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Enrichment Score
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Running Enrichment Score
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GCene Set Enrichment Analysis Downloads

C M [ www.broadinstitute.org/gsea/index.jsp

Overview

Gene Set Enrichment Analysis (GSEA) is a computational method that
determines whether an @ priori defined set of genes shows statistically
significant, concordant differences between two biological states

(e.g. phenotypes).

From this web site, you can:

= Download the GSEA software and additional resources to analyze,
annotate and interpret enrichment results.

v

Explore the Molecular Signatures Database (MSigDB), a collection of
annotated gene sets for use with GSEA software.

» View documentation describing GSEA and MSigDB.

What's New

23-Jan-2014: Version 2.0.14 of the GSEA desktop application is now
available, which contains a number of upgrades and bug fixes. See the
GSEA v2.0.14 Release Notes for details.

05-Jun-2013; Version 4.0 of the Molecular Signatures Database (MSigDB) is
now available, which includes a new gene set collection (C7) of 1,910
immunologic signatures generated as part of the Human Immunalogy
Project Consortium. We also released a newer version (2.0.13) of the GSEA
desktop application. There were no changes to the GSEA algorithm.

Molecular Signatures Database

Molecular Profile Data
Enriched Sets

Gene Set Database

Registration

Please register to download the GSEA software and view the MSigDB gene
sets. After registering, you can log in at any time using your email address.
Registration is free. Its only purpose is to help us track usage for reports to
our funding agencies.

Contributors

GSEA and MSigDB are maintained by the GSEA team with the support of our
MSigDB Scientific Advisory Board. Our thanks to our many contributors.
Funded by: Mational Cancer Institute, National Institutes of Health, Mational
Institute of General Medical Sciences.

Citing GSEA

To cite your use of the GSEA software, please reference Subramanian,
Tamayo, et al. (2005, PNAS 102, 15545-15550) and Mootha, Lindgren, et al.
(2003, Nat Genet 34, 267-273).
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Cene Set Enrichment Analysis Downloads Molecular Signatures Database

Overview
Molecular Profile Data
Gene Set Enrichment Analysis (GSEA) is a computational method that
determines whether an @ priori defined set of genes shows statistically
significant, concordant differences between two biological states
(e.g. phenotypes).

Enriched Sets

From this web site, you can:

= Download the GSEA software and additional resources to analyze,
annotate and interpret enrichment results.

v

Explore the Molecular Signatures Database (MSigDB), a collection of
annotated gene sets for use with GSEA software.

» View documentation describing GSEA and MSigDB.
Gene Set Database
What's New
23-Jan-2014: Version 2.0.14 of the GSEA desktop application is now Registration
available, which contains a number of upgrades and bug fixes. See the . .
. Please register to download the GSEA software and view the MSigDB gene
GSEA v2.0.14 Release Notes for details. . ; . .
sets. After registering, you can log in at any time using your email address.

Registration is free. Its only purpose is to help us track usage for reports to

05-Jun-2013; Version 4.0 of the Molecular Signatures Database (MSigDB) is )
our funding agencies.

now available, which includes a new gene set collection (C7) of 1,910

immunologic signatures generated as part of the Human Immunalogy

Project Consortium. We also released a newer version (2.0.13) of the GSEA

desktop application. There were na changes to the GSEA algorithm. GSEA and MSigDB are maintained by the GSEA team with the support of our
MSigDB Scientific Advisory Board. Our thanks to our many contributors.
Funded by: Mational Cancer Institute, National Institutes of Health, Mational
Institute of General Medical Sciences.
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Contributors

Citing GSEA

To cite your use of the GSEA software, please reference Subramanian,
Tamayo, et al. (2005, PNAS 102, 15545-15550) and Mootha, Lindgren, et al.
(2003, Nat Genet 34, 267-273).
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logged in as naksbaya@yokehama-cu.ac.ip

logout
Gene Set Enrichment Anal,’sis GSEA Home Downloads Molecular Signatures Database
Downloads

The GSEA software and source code and the Molecular Signatures Database (MSigDB) are freely available to individuals in both academia and industry for
internal research purposes. Please see the GSEA/MSigDB license for more details. % @ %l‘ J-I_ 73 D 7\\ — ! %

Software
> -~ > = =
There are several options for GSEA software. All options implement exactly the same algorithm. Usage recommendations and installation instructions are D —
listed below. Current Java implementations of GSEA require Java 6 or 7. / I
javaGSEA » Easy-to-use graphical user interface Launch with é
Desklop Applicati i : a
R LD * Runs on any desktop computer (Windows, Mac OS X, Linux etc.) that supports Java & EE ETAE R AT
or 7 memory:
* Produces richly annotated reports of enrichment results m
» Integrated gene sets browser to view gene set annotations, search for gene sets and
map gene sets between platforms i ,— 4
javaGSEA » Command line usage download / :: :{ ]
Java Jar file gsea2-2.1.0.jar
* Runs on any platform that supports Java 6 or 7
* We recommend using the 'Launch’ buttons above instead of this mode for most users
GSEA Java Source Code » 100% Java implementation of GSEA download
3 fil 2_distrib-2.1.0.
ava source Tiles * Incorporate GSEA into your own data analysis pipeline gseas_dist =n
* Programmatically call the open source GSEA java API
R-GSEA * Usage from within the R programming environment download
R Script GSEA-P-R.1.0.2]|
P » Easily inspect, learn and tweak the algorithm P
» Incorporate GSEA into your own data analysis pipeline
* Programmatically call the open source GSEA R API
» Click here to learn more about the R-GSEA script
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GSEA

H GSEA v2.1.0 (Gene set enrichment analysis -- Broad Institute) =

| File Options Downloads Tools Help |
Steps in GSEA analysis { Home 4 B
Load data

m Gene Set Tools Getting Help

Run GSEA 1. What you need for GSEA Chip2Chip mapping GSEA web site:
+ Expression data set « Convert gene sets between www.broadinstitute.org/gsea
— . 5 platforms
Leading edge analysis Elonatie annota‘lm-n
* Gene sefs — use MSigDB or Chip2Chip mapping GSEA documentation:
your own gene sets
www.broadinstitute.org/gsea’wiki
A Enrichment Map Visualization 2. Run GSEA Explore MSigDB gene sets
» Start with default parameters G e Email the GSEA team:
* If you want to collapse probes to thousands of gene sets )
Gene seat tools genes, specify chip platiorm gsea@broadinstitute.org
= Browse the gene sets by name
Chip2Chip mapping 3. View results -
T » Find overlapping gene sets
+ Export gene sels
Browse MSigDB
»—
IE] Analysis history 4. Leading edge analysis See also
= + Leading edge finds genes » MSigDB online tools at:
driving enrichment results www.broadinstitute.org/msigdb
— EZBROAD
INSTITUTE
Processes: click 'status’ field for results
Name Status .

Show results folder

23:29:55 | | [ 30M of 4aM 7
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H GSEA v2.1.0 (Gene set enrichment a#falysis -- Broad Institute)

|Fi\e Options Downloads Tpefls  Help |

Steps in GSEA any | Home 4rm
Load data
m Gene Set Tools Getting Help

Run GSEA 1. What you need for GSEA Chip2Chip mapping GSEA web site:
+ Expression data set « Convert gene sets between www.broadinstitute.org/gsea
— . ; platforms
Leading edge analysis Elonatie annota‘lm-n
* Gene sefs — use MSigDB or Chip2Chip mapping GSEA documentation:
your own gene sefs
www.broadinstitute.org/gsea’wiki
A Enrichment Map Visualization 2. Run GSEA Explore MSigDB gene sets
» Start with default parameters G e Email the GSEA team:
* If you want to collapse probes to thousands of gene sets )
Gene seat tools genes, specify chip platiorm gsea@broadinstitute.org
= Browse the gene sets by name
Chip2Chip mapping 3. View results -
T » Find overlapping gene sets
+ Export gene sels
Browse MSigDB
$-—
IE] Analysis history 4. Leading edge analysis See also
= + Leading edge finds genes » MSigDB online tools at:
driving enrichment results www.broadinstitute.org/msigdb
GSEA reports EEBROAD
INSTITUTE
Processes: click 'status’ field for results
Name Status B

Show results folder

23:29:55 | | [ 30M of 4aM 7
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e RITOT7A4IL gct77AIL
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e h7dl)— clsT7AIL



21530 4

NAME Description KO1 KO2 WT1 WT2
Ctss NA 1730.1 1681.1 10.2 10.5

Ahnak NA 1650.3 1510.1 11.3 14.2

\ (B

EinF 4
RXF, INXFORMMER

72714 IL2 DYLEFldgct
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grp77AIL

#gene symbol

Evil

Myctl

EILF B DHES

getI7AIVERNF, INLFZF—HSHED
274V 2 DILERFIgrp

cls7Z7AIL

#KO WT
KO KO WT WT

clsT7AIVIEAR—ARXYPYDTFART7AIL
VLR FIdcls
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GSE40493 Normalized GSEA UPPER.gct
geneset_Bcl6.grp,geneset BRAIN.grp
GSE40493 Class.cls
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Load Data

Browse for filesZ® 1) v O L TI74 L% EIR

H GSEA v2.1.0 (Gene set enrichment analysis -- Broad Institute) - =
File Options Downloads Tools Help ‘
Steps in GSEA analysis i Home | E Run Gsea X 4B

m Run GSEA
Leading edge analysis

A Enrichment Map Visualization

Gene set tools

Chip2Chip mapping

* Browse MSigDB

IEl Analysis history

GSEA reports
Processes: click 'status’ field for results

Name Status

Show results folder

Load data: Import data into the applization

Method 1:

F= Browse for files ...

Method 2:
% Load last dataset used

Recently used files  (double click to load,

Method 3: drag and drop files here

Supported file formats

Dataset: res or gct (Broad/MIT),
pcl (Stanford)
txt (tab-delim text)
Phenotype labels: cls
Gene sets: gmx or gmi

Clear I [

% Load these files!

(7) More on file formats ...

Object cache

\H3K36me3_ GSEAITot2_IRFB_MSCV_class.cls
HISTGRAMIGSEA.Cls
\HISTGRAMProgenitorCells_GSEAcls

\GSEAZD ZZNCRT nonCRT.cls
\DesktopWTKOclass cls

\Downloads\Class.cls
UishuCourse\GSE40493_Class.cls
\H3K36me3_GSEAITot2_IRFE_MSCY_Microarray.gct
\HISTGRAMMDP_GSEA_Ratio.gct
HISTGRAMIMDP_GSEA_H3K27ac.gct
\HISTGRAMProgenitorCells_Histgram_WT_sum.gct
\GSEAZLC ZINCRTvsnonCRTZ.gct
\Desktop\ExData.gct

\Downloads\Expression.get
MishuCourse\GSE40493_Normalized_GSEA.gct
WishuCourse\GSE40493_Normalized_GSEA_UPPER.gct
\H3.3_BED'H3.3_increase_bottom100_list.grp
\H3.3_BED\H3.3_increase_Top100_list3.grp

\Desktop\K36_IRF8.grp
AinT A_IRE2 nrn.

COCHEHEHERHER cceee e

IC

Anything but null

--(& Objects in memory [<hift-

already loaded & ready

23:55:05 |

41M of 44M |

Be Jjo1e o B[R E[=|4]

23:55
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Run GSEAZ1) v L TELT

H GSEA v2.1.0 (Gene set enrichjflent analysis -- Broad Institute)

File Options Downloads/{ools Help

Steps in GSEA analysis { Home

Steps in GSEA Gene Set Tools Getting Help
m Run GSEA 1. What you need for GSEA Chip2Chip mapping GSEA web site:
+ Expression data set + Convert gene sets between www.broadinstitute.org/gsea

+ Phenotype annotation platforms

Leading edge analysis f
- Gene sets — use MSigDB or Chip2Chip mapping GSEA documentation:

your own gene sets
wiww.broadinstitute.org/gsealwiki

A Enrichment Map Visualization 2. Run GSEA Explore MSigDB gene sets
+ Start with default parameters + Search the database of Email the GSEA team:
+ If you want to collapse prebes to thousands of gene sets )

Gene set tools genes, specify chip platform gsea@broadinstitute.org

+ Browse the gene sets by name

* Browse MSigDB

+ Find overlapping gene sets
+ Export gene seis

Chip2Chip mapping 3. View results

I%J Analysis history 4. Leading edge analysis See also
= * Leading edge finds genes + MSigDB online tools at:

driving enrichment results www.broadinstitute.orgimsigdb

GSEA reports
Processes: click 'status’ field for results
Name Status

INSTITUTE

EEBROAD

Show results folder

B 501 @8R
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H GSEA v2.1.0 (Gene set enrichment analysis -- Broad Institute)

un

|F\\e Options Downloads Tools  Help

Steps in GSEA analysis

Leading edge analysis

A Enrichment Map Visualization

Gene set tools

Chip2Chip mapping

* Browse MSigDB

iHome (B RunGsea x [ loaddata x

E'] Analysis history
IB=
GSEA reports
Processes: click 'status’ field for results
| Name | Status
1] o Gsea | " Success 5

™S

&3

Required fields
Expression dataset

Gene sets database

Number of permutations
Phenotype labels

Collapse dataset to gene symbols
Permutation type

Chip platform(s)

Basic fields

]
‘G5E404937Normalized7GSEA7UPPER [21535%8 (ann: 21535,8,chip na)] v‘ < gct : j /r ) b% *R

‘U sers¥Jun¥Dropbox#BiolnformaticsStudy¥lishuCourse¥geneset_Bcl6.grp I ‘

‘1nnn

|Y‘

‘ ¥BiolnformaticsStudy¥JishuCourse¥GSE40493_Class.cls#KO_versus_WT I ‘

‘fﬁ|5€

‘ gene_set

Advanced fields

AT—RAAMEKRTR
D SuccesERIRSINT=01) 9D
TaRZHER

grp 771 L&

FIRLLED AR
WT/KO KO/WT

false

runz')w-oL T

gene_set

Show results folder

®

<) Reset

23:58:31 4535 [INFO ] Parsed from unigene / gene symbol: 38870

% Last

5 Command

-| » Run

e

=

0l@ @ /B8R |@|=|s 8

99M|of 247M T
23:58

1

iR

2015/01/25 |
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M Z{E L - junakabay: x ¥ [} MSN Japan x | [JA ¥ 7 - Outlook Web x | [E& GSEA | Downloads x / [ Index for xtools.gsea.C x \ A | (| G S
C & [ file:///C:/Users/Iun/gsea_home/output/125/my_analysis.Gsea.1422197838982/index.html 2 @ T =

GSEA Report for Dataset GSE40493_Normalized_GSEA_UPPER

Enrichment in phenotype: Ko {4 samples)

+ None of the gene sets are enriched in phenctype KO
« Guide to interpret results

Enrichment in phenotype: wr (4 samples)

« 1/ 1 gene sets are upregulated in phenctype WT

+ 1 gene sets are significantly enriched at FDR < 25%

« 1gene sets are significantly enriched at nominal pvalue < 1%

« 1gene sets are significantly enriched at nominal pvalue < 5% . . I “

« Snapshot of enrichment results h m t It ht I%{ 7 ) J{ 7
+ Detailed gnrichment results in html format e n rl C e n res u I n m

+ Detailed enrichment results in excel format tab delimited text)

« Guide to interpret results

Dataset details

+ The dataset has 21535 features (genes)
« Mo probe set == gene symbol collapsing was requested. so all 21535 features were used

Gene set details

+ Gene set size filters (min=15, max=500) resulted in filtering out 0/ 1 gene sets
« The remaining 1 gene sets were used in the analysis
+ List of gene sets used and their sizes (restricted to features in the specified dataset)

Gene markers for the Ko versus WT cOmparison

The dataset has 21535 features (genes)
# of markers for phenotype KO: 12807 (59.5% ) with correlation area 51.8%
# of markers for phenctype WT: 8728 (40.5% ) with correlation area 48 2%
Detailed rank ordered gene list for all features in the dataset

Heat map and gene list correlation profile for all features in the dataset

Global statistics and plots .

B> o 5¢ o8RG =]al N TR
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M ZE L - junakabay: x | [ MSN Japan x  [# 8- Outlook wWeb x | [ GSEA | Downloads % | [ Report for WT 1422187 x
%~ c f (Y file:///C:/Users/Iun/gsea_home/output/125/my_analysis.Gsea. 1422197838982 /gsea_report_for_WT_1422197838982.html e @ FE =
Table: Gene sets enriched in phenotype WT (4 samples) [plain text format]
1||geneset_BelS.arp Details .. 261 ||-0.48])|-2.37 || 0.000 0.000 0.000 4412 tags=43%, list=20%, signal=53%

detailsZx71)w%

= =
- o m el 2

B Do e 9 B[R|E | a]aE

0:04 | |
2015/01/26 |
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M Z{E L - junakabay: x ¥ [} MSN Japan x | [J7 Pk 8 - Outlook We

&« c f (Y file:///C:/Users/Iun/gsea_home/output/125/my_analysis.Gsea.1422197838982/geneset_Bcl6.grp.html

X E GSEA | Downloads ® / [Y Details for gene set ger x

Table: GSEA Results Summary

Dataset GSE404593_Normalized GSEA_UPPER.GSE4045%3_Class.cls#K0_versus_WT

Phenotype GSE40493_Class.cls#KO_versus_WT = =
Upregulated in class WT %ﬁ E+ E
GeneSet geneset_Bclb.grp

Enrichment Score (ES) -0.48353454

Normalized Enrichment Score (NES)||-2.37372%

MNominal p-value 0.0

FDR g-value 0.0

FWER p-Value 0.0

Enrichment score (ES)

Enrichment plot: geneset_Bcl6.grp

0.00 S, + + 'e

enrichment score

Zera cross at 12807

'KO' (positively conelats
2

1

0|

"W (negatively comelated)

1} 2500 5000 7500 10000 12500 15000 17,500 20000 2250

Ranked list metric (Signal2Noise)

e 0@« BRa

Rank in Ordered Dataset
= ]a @]

e, 7
2015/01/26 |
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gene set database

- — - e - . L e =l T |

B GSEA v2.1.0 (Gene set enrichment analysis -- Broad Institute)

| File Options Downleads Tools Help
Steps in GSEA analysis iHome U Loaddata x [ Run Gsea x

Load data E

Required fields

[GSE40493_NormaIized_GSEA_UPPER [21535:8 (ann: 21535,8,chip na)] ']

Run GSEA Expression dataset
‘Gene sets database | [ ]
Leading edge analysis Number of permutations [1000 -
[ | —]
Phenotype labels -
§ o  Select one or more gene sets(s) [
Enrichment Map Visualization Collapse dataset to gene sy
Permutation type Test entry |
Gene set tools i) Gene matrix (from website) \ Gene sets (grp) \ Gene matrix (local gmex/gmt) \ Subsets
R . P Error listing Broad website
Chip2Chip mapping Read timed out
Basic fields Choose gene sets from other tabs
* Browse MSigDB
|§] eSS oy Advanced fields
'GSEA reports
Processes: click 'status’ field for results q
Name Status N
trix (from website)
Show results folder @ <7 Reset P Last =) Command Low b » Run |

14:19:23 0908 [INFO | Loading ... 1 filesG5E40493_Class.clsFiles loaded successfully: 1/ 1There were NO errors 4|7M of 205M T,
-
— | P 14:19
m‘*R ‘l@ [P loeEN (2 " It 33

2015/01/26

_|
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