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MRNA-Seq

 Read mapping
— tophat
* Gene expression estimation
— cufflinks
— Confidence intervals
e Gene expression changes
— Sample groups

— cuffdiff



Use case for 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.



Evaluate Gene Expression Differences

Sample Luminal/Basal | ER status PR status Her2/ERBB2
status
] + - +
BT474 Luminal
HCC1143 BasalA




Exercise plan

e Evaluate differences between sample groups
— Luminal vs basal breast cancer
— Cuffdiff tool
— Gene enrichment via GSEA/MSigDB

e Process subset of one of the cell lines
— BT474



Evaluate Gene Expression Differences

e @Goal

— Gene expression comparison
e Luminal vs Basal

e Tasks — Completed by BRL staff

— RNA-Seq received from Joe Gray and uploaded to the Genboree
Workbench

— Map reads using Tophat (via Genboree Workbench)

* File locations (output from Tophat job)
— Epigenome Toolset Demo Input Data -> Databases -> RNA-Seq Tool Demo -> Files
» TopHat-BT474 accepted_hits.bam (Luminal)
» TopHat-HCC1143 accepted_hits.bam (Basal)

e Job metrics
— 4-10 hours
— 8cores

e Tasks — To do for workshop attendees

— Run cuffdiff to find significant changes in transcript expression,
splicing, and promoter use




Create an Entity List for BT474

_#System/Network~ | || Data~ | QC and Pre-processing = Genome - Transcriptome = Cistrome = Epigenome « Metagenome -
Welcome to the Genboree Workbench! [Getting started]
Data Selector Details
%2 Refresh Data Filter:| Select a filter v Attribute Value
4 =i www.genboree.org " Group GenboreeUser_group

,g-}Atlas Tocls Access
AYEDACC

Drag TopHat output “BT474_accepted_hits.bam” into Input Data l
base

£ Epigenome Informatics Workshop (May 2012)
s g\ Epigenome ToolSet Demo Input Data
4 L Databases
4 Brain
| Breast
| Breast 450K
| Disease Epigencme
| MeDIP and GSEA
| Peak Calling Demo
|/ RNA-Seq Tool Demo
=7 All Annotations in Database
) Tracks
__|Lists & Selections
[ samplesets

Rt Lk ) e

[ Y
-

i Samples /

4 JFiles 4
| | TopHat-BT474_accepted_hits.bam /
[~/mRNA.subset
| TopHat-HCC1143_accepted_hits.bam
__‘“Queries

Description

SpE‘.‘CiES
Version
Input Data
*+ + X

| TopHat-BT474_accepted_hits.bam

m

?
/

Output Targets

+*+ v+ X

Template for Human Genome,
UCSC Build Hg19

Homo sapiens
hal9

¥ Visuz

[mf »




Choose a Destination for the Entity List

¢ System/Network~ | | |Data~ | QC and Pre-processing = | Genome - | Transcriptome = | Cistrome - | Epigenome « | Metagenome~ | | ®Visualizatio

Welcome to the Genboree Workbench! [Getting Started]

Data Selector Details
“Z Refresh Data Filter:| Select a filter v Attribute Value
4 il www.genboree.org Group GenboreeUser_group ;
&P Atlas Tools Access Drag the destination database into Output Targets (this tells b
L EDACC . o . database
& == _ Genboree where to deposit the Entity List)
£ Epigenome Informatics Workshop (M uman Genome
£} Epigenome ToolSet Demo Input Data UCSC Build Hg18
£ Epigenomics Readmap Repository Species Homo sapiens
4 g GenboreeUser_group Version hg19 -
4| |Databases
| GenboreeUser_database Input Data
|~/Projects \ + 3+ X
£ GMT_Tutorial N .
] \ | TopHat-BT474_accepted_hits.bam
g}dnnathanMHl_Lah N\ :
£ paithank_group \
i N\
£ Public _ N
£ ROI Repository \
£ Targeted Atlases \
£ihvamin_group S N
N\
S N Output Targets
N e 3
! + X
1| GenboreeUser_database




Invoke the “Create File Entity List” Tool

¢ System/Network= | || Data~ | QC and Pre-processing « | Genome - | Transcriptome « | Cistrome « | Epigenome = | Metagenome - | | ®\Visualization =
Welcome tao Databases b rhanch! [Getting Started]
— Entity Lists P | := Track Entity List b
Bk Selnsian 2 leelis P | .= FileEntityList b | - create File Entity List
2, Refresh || Files P Br| select a fiiter A = Copy/Move File Entity List Create File Entity List
Projects b — . I [
4 |5 www.genbor ! /] | :> Delete/Remove File Entity List | Create/Add a new file entity st in a selected database. |
Hr~ SUTTIrSu aur —
g Atlas Tool ] samples & Sample Sets / | .2 Rename File Entity List
SMEDACC | Genboreelser_database
. = Tracks 3 / —
S Epigenom 2) Description Template for Human Genome,
£ Epigenome ToolSet Demo Input Data / UCSC Build Hg19
£ Epigenomics Roadmap Repository / Species Homo sapiens
4 s GenboreeUser_group / Version hg19 =~
4 Databases /
| GenboreeUser_database / Input Data
| ~IProjects / + & X
g}GMT_Tutnrial / -
g}dnnathanMill_Lab / | TopHat-BT474_accepted_hits.bham
£ paithank_group /
#4Public - - — - - -
#3ROI Repository Invoke “Create File Entity List”, which will present the dialogue
£ Targeted Atlases box on the next slide

£ vamin_group

Output Targets
+*+ + X
1G

enhoreeUser_database




Give Your First Entity List a Meaningful Name

M3\ JT N [
J Tool Settings x| \

e Create File Entity List ] jenome~

he Gel @ Tool Overview

—{Files of Interest:|

Database: RNA-Seq Tool Demo :

Group: Epigenome ToolSet Demo Input Data iz
erg File: TopHat-BT474 accepted hits.bam o
cCess NIsrato

poreeUser_d
.l cc

nformatics %TarQEt I::.'E“:'E‘I:"'E‘S'F'.'| plate for Hun
‘oclSet Der Database: Genboreelser _database Group: Genboraelser_group | Build Hg19
Roadmap D sapiens
er_group —]|Settings ’
reeUser_di Entity List Name |Luminal Brst |Cancer BT474
I
Lab
. Cancel
pry
1ses Name your entity list, and then click “submit”

*+ + X

GenhoreeUser _database




Message Stating First Entity List Creation

Details
Job Submission Status ¥|
rg | Create File Entity List =Rl
cess — 20
[@j Job Id: wblocal-createFilel ist-Q5FnWX-3829 User_da
format| = for Huma
olset | ADDED: 1 entity URLs were added to the "files"-type entity list named Id Hg19
oadm "Luminal_Brst_Cancer_BT474". e
r-arey If you have questions, please contact genboree_admin@genboree.org for
assistance.
relUse||
Lab 8
Ip B -
f"es The entity list will be created immediately and will appear in your destination
database under “Lists and Selections” = “Lists of Files” (next slide)
Output Targets




BT474 Entity List is Now Created

2System/Network~ | | _|Data~|  QC and Pre-processing~|  Genome~|  Transcripiome~|  Cistrome~|  Epigenome~|  Metagenome~ || ® Visualization ~

Welcome to the Genboree Workbench! [Getting started]

Data Selector Details

%2 Refresh Data Filter:| Select a filter v Attribute Value

L e v File 1 TopHat-BT474_accepted_hits.bam
4YEDACC

£ Epigenome Informatics Workshop (May 2012)
£ Epigenome ToolSet Demo Input Data
£ Epigenomics Roadmap Repository
4 = GenboreeUser_group
4| /Databases
4 | j GenboreeUser_database
=] All Annotations in Database
] Tracks
4 —]Lists & Selections * + X
4| ILists of Files | TopHat-BT474_accepted_hits.bam
=|Luminal_Brst Cancer BT474
[ samplesets
t Samples ‘
|\ /Files
._ﬂQueries
|\ /Projects
£ GMT_Tutorial \
£ JonathanMill_Lab \ Ounut Targete
£ paithank_group The entity list is located in your destination database under “Lists and
&°Public Selections” = “Lists of Files”. Note the new icon.
4ROl Repository
~5 Targeted Atlases ‘ |

Input Data

m
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Create an Entity List for HCC1143

(execute same steps as for BT474)

sSystem/Network~ | | |Data~ QC and Pre-processing = Genome » Transcriptome » Cistrome = Epigenome « Metagenome =
Welcome to the Genboree Workbench! [Getting started]
Data Selector Details
%%, Refresh Data Filter:| Select a filter v Altribute HEITE
4 =i www.genboree.org n Download Click to Download File A
AL Atlas Tools Access Group Epigenome ToolSet Demo i
“ Input Data 3
S EDACC
£ Epigenome Informatics Workshop (May 2012) Database RINA-Seq Tool Demo
4 £ Epigenome ToolSet Demo Input Data Description
4 Databases MName TopHat- -
| Brain
| Breast Input Data
| Breast 450K 3 + + %
| Disease Epigenome =
- TopHat-HCC1143_accepted_hits.bam
i MeDIF and GSEA
) Peak Calling Demo /'
4 | RNA-Seq Tocl Demo /
= All Annotations in Database /
1 Tracks /
“)Lists & Selections /
| SampleSets V4 Output Targets
t Samples // + + X
4 - |Files
Tn::pHat-BT4?4_accepted_hits.ham//
ImRNA.subset
| TopHat-HCC1143_accepted_hits.bam
#iqueries -
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Create the HCC1143 Entity List

sSystem/Network~ | | |Datav|  QCand Pre-processing~ |~ Genome~|  Transcriptome Cistrome = Epigenome ~ Metagenome~ | | ¥ Visug
Welcome ta Databases ¥ thench! [Getting started]
.= Entity Lists P | .= Track Entity List b
Data Selector Entrypoints b | .= FileEntityList b | = create File Entity List
42, Refresh | Files P Lt afilter v ‘= Copy/Move File Entity List jate
i _ GenboreeUser_grou
+ i wunw.genbor| 8 Projects g ‘> Delete/Remove File Entity List > o
L Atlas Tool ’r:._' o administrator
& 5] samples & Sample Sets b -7 Rename File Entity List
ZYEDACC | GenboreeUser_database
o == Tracks b L
£ Epigenom 2) Description Template for Human Genome,
44 Epigenome ToolSet Demo Input Data UCSC Build Hg19
4 Epigenomics Roadmap Repository Species Homo sapiens
4 g GenboreeUser_group Version ha19
4| Databases
| GenboreeUser_database Input Data
| IProjects \ + 3+ X
) i \ :
&°GMT_Tutorial \ | TopHat-HCC1143_accepted_hits.bam

£ JonathanMill_La

g paithank_group | -Open Epigenome Toolset Demo Input Data = RNA-Seq Tool Demo - Files and

ghpublic drag HCC1143_accepted_hits.bam into Input Data
£ ROI Repository

7 Targeted Atlases| -Drag your destination database (GenboreeUser_database) into Output Targets
£ vamin_group -Invoke “Create File Entity List”
S N Output Targets
N2 e X
)
il GenboreeUser_database

[ »
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Give Your Second Entity List a Meaningful Name

. 2% 71 % 0§ ]
| Tool Settings
i Create File Entity List aenome
Gel # Tool Overview
—{Files of Interest:|
Database: RNA-Seq Tool Demo e
Group: Epigenome ToolSet Demo Input Data k to Down
File: TopHat-HCC1143 accepted hits.bam L ome To
S ome To
Il Bar Tew
e —|Target Database:| LSeq Tool
et Der Database: GenboreelUser databaseGroup: Genboreelser_group
Hat-
= 1 '-13}_5[[
—|Settlngs
s Entity List Name Basal Brst Cancer HCC114!
genor
GSEA
j Demi -
[ations
electis Name your entity list, and then click “submit”
ets
1t-B T4 s acoeprea Tirs oar -
.Subset ? ¥ x
it-HCC1143_accepted hits.bam GenboreeUser_database
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Message Stating Second Entity List Creation

Details

ownlo

e ToolS

ITool Dg

| accepi

i

smom om P e o

Job Submission Status *®|
| - - -
Create File Entity List
5S
|®| Job Id: wblocal-createFilelist-tutegq-7538
mat| b
cet | ADDED: 1 entity URLs were added to the "files"-type entity list named
"Basal_Brst_Cancer_HCC1143".
If you have questions, please contact genboree_admin@genboree.org for
assistance.
K
g el
Gs||
gg| OK
bol Demo

The entity list will be created immediately and will appear in your
destination database under “Lists and Selections” - “Lists of Files”
(next slide)
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Run Cuffdiff to Find Expression Differences

s System/Network~ | || ~|Data~ | QC and Pre-processing = Genome - | Transcriptome = | Cistrome = Epigenome « Metagenome = | | = Visl
Welcome Map Reads and Splice Junctions by TopHat Analyze RNA-Seq Data 4
Assemble and Measure Transcripts by Cufflinks Analyze Small RNA-Seq Data b |
Data Selector Detect Transcription Changes by Cuffdiff  Details
22, Refresh Data Filter:| Select a filter v Altribute Value
= - - pal File 1 TopHat-
£ Atlas Tools Access
4EDACC -Drag the entity lists into Input Data

£ Epigenome Informatics
gSEpigenome ToolSet De
f»Epigenomics Roadmap
4 s’ GenboreeUser_group

-Drag the destination database into Output Targets
r:l -Invoke Transcriptome = Analyze RNA-Seq Data = Detect....by Cuffdiff
Note: Cuffdiff results are deposited in GenboreeUser_database = Files = Cuffdiff

4 | /Databases
4 | j GenbereeUser_database

Basal_Brst_Cancer HCC1143

—
}——

t Sample
[*=IFiles
__ﬂQueries

_;-JPrnFects

45 GMT_Tuterial
gsJonathanMill_Lab

£ paithank_group
4% Public

Y

=

. '

Input Data
*+ + X

=|Basal_Brst_Cancer_HCC1143
=|Luminal_Brst_Cancer_BT474

Output Targets

X

* &
i GenboreeUser_database

S
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Name The Two Samples Before Submitting

to thé Toa Settings |
Detect Transcription Changes by Cuffdiff ¥
& Tool Overview
fools Acce  |Input Files:| laccepted_hi
B File Entity Basal Brst Cancer HCC1143
nome Info| . X
Lists: Luminal_Brst_Cancer_BT474
nome Tool
nomics Rg
breeuser | —Output Database:]
s Database: Genboreelser_database Group: GenboreeUser_group
Genboree
=] All Anng -
— —|Settlngs
Lists & Analysis Name [Cuffdiff-2013-2-19-15:59:47
4 Lists
= B! Time Series [
= L Min Align Count |10
3 Sample Multi Read Correct [
% Sample
Files Upper Quart Norm [
# Queries Sample Name For: Luminal_Brst_Cancer_BT474
hjects Lumina_Br_Cancer BT474
;utc;i_:l ) Sample Name For: Basal Brst Cancer HCC1143
- Basal_Br_Cancer HCC1143
\nk_group
# Advanced Settings:
epository
Cancel

18



Message Denoting Successful
Cuffdiff Submission

Data Filter v Attribute Value
= File 1 TopHat-

[ccls A Job Submission Status  JFPted_hil

ome I Detect Transcription Changes by Cuffdiff
1 _
:22::5 ':6. ‘)—‘-:IJob Id: whiob-cuffdiff-iwkvss-2270

preeUs|

Els] g
Anase Your job has been successfully submitted. You will be notified by email when your

G?nbcr job has completed. ,
= Al A _

Trag|
Lists
4 L

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

bk Ltk

i sam|

& Sam |
Filet

#iqueries

jects

Tutorial

hanMill_Lab * + X

nk_group

Ok

Output Targets

GenboreeUser database




Cuffdiff email Notification

You will receive an email notifying you that the Cuffdiff job is complete. It
will tell you where the output file is located within the Data Selector (see next slide).

Hello Genboree User,
Your job completed successfully.

lob Summary:
JoblD - wbhlob-cuffdiff-lwKkv5s-2270

Additional Info:

Database: 'GenboreeUser_database’
Group: 'GenboreeUser_group'

'Cuffdiff' directory.
Mote that files without data are stored under the 'raw’ folder.

- The Genboree Team

You can download result files from the 'Cuffdiff-2013-2-19-15:59:47" folder under the

20



Download Cuffdiff Results

Data Selector

“Z, Refresh

£ Epigenomics Roadmap Repository

4 g\ GenboreeUser_group
4|/ Databases

4 | j GenboreeUser_database
EAII Annotations in Database

] Tracks

__ILists & Selections

) samplesets
# Samples
4 ;_IFiIes

[\-/Epigenomesilice
__.IEpigennmicEpoeatmap

[-Imacs

[\-/EpigenomeCompLIMMA
~|tutorial_meta_data.tsv
~ cd4_track_metadata.tsv

Data Filter:| Select a filter A

m

Details
.. J:i':i:;:'_':i-:;a lect a filter - Attribute Value
1 Download Click to Download File =
_|pm.::E \ Group GenboreeUser_group =
£ GMT Tutorial Database GenboreelUser_database i
“NEpigenome_Limma Description
‘h Name Cuffdiff/Cuffdiff-2013-2-19-
4 |Cuffdiff-2013-2-18-15:59:47 15:59:47/gene_exp diff withGe... ~
| |gene_exp.diff
| gene_exp.diff.withGeneName.xis o
| genes.fpkm_tracking \ + &+ X
genes.fpkm_tracking.withd . . . . .
- isoform_exp.diff Highlight the file of interest, and then click on the link to download
-|isoform_exp.diff.withGeneName.xIs
_|isoforms.fpkm_tracking
“|isoforms.fpkm_tracking.withGeneName.xls
| jobFile.json
[Slraw =
#hQueries Output Targets
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Example Data Returned by Cuffdiff

2 E C 3] E F G
1 test_id |~ gene_Name |~ gene_id gene| ~  locus sample_1 - sample_2 -
2 NM_000014 AZM NM_000014 - chr12:9217772-9268558 Basal Br_Cancer_HCC1143 Lumina_Br_Cancer BT474
54 NM_000067 CA2 NM_000067 - chr8:86376130-86393721 Basal Br_Cancer_HCC1143 Lumina_Br_Cancer BT474
181 NM_000206 IL2RG NM_000206 - chrX:70327253-70331481 Basal Br_Cancer_HCC1143 Lumina_Br_Cancer BT474
139 NM_000214 JAG1 NM_000214 - chr20:10618331-10654694 Basal Br_Cancer_HCC1143 Lumina_Br_Cancer BT474
4001 NM_000422 KRT17 NM_000422 - chr17:39775691-39780882 Basal Br_Cancer_HCC1143 Lumina_Br_Cancer BT474
457 NM_000486 AQP2 NM_000486 - chr12:50344523-50352664 Basal Br_Cancer_HCC1143 Lumina_Br_Cancer BT474
5E3 NM_000598 IGFBP3 NM_000598 - chr7:45951843-45960871 Basal Br_Cancer HCC1143 Lumina_Br_Cancer BT474
573 NM_000615 NCAM1 NM_000615 - chr11:112831968-113149158 Basal_Br_Cancer_HCC1143 Lumina_Br_Cancer_BT474
E13 NM_000660 TGFB1 NM_000660 - chr19:41836811-41859831 Basal Br_Cancer HCC1143 Lumina_Br_Cancer BT474
805 NM_000864 HTR1D NM_000864 - chr1:23518387-23521222 Basal Br_Cancer HCC1143 Lumina_Br_Cancer BT474
853 NM_000916 OXTR NM_000916 - chr3:8792094-8811300 Basal Br_Cancer HCC1143 Lumina_Br_Cancer BT474
43 NM 001001389 cDa4 NM 001001389 - chr11:35160416-35253949 Basal Br Cancer HCC1143 lumina Br Cancer BT474
G H I J K L i M 5]
sample 2 | status|-| walue 1 ~ value 2|~ log2(fold_change) ~| test stat - p_value | - q_value - | significant|-¥
Lumina_Br_Cancer_BT474 OK 0.0284975 9.58365 8.3936 -3.76582 0.000166001 0.0179909 yes
Lumina_Br_Cancer_BT474 OK 86.5546 0.474705 -7.51044 5.13723 2.79E-07 0.000146096 yes
Lumina_Br_Cancer_BT474 OK 0.0469928 4,11807 6.45338 -3.40051 0.000672607 0.0483116 yes
Lumina_Br_Cancer_BT474 OK 56.8077 0.398662 -7.15478 4.94107 7.77E-07 0.000330952 yes
Lumina_Br_Cancer_BT474 OK 976.538 1.83901 -9.05261 5.54106 3.01E-08 2.75E-05 yes
Lumina_Br_Cancer_BT474 OK 0.0159363 3.78985 7.89368 -4.31386 1.60E-05 0.00345697 yes
Lumina_Br_Cancer_BT474 OK 453.591 7.67741 -5.88463 3.56143 0.000368835 0.031866 yes
Lumina_Br_Cancer_BT474 OK 12.3395 0.0291782 -8.72418 5.1717 2.32E-07 0.00012875 yes
Lumina_Br_Cancer_BT474 OK 39.4051 0.561805 -6.13217 4.3299 1.49E-05 0.0033732 yes
Lumina_Br_Cancer_BT474 OK 9.28553 0.0326627 -8.1512 4.66051 3.15E-06 0.000916212 yes
Lumina_Br_Cancer_BT474 OK 16.0244 0.535301 -4.90377 3.53338 0.000410283 0.0343139 yes
Lumina_Br_Cancer_BT474 OK 111.124 0.411939 -8.07552 3.61338 0.000302228 0.0282115 yes
Lumina Br Cancer BT474 OK 0.0591867 6.92481 6.87036 -4.01098 6.05E-05 0.00878971 yes

Note: Sheet sorted by the

‘significant’ column
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Further Analysis Using GSEA/MSigDB

e Evaluate differences between sample groups

— Luminal vs basal breast cancer

— Cuffdiff tool
— Gene enrichment via GSEA/MSigDB

23



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

e Exposed as a web service



Register with 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: * | |

25



Register with 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

6

Gene Set Enrichment Analysis

-,

Downloads

GSEA Home 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.

Email: * |cesre@somesy |

Next:
e Click ‘Explore the Molecular Signatures Database (MSigDB)’
e http://www.broadinstitute.org/gsea/msigdb/index.jsp
e Click ‘Investigate Gene Sets’
* http://www.broadinstitute.org/gsea/msigdb/annotate.jsp
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http://www.broadinstitute.org/gsea/msigdb/index.jsp
http://www.broadinstitute.org/gsea/msigdb/annotate.jsp

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 =] 28




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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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 31
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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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