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* BioGPS

- http://biogps.org/
- HDEMLFIF. EOHBTRIRLTWVWEH?

- GEO

* http://www.ncbi.nlm.nih.gov/geo/
« XA A7 LA, NGSDT—4 DRFET—FR—2X

» Connectivity Map

- https://www.broadinstitute.org/cmap/
- ERlZMAKICEET DEGFIFEND?

 The Cancer Genome Atlas

- http://cancergenome.nih.gov
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BioGPS - your Gene Portal System

| @ biogps.org/

Sign Up or Log

OpenID account (what's that?)

Google” | "'yaHoO! | 1.

BioGPS account

N | ysername| | o

‘pmp

Plugins »  Datasets »

A free extensible and customizable gene
annotation portal, a complete resource for
learning about gene and protein function.

Simple to use
1 EJ Search

i for your gene of interest

View
2 ﬁ the gene annotation report

Browse

‘ Example Searches
(click to try these samples)

Search genes by Symbol or Accession
Gene Symbol(s)

i ANXAS
W () EEFaErEs IR B marns)
ZB0=71D (Affymetrix) fg.]gjyneomobgy

»-mymetnx IDs

3 @  the gene reportlayouts Interpro
Build
4 \ your own gene report |
Press Ctrl-Enter or click | Search by Symbol or Accession | Advanced Search »
Details » ) (keyword, interval, etc.)
‘ X\ (2)7119/’@27')‘/7
@ User Love News and Musings
Data Chart Plugin Beta by Max Nanis
How shall we find the concord of this discord? —William Shakespeare, A Midsummer Night&#8217;s
"I don't know how I didn't know Dream &#160; Big news coming out [...] [view more]

SEbank yaurfonyourfantasticit is
mportant
Jose

New BioGPS and MyGene.info Paper published
Introducing the Dataset Library

ISMB 2012 recap

Data chart plugin version 2.0

About BioGPS  Blog Help FAQ Downloads

API iPhone App Email updates Terms of Use © 2013 The Scripps Research Institute (ver 2.1.225-8acf773e8316)

- BILFEZTREI S &

FIEL NI

W 2T TRREND,

ANXAS (annexin AS) | Gene Report | BioGPS v

| @ biogps.org/ : id=

My Stuff Plugins Datasets Login here or Sign up
Current Gene List « Search | SearchResult | Gene Report
B view S uro [ ANXAS (annexin AS) currentlayout: Default layout= | options > Add 2 Plugin |
SIAI2)

‘@ Gene expression/activity chart Species: Hs v @0 X

Dataset: GeneAtlas U133A, germa
Probeset: | 200782_at : |
Summary: The tissue-specific pattern of mMRNA expression
can indicate important clues about gene function. Hig... more

change

Interactive Image Static Image Correlation Downloads

Zoom:Q Q

1.00e+3 2.00e+3 3.00e+3
|

Search:

7@ Gene Identifiers

4000
¥ |
T
Colorectaladenocarcinoma
anchlnEplnellnlcals
|
LTSS
eu
Saved Gene Li
e v X
All Gene Lists
=] Available after logging in
Iy
DorsalRootGanglion
o
Atrioventriculas ma
TrigeminalGanglion
Superiol nglion
!
| %+ Gene Wiki
About BioGPS Blog Help FAQ Downloads API iPhone App Email updates

Species: Hs v & O/ X

ENSGOOOOQI641 11 (Ensembl)
P08758 (UniProt)

131230 (OMIM)

20312 (HomoloGene)

ANXS, ENX2, PP4, RPRGL3

chrd:122589110-122618268 (hg19)

Molecular Function
phospholipase inhibitor activity

( 004859)

calcium ion binding (G0:0005509)
phospholipid binding (G0:0005543)
calcium-dependent phospholipid binding
(GO:0005544)

receptor tyrosine kinase binding
(60:0030971)

eukaryotic cell surface binding

response to organic substance
(GO:0010033)

positive regulation of apoptotic process
( 43065)

negative regulation of apoptotic process
(G0:0043066)

negative regulation of coagulation
(G0:0050819)

protein homooligomerization

Function:

external side of plasma membrane
( 009897)

intercalated disc (G0O:0014704)
sarcolemma (G0:0042383)
cell projection (G0:0042995)
extracellular vesicular exosome
( 070062)

Species: Hs v @&/ 00/ X |

Terms of Use © 2013 The Scripps Research Institute (ver 2.1.225-8acf773e8316)
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=% . Gene

—xpression Omnibus (GEO

& NCBI Resources ) How To (V)

GEO Home Documentation ¥ | Query & Browse ¥ | Email GEO

Gene Expression Omnibus

GEO is a public functional genomics data repository supporting MIAME-
compliant data submissions. Array- and sequence-based data are accepted.
Tools are provided to help users query and download experiments and
curated gene expression profiles.

Getting Started Tools

Overview Search for Studies at GEO DataSets

FAQ Search for Gene Expression at GEO
Profiles

About GEO DataSets

Canrch MEMN Nacumantatian

Browse Content

Repository Browser

DataSets: 3
Series: 5(

http://www.ncbi.nlm.nih.gov/geo/

—\

NCBI O 7

DT —YNEFESIN. DI TS,
ITEFEDFHX TlE. WRRICERZKOENDZZEHZE L),
FEIRDT—IRN—X & LT, [EDIC ArrayExpress 13 5,

CeD

Gene Expression Omnibus

GEO Publications | FAQ | MIAME | Email GEO

NCBI > GEO > Accession Display (2 Not logged in | Login (2
Scope: Format: Amount: GEO accession: [GSES3614 &5

Series GSE53614 Query DataSets for GSE53614

Status Public on Dec 24, 2013

Title Gene expression signatures of 293T cell lines transfected with mutant TRPV3

Organism Homo sapiens

Experiment type  Expression profiling by array

Summary We identified a number of affected pathways through transcriptome analysis

on the skin biopsy samples of the FPPK patients. Our findings suggest that
TRPV3 dysfunction may increase apoptotic activity, inhibit keratinocyte
differentiation and disturb the intricate balance between proliferation and
differentiation state of keratinocytes in the skin.

Overall design To understand the effect of TRPV3 mutation, transcriptome of 293T cell lines
transfected with mutant TRPV3 were profiled in time-course manner (16, 24
and 40hr).

Contributor(s) He Y, Wang K
Citation missing Has this study been published? Please login to update or notify GEO.

Submission date  Dec 23, 2013

—INR—R T, X THEHI N Y707 L1402 —0 VR
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Connectivity Map

0O <« 5} L] (O] & broadinstitute.org (] (4] th (] [+ 0@ < o ® 2

@& broadinstitute.org ¢ ] ] |+

_l CONNECTWITY Map02

¥ o BINS R x L=E o Eymd peas =, . == o =2 =t A8 2 S5 g
o o= IE.=EI=. 1=z, = s === Ve = W= = I=. 1=.=. =,
= =S ‘M., ST KD XU RN FETETER=U U= E=EIE.S ===,

i i ‘ sign out
username: instances || query | results || admin || downloads || help
password: quick query
sign in
up tag file: srrjLeMR 77 ILFERR tag file help

email me my password | register as a new user

down tag file: s rseMR 77CILERER

The Connectivity Map (also known as cmap) is a collection of genome-wide transcriptional expression data from cultured human cells treated with
bioactive small molecules and simple pattern-matching algorithms that together enable the discovery of functional connections between drugs, genes
and diseases through the transitory feature of common gene-expression changes. You can learn more about cmap from our papers in Science and
Nature Reviews Cancer.

execute query

This web interface provides access to the current version (build 02) of Connectivity Map which contains more than 7,000 expression profiles
representing 1,309 compounds. It is designed to allow biologists, pharmacologists, chemists and clinical scientists to use cmap without the need for any
specialist ability in the analysis of gene-expression data. The previous version (build 01) of Connectivity Map can be accessed here.

A brief tutorial can be found by clicking ‘getting started' under the 'help' tab after log in. Detzailed help and a definition of cmap terms can be found by
clicking 'topics’, also under the 'help' tab. For everything else, please contact us.

The Connectivity Map is based at The Broad Institute of MIT and Harvard in Cambridge, Massachusetts. The cmap team is Justin Lamb, Xiaodong Lu,
Dave Peck, Matt Wrobel, Aravind Subramanian, Irene Blat, Josh Modell, Jim Lerner, Elizabeth Liu and Emily Crawford. Jean-Philippe Brunet, Ken Ross,
Michael Reich, Paul Clemons, Kathy Seiler, Steve Haggarty, Bang Wong, Maria Nemchuk, Ru Wei, Steve Carr, Christopher Johnson, Stephen Johnson, the
MSigDB curation team, and the Genetic Analysis Platform contribute invaluable expertise and assistance. Todd Golub and Eric Lander provide
institutional leadership for the project.

privacy statement | terms and conditions

EZBROAD

INSTITUTE

The Broad Institute is a research collaboration of MIT, Harvard and its affiliated Hospitals,
and the Whitehead Institute, created to bring the power of genomics to medicine.

© 2006 Broad Institute

« X—J)L7 FLRZE#x U THIA,
MTTAHTZDHINA > K,
A&, ProbeSetiD Affymetrix GeneChip Human Genome U133A Array) @

« up & down [T

AT T B,

BioMart’: & ¢&

LTHL) .
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0O [ M a8 @ @ broadinstitute.org & O M 2 ||

ik * results M5 details ZfEZE9 5

o e N - . EHULTWBBEGEFNET
i WBEFINKR RTINS,

total instances: 6100, signature: temporary, export: Excel

permuted results | isolate shaded

mmm.mmmm—m

1 636 tamoxifen 7 UM MCF7 .989 -992  L02BAO1 2212
2 636 astemizole ’, 9uM MCF7  .504 .558  -.441  RO6AX11 2211
3 636 terfenadine % 8uM MCF7  .471 .536  -.397  RO6AX12 2227 —_— -~ —
4 636 ivermectin % 5uM MCF7  .463 497  -.421  PO2CFO1 2213 PY '7 \/ 7 (é{j: d) j 5 1m- %5 E L: t
5 636 mefloquine “ 10 uM MCF7  .453 .517  -.381  PO1BCO2 2210
6 636 isoconazole 5 10pM MCF7  .434 .449 -.411  GO1AF07 DO1ACOS 2218
7 636 disulfiram % 13uM MCF7  .370 .403 -.330  NO7BBO1 PO3AA04 2215 » »
8 744 terfenadine % 8uM MCF7  .367 442 -286  RO6AX12 6823 75\ j —t \I \ 7—: b\ | : 75\ j —( L \ 7—: b\)
9 700 cloperastine % 11uM MCF7  .366 467  -.257  RO5DB21 4732 N
10 744 astemizole % 9uM MCF7  .365 432 -.291  RO6AX11 6807
11 743 tamoxifen % 7uM MCF7  .363 .363 -.357  L02BAO1 6768 .E\ 7
12 646 pimozide % 9uM MCF7  .363 .463 -.257  NO5AGO02 3178 % \J \ T Eq: ﬁ § % o fOId -
. 13 707 clomifene % 7uM MCF7  .360 418 -.295  GO3GB02 4994 =
14 636 ursolic acid % 9uM MCF7  .357 430 -.278 2230
15 725 prochlorperazine %10 MM MCF7 351 .345 -.350 NOSAB04 5212 ~
16 743 pimozide % 9uM MCF7  .350 411 -281  NO5AGO02 6780 C h an g e %‘ 0) :E) O) —C\ Li fd\ L \
17 707 fluspirilene % 8uM MCF7  .348 411 -277  NO5AGO1 5008 o
18 673 sulconazole % 9uM MCF @ 0]
19 673 propofol % 22pM MCE & broadinstitute.org
20 699 alexidine % 7pM MCE
+1
m T e

running sum
=)
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| instances || query || results || admin || downloads || help |

> _cel files

bulk download of .cel files (12 GB)

> data matrix

download pre-processe

» MSigDB gene sets

downlcad the gene sets use:

» instance inventory

download descr

iptions

of the i

d data matrix (309 MB)

d to calculate specificity (270 KB)

nstances,

including scan numbers (1.6 MB)

S S2E . BiE CELT7 7 AL (B A0HE

sign out

LTWEWFT—%) 25OV 0O—
I\\\E.l-ﬁbo

- JLIEE A D data matrix (&, =
VIFERDT—H,

+ 81001 VAI VA (=52
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The Cancer Genome Atlas (TCGA

o e o ® =

cancergenome.nih.gov

THE CANCER GENOME ATLAS

National Cancer Institute

Search

National Human Genome Research Institute

About Cancer Genomics

S
WD
NN 4

Genomics in ‘ TCGA's Study
Breast Cancer of Lobular
Disparities Carcinoma

Research Briefs

October 2015
Researchers Use TCGA Data for First Pan-Cancer
Analyses of RNA-Editing

September 2015
DNA Methylation Inhibitor Triggers Anti-Viral Immune
Response in Cancer

April 2015
Using TCGA Data to Find a Novel Target for Triple-
Negative Breast Cancer

December 2014
TCGA's Pan-Cancer Analysis Shows New Possibilities
for Classifying Tumors

View All

July 2015

TCGA in Action
RESEARCHER PROFILE: Compassion
and Curiosity

k
William Kim, M.D., is motivated by two

things: compassion and curiosity. Dr. Kim has taken
these dual motivations and created a career in which
he cares directly for patients and spearheads research
that may lead to improved treatment options.

More Stories

Cancers Selected for Study

Research Highlights

Program Overview

Explore how The Cancer Genome Atlas
works, the components of the TCGA
Research Network and TCGA's place in the
cancer genomics field in the Program
Overview.

Leam More »

Cancers | / About TCGA
Selected for ) /‘
=

AE

News and Announcements

October 08, 2015

TCGA study identifies genomic features of invasive
lobular breast carcinoma

Investigators with The Cancer Genome Atlas (TCGA)
Research Network have identified molecular
characteristics of a type of breast cancer, invasive
lobular carcinoma (ILC), that distinguishes it from
invasive ductal carcinoma (IDC), the most common
invasive breast cancer subtype.

June 18, 2015

TCGA study improves understanding of genetic
drivers of cutaneous melanoma

A comprehensive analysis of the genome of
cutaneous melanoma has provided new insights into
the roles of frequently mutated cancer genes and
other genomic alterations that drive the development
of this disease.

View All

Perspectives £

October 2015
-Er Genomic Contributions to Breast Cancer
S Disparities

Dr. Tanya Keenan shares her study’s
findings on the genomic contributions to breast cancer
disparities and advocates for inclusion in breast
cancer research.

View All

Home | Contact Us | Web Site Policies | Accessibility | FOIA | RSS

Publications

(' - all
C (=]
- 045 liss
Launch Data Portal | ContactUs | For the Media
[ ]
2 oo
News and Events About TCGA
The Cancer Genome Atlas (TCGA) Data Portal
provides a platform for researchers to search,
download, and analyze data sets generated by
TCGA.
Questions About Cancer
Visit www.cancer.gov |
Call 1-800-4-CANCER
Use LiveHelp Online Chat
[ ]
Multimedia Library
% Images
@ Videos and Animations
¥ Podcasts
B Interactive
Stay Connected
4] Sign up for email updates
RSS newsfeeds
k| Twitter
[ ]

&g YouTube

U.S. Department of Health and Human Services | National Institutes of Health | National Cancer Institute | National Human Genome Research Institute | USA.gov

NIH...Turning Discovery Into Health®
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Dortal #%

¢ TCGA

D

—\)

F—

AL

i : Tl
| cBioPortal for Cancer Geno =

—_— —_ —_—

{O www.cbioportal.org/public-portal/ } L] ) ‘

Visualize, analyze, discover.

[
e oonses T T Trvonas T T

The cBioPortal for Cancer Genomics provides visualization,
analysis and download of large-scale cancer genomics data

sets. | | 2
Please adhere to the TCGA publication guidelines when using 1‘
TCGA data in your publications.
Please cite Gao et al. Sci. Signal. 2013 & Cerami et al. Cancer —— =
Discov. 2012 when publishing results based on cBioPortal.
Query Download Data
Select Cancer Study:
! All Cancer Studies v
i Select Data Type Priority: (¢ Mutation and CNA () Only Mutation (O) Only CNA |
Enter Gene Set: Advanced: Onco Query Language (OQL)
i User-defined List v |

Enter HUGO Gene Symbols or Gene Allases

Submit

Memorial Sloan Kettering
Cancer Center.
— —

e We are hiring a Front End Engineer
e We are hiring a Data Curator
* New data and features released

Sign up for low-volume emall news alerts:

| | Subscribe |
Or follow us @cbioportal on Twitter

The Portal contains data for 17584 tumor
les from 69 di [Details.]

Example Queries
RAS/RAF alterations in colorectal cancer

BRCA1 and BRCA2 mutations in ovarian
cancer

POLE hotspot mutations in endometrial cancer

Protein changes in PTEN-aitered ovarian
cancer samples

* http://www.cbioportal.org

600 |Q, Breast Invasive Carcinoma |~t

€« > C = [0 www.cbioportal.org/public-portal /study.do

(o] 8 p|l®

a&" cBioPortal

oo Tormses T T Frronns T e T

| Query this study |

The Cancer Genome Atlas (TCGA) Breast Invasive Carcinoma project. 825 cases.
Nature 2012. Raw data via the TCGA Data Portal. PubMed 825 samples .

Visualize, analyze, discover.

Memorial Sloan Kettering
Cancer Center.
- SAT

H Study Summary Clinical Data Mutated Genes

Select cases by IDs  Query all cases View all cases

Overall Survival Disease Free Survival Mutation Count vs CNA

100% 100% JEEmm—— i e 300 ]
20% - 20% -
80% 80%
70% -| 70% E 200
g 2 S
£ e0%- £ 0% |
E 50%-| 2 50%-| E
@ @ 5 100 °
40% - * 40% | 2 1
30%-| " 30% -| 5
20% 20% L
10% - 10% - Ly
0% 0% 00 02 04 06 08 10
—— ey
20 40 60 80 100120140160 180200220 240 20 40 60 80 100120 140 160 180 200 220 24C

Months Survival Months Survival Fraction of copy number altered genome

Overall Survival Status Subtype Disease Free Status
500
400
300
200
100
° [ —
T ey
0 30 60 S0 120 150 180 210 240 NA
Overall Survival (Months)
300 300
400 250 250
300 200 200
150 150
200 100 100
g 50 50
0 0
0 30 60 90 120 150 180 210 240 NA 0 30 60 90 120 150 180 210 240 270 300 NA 0 010203 040506070809 1 NA
Disease Free (Months) Mutation Count Copy Number Alterations
cBioPortal | MSKCC |
Questions and feedback: cbl I legroups.com | User discussion group

» TP %Y UYO—REIIC. EDFTRRULTUERHTE S,
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http://www.cbioportal.org

cBioPortal: ZED H 28 FZ2FK NI D

e ] — A
6006 cBioPortal for Cancer Geno | = - - - - — - - & 806 reast Invasive Carcinoma | s
« > C [[® | www.chioportal.org/public-portal/data_sets.jsp (o] & @ e« > c (® | www.chioportal.org/ public-portal/study.do o & & ®

Cance

Data Sets

CBIOPOI‘ tal Visualize, analyze, discover. @ MermorislSoan Kettering

C B IO PO r ta l Visualize, analyze, discover. Qi"m':’,"(“' Sloan Kettering

Can
H VISUALIZE YOUR DATA

e s
A

|_Query this study |
The Cancer Genome Atlas (TCGA) Breast Invasive Carcinoma project. 825 cases.
The portal currently contains data from 69 cancer genomics studies. The table below lists the number of available samples per cancer study and data type. Nature 2012. Raw data via the TCGA Data Portal. PunMPmes Mutated Genes 9 7 E 9 IJ \y 9
Study Summary Clinical Data Mutated Genes
Search: | | i
CancerStudy +  Reference & ANl ¢ Sequenced ¢ CNA ¢ Tumor Tumor Tumor . Methylation . RPPA & Complete & i
Py | R 5 minna $ (HM27) Select cases by IDs  Query all cases View all cases
(RNA-Seq ~ (microarray)
v2)
Acute Myeloid Leukemia (TCGA, NEJM 2013) TCGA, NEJM 2013 200 200 191 173 194 166 Overall Survival Disease Free Survival Mutation Count vs CNA
Acute Myeloid Leukemia (TCGA, Provisional) 200 19 191 173 194 163 35
Adenoid Cystic Carcinoma (MSKCC, Nature Ho et al., Nature 60 60 0 100% < 100% - B - —H——H—H——— 7 s
Genetics 2013) Genetics 2013
90% 90%
Adrenocortical Carcinoma (TCGA, Provisional) 92 91 90 79 76
Bladder Cancer (MSKCC, 3CO 2013) Iyer et al., JCO 2013, 97 97 97 58 2 58 80% 80%
@
Bladder Urothelial Carcinoma (BGI, Nature Guo et al. Nature 99 9 A a E 200+
Genetics 2013) Genetics 2013. 2 70% 2 70% ,g
Bladder Urothelial Carcinoma (TCGA, Nature TCGA, Nature 2014 131 130 128 129 120 5 60% 5 60% i
2014) { 3 3 3
Bladder Urothelial Carcinoma (TCGA, 242 2 21 23 27 5 50%+ 5 50% E .
Provisio L @ ° 100
40% - 40% -
Brain Lower Grade Glioma (TCGA, Provisional) 516 289 266 463 27 258 | *
Breast Invasive Carcinoma (Brkhh commmn, Shah et al. Nature 65 65 30% 30% °
Nature 2012) i i °
Breast Invasive MMMAZ % 7&,«,«:2 Nature 103 103 ‘ o4
2012) 10% 10%
Breast Invasive Carcigma (Sanger, Nature Stephens et al. Nature 100 100 T T T T T T
2012) 2012. 0% - 0% - 0.0 02 0.4 06 08 1.0
sn-;« Invasive Carcinoma (TCGA, Nature TCGA, Nature 2012 825 507 778 526 302 311 410 ‘ 0 20 40 60 80 100120 140 160 180 200 220 240 0 20 40 60 80 100120 140 160 180 200 220 24¢
2012,
Breast Invasive Carcinoma (TCGA, Provisional) 1061 976 1033 1037 526 286 313 747 — Months Survival Months Survival Fraction of copy number altered genome
T
Cancer Cell Line Encyciopedia (Novartis/Broad,  Barretina et al. Nature 1019 905 995 967 877
Baciee 29520 e Overall Survival Status Subt Disease Free Status
Cervical Squamous Cell Carcinoma and 211 39 192 185 36 vere i
Endocervical Adenocarcinoma (TCGA, 500
Provisional)
Seshagiri et al. Nature 72 72 400
Nature 2012) 2012. 300
Colorectal Adenocarcinoma (TCGA, Nature TCGA, Nature 2012 276 224 257 224 85 236 196 195 200
2012) 100
(TCGA, 600 223 589 352 22 8 233 461 7 0 —
Esophageal Adenocarcinoma (Broad, Nature Dulak et al. Nature 146 146 0 30 60 90 120 150 180 210 240 NA
Genetics 2013) Genetics 2013.
Glioblastoma (TCGA, Cell 2013) TCGA, Cell 2013 574 201 563 154 214 142 Overall Survival (Months)
Glioblastoma (TCGA, Nature 2008) TCGA, Nature 2008 206 91 206 206 426 288 91
(TCGA, 596 283 497 153 500 427 285 214 135
Head and Neck Squamous Cell Carcinoma Stransky et al. Science 74 74 300 300
(Broad, Science 2011) 2011. 400 = 250
Head and Neck Squamous Cell Carcinoma Agrawal et al. Science 32 32 200 200 200
(Johns Hopkins, Science 2011) 2011. 150 150
Head and Neck Squamous Cell Carcinoma TCGA, in revision 279 279 279 279 212 279 200 100 100
(TCGA, in revision) 100 50 50
Head and Neck Squamous Cell Carcinoma 516 306 306 497 200 300 0 0 0
(TCGA, Provisional) 0 30 60 90 120 150 180 210 240 NA 0 30 60 90 120 150 180 210 240 270 300 NA 0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1 NA
Kidney Chromophobe (TCGA, Provisional) 66 66 66 6 66
Kidney Renal Clear Cell Carcinoma (BGI, Nature  Guo et al. Nature 98 o8 Disease Free (Months) Mutation Count Copy Number Alterations.
Genetics 2012) Genetics 2012,
Kidney Renal Clear Cell Carcinoma (TCGA, TCGA, Nature 2013. 499 424 436 469 72 171 219 454 392
Nature 2013)
Kidney Renal Clear Cell Carcinoma (TCGA, 522 417 436 518 72 172 219 454 409
Provisional)
Kidney Renal Papillary Cell Carcinoma (TCGA, 198 168 197 198 16 16 168
Provisional) cBioPortal | m | TCGA
Liver Hepatocellular Carcinoma (AMC, Ahn etal. Hepatology 231 231 231 Questions and feedback: cbioportal roups.com | User discussion group
Hepatology in press) 2014
Liver Hepatocellular Carcinoma (RIKEN, Nature  Fujimoto et al. Nature 27 27
Genstics 2012) Genatics 2012

c Tty hEHEIVYIITBE, YU —MNRREINS,
<Y —h5, Mutated Genes D5 J % EIRT 5,
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Portal: 2
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Breast Invasive Carcinoma | = cBioPortal for Cancer Geno | +

(o] & £|a

®  www.cbioportal.org/public-portal /study.do ® | www.cbioportal.org/public-portal /index.do

(o] & £|a

&/
e s e e [ iz v |

Gene Set / Pathway is altered in 22.7% of all cases.

Memorial Sloan Kettering
Cancer Center.

Visualize, analyze, discover.

¥ cBioPortal

| Query this study |

Breast Invasive Carcinoma (TCGA, Nature 2012)/All Tumors: (825)/User-defined List/1gene

7929920 7T, BOOEBESRTEZT,

» Modify Query
The Cancer Genome Atlas (TCGA) Breast Invasive Carcinoma project. 825 cases.
Nature 2012. Raw data via the TCGA Data Portal. PubMed 825 samples .

‘ OncoPrint
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Gene Set / Pathway is altered in 22.7% of all cases. E \I \ % 1 % ( % IE 1K
Breast Invasive Carcinoma (TCGA, Nature 2012)/All Tumors: (825)/User-defined List/1gene K
» Modify Query Co-Expression 9 7%&2) v 933 &,

o e | oo M MEFRR (Y4707 L) CEBOBIMETEMRTERT, ¥) DEFRZRRTE D,

Data Set | mRNA expression (microarray) 3|

This table lists the genes with the highest expression correlation with the query genes. Click on a row to see the corresponding correlation plot. @ \\

( :H: W\
=3 - THEIBE %75 HlE. BmX

H‘ P53 ) \

Search Gene | | I i\ \ ~
[ show All ¢ mMRNA co-expression: TP53 vs. CTDNEP1 @ / I \ h \ | b i
Correlated Gene ¢ Pearson's ~ Spearman's .
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| L [ poF |[svG | @ Show Mutations \ - _
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Visualize, analyze, discover.

Memorial Sloan Kettering
Cancer Center.

Gene Set / Pathway is altered in 22.7% of all cases.

Breast Invasive Carcinoma (TCGA, Nature 2012)/All Tumors: (825)/User-defined List/1gene

» Modify Query Survival ¥ 7%&2Yy 933 &,
BREATFHROBRZER CEET,

—FS S A A

OncoPrint Plots Mutations Co-Expression Protein Changes Survival Network GV Download Bookmark

Overall Survival Kaplan-Meier Estimate [ror | [svc |

B Cases with Alteration(s) in Query Gene(s)
W Cases without Alteration(s) in Query Gene(s)

Logrank Test P-Value: 0.981186

Surviving

0 20 40 60 8 100 120 140 160 180 200 220 240

Months Survival

#total cases #icases deceased median months
survival
Cases with Alteration(s) in Query Gene(s) 186 21 0.00
Cases without Alteration(s) in Query Gene(s) 623 67 113.67

Disease Free Survival Kaplan-Meier Estimate | ror | [ svc |

Survival D7 T2 Uy U9
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RZHEFTETE S,
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Gene Set / Pathway is altered in 22.7% of all cases.

VISUALIZE YOUR DATA

Breast Invasive Carcinoma (TCGA, Nature 2012)/All Tumors: (825)/User-defined List/1gene

» Modify Query Network 7%y 933 &,

ZOMOBET SREFEX Y hI—y THBTES:

JV\Q“

OncoPrint Plots Mutations Co-Expression Protein Changes Survival | Network \ GV Download Bookmark

The network below contains 51 nodes, including your 1 query gene and the 50 most frequently altered neighbor genes (out of a total of 390).
Download the complete network in GraphML or SIF for import into Cytoscape (GraphMLReader plugin is required for importing GraphML).

\ File | Topology | View | Layout [ Legends [
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Update &
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Questions and feedback: cbloportal@googlegroups.com | User discussion group
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MEBEREAT (functional analysis): GO, DAV

D, GS

—A

- BIWUTWBEGF. ZTEUTWSELTFOERDH - k.
TEYIZRICE T, £ DEEEE (biological function) Z £ - Tc BGFHY% WD

7b\J %E%E_Eifo
- LWEKRT, T

]

REEEEIT EMFEEN S,

- BITDCOHIC, TRARBGBTZILT ) X LD H B,

\H
nin 8|

« T—INR—R%ZH|

ERNRHOMN., TGOREMNT,
ILEEDELT, TEED2OMNEL, TV vwFAY K

IR EWDIEWABHH D,

- The Database for Annotation, Visualization and Integrated Discovery

(DAVID)

* Gene Set Enrichment Analysis (GSEA)
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<HTH GO &lF7

- Gene Ontology (¥Y—>A > hkAOYy—)
bbb ArhOY—EiF AHE (Y—L) ZBELUTEET 53
- BIFREOA Y MAY—BDT, Gene Ontology (GO).

- HEICWD &, EEfteNicHEE
- TOREEZ. BLFEICBID B THEENT/ T—2 3 VD1,

I

~
~
5o

- FIZIE. Myc EFDHEFDOGOIF

- DNA binding, E-box binding, RNA polymerase |l core promoter proximal
region sequence-specific DNA binding, core promoter proximal region
sequence-specific DNA binding, double-stranded DNA binding, protein
binding, protein complex binding, protein dimerization activity, protein
heterodimerization activity, etc.
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Bl TWsd & E7?

- RO FIC, HHRAR & MREE DY >

@ G0:0005623 cell [277375 gene products] —C\ %EH H@F d) h (I: TZ 75\‘% - —C\ .

@ C0:0005622 intracellular [249494 gene products]
B G0:0044424 intracellular part [235566 gene products]
B G0:0043226 organelle [192890 gene products]
B G0:0043229 intracellular organelle [192707 gene products].

B G0:0043227 membrane-bounded organelle [163999 gene products] o %EH H’E_! m L: EFD\ H— %) 1%% ﬁg L(‘_‘_ Ba 'g‘ %) : El:l

@

POoOOOoOEEEEEE=E@

..................................................... b
G0:0000794 condensed nuclear chromosome [1031 gene products] |§J|5—_'| )%I |_/, é *L—C \/ \ %) o

(G0:0043073 germ cell nucleus [160 gene products) o 7";_‘_ g_l_\ LJ N F%E Li@’;&g@ D) —C :E) A: L) 1

G0:0071686 horsetail nucleus [1 gene products]
G0:0031039 macronucleus [1 gene products] o q:# ~ kb -
G0:0043076 megasporocyte nucleus [6 gene products] t k/ \ j N, ﬁﬂi 7'_ fo N Igl“—_'l J%I Ea 1%\‘ LC—- @ %) o)

G0:0048556 microsporocyte nucleus [0 gene products] (DAG)

CO-NNNNT7QAR nuirlear rnheacin ranmnlavy 22 nane nradurtcl

- GO AYVY—YT7LTRES NS,

- http://geneontology.org
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« ERRICIFBEHREPEIG TEHMiT 2 2 & IETEAR,

« 7/ T— g IC “kinase” ZRFDOHEDIE. BEBEELKSAHBZIDT, H
5—TEDEIETREDOMNSKRWVWE, BATEWERS ARV, > KRE

Jd

cell iInnovator



GODEBE R

c FHFH, GOBMDI=HICT/ T—a>raEH AL TWBDhITFTlEEuno
T, HEICKEZDITB3NREND B,

- apoptosis Tld7x <. GO TIl&. apoptotic process (“apoptosis”’ THRZR
LTHERDINSERL, )

- BRERER S TH E WD IFEIE. GO:0001071 nucleic acid binding
transcription factor activity & D GO:0006351 transcription, DNA-
templated [C% < DEEGFHIFEo

c ROSNTCHELUDRL,

- P/ T—avhs, ERICEELULERF RN TH,

“metastasis” & WL\D ¥ —AlF7& U,
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% TE DGR
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Holcys = TRIEDNTLETIEAR LY,

linflammatory

« GO @ inflammatory response Ic

&, negative regulation & positive
regulation D AMNERN TS,

- BIGFIC K > TIE. negative,
positive AD 7/ FT— 3 HMd
WTWBZEHH D,

[ all : all [25485 gene products]
H G0:0008150 : biological_process [24800 gene products]
E B G0:0050896 : response to stimulus [7175 gene products]
E B G0:0006950 : response to stress [2213 gene products]

dcute esponse [102 gene products]
E B G0:0002544 : chronic inflammatory response [13 gene products]

E H G0:0002437 : inflammatory response to antigenic stimulus [44 gene products]

E @ G0:0002269 : leukocyte activation involved in inflammatory response [0 gene products]
@ G0:0002523 : leukocyte migration involved in inflammatory response [9 gene products]
B G0:0050728 : negative regulation of inflammatory response [73 gene products]
G0:0050729 : positive regulation of inflammatory response [67 gene products]

3] B Go-ooOEESE 5 proauctlon o! mo'ecular mealator mvolvea in inflammatory response [30 gene products]

B GO0:0n50727 : regulation of inflammatory resnonse [18€ nene n-nducte]

- negatlve & positive; 22,0 regulation HZFE LB o.roducts]
H GO0:0009611 : response to wounding [636 gene products]

E H G0:0006954 : inflammatory response [403 gene products] E

G0:0002526 : acute inflammatory response [102 gene products]
G0:0002544 : chronic inflammatory response [13 gene products]
G0:0002437 : inflammatory response to antigenic stimulus [44 gene products]
GO0:0002269 : leukocyte activation involved in inflammatory response [0 gene products]
G0:0002523 : leukocyte migration involved in inflammatory response [9 gene products]
G0:0050728 : negative regulation of inflammatory response [73 gene products]
G0:0050729 : positive regulation of inflammatory response [67 gene products]
G0:0002532 : production of molecular mediator involved in inflammatory response [30 gene products]
GO0:0050727 : regulation of inflammatory response [186 gene products]
G0:0002246 : wound healing involved in inflammatory response [5 gene products]

HEHEBBE

H ®E
PEOREOOEER

HEHA

AmIiGO version: 1.8
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The Database for Annotation, Visualization and Integrated

Discovery (DAVID

—\\

« P/ T—=23>DT—IR—AT
b5 DAVID ZfE5 &, GO
BEICITA 5,

- EWHIF. ZEEULTWEERFD
JRAN (BIzF&ZFIZID) =
7y 7A—K9 BT,

- https://david.ncifcrf.gov

® © @ | ] oaviD Functional Annotatior

< C @ david.nciferf.gov

Home | Start Analysis

Shortcut to DAVID Tools

j Functional Annotation

Gene-annotation enrichment analysis, functional
annotation clustering , BioCarta & KEGG pathway
mapping, gene-disease association, homologue

match, ID translation, literature match and more

p- Gene Functional Classification

Provide a rapid means to reduce large lists of
genes into functionally related groups of genes to
help unravel the biological content captured by
high throughput technologies. More

p- Gene ID Conversion

Convert list of gene ID/accessions to others of
your choice with the most comprehensive gene
1D mapping repository. The ambiguous
accessions in the list can also be determined
semi-automatically. More

- Gene Name Batch Viewer

Display gene names for a given gene list; Search

functionally related genes within your list or not
in your list; Deep links to enriched detailed
information. More

| 5r

Shortcut to DAVID Tools

ol

¢ 30 Q@

DAVID Bioinformatics Resources 6.7

National Institute of Allergy and Infectious Diseases (NIAID), NIH

Technical Center

Downloads & APIs

Term of Service

Why DAVID? | About Us

Recommending: A paper published in Nature Protocols describes step-by-step
procedure to use DAVID!

The Database for Annotation, Visualization and
Integrated Discovery (DAVID ) v6.7 is an
update to the sixth version of our original web-

Welcome to DAVID 6.7

2003 - 2015

accessible programs. DAVID now provides a
comprehensive set of functional annotation
tools for investigators to understand biological
meaning behind large list of genes. For any
given gene list, DAVID tools are able to:

® Identify enriched biological themes,

particularly GO terms

& Discover enriched functional-related gene 3797

groups

® Cluster redundant annotation terms
® Visualize genes on BioCarta & KEGG

pathway maps

® Display related many-genes-to-many-

terms on 2-D view.

& Search for other functionally related

genes not in the list
® List interacting proteins
& Explore gene names in batch
® Link gene-disease associations

& Highlight protein functional domains and

ey

Search

> What's Important in DAVID?

« Current (v 6.7) release note
+ New requirement to cite DAVID

« [Ds of Affy Exon and Gene arrays

supported
« Novel Classification Algorithms

« Pre-built Affymetrix and lllumina

backgrounds
« User's customized gene background

« Enhanced calculating speed

<) Statistics of DAVID

DAVID Bioinformatic Resources Citations

2004

5

._lllIIIII||

2006 7 2008 9 2010 112012 13 2014

» > 17.000 Citations

» Daily Usage: ~1200 gene
lists/sublists from ~400 unique
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https://david.ncifcrf.gov

DAV

DD BT

+

==
‘H AN

® @ DAVID: Database for Annotation, Visualization, and Integrated Discovery (Laboratory of Immunopathogenesis and Bioinformatics (LIB); National In...

‘ ® | david.abce.ncifcrf.gov/term2term.jsp
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Gene Set Enrichment Analysis (GSE

T GSEA (&, DAVID &{llTW3AY, BN
, o Lfedh BAULEDEERLICET

Molecular Profile Data

Overview

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

(e.q. phenotypes).

Enriched Sets

[T eme s ServEe BT G |

Enrichment Score =& H,

From this web site, you can:

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

» Explore the Mol lar Si -es Datab (MSigDB), a collection of
annotated gene sets for use with GSEA software.

BHe=IC MSigDB & WS F—49R—IHY
e Hh., TEEFty b EWSEEH

ilable. Thi i A ibl ith h 3
ayallable Is:yerslon;makes: GSEACompatibie with: both Javais dnd Java:7 Please register to download the GSEA software and view the MSigDB gene

15-Oct-2012: Version 3.1 of the Molecular Signatures Database (MSigDB) is sets, After registering, You.can log in;at ary time using your.emalladdress.

now available. Highlights include: Registrat.ion is fret?. Its only purpose is to help us track usage for reports to
our funding agencies.

1. more than 1,000 new gene sets curated from publications,

2. a new collection of gene sets representing oncogenic pathway Contributors
activation modules,

3. two new sources of gene sets representing canonical pathways, and

4. an improved mapping to common gene identifiers for all gene sets.

» View documentation describing GSEA and MSigDB.

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: National Cancer Institute, National Institutes of Health, National
See the MSigDB 3.1 Release Notes for details. A minor update of the GSEA Institute of General Medical Sciences.

desktop application has also been released. See the GSEA 2.0.8 Release

| ] L ]
http://www.broadinstitute.org/gsea/
§ u n n
Notes for details. N 3
otes for details K’!‘\‘Hﬁ {é}/‘ v - -
01-Oct-2012: We recently submitted a manuscript to Statistical Methods in - -
Medical Research which provides a systematic comparison of the GSEA Citing GSEA I I I eX I S D
u
L T

method with other methods employing a "simpler" t-test assessment of
enrichment.

To cite your use of the GSEA software, please reference Subramanian,
Tamayo, et al. (2005, PNAS 102, 15545-15550) and Mootha, Lindgren, et al.

01-Oct-2012: We now have a CiteULike page where users can browse a list (2003, Nat Genet 34, 267-273).

of all citations of the GSEA algorithm.

Broad Home | Cancer Genomics MSigDB database v3.1 updated Sep 27, 2012
GSEA/MSIgDB web site v3.86 released Dec 13, 2012
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Table 1 Weighted gene-coexpression correlation network analyses revealed significantly

altered gene modules in c9ALS cerebellum and frontal cortex
Gene

approximately eight to nine times higher in
the cerebellum than in the frontal cortex in
c9ALS and sALS samples (Fig. 3a). Although

Enrichment

Module name Pvalue count Notable GO terms Pvalue 1,172 and 106 of the AS events that occurred
c9ALS cerebellum in the cerebellum and frontal cortex, respec-
MEpink 0.0137 148 Neuron development, protein localization, transcription ~ 3.40 x 10-3 tively, were shared between c9ALS and sALS
MEgray60 0.0350 93 Vesicle transport, protein transport 1.90 x 10-2 . :

MEdarkred 0.0359 68 rRNA processing, lysosome organization, RNA processing 3.30 x 10-2 sub)ects, they represented " ;elda)twely slma]l
MEgreen 0.0493 210 Intracellular transport 160x104  Ppercentage (~11%-15%) of the total AS
MEblue 0.0497 299 Chromatin modification 4.60x10-°  changes seen in c9ALS subjects.

c9ALS frontal cortex Among the different types of AS changes
MEsalmorf 0.0217 43 Rapc_)nse to lunfplded protein 1.40 x 10-8 noted in ALS, cassette exon (CE) events were
MEturquoise 0.0413 1,678 Protein localization 8.10 x 10-25 the:most common: and. fatron retents
MEblack 0.0428 66 Oxidative phosphorylation 7.50 x 108 oy O, e Townan
MEgreen 0.0457 98 rRNA processing 8.20x 10-3  events represented a significant proportion

WGCNA modules were done with data from c9ALS cerebellum and frontal cortex (versus sALS and controls;
P < 0.05). All significant modules are shown. The most notable GO terms and their enrichment P values are included
for each module. Note that MEpink is shown in blue in Figure 2a, and MEsalmon is shown in red in Figure 2b.

the frontal cortex was enriched in UPR-related genes (Table 1 and
Fig. 2b). Of note, genes involved in the UPR pathway were among
the top DE genes in both cerebellum and frontal cortex in c9ALS
subjects as determined by EdgeR analyses, as mentioned above, and
validated by quantitative real-time PCR (qRT-PCR) (Supplementary
Fig. 4). In sALS, the top modules identified included genes involved
in calcium transport and synaptic transmission in cerebellum and in
oxidative phosphorylation in frontal cortex (Supplementary Table 6).
These studies revealed marked differences in gene-expression
patterns between c9ALS and sALS subjects,

with substantially more changes observed g
in individuals with c9ALS, especially in

I
the cerebellum. Cerebellum

Top cSALS WGCNA module

of total changes (FDR < 0.05; Fig. 3b). A total
of 918 intron-retention events occurred in
c9ALS cerebellum, whereas 286 were found
in c9ALS frontal cortex. In sALS subjects,
there were 378 alternative intron-retention events in the cerebellum
but only 7 in the frontal cortex (Fig. 3b and Supplementary Fig. 5).
In c9ALS subjects, approximately 12 times more AS CE events
(FDR < 0.05) were found in the cerebellum (4,419) than in the frontal
cortex (369) (Fig. 3b and Fig. 4a,b). In sALS subjects, there were 949
AS CE events in the cerebellum, more than four times the number of
events in the frontal cortex (203) (Fig. 3b and Fig. 4a,b).

The majority of CE events in c9ALS were the result of exon skip-
ping, whereas similar proportions of CE exclusions and inclusions

Extensive misregulation of AS in ALS brain
To evaluate AS changes in ALS, we used
OLego software® to align RNA-Seq reads
to the hgl9 genome assembly and splice
junctions. The total number of AS events

(false discovery rate (FDR) < 0.05) was more
than three times higher in c9ALS subjects
than in sALS subjects in both cerebellum
(8,224 in c9ALS versus 2,229 in sALS) and
frontal cortex (920 in c9ALS versus 282 in
sALS) (Fig. 3a and Supplementary Tables 7

and 8). Also, the number of AS events was

“ -
h -y o
B Tschas uspis Kcuaf

* Prudencio et al., Nat.
Neurosci. 2015 Aug;18(8):

1175-82.
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* BioGPS - http://biogps.org/
* GEO - http://www.ncbi.nlm.nih.gov/geo/

- Connectivity Map - https://www.broadinstitute.org/cmap/

» TCGA - https://www.broadinstitute.org/cmap/

» cBioPortal - http://www.cbioportal.org
* DAVID - https://david.ncifcrf.gov
« GSEA - http://www.broadinstitute.org/gsea/index.jsp

- KEGG - http://www.genome.jp/kegg/pathway.html

« WCGNA - http://labs.genetics.ucla.edu/horvath/CoexpressionNetwork/
Rpackages/WGCNA/
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