session: http://refinery-dev.med
. | D.melanogaster (d... 3| | chr2L :| |chr21:22,430,000-22,450,000 |Go T <« » @ [

Human hg19 s | chnl2 :| |chr12:32,110,000-32,140,0000 |Go T |

| |

pl3, pl3, pl2. pl2l pil.2l
8 Zggliom 2432 kb 22,434 kb 22,436 kb
, WX a9 ds 1
; | 3 §i81| | | ! l | | |

GM12878_H3K36me3_Broad_None wig_3.1df L3_H3K27me3_FE.wig_3.tdf

PSPt SEPRPuEPY Y v P o
Ll e LL‘L_ .L_M a4
0. 29)
II II. ' .. L3_H3Kdme!_FE.wig_3.1df
o o ISR = - .
0.7
L3_H3K4me3_FE.wig_3.1df
II e ekl . Lm
|

II .‘:::l. sl b = .“‘_._l A “HL-?\_hBK‘)q»ﬂ':E wig_3.1df
II ) lll Fwe | 1 & hl L-Ilh “*“mil_ HC_EL_2.bb
0 . 69

GM12878_H3K4Ame3 UW_None.wsgy_3.tdf ) _ B > ]
3 5 E= == HWMMIK16.0ly_L3.bb 12 Het! 1 Pro 8 Eqns

GM12878_H3K27me3_Broad_None.wig_3.tdf 3_H3K36me3_FE.wig_3.tdf
GMI2878_H3IKdme3_Broad_None wig_3 udf

GM12878 HIKdme1_Broad Nono.wig_3.4df

GM12878_H3K36ma3_UW_None wig_3 idf

GM12678_HIK27me3 _UW_None.wg_3.tdf

GM12878_HIKOme3_Broad_None wig_3.4df

II “’ _&I | S ’ N
m _
" M N KUY >
m‘ B.fly_EL.bb II

L RN e 12_Het! 1_Pro 9 _Egné 13_Het2
II LAD Ke_2.bb

Low2 1_Pro 4_Egnt 17_Unmap 17_Unmap

HC _hESC_2bd
HMMAMIK16 human_H1.bb

HMMMIK1E human GMbb Hett 1_Prmo 4_Egnt 17_Unmap

II P O
HC_IMRO0_2.bb

LAD fibroblast 2.bb

Gene _ b

CG174%0

RefSeq Genes

11 tracks loaded [fene2L-22.431,312 I

15 tracks bbaded | SAM of 350M




REFINERY PLATFORM

http://www.refinery-platform.org
http://www.github.com/parklab/refinery-platform

Work in progress!
First release scheduled for late summer

Thank you open source
developers for your code!




