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ile ptions Downloads

Tools

Help

SEA GUI

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

~Steps in GSEA analysi:

R12) Load data

m Run GSEA
Leading edge analysis

~Gene set tools

Chip2Chip mapping

Status

" Success 5

' Success 5

5:17:15 PM 4315 [INFO ] Al

_iHome [¥)oad datass] :FJRun Gsea x| :&§ Gsea x| i Gsea x| b
Load data: Import data into the application
Method 1: Method 3: drag and drop files here Supported file formats
‘ = Browse for files ... ‘ Dataset: res or gct (Broad/MIT),
pcl (Stanford)
txt (tab-delim text)
Method 2 Phenotype labels: c/s
: Gene sets: gmx or gmt
% Load last dataset used
( Clear ) [ % Load these files! ] [ ® More on file formats ... ]
Object cache  (objects already loaded & ready for use, right click for more options)

Recently used files  (double click to load, right click for more options)

# ./CELL_LINES/ENMD2076_CL_SvsR.cls

@ ./PDTX/ENMD2076_PDTX_SvsR.cls
ﬂ .JRMA_GENES .CollapseDataset.1377620563185/rma_collapsed_to_symbols.gct
8 ./CELL_LINES/ENMD2076_CL_SvsR gct
8 ./PDTX/ENMD2076_PDTX_SvsR.gct
(D ./MLN4924/CELL.NEDDS.gmt
(D ./MLN4924/KEGG.101310.symbols.gmt
(D ./MLN4924/AMBION.gmt
(E ./CODES/kegg.082007.symbols.gmt
(] ./KEGG_092010/kegg.hsa.2010.9.gmt
(] ./RESULTS/BioCARTA.symbols.082007.gmt
(] ./RESULTS/AMBION.gmt
(] ./GSEA_TCGA_EXPLANTS/kegg.hsa.2010.9.gmt
(El ./PIK3CA/homo-sapiens-9606-gene-symbol. gmt
ﬂ .JPIK3CA_SENvSRES/nci.nature.gmt
(D ./SENvSRES/nci.nature.gmt
(El ./PIK3CAKegg.hsa.2010.9.gmt
(E ./PIK3CA/BioCARTA symbols.082007.gmt
(. /PIK3CA/AMBION.gmt
(] ./GSEA_ANALYSIS/kegg.hsa.cdk8.gmt

dy a synched d

-- NO extracting done

v @ Objects in memory [shift-click to expand all]
» (i Gene set databases
» (i Phenotypes
» [l Datasets
» (i Report
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Loading Data into GSEA

YR

GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)

File Options Downloads Tools Help

Steps in GSEA analysis

Load data

H Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping
* Browse MSigDB
\E] Analysis history

~GSEA reports
Processes: click 'status’ field for results
Name Status
1 Gsea | ™ Success 5 |
2| Gsea | " Success 5 |

Show results folder

& Gsea x|

ome @uﬁu&.—-{ {7 Run Gsea x

i Gsea x|

Load data: Import data into the application

("Method 1:

Method 3: drag and drop files here Supported file formats

r~= Browse for files ... Dataset: res or gct (Broad/MIT),

pcl (Stanford)
txt (tab-delim text)

Method 2: Phenotype labels: c/s

) S Gene sets: gmx or gmt
 Load last dataset used
8.0.0 Open
(& example_datasets @

rRecent folders (double click to list content)

JUsers/aikchoontan/RESEARCH/MLN4924_NEDD8/MLN4924
JUsers/aikchoontan/PROJECTS/CODES
JUsers/aikchoontan/Downloads/COAD_RNASEQ_LEVEL3 /GSEA_TC||
JUsers/aikchoontan/AFFY_RAW_DATA/AFFY_HG1_ST_EXPLANTS_UI
/Users/aikchoontan/AFFY_RAW_DATA/AFFY_HG1_ST_EXPLANTS_UI
JUsers/aikchoontan/AFFY_RAW_DATA/AFFY_HG1_ST_EXPLANTS_U|
JUsers/aikchoontan/PUBLICATIONS/CDK8_Joaquin/SAMR /GSEA_AN
JUsers/aikchoontan/RESEARCH/TCGA_COAD/RNASeq_pett/FPKM/
JUsers/aikchoontan/RESEARCH/Ford_TRAIL_Lina/ANALYSIS_05171
JUsers/aikchoontan/RESEARCH/Ford_TRAIL_Lina/ANALYSIS_05171
JUsers/aikchoontan/Downloads
JUsers/aikchoontan/TAK-733_CLASSIFIER_CRC
JUsers/aikchoontan/GSEA2-2.02
JUsers/aikchoontan/GSEA2-2.02/KEGG_092010
JUsers/aikchoontan/GSEA2-2.02 /RESULTS
JUsers/aikchoontan/GSEA2-2.02 /example_datasets

JUsers /aikchoontan/RESEARCH/THYROID_MET /ALLSIGv4_G1000.C
JUsers /aikchoontan/RESEARCH/CCLE /SQUAMOUS_CELL_LUNG /RM/

5:18:59 PM | [ 4315 [INFO ] Already a synche

'-'. HG_U133A.chip Monday, February 2, 2009 7:32 PM

Leukemia.cls Monday, February 2, 2009 7:32 PM

Leukemia_collapsed_symbols.gct
(23 Leukemina_ALLVSAML_C2_G500.Gsea.1372801...
(2 Leukemina_ALLvSAML_C2_P500.Gsea.13728025... Tuesday, July 2, 2013 4:02 PM

Monday, February 2, 2009 7:32 PM
Tuesday, July 2, 2013 4:00 PM

[ = -

lormats ...

r more options)

(&l .JGSEA_ANALYSIS/kegg hsa.cdk8.gmt
AN

d dataset-template -- NO extracting done

File Format: | GSEA supported file type... [+

Z)

i ] 394M of 600M A




Files loaded into GSEA

Loading ... 3 files

c2.vl.symbols.gmt
Leukemia.cls
Leukemia_collapsed_symbols.gct

Files loaded successfully: 3 / 3

There were NO errors




Select *.gct in Run GSEA

Load data

m Run GSEA

eading edge analysis

Gene set tools

Chip2Chip mapping

* Browse MSigDB

lE:] Analysis history

[ GSEA reports
Processes: click 'status’ field for
results
Name Status
1| Gsea | successs |
2| Gsea | Successs__|

800 GSEA v2.06 (Gene set enrich lysis —- Broad
File Options Downloads Tools Help
Steps in GSEA analysis Gsea x| v

Required fields

Expression dataset

Gene sets database

Number of permutations
Phenotype labels

Collapse dataset to gene symbols
Permutation type

Chip platform(s)

Basic fields

Advanced fields

« [SFJRunGsea ] i § Gsea x
Ul 1

ry

( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip v

500

[‘false

[ gene_set

CEBECWC

Show results folder

®@ < Reset

% Last £5) Command [ Normal B

» Run

5:21:41PM || [ 1948 [INFO ] Loading ... 3 files c2.v1.symbols.gmt Leuk

ia.cls L

ia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... Hﬂ

406M of 600M




Select *.gmt in GSEA

o0 0 GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)

File Options Downloads Tools Help

Steps in GSEA analysis i Gsea x| :{f§ Gsea x| >
Load data
Required fields
Expression dataset [ Leukemi _collapsed_symbols [10056x48 (ann: 10056,48,chip B
B2 runcsea
Gene sets database
— Number of permutations 500 v
Leading edge analysis —
Phenotype labels U
Gene set tools Collapse dataset to gene symbols [false ™|
|
T AT Permutation type [ gene_set D
Chip platform(s) u

* Browse MSigDB
Basic fields
@ Analysis history

Advanced fields

]

I Gene matrix (local gmx/gmt) | Subsets Text entry

GSEA reports kegg.hsa.2010.9.gmt (214 gene sets]
Processes: click 'status' field for kZTl.symbols.gmt (522 gene sets]
results
Name Status
1| Gsea | " Successs
2] Gsea | " Successs

Cancel

®@ < Reset 9 Last 5 Command Normal % » Run

Show results folder

5:22:44 PM H 1948 [INFO ] Loading ... 3 files c2.v1l.symbols.gmt Leukemia.cls Leuk ia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... Hﬁl 396M of GObM ‘




Select *.cls in GSEA

et

GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)

File Options Downloads Tools

Steps in GSEA analysis

Load data

m Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping

* Browse MSigDB
@ Analysis history

~GSEA reports
Processes: click 'status' field for
results
Name Status
1] @ Gsea | Success s
2| @ Gsea | Successs

Show results folder

Help

Gsea x| i Gsea x|

Required fields

Expression dataset
Gene sets database
Number of permutations

Phenotype labels

(o]

Coll. d

[ Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip 5 |

aikchoontan/GSEA2-2.02/example_datasets /c2.v1.symbols.gmt u

to gene sy
Permutation type

Chip platform(s)

Basic fields

Advanced fields

@ <7 Reset

500 ~]
[ false +
[ gene_set B

8006 Select a phenotype

Select source file

[ Leukemia.cls [48 samples(24,24)=>2 classes]

“

Select one phenotype)

ALL_versus_AML
AML_versus_ALL

Options

( Show phenotypes from all source files
( Create an on-the-fly phenotype ...
( Use a gene as the phenotype ...

Cancel

9 Last 5 Command

Normal 3

» Run

5:25:05 PM ” 1948 [INFO ] Loading ... 3 files c2.v1l.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... ”ﬂ

407M of 600M




ollapsed Data

(@)
File Options Downloads Tools Help
Steps in GSEA analysis fHome | iJ}] Load data x & Gsea x

(2] Load data

m Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping
* Browse MSigDB
Analysis history

~GSEA reports

Processes: click 'status' field for
results

Name

1| @ Gsea |
2 | @ Gsea |

Status
" Success 5
“ Success 5

Show results folder

Required fields

Expression dataset

Gene sets database

Number of permutations
Phenotype labels

Collapse dataset to gene symbols
Permutation type

Chip platform(s)

Basic fields

Advanced fields

Gsea x|

& Gsea: Set parameters and run enrick

1= PSEAzSyY

bols [10056x48 (ann: 10056,48,chip 44

aikchoontan/GSEA2-2.02/example_datasets/c2.v1.symbols.gmt O

500 -]

~AIFCEAD D AN fnvimmnn Lt ntnllnsslonnminealadlALL

oo aan 1)
true (use 'chip' to collapse dataset to symbols before analysis)
false (use dataset 'as is' in the original format)

( phenotype Q

® <:J' Reset

5:26:13 PM

5 Command

Normal B‘

» Run

1948 [INFO ] Loading ..

bols.gmt L

ct Files loaded successfully: 3 / 3 There were NO...

394M of 60pM




If Collapsed Data = True, Select *.chip

~ O

GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)

File Options Downloads Tools Help

Steps in GSEA analysis iHome | :§f) Load data x ﬂ-ﬂ“ﬂ-ﬁ“ﬂ—l—{ i@ Gsea x| i@ Gsea x| b
o ] R
!!! Load data i
Required fields
Expression dataset ( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip B p
m Run GSEA ]
Gene sets database aikchoontan/CSEA2-2.02/example_datasets/c2.v1.symbols.gmt U
= Number of permutations 500 v
Leading edge analysis — 9
Phenotype labels 1/GSEA2-2.02/example_datasets /Leukemia.cls#ALL_versus_AML U l
Genelset'tools Collapse dataset to gene symbols [‘true s @
Permutation type [ phenotype |

Chip2Chip mapping

Chip platform(s)

Basic fields

¢
= 1
@Amtysls history '
]
eNo Select one or more chip(s)
Advanced fields E
fChips (from website) { Chips (local .chip) | g
~GSEA reports gseaftp.broadinstitute.org://pub/gsea/annotations /GENE_SYMBOL.chip ’m
Processes: click 'status' field for gseaftp.broadinstitute.org://pub/gsea/annotations /Seq_Accession.chip
results gseaftp.broadinstitute.org://pub/gsea/annotations/SEQ_ACCESSION.chip
Name Status '-', gseaftp.broadinstitute.org://pub/gsea/annotations/HG_Focus.chip
1] o Gsea | “Successs | ", gseaftp.broadinstitute.org://pub/gsea/annotations /HG_U133A.chip
2] @ Gsea [ ~Successs | "2, gseaftp.broadinstitute.org: //pub /gsea/annotations /HG_U133AAOFAV2..chip

'-'. gseaftp.broadinstitute.org://pub/gsea/annotations/HG_U133A_2.chip
'-‘_ gseaftp.broadinstitute.org://pub/gsea/annotations/HG_U133_Plus_2.chip
'-', gseaftp.broadinstitute.org://pub/gsea/annotations/HG_U95Av2.chip

'-'. gseaftp.broadinstitute.org://pub/gsea/annotations/HG_U95B.chip

'-'. gseaftp.broadinstitute.org://pub/gsea/annotations/HG_U95D.chip

'-'_ gseaftp.broadinstitute.org://pub/gsea/annotations/HG_U9SE.chip

'-', gseaftp.broadinstitute.org://pub/gsea/annotations/Hu3 SKsubA.chip

'-'. gseaftp.broadinstitute.org://pub/gsea/annotations/Hu3 SKsubB.chip

o, i KsubC.chip B
mmmmmwmmmmmmg’ S|

»

<

() Help

) ) -
@ < Reset P Last @Command ( Normal v » Run
Show results folder 1

5:27:12 PM H 1948 [INFO ] Loading ... 3 files c2.vl.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... ”ﬂ' 399M of 60¢)M




Select Type of Permutations

800 GSEA v2.06 (Gene set enrich lysis —— Broad !
File Options Downloads Tools Help

Steps in GSEA analysis iHome | :§f Load data_~ [SFTJRunGsea | : § Gsea x| :§ Gsea x| b

Load data ind

Required fields

Expression dataset ( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip %
o [

Gene sets database aikchoontan/GSEA2-2.02/example_datasets/c2.v1.symbols.gmt U

= Number of permutations 500 ﬁ

Leading edge analysis

Phenotype labels 1/GSEA2-2.02/example_datasets /Leukemia.cls#ALL_versus_AML U
Gene set tools Collapse dataset to gene symbols [ false @
= i v
. Chip2Chip mapping Permutation type phenotype

gene_set
Chip platform(s)

* Browse MSigDB
@ Analysis history

Basic fields

Advanced fields

| GSEA reports

Processes: click 'status’ field for
results

Name Status

1] Gsea | Successs |
2 @ Gsea | “Successs__|

@ < Reset $ Last 5] Command Normal 3 » Run

Show results folder

5:28:16 PM “ 1948 [INFO ] Loading ... 3 files c2.v1l.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... ”ﬂ 403M of 60¢M

| 5




elect Number of Permutations

000 GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)
File Options Downloads Tools Help
Steps in GSEA analysis iHome | {[if] Load data x @-ﬂuﬂm—u{ i Gsea x| :d§ Gsea x| b

2] Load data e
Required fields
Py Expression dataset ( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip a
Run GSEA
Gene sets database aikchoontan/GSEA2-2.02/example_datasets/c2.v1.symbols.gmt U
= Number of permutations lSOO
Leading edge analysis i) :
Phenotype labels 1 ]
10
Gene set tools Collapse dataset to gene symbols | 100 |
: | 1000 |
Chip2Chip mapping Permutation type — —~ !
Chip platform(s) U
* Browse MSigDB
Basic fields Show

\E%] Analysis history
Advanced fields Show

~GSEA reports
Processes: click 'status' field for
results
Name Status
1 Gsea | successs |
2] Gsea | Successs |

ry

@ < Reset % Last 5] Command [ Normal 53 » Run

Show results folder

5:23:49 PM H [+] 1948 [INFO ] Loading ... 3 files c2.vl.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... Hﬁl 401M of 60¢M




elect Analysis Name

800

GSEA v2.06 (Gene set enrichment an

File Options Downloads Tools

Help

sis —— Broad Institute]

Steps in GSEA analysis

Load data

m Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping

ome | iJf] Load data x |

i@ Gsea x| :{f Gsea x|

¥ Gsea: Set parametel
Required fields
Expression dataset
Gene sets database
Number of permutations
Phenotype labels
Collapse dataset to gene symbols
Permutation type

Chip platform(s)

Basic fields

Analysis name
Enrichment statistic
Metric for ranking genes

Gene list sorting mode

( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip Q

aikchoontan/GSEA2-2.02/example_datasets/c2.v1.symbols.gmt L_j

500

E

1/GSEA2-2.02/example_datasets /Leukemia.cls#ALL_versus_AML U

[ false

( phenotype

alclt

| Leukemia_GSEA_P500_C2|

( weighted

( Signal2Noise

[ real

ESESESREs

[ GSEA reports Gene list ordering mode ( descending
Processes: click 'status' field for
results Max size: exclude larger sets 500 d
Name Status
1| 8 Gsea | Successs | Min size: exclude smaller sets 10 ﬁ
2 | Gsea | " Success5 |
Save results in this folder (=)
Advanced fields
@ < Reset  Last 5 Command Normal % » Run
Show results folder
5:29:07 PM H 1948 [INFO ] Loading ... 3 files c2.vl.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... “ﬂ 408M of GOQM




Select Enrichment Statistic

800

GSEA v2.06 (Gene set enrichment analysis —-- Broad Institute)

File Options Downloads Tools

Help

Steps in GSEA analysis

H Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping

* Browse MSigDB

IET‘] Analysis history

~ GSEA reports
Processes: click 'status' field for
results
Name Status
1 @ Gsea | Success s
2| @ Gsea | Success s

ome | {§f Load data x

i@ Gsea x| ¢ Gsea x|

v

Required fields

Expression dataset

Gene sets database

Number of permutations
Phenotype labels

Collapse dataset to gene symbols
Permutation type

Chip platform(s)

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

Advanced fields

[ Leukemia_collapsed_symbols [10056x48 (ann: 10056.48.chip |4

aikchoontan/GSEA2-2.02/example_datasets /c2.v1.symbols.gmt U

500 2]

1/GSEA2-2.02/example_datasets /Leukemia.cls#ALL_versus_AML U

[ false g]

[ phenotype FH

| miilonmnin FEEA BEAA £
classic
weighted

weighted_p2

weighted_p1.5 B
[ real ;,e.i
[ descending 4
500 2]
10 2]

Show results folder

@ <7 Reset

9 Last 5 Command [ Normal

» Run

5:29:48 PM ” 1948 [INFO ] Loading ... 3 files c2.vl.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... H'ﬂ

395M of 600M




elect Metric for Ranking

eno GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)
File Options Downloads Tools Help

Steps in GSEA analysis iHome = [SEJRunGsea ] : § Gsea x| i@ Gsea x| b

L2 L oad data

Required fields

A Expression dataset ( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip FH
Run GSEA

T Gene sets database aikchoontan/GSEA2-2.02/example_datasets/c2.v1.symbols.gmt U

= Number of permutations 500 :]
Leading edge analysis

Phenotype labels 1/GSEA2-2.02 /example_datasets /Leukemia.cls#ALL_versus_AML U

Gene set tools Collapse dataset to gene symbols [ false p:«i

. ( x
Chip2Chip mapping Permutation type phenotype H
Chip platform(s) U

Basic fields Hide

— Analysis name Leukemia_GSEA_P500_C2
[§| Analysis history
= Enrichment statistic [ weighted )
Metric for ranking genes Signal2Noise o
v Signal2Noise
Gene list sorting mode tTest
~ Cosine
Sl e Gene list ordering mode | Euclid
Processes: click 'status' field for e
results Max size: exclude larger sets Manhatten
Name Status Pearson
1| Gsea |~ Successs | Min size: exclude smaller sets | Ratio_of Classes
2 @ Gsea [ Successs | Diff_of_Classes

Save results in this folder

G

Advanced fields Show

@ < Reset $ Last £5) Command [ Normal - » Run

i} 399M of 600M

Show results folder

5:30:39 PM

1948 [INFO ] Loading ... 3 files c2.v1l.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO...




ene Sorting Mode

800 GSEA v2.06 (Gene set enrichment analysis -- Broad Instituts
File Options Downloads Tools Help

Steps in GSEA analysis iHome | ¥l Load data x | i Gsea x Gsea x| LR
I % Gsea: Set parameters

Required fields

Expression dataset ( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip )—¢~]
m Run GSEA

Gene sets database aikchoontan/GSEA2-2.02/example_datasets/c2.v1.symbols.gmt U

— Number of permutations 500 ﬁ

Leading edge analysis

Phenotype labels 1/GSEA2-2.02 /example_datasets /Leukemia.cls#ALL_versus_AML U
Gene set tools Collapse dataset to gene symbols [ false ).3.3

( D

Chip2Chip mapping Permutation type phenotype [

Chip platform(s) U

Basic fields

— Analysis name Leukemia_GSEA_P500_C2
l=_|:=:] Analysis history
Enrichment statistic ( weighted )-e-i
Metric for ranking genes [ Signal2Noise 3
Gene list sorting mode ( real o
el Gene list ordering mode ( descending =
Processes: click 'status' field for
results Max size: exclude larger sets 500 2]
Name Status
1| LA | ~Successs | Min size: exclude smaller sets 10 d
2] m Gsea | " Success5 |
Save results in this folder U

Advanced fields

@ <7 Reset P Last 5 Command Normal v » Run

Show results folder

5:31:40 PM H 1948 [INFO ] Loading ... 3 files c2.v1l.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... Hﬂ 404M of GOQM | e



et Gene Set Sizes

800

GSEA

File Options Downloads Tools

Help

e set enrichment Broad Institute]

Steps in GSEA analysis

Load data

m Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping

* Browse MSigDB
IE] Analysis history

~GSEAreports |

Processes: click 'status' field for
results

:Home

Name Status
1| Gsea | Successs |
2 | Gsea [ Success5 |

Required fields

Expression dataset
Gene sets database
Number of permutations

Phenotype labels

Collapse dataset to gene symbols

Permutation type

Chip platform(s)

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

Gsea x| i Gsea x|

fisieniisollaps

_collapsed_symbols [L0056x48 (ann: 10056,48,chip |4

aikchoontan/GSEA2-2.02/example_datasets/c2.v1l.symbols.gmt U

500 ]

1/GSEA2-2.02 /example_datasets /Leukemia.cls#ALL_versus_AML U

[ false

( phenotype

allt

Leukemia_CSEA_P500_C2

T E—

( Signal2Noise

[ real

( descending

500

10

O

Advanced fields
@ </ Reset 9 Last 5 Command Normal B‘ » Run
Show results folder
5:32:17 PM ” 1948 [INFO ] Loading ... 3 files c2.vl.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... Hﬂ 406M of GOQM ‘ -




ave GSEA Results in Specific Folder

GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)

File Options Downloads Tools Help

Steps in GSEA analysis iHome | ifjf) Load data x @MM i Gsea x| i Gsea x| “b
Load data .
Required fields
Expression dataset ( Leukemia_collapsed_symbols [10056x48 (ann: 10056,48,chip 3
m Run GSEA
Gene sets database e o Open : J
— Number of permutations - [ A el [# =16
Leading edge analysis Recent: { 5 RM. 3 [BIX[OIS]
Phenotype labels » | DeGregori_Uruguay [
» (i1 DrugDevelopment
Gene set tools Collapse dataset to gene sym! » [ ETHICAL
= . » (i3] GENOMIC_MEDICINE_NEJM
Chip2Chip mapping Permutation type > B CLASCOW
Chip platform(s) » (i3] Jenn_Symonds_CANB
> Naturelnsight_Genomics_Medicine_2004
* Browse MSigDB > E 35'995 Biomformati
v racticalBioinformatics
Basic fields » {2 CODES Hide
Analysi » (23] COURSE_PROPOSAL
— nalysis name
lE"_] Analysis history M ‘F [E_EICCFUREZI 0
Enrichment statistic
» [ CLASS02
Metric for ranking genes > ([ CLASs03
(™| CLASSO4
Gene list sorting mode » [ STUDENTS
- S » (L] UCCC_SUMMER
T TR Gene list ordering mode » £ uco l
Processes: click 'status' field for = _|x
results Max size: exclude larger sets | | ]
Name Status
1| @ Gsea | ~Successs | Min size: exclude smaller sets @
2 | o Gsea | Success5 |

Save results in this folder

Advanced fields Show

Y )
@ <7 Reset 9 Last 5] Command [ Normal > » Run

- v

Show results folder

5:34:11 PM

[+ 1948 [INFO ] Loading ... 3 files c2.vl.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO...

i § 409M of 604M 5



Advance Options

800

File Options Downloads Tools Help

Steps in GSEA analysis iHome | () Load data x |& Gsea x| :d§ Gsea x| v
g Number of permutations
B oddae =

m Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping

GSEA reports

Processes: click 'status' field for
results

Name Status
1 I @ Gsea I *Success 5 |
2 | Gsea | Successs |

Phenotype labels
Collapse dataset to gene symbols
Permutation type

Chip platform(s)

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

Advanced fields

Collapsing mode for probe sets => 1
gene

Normalization mode

Randomization mode

Omit features with no symbol match
Make detailed gene set report
Median for class metrics

Number of markers

Plot graphs for the top sets of each
phenotype

Seed for permutation
Save random ranked lists

Make a zipped file with all reports

1/GSEA2-2.02/example_datasets /Leukemia.cIs#ALL_versus_AML U

[ false @

( phenotype Fﬂ

Leukemia_GSEA_P500_C2

( weighted

( Signal2Noise

[ real

=)
)
)
[ descending 9
=
=
)

500

10

:hoontan/TEACHING/PracticalBioinformatics /LECTURES /CLASS04

( Max_probe )-é-]
[ meandiv )—é{
( no_balance )-é-]
[ true B
[ true ]
[ false @
100 2
20 ~
timestamp :j
[ false )-é-]
[ false 4

&=

Show results folder

@ </ Reset

9 Last 5 Command Normal B‘

» Run

5:35:00 PM H [+] 1948 [INFO ] Loading ... 3 files c2.v1l.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... ||ﬂ

401M of 600M




Plot number of Markers

8006

GSEA v2.06 (Gene set enrichment analysis -- Broad Institute]

File Options Downloads Tools

Help

Steps in GSEA analysis

Load data

3 Run GSEA

Leading edge analysis

Gene set tools

Chip2Chip mapping

GSEA reports

Processes: click 'status' field for
results

iHome | () Load data x |&

Gsea x| :d§ Gsea x|

Name Status
1| @ Gsea | Success s
2 | Gsea | " Success 5

Number of permutations
Phenotype labels

Collapse dataset to gene symbols
Permutation type

Chip platform(s)

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

Advanced fields

Collapsing mode for probe sets => 1

500 2]

1/GSEA2-2.02/example_datasets /Leukemia.cls#ALL_versus_AML U

[ false @

( phenotype )-é'i

Leukemia_GSEA_P500_C2

( weighted

( Signal2Noise

[ real

)
)
)
[ descending 9
=
=
L

500

10

:hoontan/TEACHING/PracticalBioinformatics /LECTURES /CLASS04

Show results folder

o ( Max_probe )-é-]

Normalization mode [ meandiv )

Randomization mode [ no_balance )-e-]

Omit features with no symbol match [ true @

Make detailed gene set report [ true )-é-i

Median for class metrics [ false @

Number of markers 100 k

::):ng;tayzhes for the top sets of each [20 d

Seed for permutation timestamp :j

Save random ranked lists [ false )-e-]

Make a zipped file with all reports [ false @ E
v

@ < Reset 9 Last £5) Command Normal B‘ » Run

5:35:00 PM H 1948 [INFO ] Loading ... 3 files c2.v1.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... Hﬂ

401M of 600M




Plot Graphs for the Top Gene Sets

eno GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)
File Options Downloads Tools Help

Steps in GSEA analysis iHome | (i) Load data x [SE-JRunGseaws] : § Gsea x| :{§ Gsea x| b

& Number of permutations 500
Load data L]
Phenotype labels 1/GSEA2-2.02/example_datasets /Leukemia.cls#ALL_versus_AML U
Py Collapse dataset to gene symbols [ false r:i
rancsen
T Permutation type [ phenotype s
M
Chip platform(s) U

Leading edge analysis
Gene set tools Basic fields

Chip2Chip mapping Analysis name Leukemia_GSEA_P500_C2
Enrichment statistic [ weighted ﬂ
q ; (o : B
* Browse MSigDB Metric for ranking genes Signal2Noise v
Gene list sorting mode [real =)
— Gene list ordering mode ( descending r:i
IE:] Analysis history
= Max size: exclude larger sets 500 ﬂ
Min size: exclude smaller sets 10 ﬂ
Save results in this folder :hoontan/TEACHING/PracticalBioinformatics /LECTURES /CLASS04 U
~GSEA reports
Processes: click 'status' field for
results Advanced fields
Name Status
1| @ Gsea | " Successs | Collapsing mode for probe sets => 1 [ Max_probe =
2 | o Gsea | Successs | gene
Normalization mode [ meandiv r:}
Randomization mode [ no_balance ﬂ
Omit features with no symbol match [ true laa
Make detailed gene set report [ true Wi
Median for class metrics [ false r:i
Number of markers 100 ﬂ
Plot graphs for the top sets of each
| 100
phenotype
Seed for permutation timestamp ﬂ
Save random ranked lists [ false ﬂ
Make a zipped file with all reports [ false % “L
}V
@ </ Reset 0 Last 5 Command [ Normal o » Run
Show results folder

5:36:07 PM ” 1948 [INFO ] Loading ... 3 files c2.vl.symbols.gmt Leukemia.cls Leukemia_collapsed_symbols.gct Files loaded successfully: 3 / 3 There were NO... ”ﬂ' 405M of GOQM




Execute GSEA

800 GSEA v2.06 e set enrichment sis ——
File Options Downloads Tools Help
Steps in GSEA analysis fHome | ) Load data x |& i Gsea x| :¢§ Gsea x| v
2 Number of permutations 500 =
B Lond ata =
Phenotype labels 1/CSEA2-2.02/example_datasets/Leukemia.cls#ALL_versus_AML U
Collapse dataset to gene symbols [ false ﬂ
m Run GSEA
Permutation type [ phenotype %)
. 1
— Chip platform(s) U F
Leading edge analysis
Gene set tools Basic fields
Chip2Chip mapping Analysis name Leukemia_GSEA_P500_C2
Enrichment statistic ( weighted )-ei
q o (s - x
* Browse MSigDB Metric for ranking genes Signal2Noise )-v-i
Gene list sorting mode [ real 3
— Gene list ordering mode [ descending Q
l§| Analysis history
== Max size: exclude larger sets 500 ﬁ
Min size: exclude smaller sets 10 B
Save results in this folder :hoontan/TEACHING/PracticalBioinformatics /LECTURES /CLASS04 u
GSEA reports
Processes: click 'status’ field for
results Advanced fields
Name Status
1 Gsea * Success 5 Collapsing mode for probe sets => 1 [ Max_probe )—%-]
2 @ Gsea " Success 5 gene
3 Gsea Running Normalization mode [ meandiv )-é-i
Randomization mode [ no_balance 3
Omit features with no symbol match [ true Q
Make detailed gene set report [ true )-6-;
Median for class metrics [ false )—%vi
Number of markers 100 ﬂ
Plot graphs for the top sets of each
phenotype 100 B
Seed for permutation timestamp B
Save random ranked lists [ false )-6-;
Make a zipped file with all reports [ false )—%vi JU

Show results folder

[« €

@ < Reset

9 Last

=) Coné[ Normal

v |

» Run

5:36:39 PM || [ 3250 [INFO 1 Already a synched dataset-template —- NO extracting done

I

780M of 895M




Running Status (message)

~Application messages

HiLl {

neiractiui.
Iteration:
Iteration:
Iteration:
Iteration:
Iteration:
Iteration:
Iteration:
Iteration:
Iteration:
Iteration:
Iteration:
Finished permutations ... creating reports

INFO - Already a synched dataset-template -- NO extracting done
Creating marker selection reports ...

Creating FDR reports ...

r———

ML) OUU TUI LEURCHHHA_LUNAPOYEU_DYHIUUID.LEURCHIIA.CIDTTMLL_VEIDUDS _MiviL
446/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
451/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
456/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
461/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
466/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
471/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
476/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
481/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
486/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
491/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML
496/500 for Leukemia_collapsed_symbols.Leukemia.cls#ALL_versus_AML

R

9

( Clear All Output ) ( Copy

HINIRER

é] Con

;
]

7015 [INFO ] Already a synched dataset-template -- NO extracting done




Parameters as Command Line

800

Lommand Line ror. xi

ne It

Xto

101S

(O

Show results folder

java -Xmx512m xtools.gsea.Csea -res /Users/aikchoontan/GSEA2-2.02/example_datasets/Leukemia_collapsed_symbols.gct -cls /Users/aikchoontan/GSEA2-2.02/example_datasets/Leuken

<« »|
[ Cancel ) [y Copy
4\
Seed for permutation timestamp L]
Save random ranked lists [ false v ]
Make a zipped file with all reports [ false v ]
@ <7 Reset % Last £5) Command I [ Normal 3] » Run




Run Completed

“GSEA reports
Processes: click 'status' field for
results
Name Status
1 Csea “ Success 5
2 Gsea " Success 5

é 3 Gsea * Success 5

Show results folder




utputs GSEA

GSEA Report for Dataset Leukemia_collapsed_symbols

Enrichment in phenotype: ALL (24 samples)

Snapshot of enrichment results

e e e e 000

Guide to interpret results

Detailed enrichment results in html format
Detailed enrichment results in excel format (tab delimited text)

219 / 394 gene sets are upregulated in phenotype ALL

0 gene sets are significant at FDR < 25%

3 gene sets are significantly enriched at nominal pvalue < 1%
17 gene sets are significantly enriched at nominal pvalue < 5%

Enrichment in phenotype: AmL (24 samples)

Snapshot of enrichment results

e e 000000

Guide to interpret results

Dataset details

« The dataset has 10056 features (genes)

Detailed enrichment results in html format
Detailed enrichment results in excel format (tab delimited text)

175 / 394 gene sets are upregulated in phenotype AML

0 gene sets are significantly enriched at FDR < 25%

2 gene sets are significantly enriched at nominal pvalue < 1%
19 gene sets are significantly enriched at nominal pvalue < 5%

« No probe set => gene symbol collapsing was requested, so all 10056 features were used

Gene set details

« Gene set size filters (min=10, max=500) resulted in filtering out 128 / 522 gene sets
« The remaining 394 gene sets were used in the analysis

« List of gene sets used and their sizes (

d to fi in the specified dataset)

Gene markers for the ALL versus AML cCOMparison

® 0o 0000

Buttefly plot of significant genes
Global statistics and plots

* Plot of p-values vs. NES
« Global ES histogram

Other

« Parameters used for this analysis

The dataset has 10056 features (genes)

# of markers for phenotype ALL: 5460 (54.3% ) with correlation area 60.5%
# of markers for phenotype AML: 4596 (45.7% ) with correlation area 39.5%
Detailed rank ordered gene list for all features in the dataset

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

xtools.gsea.Gsea [Tue, Sep 24, '13 5 PM 36]

Report: Leukemia_GSEA_P500_C2.Gsea.1380065792604.rpt by user: aikchoontan

Website: www.broadinstitute.org/GSEA Questions & Suggestions: Emal




Snapshot of enrichment results

Table: Snapshot of enrichment results

Enrichment plot: SETPATHWAY
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Enrichment Results in ALL

Table: Gene sets enriched in phenotype ALL (24 samples) [plain text format]

1 SETPATHWAY Details ... 1 0.78|1.83 |[0.000 0.755 0.348 1489 tags=55%, list=15%, signal=64%
2 ||SIG_BCR_SIGNALING_PATHWAY Details ... 44 0.53||1.82 |(0.016 0.400 0.356 2233 tags=50%, list=22%, signal=64%
3 ||GLUT_UP Details ... 269 |(0.44((1.77 |0.016 0.454 0.502 2596 tags=43%, list=26%, signal=57%
4 ||CARM-ERPATHWAY Details ... 26 0.61||1.76 |[0.030 0.386 0.538 1548 tags=50%, list=15%, signal=59%
5 |[BCRPATHWAY Details ... 34 0.53||1.73 |[0.004 0.395 0.614 830 tags=26%, list=8%, signal=29%

6 ||DNAFRAGMENTPATHWAY Details ... 10 0.70||1.70 |[0.015 0.437 0.668 1923 tags=60%, list=19%, signal=74%
7 ||SIG_PIP3_SIGNALING_IN_B_LYMPHOCYTES Details ... 32 0.51||1.69 |[0.031 0.405 0.680 2026 tags=50%, list=20%, signal=62%
8 ||FETAL_LIVER_HS_ENRICHED_TF_JP Details ... 68 0.43||1.68 ((0.016 0.381 0.692 271 tags=47%, list=27%, signal=64%
9 ||MRNA_SPLICING Details ... 47 0.61|1.66 |[0.059 0.400 0.728 3190 tags=79%, list=32%, signal=115%
10 [[CXCR4PATHWAY Details ... 23 0.52||1.66 |[0.012 0.360 0.728 2192 tags=43%, list=22%, signal=55%
11 || ST_PHOSPHOINOSITIDE _3_KINASE_PATHWAY Details ... 32 0.46|1.63 ((0.029 0.399 0.772 2026 tags=41%, list=20%, signal=51%
12 ||HTERT_UP Details ... 108 |/0.42|1.61 ((0.019 0.426 0.808 2249 tags=40%, list=22%, signal=51%
13 ||CR_REPAIR Details ... 39 0.56|1.60 ((0.058 0.417 0.816 3683 tags=77%, list=37%, signal=121%
14 |[PROTEASOME_DEGRADATION Details ... 31 0.60||1.59 |(0.083 0.424 0.834 1699 tags=45%, list=17%, signal=54%
15 ||ACHPATHWAY Details ... 14 0.51||1.58 ((0.048 0.421 0.844 1357 tags=43%, list=13%, signal=49%
16 |[CALCINEURINPATHWAY Details ... 18 0.54||1.58 ((0.027 0.398 0.848 2307 tags=39%, list=23%, signal=50%
17 ||RAP_UP Details ... 169 ||0.40||1.56 ([0.048 0.447 0.874 1364 tags=29%, list=14%, signal=33%
18 |[ST_B_CELL_ANTIGEN_RECEPTOR Details ... 38 0.44||1.55 ([0.045 0.431 0.878 2233 tags=39%, list=22%, signal=51%
19 ||MRNA_PROCESSING Details ... 40 0.58|1.54 ((0.097 0.444 0.890 2070 tags=63%, list=21%, signal=78%
20 ||SIG_CHEMOTAXIS Details ... 40 0.44||1.54 ((0.008 0.426 0.890 873 tags=25%, list=9%, signal=27%
21 ||CELL_CYCLE Details ... 72 0.46|1.53 |(0.087 0.412 0.892 3214 tags=61%, list=32%, signal=89%
22 ||MAP00970_AMINOACYL_TRNA_BIOSYNTHESIS Details ... 16 0.61||1.53 |(0.086 0.398 0.892 2730 tags=75%, list=27%, signal=103%
23 ||UCALPAINPATHWAY Details ... 16 0.49|1.53 |[0.051 0.389 0.898 614 tags=19%, list=6%, signal=20%
24 ||ST_DICTYOSTELIUM_DISCOIDEUM_CAMP_CHEMOTAXIS_PATHWAY Details ... 30 0.42||1.51 |(0.038 0.422 0.910 2094 tags=37%, list=21%, signal=46%
25 ||GPCRPATHWAY Details ... 33 0.43|(1.47 || 0.060 0.506 0.934 2356 tags=33%, list=23%, signal=43%
26 ||PARTPATHWAY Details ... 20 0.47||1.47 ([0.070 0.505 0.938 1053 tags=25%, list=10%, signal=28%
27 ||ATRBRCAPATHWAY Details ... 19 0.52|(1.46 || 0.060 0.505 0.942 2951 tags=53%, list=29%, signal=74%
28 || TRNA_SYNTHETASES Details ... 17 0.58(|1.46 |[0.131 0.503 0.948 2730 tags=71%, list=27%, signal=97%
29 ||MAP00562_INOSITOL_PHOSPHATE_METABOLISM Details ... 18 0.46|(1.45 || 0.067 0.494 0.948 463 tags=28%, list=5%, signal=29%
30 ||MAP00240_PYRIMIDINE_METABOLISM Details ... 41 0.49(|1.45 |(0.121 0.494 0.950 1929 tags=44%, list=19%, signal=54%
31 ([TELPATHWAY Details ... 18 0.50|(1.41|0.082 0.587 0.962 1821 tags=33%, list=18%, signal=41%
32 ||MAP00230_PURINE_METABOLISM Details ... 80 0.40||1.41 ([0.143 0.576 0.966 3333 tags=52%, list=33%, signal=78%
33 ([PITX2PATHWAY Details ... 16 0.47|(1.40 || 0.089 0.573 0.968 1318 tags=38%, list=13%, signal=43%
34 ||INSULIN_2F_UP Details ... 169 |/0.37|/1.38 ((0.153 0.635 0.974 2697 tags=38%, list=27%, signal=51%
35 ||[DNA_DAMAGE_SIGNALLING Details ... 89 0.36|(1.37 ||0.124 0.628 0.976 1971 tags=31%, list=20%, signal=39%
36 ||PROTEASOMEPATHWAY Details ... 21 0.59(|1.37 |[0.210 0.632 0.980 2917 tags=71%, list=29%, signal=100%
37 ||HCMVPATHWAY Details ... 16 0.46|(1.36 ||0.137 0.623 0.980 347 tags=19%, list=3%, signal=19%
38 ||MEF2DPATHWAY Details ... 19 0.43||1.36 |[0.107 0.620 0.984 777 tags=21%, list=8%, signal=23%
39 ||SA_B_CELL_RECEPTOR_COMPLEXES Details ... 23 0.39((1.35||0.125 0.616 0.984 2084 tags=30%, list=21%, signal=38%
40 ||IL7PATHWAY Details ... 16 0.50||1.35 |[0.146 0.607 0.984 2212 tags=50%, list=22%, signal=64%




Results on SETPATHWAY (Summary)

Table: GSEA Resulis Summary

| Dataset || Leukemia_collapsed_symbols.Leukemia.cls#ALL _versus_AML |

| Phenotype ” Leukemia.cls#ALL versus_AML |
| Upregulated in class ”ALL |
| GeneSet || SETPATHWAY |
|Enrichment Score (ES) ”0.7762963 |
|Norma|ized Enrichment Score (NES)" 1.8301569 |
|Nomina| p-value "0.0 |
|FOR g-value ||0.7549038 |

|

|FWER p-Value [|0.348




Results on SETPATHWAY (Enrichment Plot)

Enrichment plot: SETPATHWAY
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Fig 1: Enrichment plot: SETPATHWAY
Profile of the Running ES Score & Positions of GeneSet Members on the Rank Ordered List



Results on SETPATHWAY (Genes)

Table: GSEA details [plain text format]

HEHEENEEEE R
- O

ANP32A ([na 301 0.958 0.1730 Yes
SET na 612 0.807 0.3131 Yes
DFFB na 666 0.791 0.4755 Yes
CREBBP |[na 1069 0.659 0.5752 Yes
APEX1 |[[na 1460 0.576 0.6584 Yes
HMGB2 | na 1489 0.570 0.7763 Yes
NME1 na 5550 -0.009 0.3740 No
DFFA na 5685 -0.027 0.3665 No
GZMA na 6060 -0.073 0.3446 No
PRF1 na 6447 -0.114 0.3304 No
GZMB na 6618 -0.135 0.3422 No




Results on SETPATHWAY (Heatmap)
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Results on SETPATHWAY (Random ES Distribution)

SETPATHWAY: Random ES distribution
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Fig 3: SETPATHWAY: Random ES distribution
Gene set null distribution of ES for SETPATHWAY



Results on Enriched in the AML Phenotype

Enrichment plot:
MAPO0380_TRYPTOPHAN_METABOLISM
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Profile of the Running ES Score & Positions of GeneSet Members on the Rank Ordered List



Heatmap of the Top 100 Genes

GSEA Report for Dataset Leukemia_collapsed_symbols el el el elilellel el el efslelelelsiblE R R R R
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TCLIA
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. . cp/9B____
Enrichment in phenotype: ALL (24 samples) CRIT
MME
BLNK
* 219/ 394 gene sets are upregulated in phenotype ALL },‘3,‘3 gc
* 0 gene sets are significant at FDR < 25% gg’“’n‘\
* 3 gene sets are significantly enriched at nominal pvalue < 1% KIAA
« 17 gene sets are significantly enriched at nominal pvalue < 5% WYST,
* Snapshot of enrichment results SIpRCA:
* Detailed enrichment results in html format [Si5)
* Detailed enrichment results in excel format (tab delimited text) cbzz 00
. n SNX
« Guide to interpret results KIAAOIZ
UPF.
DYRK
: " KIAA
Enrichment in phenotype: AmL (24 samples) PSR
ZHX.
IFI
* 175/ 394 gene sets are upregulated in phenotype AML x,;g};:
* 0 gene sets are significantly enriched at FDR < 25% :_E-;R
« 2 gene sets are significantly enriched at nominal pvalue < 1% AUTS
« 19 gene sets are significantly enriched at nominal pvalue < 5% KIAA(
 Snapshot of enrichment results ool
* Detailed enrichment results in html format ZCIHAV.
* Detailed enrichment results in excel format (tab delimited text) CAcTE.
* Guide to interpret results SPTBN.
POUZAF.
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Dataset details GIRE
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SSBP.
* The dataset has 10056 features (genes) ﬁﬁpn
* No probe set => gene symbol collapsing was requested, so all 10056 features were used ‘éﬁéfs’
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CTor:
Gene set details KTNT 777 TRNDC
TAGLN.
GJB.
« Gene set size filters (min=10, max=500) resulted in filtering out 128 / 522 gene sets Tﬂ"g;
* The remaining 394 gene sets were used in the analysis CHRFANTA CHRNA
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. TYROBP
Gene markers for the ALL versus AML cOmMparison SaR
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e The dataset has 10056 features (genes) :g;AB
« # of markers for phenotype ALL: 5460 (54.3% ) with correlation area 60.5% STATAC
« # of markers for phenotype AML: 4596 (45.7% ) with correlation area 39.5% PTEN
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o Detailed rank ordered gene list for all features in the dataset e ————
« Heat map and gene list correlation profile for all features in the dataset PRPIS
« Buttefly plot of significant genes AT Lz
LMOD
PCBD
Global statistics and plots Sy
GCAT
KCNH.
o Plot of p-values vs. NES oL
* Global ES histogram PRG.
CRHR
at
DCL-
Other FAH
APLP;
Z2YX
HOXA!
« Parameters used for this analysis o
RNASE.
BSG
FZR.
PLAGLT
1894 fat
xtools.gsea.Gsea [Tue, Sep 24, '13 5 PM 36] Report: Leukemia_GSEA_P500_C2.Gsea.1380065792604.rpt by user: aikchoontan Website: www.br goz -
TCds
RIAAIISS
TARP /// TRGVI




Ranked list metric (Signal2Noise)
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Gene Ranking

Ranked Gene List Correlation Profile

Corr. area bias to ALL = 60.5% & Fero crossing at rank 5460 {54.3%)

‘ALL" (positively correlated)

e e e e e —— — e —— ) —— — . — . —— . —— - (— — —

ML' (negatively correlated)
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Gene list location
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Results also availlable as Excel Files

LECTUREO4.pptx |%| 41BBPATHWAY_1535.png m
é 41BBPATHWAY.html
: 41BBPATHWAY.xIs
[%| ACE2PATHWAY_1364.png
ACE2PATHWAY.htm|
ACE2PATHWAY.xls
(%] ACHPATHWAY_1079.png
ACHPATHWAY.html|
ACHPATHWAY.xls
(%] AKAP96PATHWAY_1328.png
AKAP9G6PATHWAY. html
AKAPIEPATHWAY.xIs
(%] AKAPCENTROSOMEPATHWAY_1289.png
AKAPCENTROSOMEPATHWAY.htm|
AKAPCENTROSOMEPATHWAY.xls
(%] ANDROGEN_GENES_FROM_NETAFFX_1292.png
ANDROGEN_GENES_FROM_NETAFFX.html
ANDROGEN_GENES_FROM_NETAFFX.xIs
(%] ANTI_CD44_DOWN_1622.png
ANTI_CD44_DOWN.htm|
ANTI_CD44_DOWN.xIs
[¥| ANTI_CD44_UP_1481.png
ANTI_CD44_UP.html
ANTI_CD44_UP.xls
(%] AR_MOUSE_PLUS_TEST...OM_NETAFFX_1523.png
I i *| AR_MOUSE_PLUS_TESTO_FROM_NETAFFX.html .

4/ p»l




In Results Folder, look for index.html

| 3,

i[s) W [s) H[s) I

V3

i[s) (W 3

Name

IL7PATHWAY .html
IL7PATHWAY .xls
ILLOPATHWAY_1613.png
ILLOPATHWAY.html
ILLOPATHWAY.xIs
index.html
INFLAMPATHWAY_1388.
INFLAMPATHWAY.html
INFLAMPATHWAY .x|s
INS_1577.png

INS.html

INS.xIs
INSULIN_2F_DOWN_1550.png
INSULIN_2F_DOWN.html
INSULIN_2F_DOWN.xIs

4| Date Modified

Today, 5:37 PM
Today, 5:37 PM
Today, 5:38 PM
Today, 5:38 PM
Today, 5:38 PM
Today, 5:38 PM
Today, 5:37 PM
Today, 5:37 PM
Today, 5:37 PM
Today, 5:38 PM
Today, 5:38 PM
Today, 5:38 PM
Today, 5:38 PM
Today, 5:38 PM
day, 5:38 PM

Size Kind
8 KB HTML ...ument
4 KB Micro...rkbook
16 KB Portab...image
8 KB HTML ...ument
4 KB Micro...rkbook
4 KB HTML ...ument
20 KB Portab...image
8 KB HTML ...ument
4 KB Micro...rkbook
25 KB Portab...image

GSEA Report for Dataset Leukemia_collapsed_symbols

Enrichment in phenotype: ALL (24 samples)

« 219/394 gene sets are upregulated in phenotype ALL

« 0 gene sets are significant at FDR < 25%

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

« 17 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 o interpret results

Enrichment in phenotype: AmL (24 samples)

« 175/ 394 gene sets are upregulated in phenotype AML

« 0 gene sets are significantly enriched at FDR < 25%

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

« 19 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

Dataset details

« The dataset has 10056 features (genes)
« No probe set => gene symbol collapsing was requested, so all 10056 features were used

Gene set details

* Gene set size filters (min=10, max=500) resulted in filtering out 128 / 522 gene sets
« The remaining 394 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 ALL versus AML cOmparison

« The dataset has 10056 features (genes)

« #of markers for phenotype ALL: 5460 (54.3% ) with correlation area 60.5%
« # of markers for phenotype AML: 4596 (45.7% ) with correlation area 39.5%
« Detailed rank ordered gene list for all features in the dataset

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

« Buttefly plot of significant genes

Global statistics and plots

 Plot of pvalues vs. NES
 Global ES histogram

Other

« Parameters used for this analysis

Xt00is gsea. Gsea [Tue, Sep 24,13 5 PM 36] Report: Leukemia_GSEA_PS00_C2.Gsea.1380065792604.rpt by user: aikchoontan

Websto: www.broadinstitute.oQ/GSEA Questions & Suggestons: Emal




In Results Folder, look for
gsea_report_for*.xls

i[s)

W[ = i [s) [

i[s) W

ie) i[s)

Name A Date Modified Size Kind
GO_0005739.html Today, 5:37 PM 33 KB HTML ...ument
GO_0005739.xIs Today, 5:37 PM 12 KB Micro...rkbook
GPCRPATHWAY_1109.png Today, 5:37 PM 29 KB Portab...image
GPCRPATHWAY.html Today, 5:37 PM 12 KB HTML ...ument
GPCRPATHWAY.xls Today, 5:37 PM 4 KB Micro...rkbook
GPCRS_CLASS_A_RHODOPSIN-LIKE_1466.png Today, 5:38 PM 78 KB Portab...image
GPCRS_CLASS_A_RHODOPSIN-LIKE.html Today, 5:38 PM 29 KB HTML ...ument
GPCRS_CLASS_A_RHODOPSIN-LIKE.xIs Today, 5:38 PM 8 KB Micro...rkbook
GPCRS_CLASS_B_SECRETIN-LIKE_1370.png Today, 5:37 PM 20 KB Portab...image
GPCRS_CLASS_B_SECRETIN-LIKE.html Today, 5:37 PM 8 KB HTML ...ument
GPCRS_CLASS_B_SECRETIN-LIKE.xIs Today, 5:37 PM 4 KB Micro...rkbook
gsea_report_for_ALL_1380065792604.html| Today, 5:38 PM 53 KB HTML ...ument
gsea_report_for_ALL_1380065792604.xls Today, 5:38 PM 29 KB Micro...rkbook
gsea_report_for_AML_1380065792604.htm| Today, 5:38 PM 45 KB HTML ...ument
gsea_report_for_AML_1380065792604.xIs Today, 5:38 PM 25 KB Micro...rkbook
gset_rnd_es_dist_1038.png Today, 5:37 PM 33 KB Portab...image
gset_rnd_es_dist_1041.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1044.png Today, 5:37 PM 29 KB Portab...image
.| gset_rnd_es_dist_1047.png Today, 5:37 PM 33 KB Portab...image
gset_rnd_es_dist_1050.png Today, 5:37 PM 33 KB Portab...image
| gset_rnd_es_dist_1053.png Today, 5:37 PM 33 KB Portab...image
| gset_rnd_es_dist_1056.png Today, 5:37 PM 29 KB Portab...image
gset_rnd_es_dist_1059.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1062.png Today, 5:37 PM 33 KB Portab...image
.| gset_rnd_es_dist_1065.png Today, 5:37 PM 33 KB Portab...image
gset_rnd_es_dist_1068.png Today, 5:37 PM 29 KB Portab...image
gset_rnd_es_dist_1071.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1074.png Today, 5:37 PM 33 KB Portab...image
| gset_rnd_es_dist_1077.png Today, 5:37 PM 33 KB Portab...image
gset_rnd_es_dist_1080.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1083.png Today, 5:37 PM 33 KB Portab...image
| gset_rnd_es_dist_1086.png Today, 5:37 PM 29 KB Portab...image
gset_rnd_es_dist_1089.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1092.png Today, 5:37 PM 33 KB Portab...image
. gset_rnd_es_dist_1095.png Today, 5:37 PM 29 KB Portab...image
gset_rnd_es_dist_1098.png Today, 5:37 PM 29 KB Portab...image
gset_rnd_es_dist_1101.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1104.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1107.png Today, 5:37 PM 33 KB Portab...image
gset_rnd_es_dist_1110.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1113.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1116.png Today, 5:37 PM 33 KB Portab...image
gset_rnd_es_dist_1119.png Today, 5:37 PM 29 KB Portab...image
| gset_rnd_es_dist_1122.png Today, 5:37 PM 33 KB Portab...image
gset_rnd_es_dist_1125.png Today, 5:37 PM 33KB Portab...image
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Leading Edge Analysis

800

File Options Downloads
Steps in GSEA analysis

Tools

GSEA v2.06 (Gene set enrichment analysis -- Broad Institute)
Help

B12] Load data

iHome | i) Load data x |:EJRunGsea x|i Gsea x|:{f§ Gsea x

m Run GSEA
Leading edge analysis

Gene set tools

Chip2Chip mapping

* Browse MSigDB
KE] Analysis history

~GSEA reports

Processes: click 'status' field for
results

Name

Status
1 Gsea

" Success 5

2 @ Gsea " Success 5

3 @ Gsea " Success 5

Show results folder

5:56:05 PM || 7015 [INFO ] Already a synched dataset

Select a GSEA result from the application cache

[ OR ] Locate a GSEA result folder from the file system

Load GSEA Results

Vaja

<Waiting for input>

-~ NO extracting done

[

661M of 1399M




Leading Edge Analysis

®eno optio

HNC_AZ_KEGG_G500.Gsea.1241018383520.rpt [Wed, Apr 29, '09] =
KEGG_G500.Gsea.1363654078012.rpt [Mon, Mar 18, '13]
KEGG_RMA_GENES_2S_2R_G1000.Gsea.1330469929997.rpt [Tue, Feb 28, '12]
KEGG_TNBC_ENMD2076_WITH_BT20.Gsea.1330467776405.rpt [Tue, Feb 28, '12]
KEGG_TNBC_ENMD2076_WITH_BT20_G1000.Gsea.1330468035752.rpt [Tue, Feb 28,
KEGG_TNBC_ENMD2076_WITHOUT_134.Gsea.1330467411613.rpt [Tue, Feb 28, '12]
KEGG_TNBC_ENMD2076_WITHOUT_MDAMB134_G1000.Gsea.1330468263758.rpt [Tu
KRASmMPIK3CAmM_BioCARTA_G500.Gsea.1333989931733.rpt [Mon, Apr 9, '12]
KRASMPIK3CAmM_KEGG_G500.Gsea.1333989792028.rpt [Mon, Apr 9, '12]
Leukemia_GSEA_P500_C2.Gsea.1380065792604.rpt [Tue, Sep 24, '13]
Leukemina_ALLvSAML_C2_G500.Gsea.1372801898748.rpt [Tue, Jul 2, '13]
Leukemina_ALLvSAML_C2_P500.Gsea.1372802522099.rpt [Tue, Jul 2, '13]
LexR_AMBION_G500.Gsea.1349227665580.rpt [Tue, Oct 2, '12]
LexR_KEGG_G500.Gsea.1349227492973.rpt [Tue, Oct 2, '12]
LexR_PREvsPOST2_AMBION_G500.Gsea.1372950060698.rpt [Thu, Jul 4, '13]
LexR_PREvsPOST2_KEGG_G500.Gsea.1372950012625.rpt [Thu, Jul 4, '13]
LexRTRAIL_vs_pcDNATRAIL_AMBION_G500.Gsea.1372952594743.rpt [Thu, Jul 4, '13] E
LexRTRAIL_vs_pcDNATRAIL_KEGG_G500.Gsea.1372952606534.rpt [Thu, Jul 4, '13] |v
— - < >

| (@ Help | [ Cancel ) W

VA




Leading Edge Analysis

8006 GSEA v2.06 (Gene set enrichment analysis -- Broad Institute,
File Options Downloads Tools Help
Steps in GSEA analysis iHome | :jf) Load data x |ifJRun Gsea x|i¢§ Gsea x|:{§ Gsea x b

m Run GSEA
Leading edge analysis

Gene set tools

a Chip2Chip mapping

* Browse MSigDB
[E:] Analysis history

GSEA reports
Processes: click 'status’ field for
results
Name Status
1 @ Gsea " Success 5
2 @ Gsea - Success 5
3 @ Gsea " Success 5

Show results folder

Select a GSEA result from the application cache

ics/LECTURES/CLASS04/Leukemia_GSEA_P500_C2.Gsea.1380065792604 U

[ OR ] Locate a GSEA result folder from the file system

Load GSEA Results

)

Filter Gene Sets

positive phenotype: na pos

negative phenotype: AML

Q- 394 out of 394 gene sets
Gene Set Size NES NOM p-val FDR g-val FWER p-val Rank at Max Leading Edge
SETPATHWAY 11 0.776 1.83 0 0.755 0.348 1,489 tags=55%, list=... [
SIG_BCR_SIGNALL... 44 0.527 1.824 0.016 0.399 0.356 2,233 tags=50%, list=_..
GLUT_UP 269 0.44 1.769 0.016 0.454 0.502 2,596 tags=43%, li
CARM-ERPATH... 26 0.61 1.755 0.03 0.384 0.536 1,548 tags=50%, li: . |
BCRPATHWAY 34 0.533 1.728 0.004 0.395 0.614 830 tags=26%, list=...
DNAFRAGMENT... 10 0.703 1.696 0.015 0.437 0.668 1,923 tags=60%, li
SIG_PIP3_SIGNAL... 32 0.508 1.687 0.031 0.405 0.68 2,026 tags=50%, li
FETAL_LIVER_HS... 68 0.435 1.678 0.016 0.381 0.692 2,711 tags=47%, li
MRNA_SPLICING 47 0.613 1.657 0.059 0.4 0.728 3,190 tags=79%, li
CXCR4PATHWAY 23 0.521 1.657 0.012 0.36 0.728 2,192 tags=43%, li
ST_PHOSPHOINO... 32 0.464 1.63 0.029 0.398 0.772 2,026 tags=41%, li
HTERT_UP 108 0.421 1.611 0.019 0.426 0.808 2,249 tags=40%, li
CR_REPAIR 39 0.565 1.603 0.058 0.418 0.816 3,683 tags=77%, li
PROTEASOME_D... 31 0.602 1.591 0.083 0.424 0.834 1,699 tags=45%, li
ACHPATHWAY 14 0.512 1.582 0.048 0.421 0.844 1,357 tags=43%, li
CALCINEURINPA... 18 0.536 1.58 0.027 0.398 0.848 2,307 tags=39%,
RAP_UP 169 0.396 1.555 0.048 0.447 0.874 1,364 tags=29%, li
ST_B_CELL_ANTL... 38 0.438 1.552 0.045 0.43 0.878 2,233 tags=39%, li
MRNA_PROCESSI.... 40 0.584 1.538 0.097 0.444 0.89 2,070 tags=63%, li
SIG_CHEMOTAXIS 40 0.444 1.536 0.008 0.426 0.89 873 tags=25%, li
CELL_CYCLE 72 0.464 1.534 0.087 0.411 0.892 3,214 tags=61%, li
MAPO0970_AMI... 16 0.612 1.532 0.086 0.397 0.892 2,730 tags=
UCALPAINPATH... 16 0.487 1.529 0.051 0.389 0.898 614 tags=
ST_DICTYOSTELL... 30 0.42 1.511 0.038 0.421 0.91 2,094 tags=37%, li
GPCRPATHWAY 33 0.428 1.473 0.06 0.506 0.934 2,356 tags=33%,
PAR1PATHWAY 20 0.47 1.467 0.07 0.505 0.938 1,053 tags=25%, li
ATRBRCAPATHW... 19 0.523 1.461 0.06 0.505 0.942 2,951 tags=53%, li o
TRNA_SYNTHET... 17 0.583 1.456 0.131 0.503 0.948 2,730 tags=71%, list=_..
MAP0O0562_INO... 18 0.462 1.453 0.067 0.494 0.948 463 tags=28%, li
MAP00240_PYRI... 41 0.491 1.446 0.121 0.494 0.95 1,929 tags=44%, li .
TELPATHWAY 18 0.495 1.409 0.082 0.587 0.962 1,821 tags=33%, list=_..
MAP00230_PURI... 80 0.399 1.406 0.143 0.576 0.966 3,333 tags=52%, li
PITX2PATHWAY 16 0.47 1.402 0.089 0.573 0.968 1,318 tags=38%, li
INSULIN_2F_UP 169 0.374 1.376 0.153 0.635 0.974 2,697 tags=38%,
DNA_DAMAGE_S... 89 0.356 1.373 0.124 0.627 0.976 1,971 tags=31%, li
PROTEASOMEPA... 21 0.592 1.366 0.21 0.632 0.98 2,917 tags=71%, li
HCMVPATHWAY 16 0.461 1.363 0.137 0.622 0.98 347 tags=19%, li
MEF2DPATHWAY 19 0.425 1.358 0.107 0.62 0.984 777 tags=21%, li
SA_B_CELL_RECE... 23 0.395 1.354 0.125 0.616 0.984 2,084 tags=30%,
IL7PATHWAY 16 0.502 1.353 0.146 0.607 0.984 2,212 tags=50%, li A
RARRXRPATHWAY 15 0.489 1.346 0.163 0.615 0.99 1,975 tags=53%, li v

(2) Help

For O selected gene sets:

P Run leading edge analysis » Build HTML Report

5:57:43 PM || [ 9995 [INFO ] Begun importing: RankedList from: /Users /aikch

JTEACHING/PracticalBioinformatics /LECTURES /CLASS04/Leuk

ia_GSEA_PS0... [

674M df 1399M | 5




Leading Edge Analysis

800

File Options Downloads Tools Help
Steps in GSEA analysis iHome | {(fflLoad data x | {fJRun Gsea x|:{f§ Gsea x|:{ Gsea x [F(Jk edge analysis x| “> v
RL2] Load data B

Select a GSEA result from the application cache ics /LECTURES/CLASS04/Leukemia_GSEA_P500_C2.Gsea.1380065792604 [_J
m Run GSEA [ OR ] Locate a GSEA resuliReport directory he file system [_J

( Load GSEA Results )
Leading edge analysis
positive phenotype: na pos  negative phenotype: AML
Filter Gene Sets

Gene set tools

Chip2Chip mapping

* Browse MSigDB
Analysis history

394 out of 394 gene sets

~GSEA reports
Processes: click 'status’ field for
results
Name Status
1 Gsea " Success 5
2 Gsea * Success 5
3 Gsea - Success 5
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Show results folder

( (2) Help

For 36 selected gene sets: » Run leading edge analysis

9995 [INFO ] Begun importing: RankedList from: /

Users/aikchoontan/TEACHING/PracticalBioinformatics /LECTURES /CLASS04 /Leukemia_GSEA_P50

671M df 1399M




_— <>

Edi

File
0.0

o

~

<

n

s}

=]

o

o

=]

n

A

a

(=]

n

=

n

<

=
o
o

- — — =]
TeubTS NOIIVAV¥DEA ENVXZHOTOADOWOTHOVXEH VHWYE T B
TeubTS WSITOEVIEW NYHIOLJAN] S =)

TeubTs INOdSNVN]
TeubTsS SISEHINAS ¢
_ Teuk
_ _TeubTs AWMHIY
TeubTs ALIATIIOV ¥OLJEDEM NOIE
TeubTs SESYNIZIONdOTIVI
TeubTs XWME
Teubts AYMHIY
TeubTs A%
_ TeubTs’
TeubTS_NOILOENNOD ENINOI
_TeubTs YHOMLEN 93 ANV 2
TeubTs ONITIYNDIS NEDO¥ISE WM
TeubTs 2
- TRUbTS AvM
TeubTts YOLJEDEE NEFDIINY
_ TeubTs AYMHIV ONITYNDI
TeubTS SELADOHAWAT €@ NI ONITYNOIS
TeubTs AYMHIVA ZSYNIN ¢ ZAILISONIC
TeubTs XAYMHIVAN]
_ _ _ _ Teubts 2
TeubTS AYMHIVA SIXVIOWEHD dW¥D WNEAIODSIA WAITALS
TeubTs SIXWI
Teuk
_Teuby
AaMmﬂm AYMH] _
TeubTs AYMHIVALYN
- TeubTS 2
TeubTs dr 41 QEHOT¥NE SH M
TeubTs =
dﬂm._.m|?t (= =3 =3 (=] (= =3 =3 (=] (= =3 =3 =}
Accmamlwzo.Hﬁ.H.uzPl_lﬂ R L U T B
TeubIs ENIT-NILZWOES € SE $32U31N220 JO JIqUINN
TeubTs WSITOEYLIEW ZAISOEO0TE

0.20 0.25 0.30 0.35
Jacquard
Bin Width: 0.02

0.15

0.10

View
0 0.05

File

i

(n
!

Interpreting Leading Edge Results

GSEA Results
File

Too1T —
TEONEL H#n#n- A
W6LTD

v

ENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EENEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEN
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN

View

o ~ w

5135 3u3D JO JAquInN

File

Gene




Workshop

* Download Examples from

http://tanlab.ucdenver.edu/labHomepage/tea
ching/CANB7640/WORKSHOP/CLASS04/




Assignment #4

« Download Data Sets from

http://tanlab.ucdenver.edu/labHomepage/teachi
ng/CANB7640/WORKSHOP/CLASS04/

» Refer to GSEA UserGuide in preparing your
files

— http://software.broadinstitute.org/gsea/doc/GSEA
UserGuideFrame.html

— http://software.broadinstitute.org/gsea/doc/GSEA
UserGuide.pdf




