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Steps

 1.Download GSEA

e 2.Prepare data

* 3. Loading data

e 4. Running analysis

e 5. Viewing analysis results



http://software.broadinstitute.org/gsea/index.jsp

logged in as 950102@nhri.org.tw
logout

N,
GSEA

Gene Set Enrichment Analysis

Downloads

GSEA Home Molecular Signatures Database

Software

There are several options for GSEA software. All options implement exactly the same algorithm. Usage recommendations and installation instructions
are listed below. For details on the GSEA algorithm and software refer to the Documentation. For details on the latest release refer to the Release
Notes. The source is available from our GitHub organization.

See the license terms page for details about the license for the GSEA software and source code. Please note that the license terms vary for different
versions of the software.

GSEA v4.1.0 Mac App Download and unzip the Mac App Archive then double-click the download
GSEA application to run it. You can move the app to the GSEA 4.1.0.app.zip
Applications folder or anywhere else.

GSEA v4.1.0 for Windows Download and run the installer. download
A GSEA shortcut will be created on the Desktop; double-click itto ~ GSEA_Win_4.1.0-installer.exe

run the application.
64-bit Windows is required

GSEA v4.1.0 for Linux Download and unzip the Archive. download
See the included readme.txt for further instructions. GSEA_Linux_4.1.0.zip
64-bit Linux is required
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Step2.Prepare data

PRI,

Plle Content Format Source

Expression Contains features (genes or probes), samples, res, gct, pcl, or | You create the file.
dataset and an expression value for each feature in each bt
sample. Expression data can come fram any
source (Affymetrix, Stanford cOMA, and so on).

Fhenotype Contains phenotype labels and associates each You create the file or have GSEA create
lahels sample with a phenotype. it far you.

Gene sets Contains one or mare gene sets. Far each gene gmx ar gmt You use the files on the Broad fip site,
set, gives the gene set name and list of features export gene sets from the Molecular
(genes or probes)in that gene set. Signature Database (M3igDh) or
create your own gene sets file.

Chip Lists each probe on a DMNA chip and its matching You use the files on the Broad fip site,
annotations HUGO gene symbal. Optional for the gene set download the files from the GSEA web
enrichment analysis. site, ar create your awn chip file.

o] FHGSEANZEHY Gene Set, EEu &&= (probe-gene)



Expression data format: .txt

The first line contains the labels NAME and DESCRIPTION followed by the
identifiers for each sample in the dataset.

Probe name

i can be ‘na’
( E:'“'l ) - i = Diabetes_hgul33a.tut - Microsoft Exce - = X
]/'; = e=4= s — e = _ .
2 BA FREEE BT, =R wE EE o -

A C D E F G H I |

1 NAME DESCEIFTION NGT mm NGT_mm NGT_mm MGT_mmNGT_mm NGT_mm. NGT_mm- My
2 1007 _s_at J48705 SFEATT 2106 290.3 2748 285.5 258.5 2374 353
2 1053 _at META2E JFEAT 32.1 29,74 30,27 40,66 17.11 26.08 7218
4 117 _at HE1T5T7 [FEAT 2.1 45.01 25.82 42.34 44 .28 29.2 67.62
5 121_at XEOE99 SFEATT 7211 561.6 8134 7416 405.2 596.8 739
6 1255 g at L2686 /FEATI 26 21.21 16.21 23,89 5.686 4,132 43,35
71294 _at LI3BS2/FEATL 1014 81.8 14.97 7151 67.94 7095 105.3
g 1216_at HE5005 [FEAT! 63.1 92.08 Q0,93 81.52 85.83 Q1.96 7205
9 1220 _at HTOS10 [FEAT 6.9 25.76 5.297 25.68 4,551 9,965 32,66
10 1405 1 at M21121 /FEAT 5 2188 8845 3637 10.12 5.577 3867
11 1431 _at J02843 /FEATLU 274 1384 25.08 22.35 2662 38.25 45.59
12 1438 _at KT5208 [FEAT! 24.4 51.3 18.24 16.61 15.15 24,05 14.29
13 1487 _at L3GAE7 /FEATL 2653 2073 3236 2388 269.2 4429 288.3

14 1494 f at M33318 /FEAT 146.4 151.4 192.4 190.6 171.9 138.5 162.1 =

MW 4 » M| Diabetes_hgulida <% [ T I
e [EEErTE e v i)




Phenotype data format: .cls
Categorical class file format (e.g NGT vs DMT; tumor vs normal )

Total # of
classes

Total # of
samples

Always 1

sample 9.cls E4
1 931

2 #KRAS WT MYC
3 KRAS KRAS KRAS WT WT MYC MYC MYC WT

LEEEIGIA R R A Ay Sl

00000000000000000000000000011111111111

IR |

Class A delimited Class B

words are also allowed -
Line 2 specifies fo example “aml”
user visible names
for the classes

Continuous file format (e.g time-series or gene profile)

#numeric

#AFFX-BioB-5_st

206.0 31.0 252.0 -20.0 ~-169.0 -66.0 230.0 -23.0 6€7.0 173.0 -55.0 -20.0 469.0 -201.0 -117.0 -162.0 -5.0 -86.0
350.0 74.0 -215.0 193.0 506.0 183.0 350.0 113.0 -17.0 29.0 247.0 -131.0 358.0 561.0 24.0 524.0 167.0 -56.0
176.0 320.0

#AFFX-BioDn-5

75.0 142.0 32.0 109.0 -38.0 -80.0 2.0 39.0 196.0 -42.0 199.0 459.0 171.0 327.0 115.0 -71.0 85.0 80.0 270.0
182.0 208.0 -94.0 292.0 233.0 34.0 0.0 59.0 233.0 48.0 466.0 -7.0 -96.0 297.0 38.0 208.0 -15.0 30.0 357.0




Step3. Loading data

@ GSEA 4.0.3 (Gene set enrichment analysis) - X
| File Downloads Help
i Home [ Load data x 4 b B
!}! Load data Load data: Import data into the application
Method 3: drag and drop files here Supported file formats
Dataset: rés or gt (Broad/MIT),
m HIT G pcl (Stanford)
txt itab-delim text)
Leading edge analysis Method 1: Phenotype labels: ¢/s
Gene sets: gmMxor gMitor grp

F= Browse for files ...

Annotations: cf1jp

A Enrichment Map Visualization

Tools

m Run GSEAPreranked

ﬁ Collapse Dataset

Method 2:

= “» Load last dataset used
=7 Chip2Chip mapping

IE] Analysis history

Clear ] ’ * Load these files!

== Exmor: ERROR(S)
Loading ... 4 files

There were erors; EREOR (2) #:1Parsng troubleed v.mdt broad genome parsere Far
Diabetes collapsed_swmbals.get

Diabetes _hgul 33a got
Diabetes hgnl 33adutipleene oot
Diabetes hgul 33aMutipletiene gt bt

ZRHER AR, BERE e

[ Clase ][Demﬂs»




Step4. Running analysis

Home :[JLoaddata x [ Run Gsea x

£

*2
*3
*q
*5
*6
*7

*1

*3

o n

*8

Required fields
Expression dataset
Gene sets database
Mumber of permutations

Phenotype labels

|GSESDDS1_LC81 [54675x181 (ann: 54675,181,chip na]] v|

|‘H:p.|::|rDadinstitute.Drg:,.-’,.-’puI::u,.r’gsea,.-’gene_sets,.-’h.all.v?.1.syml::uculs.gmt I |

|1D|}D |'|

|‘-.,TEItrair1ir1g‘*.,T2D'2DDE-ED‘~.,exGEESDDS1\.,GSESDDS1_LC81 cls#CEF_versus_C5M I |

Collapse/Remap to gene symbols | Collapse v|
Permutation type |phen otype v|
Chip platform ||uI::u,.-’gsea,.-’ar1nu:utatiDns_versiDned,.-’Human_AFF‘r’_HG_U‘l 33_MSigDBw7.1.chip |_|
Basic fields

Analysis name

Enrichment statistic

Metric for ranking genes
Gene list sorting mode

Gene list ordering mode
Max size: exclude larger sets
Min size: exclude smaller sets

Save results in this folder

|LC_CS F CSM_h.all |

|weighted -
\Signal2Noise -
real -
|descending -
500 M
|15 |'|

Index.html |

| ChUsers\userigsea_home'outputhjul03




 Metrics for ranking genes

For categorical phenotypes

Signal2Noise

Ha— Hp
J_.q""‘:'-ﬂ

tTest = My

194, %
By My
Ratio_of Classes

Ha
Ha

Diff _of Classes
Mg = Mg

log2 Ratio_of Classes

I
|02[—""}
& Hp

For continuous phenotypes
Pearson

Cosine

Manhattan

Euclidean




Advanced fields
1 | Collapsing mode for probe sets == 1 gene ll".-"lax_prcnbe v]
2 | Mormalization mode lmeandiv v]
3| Randomization mode lno_balance v]
4 | Alternate delimiter | |
5| Ccreate GCTfiles lfalse v]
6| Createsva plot images lfalse v]
7 | Omit features with no symbol match ltrue v]
8 Make detailed gene set report ltrue v]
9 Median for class metrics lfalse v]
10 Mumber of markers |1£HZI' ’v]
11 Plot graphs for the top sets of each |2D ’v]
phenotype
12 Seed for permutation |time'5tar'r1p ’v]
13 Save random ranked lists lfalse v]
14 Make a zipped file with all reports lfalse v]
3] <= Reset % Last il Command
GSEA reports GSEA reports
Processes: click 'status' field for results Processs: click 'status’ field for results
Mame Status Name statuz
1 Gsea Running 1 3 (Gzea _SUCCEE D
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Step5. Viewing analysis results

GSEA Report for Dataset GSE50081_LC81

Enrichment in phenotype: csF (21 samples)

19 / 50 gene sets are upregulated in phenotype CSF

0 gene sets are significant at FDR < 25%

0 gene sets are significantly enriched at nominal pvalue < 1%
0 gene sets are significantly enriched at nominal pvalue < 5%
Snapshot of enrichment results

Detailed enrichment results in html format

Detailed enrichment results in excel format (tab delimited text)
Guide to interpret results

-

Enrichment in phenotype: csm (36 samples)

31/ 50 gene =ets are upregulated in phenotype CSM

4 gene sets are significantly enriched at FOR = 25%

1 gene sets are significantly enriched at nominal pvalue < 1%
4 gene sets are significantly enriched at nominal pvalue < 5%
Snapshot of enrichment results

Detailed enrichment results in html format

Detailed enrichment results in excel format (tab delimited text)
Guide to interpret results
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3.SIZE: Number of genes in the gene set after filtering out those genes not in the expression
dataset

4.ES: Enrichment score for the gene set; that is, the degree to which this gene set is
overrepresented at the top or bottom of the ranked list of genes in the expression dataset.

5.NES: Normalized enrichment score; that is, the enrichment score for the gene set after it
has been normalized across analyzed gene sets.

6.NOM p-val: Nominal p value; that is, the statistical significance of the enrichment score.
The nominal p value is not adjusted for gene set size or multiple hypothesis testing; therefore,

it is of limited use in comparing gene sets.

7.FDR q val: False discovery rate; that is, the estimated probability that the normalized
enrichment score represents a false positive finding. (GSEAZE /N 7~0.25)

1 2 3 456 7 8 9 10

tags=53%,
1 [|P53_DOWN Details ... |[15 |(0.68(1.86|/0.002 |([0.163 ||/ 0.186 1988 list=15%,
signal=63%

tags=62%,
2 ||VOXPHOS Details ... |[77 ||0.62(1.87|/0.016 |[0.154 |/0.296 (3094 list=23%,
signal=81%
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Click “GS DETAILS” and you can see ...

GSEA details

GSEA Results Summary

Table: GSEA Resulis Sun

Damtzeet Disbetes_nguilis_collapsed_to_symools Disbeies ClssNGT versus_DMT
Enenotme Dizbetes CIsENGT versus DWT

Upreguizied I clzss NGT

Geeds VONPHOS

Enricnmen: Soone (£3) 061596334

Niormalized Enricment Soore (NES) [| 180045

Nominal praie Q0160ETY
FDR gale Q15389146
FWER p-Value 026

Enrichment plot

Enrichment score

Core gene

Enrichment plot: VOXPHOS
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Fig 1: Ennchment plot: VOXPHOS

Profile of the Running ES Score & Positions of GeneSet Members on the Rank Ordered List
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Fig 3: VOXPHOS: Random ES distribution
Gene set null distribution of ES for voxPHOS
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