MRNA-Seq

Basic processing

Read mapping (shown here, but optional. May due if time allows)
— Tophat

Gene expression estimation

— cufflinks

— Confidence intervals

Gene expression changes (separate use case)

— Sample groups

— cuffdiff



Use case of RNA-Seq tools

e 2 breast cancer cell lines

— Joe Gray 51 breast cancer cell lines panel

— Neve RM, Chin K, Fridlyand J, Yeh J, Baehner FL, Fevr T, Clark L, Bayani N, Coppe JP,
Tong F, Speed T, Spellman PT, DeVries S, Lapuk A, Wang NJ, Kuo WL, Stilwell JL,
Pinkel D, Albertson DG, Waldman FM, McCormick F, Dickson RB, Johnson MD,
Lippman M, Ethier S, Gazdar A, Gray JW. “A collection of breast cancer cell lines for
the study of functionally distinct cancer subtypes.” Cancer Cell. 2006

Dec;10(6):515-27.



Evaluating Gene Expression Differences

Sample Luminal/Basal | ER status PR status Her2/ERBB2
status
BT474 Luminal + - +

HCC1143 BasalA




Run Cufflinks in The Genboree Workbench

5 System/Network~ | || Data~ | QC and Pre-processing « | Genome - | Transcriptome = | Cistrome - | Epigenome - | Metagenome = | | #Visug

Welcome to the Genboree Wor| Populate Input Data with the accepted_hits.bam file.
Populate Output Targets with your destination database

Data Selector TETans
%2, Refresh Data Filter:| Select a filter v Altribute Value
@ o Download Click to Download File -

4 Epigenome Informatics Workshop (May 2012)

. Group Epigenome ToolSet Demo Input | =
4 siEpigenome ToolSet Demo Input Data Data 5
4 £y Databases Database RNA-Seq Tool Demo
i Binding Sites Demo _—
- . Description
j Brain il
"’ Breast Name TonHAat-
1| Breast 450K Input Data
;| Disease Epigenome = .
J/ MeDIP and GSEA *+ ¥ XV
Peak Calling Demo | TopHat-BT474_accepted_hits.bam
4 | RNA-Seq Tool Demo 7
=| All Annctations in Database /
] Tracks /
| Lists & Selections Drag 7
) samplesets 7
i Samples Ve Output Targets
4| IFiles _ P 4 + + X
| TopHat-BT474_accepted_hits.bam
/-ImRNA.subset i) GenboreeUser_database
- | TopHat-HCC1143_accepted_hits.bam
__ﬂQueries




Select Transcriptome - Analyze RNA-Seq Data - Assemble and Measure Transcripts by Cufflinks

\

Data Filter:| Select a filter
4 [Ef|www.genboree.org
£ Atlas Tools Access
SEDACC
£ Epigenome Informatics Workshop (May 2012)
£ Epigenome ToolSet Demo Input Data
£ Epigenomics Roadmap Repository
4 sl GenboreeUser_group
4 -/ Databases
. 1 GenboreeUser_database
=] All Annotations in Database
] Tracks
__|Lists & Selections
[ samplesets
 Samples
- JFiles
,_HQueries
- IProjects
£SGMT_Tutorial
g5JonathanMill_Lab

1

Y | Cuffinks assembles transcripts, estimates their
N abundances, and tests for differential expression and
__| regulation in RNA-Seq samples. It accepts aligned RNA-Seq
reads and assembles the alignments into a parsimonious
set of transcripts. Cufflinks then estimates the relative
abundances of these transcripts based on how many
reads support each one, taking into account biases in

library preparation protocols.
L Enecies

=User_group
ator
=User_database

for Human Genome,
ild Hg19

Homo saniens

Input Data
*+ ¥+ XV

~ TopHat-BT474_accepted_hits.bam

Qutput Targets
X v

+ ¥
| GenboreeUser_database

\
3System/Network~ | | |Data~ | QC and Pre-processing « | Genome = Transcriptome « | Cistrome » | Epigenome ~ Metagenome = | | # Visua
i i Analyze RNA-Seq Data 2
Welcome Map Reads and Splice Junctions by TopHat ¥ q
Assemble and Measure Transcripts by Cufflinks Analyze Small RNA-Seq Data
Data Selector Detect Transcription Changes by Cuffdiff As&emble and Measure Transcripts by Cuffliinks
2, Refresh

[ »

Cufflinks: Trapnell et al, “Transcript assembly and quantification by RNA-Seq reveals unannotated
transcripts and isoform switching during cell differentiation” Nature Biotechnology, 28 (5), May, 2010.
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Tool Settings
Assemble and Measure Transcripts by L)
Cufflinks
& Tool Overview
— Input Files:|
Database: RNA-Seq Tool Demo
Group: Epigenome ToolSet Demo Input Data
File: TopHat-BT474 _accepted hits.bam
— Output Database:|
Database: GenboreelUser databaseGroup: Genboreelser_group

X|

tagend

hload

polSet

| Demd

Analysis Name |[Cufflinks-2013-3-2-14:16:17 -Click Submit

Settings ]
E -Use default settings

Mask File [J
Multi Read Correct [
+ Advanced Abundance Estimation Options:
+# Advanced Assembly Options:
+ Advanced Reference Annotation Guided Assembly Options

Cancel




to the Genboree Workbench! [Getting started]

IJob Submission Status

Assemble and Measure Transcripts by Cufflinks

ome Tg
bases
inding
rain
reast
reast 4|
isease
leDIP a
2ak Ca

bme Inf @ Job Id: whiob-cufflinks-pVitD7r-2257

Your job has been successfully submitted. You will be notified by email when your
job has completed.

If you have guestions, please contact genboree_admin@genboree.org for
assistance.

NA-Seq
7 All An
) Track

OK

nload Fi
0l3et Dy

Demo

3 samplesets
* samples

|Filas

] Lists & Selections

Output Targets

- = P .




You will receive an email with the following message when your job is finished:

Hello Genboree User,
Your Assemble and Measure Transcripts by Cufflinks job completed successfully.

lob Summary:
loblD - whlob-cufflinks-pVtD7r-2257

Additional Info:
Database: 'GenboreeUser_database'

Group: 'GenboreeUser_group'

You can download result files from the 'Cufflinks-2013-3-2-14:16:17" folder under the 'Cufflinks' directory.

- The Genboree Team




-Expand “Databases”
-Expand “Files”

-Expand “Cufflinks”

¢ System/Network - | [|EE

Welcome to th

Cufflinks files are deposited in the Data Selector in your user group.

-Click on the file of interest to highlight it in Details
-Download onto desktop (example output on next slide)

Data Selector
‘@ Refresh Data Filter:| Select a filter
=7 All Annotations in Database
-] Tracks
- |__JLists & Selections
- [ samplesets
| 4 samples
4| IFiles
|- /Epigenomeslice
|- /EpigenomicExpHeatmap
i /macs
|/ -/Raw Data Files
| /spark - Results
4| Icufflinks
4 .'_:'I Cufflinks-2013-3-2-14:16:17
 |genes.fpkm_tracking.withGeneName.xls
| isoforms.fpkm_tracking.withGeneName.xls
| jobFile json
[ raw
~ | transcripts.withGeneName.gtf
|- /EpigenomeCompLIMMA
- /-|Epigenome_Limma

\
1\,

Details

Aftribute Value

Download Click to Download File
Group GenboreeUser_group
Database

GenboreeUser_database
Description

Cufflinks/Cufflinks-2013-3-2-
141617 /nenes fokm trackino

Qutput Targets

* v XV

| ®oVisualiz

m




Cufflinks output file: Genes.fpkm_tracking.withGeneName.Cufflinks

The gene_name

Attribute of the reference GTF
record for this transcript \

Eragments Per

mapped fragments \

Kilobase of exon model per Million Lower and upper limits of 95%

FPKM confidence interval

/

\

8
9
10
11
12
13
14
15
16
17

1
2
3
4
5
6
| 7 | NM_001005221

A
tracking_id
NR_026818

NM_001005484
NR_039983
NR_046018
NR_024540

NR_028322
NR_028327
NM_001005221
NR_028327
NR_033908
NR_024321
NR_015368
NR_027055
NR_026874
NM_198317

B
gene_Name
FAM138A
OR4F5
LOC729737
DDX11L1
WASH7P
OR4F29
LOC100132287
LOC100133331
OR4F29
LOC100133331
LOC100288069
LINCO0115
LOCB43837
FAMA41C
LOC100130417
KLHL17

C
gene_id
NR_026818
NM_001005484
NR_039983
NR_046018
NR_024540
NM_001005221
NR_028322
NR_028327
NM_001005221
MNR_028327
NR_033908
NR_024321
NR_015368
NR_027055
NR_026874
NM 198317

D
locus

chrl:34610-36081

chr1:69090-70008
chr1:134772-140566

chrl:11873-14408

chrl:14361-29370
chr1:367658-368597
chr1:323891-328581
chr1:323891-328581
chr1:621095-622034
chr1:661138-665731
chr1:700244-714068
chr1:761585-762902
chr1:763063-789740
chr1:803450-812182
chr1:852952-854817
chr1:895966-901099

E
FPKM
0
0
2.53257
0
8.20061
0
0
1.37383
0
1.75903
5.58483
0.408129
4.20914
0.205156
0
3.14807

F

FPKM_conf lo FPKM_conf hi FPKM_status

0

0
2.11926

0
6.90868

0

0
1.02514

0
1.36669
4.26695

0.0430874

3.14288

0

0
2.45698

G H
0 OK
0 OK
2.94588 OK
0 OK
9.67254 OK
0 OK
0 OK
1.72252 OK
0 OK
2.15137 OK
6.90271 OK
0.773171 OK
5.27541 OK
0.427136 OK
0 OK
3.83916 OK

Note: 6 columns have been removed from the spreadsheet since they are empty.

Those columns are: class_code, nearest_ref _id, gene_short_name, tss_id, length, and coverage.

10




Mapping with TopHat

e Process data subset of one of the cell lines
—BT474

— Visualization in Genboree Browser and UCSC
Browser



Run TopHat in The Genboree Workbench

éSystem/Network~ | | |Data~ ||  QC and Pre-processing ~ Genome~|  Transcriptome~|  Cistrome~ |  Epigenome-  Metagg
Welcome Map Reads and Splice Junctions by TopHat Analyze RNA-Seq Data b
Assemble and Measure Transcripts by Cufflinks [y, Rle_a-d;_a_na_éarllc;‘i:xr;c_ti_oas-‘t;y '}anat
Data Selector Detect Transcription Changes by Cuffdirf TopHat is a fast splice junction mapper fpr RNA-Seq reads. |
T .= 2 e Bl | o the ura i throughput short rad eaner Bome
4 gSEpigennme ToolSet Demo Input Data i G: ?Sr?c::;?g ?;;ﬂiga t:xe{)?: pping results to identiy spice o [d
4 |- /Databases [Onut Ciata =
2',::,:"5' Sttes Demo -Populate Input Data with two fastq files
4 Breast -Populate Output Targets with your destination database
1/ Breast 450K

| Disease Epigenome
MeDIP and GSEA

|

-Select Transcriptome - Analyze RNA-Seq Data > Map Reads

|

) Peak Calling Demo and Splice Junctions by TopHat
4 | |/ RNA-Seq Tool Demo = | BT474.subset.1.fastq.gz
=] All Annotations in Database 1 ~|BT474.subset.2.fastq.gz
[ Tracks 7
[ “Lists & Selections L,/
[ samplesets ,’
t Samples /
4| IFiles ,/ = Output Targets
| TopHat-BT474_accepted_hits.bam 7 -
4|/ ImRNA.subset i t¥2 e
| BT474.5ubset.1.fastq.gz 1 GenboreeUser_database
~ |BT474.subset.2.fastq.gz
~|HCcC1143.5ubset.1.fastq.gz
~|HCC1143.5ubset.2.fastq.gz
L T blmd LI AT o ptom el by b ooy

TopHat will map your reads by running Bowtie, and deposit results in a TopHat Files Folder in your
destination database

12



Bl Tool Settings

1 Database: RNA-Seq Tool Demo
Group: Epigenome ToolSet Demo Input Data
b t File: MRNA.subset/BT474.subset. 1.fastq.gz
Database: RNA-Seq Tool Demo
Group: Epigenome ToolSet Demo Input Data
File: MRNA.subset/BT474.subset.2.fastq.gz

Map Reads and Splice Junctions by Tophat #

'\ # Tool Overview

4|Input Files:

—Output Location:|

| » X

ela

ree
Btra
ree

aie
Buil

BANI

Track Name will appear after
checking “Upload Results”. The
output tracks will bear this name
when they appear in your
destination database and when
visualized in the browser

1 Database: GenboreelUser_databaseGroup: GenboreeUser_group
T¢
Que - |
Tophat Settings
e || iToP gs| !
hics Analysis Name BT474-subset_TopHat-2013-2
=ls
ises Upload Results ?
L bot Track Name [BT474 T mRNA
p Auto-Determine
frac Mate Inner Dist
Lists And Stdev ?
pam Min Anchor Length |8
am Ty
ile Splice Mismatches 0
E Min Intron Length [70
IE
| T¢ Max Intron Length 70
“ Max Insertion 3
Length
Max Deletion 3
Length
1 Coverage Search ? [
# Advanced Settings:
/workbench.jsp# T T T e

13




@ Job Id: whiob-tophat-EpAviy-2724

Your job has been successfully submitted. You will be notified by email when your
job has completed.

If you have guestions, please contact genboree_admin@genboree.org for
assistance.

pigenomeslice

14



You will receive an email with the following message when your job is finished:

Hello Genboree User,
Your Map Reads and Splice Junctions by Tophat job completed successfully.

Job Summary:
loblD - whlob-tophat-EpAvly-2724

Additional Info:
Database: 'GenboreeUser_database’

Group: 'GenboreeUser_group'

You can download result files from the 'BT474-subset_TopHat-2013-3-3-10:01:03" folder under the
"TopHat' directory.

- The Genboree Team

15



TopHat Output Files in the Data Selector

Data Selector

“.':'»':r Refresh Data Filter:| Select a filter o

EAII Annotations in Database -
| Tracks

“JLists & Selections The accepted_hits.bam file is a list of read alignments in
[ samplesets SAM format. The accepted_hits.bam file serves as input
& samples for Cufflinks and Cuffdiff analysis.

4| IFiles
|- |EpigenomeSlice
- |EpigenomicExpHeatmap
Imacs
-/Raw Data Files
| -/Spark - Results
|~ Cufflinks
4| JTopHat
4 - |BT474-subset_TopHat-2013-3-3-10:01:03
| |BT474-subset_TopHat-2013-3-3-10:01:03_accepted_hits.bam
| jobFile.json
|out.wig
| /EpigenomeCompLIMMA
- /Epigenome_Limma
-l cuffdiff
# Queries

1

16



Home Workbench Browser Profile = Groups - Projects =

Databases ~ Tools Log Out Help

¢ System/Network - | ||| Data~ | | and Pre-processing~ || Genome~w ||  Transcriptome« || Cistrome~ ||  Epigenome~
Welcome to the Genborge Workbench! [Getting started]
Data Selector Details
%2, Refresh Data Filter: SNect a filter v I el
- Y EPIgENOMICS RUAAmap Reposiory g
a&?&GenbnreeUser_grnup
4| Databases . . .
4 | GenboreeUser database We now wish to V|suaI|z_e the TopHat results
=7 All Annotations in Database in the context of genomic and/or
[ Tracks epigenomic data via the Genboree Browser
[JLists & Selections and the UCSC Browser
- [ samplesets
] t&Samples Y ;_ x g
4 “IFiles :
|- /Epigenomeslice
- I._—jEpigennmicEpoeatmap =
Imacs
-|*-/Raw Data Files
| /spark - Results
| GUTTITNKS
| TopHat Output Targets
- [/-BT474-subset_TopHat-2013-3-3-10:01:03 + + X
- |EpigenomeCompLIMMA P
|- /Epigenome_Limma
(=] cuffdiff
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Select your Group and Database. Click “View”

Tell the Genboree Browser What You Wish to View

Home Workbench p( (“chrl”is default, and can be changed (next slides)

GeiDNA Full URL Download Style Setup Link Manager Track Manager Class Manager

=GV GenboreeUser_group E| Role: ADMINISTRATOR Email Group

Database Assembly Entry Point

GenboreeUser_database [« | |~ §#117,997,344 J131,253,276

Extend: 4| 2,000 b | 4] «| A | ]| | Search |

Zoomin 15x| 2x| 3x| 5x| 10x| Base| zoomout 1.5x| 2x| 3x| 5x| 10x| Full|

N i 11 B EEINIDE | D)

DRAG HERE TO SELECT
chri 120,000,000 125,000,000 150,000,000
test
BMC:H3Kdmes 101 1 Il n memm

Track "BT474-subset:mRNA" (8,132,745 bp with scores)

ETd7d-subset :mRMNAl4004. 0

Track "ESCs:Rad2l_Manog" (218 annotations)
ESCs:Rad21_Nanog |
Track "Read:Densitu_BoduySite" (1,552 annotations)
Read :Density_Bodys B
Track "Read:Densitu_Individual" (248 annotations)
Read:Density_Indiv |

18



View TopHat Results in the Genboree Browser

Change Entry Point to “chrl7” and the coordinates as

shown. Click View.

GENBORER pCM

v “-.'|!, lowr € .illll,'}'_" Ly"_'i‘h'q,llq,'ilh'

Home Workbench Profile Groups Projects Databases Tools Log Out Help &
GetDNA Full URL Download Style Setup Link Manager Track Manager Class Manager

MGenboreeUSEr_group M Role: ADMINISTRATOR m

Database Assembly Entry Point From To
GenboreeUser_database ~ |[hg19 chr17 v 137,849,089 |37,802,079 [l view |
Extend: 41| 2,000 L T R T

Zoom In 15x| 2x| 3x| 5x| 10x| Base| Zoom Out 15x| 2x| 3x| 5x| 10x| Full|

O C Wl EEETw >

chri? DRAG HERE TO SELECT
A7,856,000 1 37860000 37,805, 0000 37,87 00001 37,875,000 27,880,008 378880001 37,899,000
test
BHC :H3kdme3 | [ |

Track "BTd47d-subset :mRMNA" (8,132,748 bp with scores)
ET474-subset :mRNA 125, 00

Lol al b

Track "Cuyto:Band" (862 annotations)

Cyt.o 2 Bz 1 T
Track "Gene:RefSeq" (345,823 annotations)
Gene :RefSeq -
Track "CCDS:Genes™ (244,393 annotations)
CCOS :Genes ol
Track "Enown:Gene” (733,510 annotations)
Known ; Gene -
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Visualize TopHat output in the UCSC Genome Browser

_#System/Network~ | || Data~ | QC and Pre-processing = Genome - Transcriptome = Cistrome = Epigenome -

Welcome to the Genboree Workbench! [Getting started]

You will need to generate BigWig files to view the

Data Selector tracks in the UCSC Browser.

2, Refresh Data Filter]

4 mj|www.genboree.org -Drag the database containing the tracks of interest %
44 Atlas Tools Access into Input Data |
Q}EDACC ase
s Epigenome Infermatics Workshop (May 2012) Description Template for Human
£ Epigenome ToolSet Demo Input Data Genome, UCSC Build Hg19
£ Epigenomics Roadmap Repository Snecies Homao saniens =

4 g\ GenboreeUser_group Input Data
4 ./ Databases
4| GenboreeUser_database =~ o __ *+ + XV
=] All Annotations in Database =~ =~ | GenboreeUser database
] Tracks
__|Lists & Selections
[ samplesets
 Samples
[‘=IFiles
M Qqueries
_;-JPrnj_ects
S5 GMT_Tutorial Output Targets
g}dnnathanMill_Lab . 3 X
£ paithank_group = ¥

£ Public
£ ROl Repository




Select Data - Tracks - Utilities - Generate BigWig Files

¢ System/Network - | | |Data~- ‘ | QC and Pre-processing= ||  Genome~ ||  Transcriptome~ ||  Cistrome~ ||  Epigenome~

Mg
Welcome tq ~ Patabases " tbench! [cetting started]
-— Entity Lists b
Data Selector Entrypoints b Details
#, Refresh | Files b = Atfribute value
4 @i/ www.genbor Projects bl Group GenboreeUser_group 2
- g Atlas Tooll ] samples & Sample Sets b s administrator =
- AHEDACC || Ame GenboreeUser_database
& j = Tracks b | = Import "
-z Epigeno escription Template for Human
- i) Epigenome ToolSet Demo Input Data Utilities | Download Track enome, UCSC Build Hg19
- A% Epigenomics Roadmap Reposito = DMo sAniens -
& =pd PREP v Copy/Move Tracks i
4 gl GenboreeUser_group
I
B Databases Rename Tracks L
4 @ GenboreeUser_database 4 = QCenerate BigWig Files
=] All Annotations in Database = c te BiaBed Fil i
= Cenerate BigBed Files —
-] Tracks =t - Generate BigWig Files
[ JLists & Selections L coverage Computation
- @ samplesets Create Bigwig files for existing trad
- [ samples Creating these is required for view
- \“IFiles the UCSC browser.
- ,_ﬂQueries
|- IProjects
-&-_}GMT_Tutnrial Output Targets
- g JonathanMill_Lab =
- g paithank_group ¢ v X &

- g Public
. 74 ROI Repository




-Select the tracks for which you wish to generate igWig Files

-Click Submit

ot honl Settings

2| Generate BigWig files L]

i ® Tool Overview

R —All tracks belong to:|

BE Database: GenboreeUser_database Group: GenboreeUser_group

— Generate BigWig Files|

Track BigWig File
BMC:H3K4me3 [Cno file

4 BT474-subset:mRNA ¥Ino file
EpigenomicLimmaComp:Analysis [no file
ESCs:Rad21_Nanog Cno file
Read:Density_BodySite [no file
Read:Density_Individual [Ono file

Clear All I~

Cancel

x|
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Select a filter. ..
Group GenboreeUser_group

@ Job Id: whiob-bigFiles-pvSHKI-2182

Your job has been successfully submitted. You will be notified by email when your
job has completed.

If you have questions, please contact genboree_admin@genboree.org for
assistance.

4 JonathanMill_Lab

23



You will receive an email with the following message when your job is finished:

Hello Genboree User,
Your Generate BigWig Files job completed successfully.

Job Summary:
JoblD - wblob-bigFiles-pvSHKI-2182

Additional Info:

You can use the following links to either download the big* files or visualize the data in the UCSC genome browser (if
the database has been unlocked)

BT474-subset:mRNA:
Download bigWig file:

http://www.genboree.org/REST/v1/erp/GenboreeUser group/db/GenboreeUser database/trk/BT474-subset%
IAMRNA/bisWis?ebKey=eb8oft3v

Use this link to view the track in the UCSC browser.

http://genome.ucsc.edu/cgi-bin/hgTracks ?db=hgl19&hgt.customText=http%3A%2F% 2Fwww.genboree.org%2FREST%
2Fv1%2Fgrp%2FGenboreeUser_group%2Fdb%2FGenboreeUser_database%2Firk%2FBT474-subset%253AmRNAY
3FgbKey%3Debloft3vi26formatie3Ducsc_browser¥26ucscType % 3DbigWig

24



-Your Database is secure, and will need to be unlocked before the viewing the BigWig
files in the UCSC Browser

-Drag your database with the tracks of interest into Output Targets

hSystemiNetwork~ | | |Data~v|  QCand Pre-processing~|  Genome~ | Transcriptome~ |  Cistrome~ ||  Epigenome~
Databases b
Welcome tG Create Database
.— Entity Lists b Rename Database
Data Selector Entrypoints b Delete Database
% Refresh =| Files b Edit Database Info Value
4 |8l www.genbor @ Projects 4 Clone/Copy Database GenboreeUser_group |;
b Atlas Tool [ samples & Sample Sets b Unlock/Lock Database e ey e
Q:I}EDACC = = GGenhnresl lser datahase
S = Tracks b Publish/Retract Databa Unlock/Lock Database
&-}Eplgenn -
£ Epigenome ToolSet Demo Input Data Unlocking the database allows you to expose database
giEpigennmics Roadmap Repository resources to the public. Once unlocked, you can use t
o) key to view data without requiring authentication.
4 b GenboreeUser_grou :
& —group Input Data
4 |--/Databases
4 | j GenboreeUser_database \ * v+ XV
=] All Annotations in Database \
) Tracks \ -Select Data - Databases - Unlock/Lock Database
|_JLists & Selections \
& samplesets \
t Samples \
/- IFiles \
,_ﬂQueries \
.I_—]Prnjects \ Output Targets
Q;}GMT_TLItnriaI =
4 Jonathanmill_Lab Nt e XY
£ paithank_group | GenboreeUser_database
£ Public

25



-Click on Unlock/ (you will be able to lock again)

etwork = Naia - QO and Pre-nrocessinn = Genome « Transcriniome « Cisirome « En
Tool Settings X|
o Unlock/Lock Database ®
‘ctol Tool Overview
i —|Database to Unlock:|
t}g: Database: GenboreelUser databaseGroup: Genboreelser_group
i
FDAC
:pig 4|N0 Key:
fpig This database is locked. Clicking on 'Unlock' will generate a gbKey
ipig and unlock the database.
senk
D:
‘| Cancel

gen

grou

data

nan
Builg

|Projects
EMT Tutorial

Output Targets

26



« DR ELELEL

@ Job Id: whlocal-unfockDb-HCZuFA-4471

The database has been unlocked. The gbKey XXXXXX

C—

If you have questions, please contact genboree_admin@genboree.org for

27



.2 System/Network - | |~ |Data~ | | QCand Pre-processing~ || Genome~ ||

Transcriptome » | |

Welcome to the Genboree Workbench! [Getting Started]

Data Selector

‘{% Refresh Data Filter:| Select a filter

4 gj]www.genbnree.nrg
- g4 Atlas Tools Access
- fSEDAGC
- i Epigenome Informatics Workshop (May 2012)
- o Epigenome ToolSet Demo Input Data
] &:'}Epigennmics Roadmap Repository
4 gl GenboreeUser_group
4| |/Databases
4 | j GenboreeUser_database —
=] All Annotations in Database
- [ ) Tracks
- |__]Lists & Selections
- (& samplesets
- |42 samples
[=IFiles
- #Qqueries
[ IProjects
- A eMT_Tutorial
- gJonathanMill_Lab
- g paithank_group

e Puhlie

* ¥ XV

Cistrome~ ||  Epigenome v Metagenome = | =) Visualization »

'@ View Track Grid

gl View Sample Grid

Details Tabular Annotation Viewer
Aftribute Valu hu Launch UCSC Genome Browser
Group nboreeUser_group i
Role dministrator =
Name GenboreeUser_database
Description Template for Human Genome,

UCSC Build Hg149
Sneries Homn saniens -
Input Data
*+ v X

_—
e 9 I GenboreeUser_database

Output Targets

/

-Populate Input Data with the database containing the tracks of interest

-Select Visualization = Launch UCSC Genome Browser
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-| Tool Settings

Launch UCSC Genome Browser ?

# Tool Overview

—All tracks belong to:|

— % L1

= UF o o W

Database: Genboreeliser_database Group: GenboreeUser_group
ar
¢ —|Launch UCSC Browser|

da
Track BigWig BigBed I
BMC:H3K4me3 no file no file e
BT474-subset:mRNA €0 file
CCDS:Genes no file na file —
Cyto:Band no file no file
EpigenomicLimmaComp:Analysis no file no file
ESCs:Rad21_Nanog no file no file
Gene:RefSeq no file no file
Known:Gene no file na file
Read:Density_BodySite no file no file
Read:Density_Individual no file no file

Select All  [Select All

wlebn by Go e B

Cancel

-Indicate which tracks you wish to visualize

-Click Submit
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Group

GenboreeUser_gr|

orma
blSet
loadn
[ grg

EUSj
ota

. Sel
eSet
=

Job Submission Status
Launch UCSC Genome Browser

x|

Please dlick the link below to launch the UCSC Genome Browser:
Launch UCSC Genome Browser.

If you have questions, please contact genboree_admin@genboree.org for
assistance.

Ok

pr
ser_ds

pr Hum
1 Hg19

BNS

[

|

30



Tophat output in the Context of the
UCSC Genome Browser

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
move zoom in [ 1.5x || 3x | [ 10x | [ base | zoom out [ 1.5x | 3x || 10x |

chr17:37,849,151-37,890,319 41,169 bp. ‘ enter position, gene symbol or search terms

[ FElE

EEFE ¢24. = FEERNEEEEE |

[ E— S— —

Ecale

chir1? (oi2) Pl o0 pis. | DGO 17pii.2 -] i7ail.2 17612 IDOCEEIDOE 7ge2
18 Kb} | hets
57,855, anal 37,860, 00| 37,865, sas| 57,570, 888 37,875, 008|

chr17:
125 _

ET474-sunset i mENA

1

ERBE2 | sjssrsas § - b 728 MIEN1 mft—H
ERBE2 i}f==—rs== §- :.:.:.l:: - .:.:.:. e ....:.II.. - e e § 8 |
ERBEZ| xfps+rs2> I FU 04 FUCRIS: ) BENTCRREveRN 6 Bt i0te e st
EREEZ o = | GERS CA EEEcsel
EREBZ o} - - T - T N N O - - —
EREBZ = &+t --—-- ~iH-- 3 -—Hi—
EREBZ m §- = ..=. ..... |'|' H o f—
EREBZ wf S OB EEE TSRS TH B TR N T ey T
CpG Islands (:[slanus ¢ 308 Bases are Light Green)
cpG: 41 W cpG: 17 cpG: Sl
Refieq Genes
RefSed Genes o i —+H H H-i—t t H—HH—HH== =i
Human mEMAS from GenBank
Human mRNAS —} L i H t H—HEE-HH-HE
Human ESTs That Hawe Been Spliced
Spliced ESTs 1+ # i~ ] —HH— e i HH—HH—IHHE -

ET474=-subset : mRNA

s

37,580, 000|

J

U HA L A_l ) A ¥

UI:SC Genes (RsFSeq Llran:-t CCDS Rfam tRNHs & l::ompar-atwe- GENOMicS)

57,585, aoe| 37,5890, 008

ke
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Exercise plan

 Process subset of one of the cell lines
— BT474

— Visualization in Genboree Browser and UCSC
Browser

— Gene enrichment via GSEA/MSigDB
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GSEA/MSigDB

Gene Set Enrichment Analysis

— Subramanian, Tamayo, et al. 2005, PNAS 102, 15545-15550
— Mootha, Lindgren, et al. 2003, Nat Genet 34, 267-273

Molecular Signatures Database
— Subramanian, Tamayo, et al. 2005, PNAS 102, 15545-15550

Exposed as a web service
Future plan

— integrate into the Epigenome Toolset



Register to MSigDB

http://www.broadinstitute.org/gsea/login.jsp

L 7 ERROAD

Gene Set Enrichment ﬁmalys:s GSESA Home Downloads Molecular Signatures Database

Click here to ggister to view the MSigDB gene sets and/or download the GSEA software. This helps us track and better serve our user community.

If wvou have already registered for GSEA or MSigDB please enter your registration email address below.

Items marked with * are required.

Email: * | |
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Register to MSigDB

GSEA/MSigDB Registration and License Agreement

Instructions to obtain GSEA software and/or MSigDB gene sets. Please Read carefully.

. Fill in the form below.
. The software and gene sets are freely available to individuals in academic and private institutions. There are no licensing fees.
. Source code is freely available.
. Read the license agreement and make sure you agree with the terms of the agreement.
If =0, click the 'T Agree button' at the end of the form and vou will be transferred to the GSEA download page.

P I

Items marked with * are reguired.

Mame: * | |

Email: * | |
ive a registration notification email.)

=
Q
E
m
(%]
m

Organization: * | |

Country: * E3|
Join mailing list: notify me of GSEA updates
ou will receive a confirmation email. Reply to join the list.)
Comments:
GSEAandNSwDB. | e e e T -
license agreements: wkdd CSER/MSigDB LICENSE AGREEMENT www*

MASSRCHUSETTS INSTITUTE OF TECHNOLOCY
SINGLE USER LICENSE AGREEMENT FOR INTERNAL RESERRCH PURPOSES
ONLY

This Zgreement iz made between Massachusetts Inatitute of
Technology with a principal address at 77

Massachusetts Awvenues, Cambridge, MA 0213% ("MIT"™) and the %
subscriber above ("LICENSEE"™), and is effective at the date the

Amrem T mm A e §m T e mame] e e wmmwd e e £ S e

| AGREE




Login to MSigDB

http://www.broadinstitute.org/gsea/login.jsp

login % BROAD

register INSTITUTE

Gene Set Enrichment .P.l"lalySIS GSEA Home Downloads Maolecular Signatures Database

Login to GSEA/MSigDB

Login
Click here to register to view the M3igDB gene sets and/or download the GSEA software. This helps us track and better serve our user community.

If vou have already registered for GSEA or M3igDB please enter your registration email address below.

Items marked with * are required.

[ coarfa@bem.edul |

Email: *
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Use MSigDB

Investigate Gene Sets

Gain further insight into the biology behind a gene set by using the following tools:

compute overlaps with other gene sets in MSigDB (more...)
display the gene set expression profile based on a selected compendium of expression data (more...)

categorize members of the gene set by gene familiezs (more...)

Gene Identifiers Compute Overlaps Compendia expression profiles
D C1: positional gene sets -,é_.Human tissue compendium
" (Novartis
[] c2: curated gene sets 2 ¢ )
() Global Cancer Map
[] =GP: chemical and genetic perturbations " (Broad Institute)
(T)NCI-60 cell lines
D CFP: canonical pathways (National Cancer Institute)

[] CP:BIOCARTA: BioCarta gene sets
[ | CP:KEGG: KEGG gene sets
[] CP:REACTOME: Reactome gene sets Gene families
[] =3: motif gene sets shaw gene famiies
[] MIR: microRNA targets
D TFT: transcription factor targets
D C4: computational gene sets
D CGN: cancer gene neighborhoods
[[] cM: cancer modules
[]c5: GO gene sets
[] BP: GO biolagical process
D CC: GO cellular component
[] MF: GO molecular function

show | top 10 : genesets

Gene Identifier Platform

| GENE SYMBOL =] 37




Gene expression differences

@

D

- |locus

E F

G

H

~ sample| ~ |sample| ~ | status

Filter by “significant “ column

~ value_1 ~ |value_2 ~ |log2(fol ~ |test_sté ~ |p_value ~ | g_valfe ~

J

K

L

M

significant

il

5 |NM_OO0@0: ACADS _0000: - chr12:121: Luminal BasalA OK 0.181132 9.56262 5.72229 -5.28258 1.27E-07 5.70E-0
10 NM_0QO0: ADA _0000: - chr20:432: Luminal BasalA OK 0.046568 12.6184 8.08196 -5.02623 5.00E-07 1.95E-05 yes
32 NM_Op00: AR 0000: - chrX:6676: Luminal  BasalA OK 10.932 0.008774 -10.2831 6.59281 4.32E-11 4.09E-09 yes
41 NM_JQO00: ATP7B 0000: - chr13:525(Luminal  BasalA OK 7.02049 0.417952 -4.07016 4.16209 3.15E-05 0.000777 yes
51 NM_@000tC3 0000k - chr19:667 Luminal BasalA OK 0.038313 48.1341 10.295 -10.0105 0 0 yes
88 NM D001 - chr16:887(Luminal  BasalA OK 32.1228 0.168313 -7.57631 4.75509 1.98E-06 6.67E-05 yes
91 NM_P001(CYP1B1 D001( - chr2:3829: Luminal BasalA OK 5.49719 33.7556 2.61836 -3.01935 0.002533 0.030879 yes
195 NM_B002: ITGAG D002 - chr2:1732¢ Luminal BasalA OK 3.16834 29.6013 3.22386 -3.59329 0.000327 0.006 yes
199 NM_P002:JAG1 D002 - chr20:106: Luminal BasalA OK 0.530239 54.1496 b6.67416 -6.70849 1.97E-11 2.02E-09 yes
254 NM_ D002 - chrl8:210¢{ Luminal BasalA OK 5.22127 31.5541 2.59535 -2.96999 0.002978 0.035004 yes
290 NM_ 0003( - chr20:445: Luminal  BasalA 0K 59.9431 3.58534 -4.06341 4.16583 3.10E-05 0.000766 yes
327 NM_(003<50X9 0003 - chrl7:701: Luminal BasalA 0K 477218 ©61.8855 3.69688 -4.09221 4.27E-05 0.001003 yes
392 NM_0W04: HSD1 0004: - chrl7:407(Luminal BasalA 0K 27.5426  3.35674 -3.03653 3.10584 0.001897 0.024754 yes
401 NM_004: KRT17 0004: - chrl7:397 Luminal BasalA 0K 0.180647 587.103 11.6662 -10.4385 0 0 yes
403 NM_0084: KRTS 0004: - chrl2:529(Luminal BasalA 0K 0.27407 625.903 11.1572 -10.2628 0 0 yes
414 NM_0O00%: NOTCH3 chr19:152" Luminal BasalA OK 11.6804 176.97 3.92134 -4.11637 3.85E-05 0.000926 yes
Copy “official”

gene symbol
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Use MSigDB

Compute Overlaps

Gene Identifiers

ﬂ:;qz ~

HMES o

ITGLG |i|
JLG1
LAMAS
HF1 3
KRT17 CP: canonical pathways
HOTCHS CP:BIOCARTA: BioCarta gene sets
LERT
F12 CP:KEGG: KEGG gene sets
TGFB1 , , al
S CE:REACTOME: Reactome gene sets
ALDH1AS |:| C3: motif gene sets
TSEC
CRAT [] MIR: microRNA targets
G3TT1 |:| TFT: transcription factor targets
HTR1D
OXTR C4: computational gene sets
CD44 , .
S CEN: cancer gene neighborhoods
SMADS CM: cancer modules
MTUS1
ATPSCL C5: GO gene setc H
ZNETET EF: GO biclogical process
BPTRH1
ARHEEF3S CC: GO cellular component /
MAGED1 v \ 7] v .
S 7 MF: GO molecular function

\-.-...m-.,. ) showltc-pza :l genesets
Diff |
I compute overlaps
p Gene Identifier Platform
genes | zENE SYMEDL =3

_——

Number of gene
sets returned
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Use MSigDB

Compute Overlaps for Selected Genes

Converted 701 submitted identifiers into 599 gene symbaols. click here for details.

a # Overlaps # Gene Sets in # Genes in Comparison # Genes in Collections
Collections i
Shown Collections (n) (M)
Cc2,C4,C5 10 5607 599 226584

Click the gene set name to see the gene set page. Click the number of genes [in brackets] to download the list of genes.

Calor bar shading from light green to black, where lighter colars indicate more significant p values (< 0.05) and black indicates
less significant p values (== 0.03).

Export: Ewxcel
# Genes
in
G Set N #G K D ipti k/K lue B
ene ame [ enes (K)] escription e oo ! p value H
(k)
NUYTTEN_NIFPP1_TARGETS_DN [777] Genes down-regulated in PC3 67 | o &l
cells (prostate cancer) after
knoclkdown of NIFP1 [Gene
v S i fpiei
SMID_BREAST_CANCER_BASAL_DN [713] Genes down-regulated in basal 65 L] g a?
subtype of breast cancer zamles.
SMID_BREAST _CANCER_LUMINAL_B_DN [599] Genes down-regulated in the &3 1 0 &?
luminal B subtype of breast
cancer.

CREIGHTON_EMDOCRINE THERAPY RESISTANCE The 'group 5 set' of genes
NCE_5 [482] associated with acgquired

endocrine therapy resistance in

breast tumors expressing ESR1

but not ERBB2 [Gene ID=2099,

Fa Wl |
SR

SMID_BREAST CAMCER_BASAL UP [676] Genes up-regulated in basal 73
subtype of breast cancer samles.

CHARAFE_BREAST CANCER_LUMINAL VS _BASAL Genes down-regulated in 59
SAL_DN [456] luminal-like breast cancer cell
lines compared to the basal-like y 40

=]
o
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Use MSigDB

SMID_BREAST_CANCER_BASAL_DN [713]

senes down-regulated in basal

subtype of breast cancer samles.

65

SMID_BREAST_CANCER_LUMINAL_B_DN [599]

Genes down-regulated in the
luminal B subtype of breast
cancer.

a3

SMID_BREAST _CANCER_BASAL_UP [675]

Genes up-regulated in basal

subtype of breast cancer samles.

78

CHARAFE _BREAST CANCER LUMINAL_ VS _BASAL
SAL DN [456]

Genes down-regulated in
luminal-like breast cancer cell
lines compared to the basal-like
ones.

a9

Enrichments for gene sets differentiating

luminal vs basal breast cancer cells
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