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Aim

Focus - Translational Research

Sampling of questions to be answered

— what is the correlation between animal models and
human data?

— what is the best biomarker strategy for a given
compound ?

— what is the best indication for a given compound?
— how can a disease stratified based on clinical data?

— is there support for a target of interest based on
clinical data?
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Bringing vesearch to life.
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GenePattern is a powerful genomic analysis platform that provides access to more than 100
tools for gene expression analysis, proteomics, SNP analysis and common data processing

tasks. A web-based interface provides easy access to these tools and allows the creation of
A Demo Account multi-step analysis pipelines that enable reproducible in silico research.
User demo

Password: demouser

Getting Started What's New

Features b

1t Dancs gl " Analyses: Overview b
oo L tae WALR G SCIRA0

Learn to use GenePattern in 10 minutes: 3/22/2010: CBS (Circular Binary Segmentation) has been released

Analyses: Modules Learn hands-on with the Quick Start tutorial The module segments copy number data using the methodology

: i2b2 Hive ) .1 wiload Hive e Now ] Learn by watching shortvideo tutorials described in Olshen et al
reoureee b Run analyses now at Broad server 112212010: The Microsoft” Word 2007 addn for the GenePaterr
Use GenePatier {o run analyses on  server Reproducible Research Document (GRRD) is now available. Mesirov
houly atthe Broad Institute. (Science, 327:415, 2010) mentions the add-in in a Policy Forum
Contact - discussing the importance of making reproducibity easily accessile
to nonprogramming users in the context of scientific manuscripts.
sstom Search bownload I
- =9~ W GenePattem funs on Windows, Mac, and 12/2172009: The AuDIT module is now available on the GenePattem
I —_— Linux pub r. Developed by Abbatiello et al. (C/inical Chermist

56:291, 2010), AUDIT evaluates multiple reaction monitoring-mass
spectrometry (MRI-IS) data to objectively identify inaccurate
sl =h) Modules from Recent Publications transition data and thus improve the overall accuracy of data analysis

11/9/2009: 3.2.1is now available.

AuDIT by Abbatiello et al. ,2010) Run analyses onthe or
- GenePattern. This release includes support for
LR aEL @f Java 6. Formore information, see the release &
4 | »
o i Error on page. [T T ®[ [ [@mntemet [Fa - [®io0% ~
-

@] Done D '@ ntemen

GDE Consortium is being

ased on i2b2 release 1.3 formed
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Infrastructure

Amazon Elastic Compute Cloud

ecurity
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Cloudi(Amazon ECY) =libhnsonidohnsoninterneExplorers
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Google| 8+

Eile Edit View Favorites Tools Help
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% amazon
webservices™

2 Infrastructure Services
Amazon Elastic Compute
Cloud (Amazon EC2)
Amazon SimpleDB

Amazon Simple Storage
Service (Amazon $3)

= Amazon CloudFront

= Amazon Simple Queue
Service (Amazon SQS)

Amazon Elastic MapReduce
AWS Premium Support

* Payments &

ing
 On-Demand Workforce

¢ Alexa Web Services

Amazon Ful
Associates

Running Databases on

Find tips and technical

Contact Us | '8 Create an AWS Accour g‘

About AWS - Products - Solutions - Resources - Support

Home > Products > Amazon Elastic Compute Cloud (Amazon EC2)

Amazon Elastic Compute Cloud (Amazon EC2)

Amazon Elastic Compute Cloud (Amazon EC2) is a web service that
provides resizable compute capacity in the cloud, It is designed to make
web-scale computing easier for developers.

Amazon EC2's simple web service interface allows you to obtain and
configure capacity with minimal friction. It provides you with complete
control of your computing resources and lets you run on Amazon’s
proven computing environment. Amazon EC2 reduces the time required
to obtain and boot new server instances to minutes, allowing you to
quickly scale capacity, both up and down, as your computing
requirements change. Amazon EC2 changes the economics of computing
by allowing you to pay only for capacity that you actually use. Amazon
EC2 provides developers the tools to build failure resilient applications
and isolate themselves from common failure scenarios.

Sign Up For Amazon EC2 @

Your Account

] Done
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File Edit View Favorites Tools Help

3 Amazon Web Services Developer Community : Biology - Microsoft Internet Explorer provided by Network & Co- (=]

“Back v & - @ [@) A& | Qsearch GiFavorites PMedia |y 5wl

Address [€] hitp. /developer.amazonwebservices. comicannect/kbcategory. jspa?categoryID=246

-] @co Links

Contact Us |0 Create an A

C

— Scalability
H
A

mazon data feeds ~

L)
ZiF amazon
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About AWS Products
Home > ... > By Category > Biology
Category: Biology

Documents in Category

Sort by: |Select E

[ AnthroKids - Anthropometric Data of Cl ren
Anthropometric data on children from two studies in 1975
Last Modified: Apr 8, 2009 8:12 PM

Ensembl Annotated Human Genome Data

The Ensembl project produces genome databases for hum.
makes this information freely available.

Last Modified: Apr 8, 2009 8:40 PM

@

&l

3 Unigene
UniGene: An Organized View of the Transcriptome.
Last Modified: Apr 8, 2009 4:31 PM

&l

7 GenBank

An annotated collection of all publicly available DNA seque
82.8M sequence records.
Last Modified: Mar 25, 2009 10:08 PM

|

&) Done

3 Amazon Web Services Developer Community : Chemistry - Microsoft Internet Explorer provided by Network & - |8 [=]

File Edit View Favorites Tools Help
“Back v -~ @ [ & QSearch GiFavorites @Media F By Sl 5 o

Adress [€] hitp: jsparcategorylD=247

-] @co |Links

L]
“5iF amazon
webservices"

About AWS - Products - Solutions - Resources - Support
Home > ... > By Category > Chemistry
Category: Chemistry

Documents in Category

sort by: [Select ]

[3 UGI virtual Conformer Library
500,000 molecules for virtual screening.
Last Modified: Apr 8, 2009 4:31 PM
PubChem Library
A data set of information on the biological activities of small molecules.
Last Modified: Apr 8, 2009 4:31 PM
[ 3D Version of the PubChem Library
3D Version of the PubChem Library
Last Modified: Apr 8, 2009 4:31 PM

7]

Community Recognition | Guidelines | Help | Community Rss )

Contact Us b Create an A |

Your Account

—

Welcome, Guest
% Login

&) Done
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Fine-grained Security Model

Strong authentication

Strong governance — study owners, established process

— Training

— Access granting process is established and followed
— Clinical trial nodes grayed-out if no access is granted

ADatasetiExplorer=Johnpy gjL_lja]
. File Edit Yiew Favorites Tools Help n','
Qe - © ¥ B @
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Search | Dataset Explorer | Request Consult |
Search by Subject Navigate Terms Search by Names

# [ ] Across Trials

=) Clinical Trials
[ JCO168T45 (303)
4 [ ]C0524T02 (172)
[ ]C0524T03 (432)
# [ CO743T10 (310)
H CO743%01 (185)
(] C2006009 (422)
[ Normals (297)
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&] Don ® Internet

. Submit request to.
=2 Adminisrator Verify credentials
0 work.
<}
3
=
5f
o
- Communicate
S No—————p] Assion abpropriate credentials to
© requestor
]
=
=
2
Yes
. |
T
No
5]
< Approve? Approve?
o
£ M Yes Ves
2 No ‘
= L2
@
( End ) End
=&
5] Approve?
g [ PP
38
> ®
3E No
29
&

oI

htinc




Dictionaries, Ontologies and Master Data

Gene/protein names and alternatives (Entrez)
Gene name mapping service (Affy ID, SNP, protein)

Pathways (GO, KEGG, GeneGo, Ingenuity, Ariadne,
MSigDB)

Internal signatures

Diseases (MeSH, ICD10)

Clinical trial observations (MedDRA)
J&J drugs dictionary

Clinical trials metadata dictionary
Cell line dictionary

Curated inhibitors (CAS id) @ centocor
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Curation Process for Internal Trials

Data Owne

|ldentify most
relevant data

Gather input
from data
owner

Curator

Obtains, reads and
understands trial
Protocol and other
relevant
documentation

communication

Communication
with Data steward
data steward to
help identify
appropriate data

Collects

permissions and
actual data

Curator

Classifies data
according to
established schema
and converts data
to SAS format

ETL Engineer

Transforms into

Curator, TM Team,

Deploy Data owners

Dataset Explorer
format trough
i2b2 protocols &
load

QA and QC

Data transfer

%) Dataset Explorer - Mozilla Firefox =101 x|

File Edit View History Bookmarks Tools Help

- C X w FEE - ([
Fnataset Explorer l - | ]v
Search Gene Signature/Lists

‘ Search by Subject H Mavigate Terms ‘

Data transfer

Search
Search: Type:
| AND[DIsEASE  ¥]

Terms:
Lung Carcinoma A
Melanoma, AngioSarcomna
Me atic

Ovary Cancer

SEARCH | CLEAR
Found 1 results.

(=) Riker_Melanoma_GSE7553
(=) Biomarker Data (87)
(=3 Affymetrix GeneChip Human Genome U133 Plus 20 Array (57)
abc Basal cell carcinoma (15)
abe Melanoma in situ (2)
abc Metastatic Melanoma (40)
abe normal human epidermal melanocytes (1)
abe Normal Skin (4)
abc Primary Melanoma (14)
abe Squamous cell carcinoma (11)
(=) Samples And Timepoints (87)
[ L) Sample Group (TSGRPID) (87)
(# ) Sample Source (SMSRCLOC) (57)
() Sample Type (SMPTYPE) (87)
123 Tumor Thickness, mm (ORRES) (14)
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Big Scary Diagram

Federated Apps
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tranSMART Data Warehouse

Data
— Structured Data

e Clinical trials, clinical and pre-clinical gene expression, protein profiling (RBM), SNP,

PD markers, metabolomics, proteomics
— In-house — immunology (large and small mol), oncology, psychiatry
— Public and commercial

— Unstructured Data
e (Curated text
e Text indexing

— Master data, ontologies, vocabularies and metadata
— Federated sources

User Interfaces
— Search
e Gene, pathway, disease, compound, trial, and combinations
— Hypothesis testing
e Cohort selection and comparison/analysis

— Hypothesis generation
e Gene signatures

— Analytics workflows @R ARIADNE @@

par) | @Y OmicSoft

Biosts
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Statistics

Dataset Explorer

— 42 internal studies (clinical trials, experimental medicine
studies, in vivo and ex vivo experiments)

— 43 public studies
— Oncology, immunology, cardiovascular, CNS

Search
— 10 internal studies
— 9,000 GEO/Array Express comparisons
— 97 DFCI curated studies
— 100,000 curated biomarker assertions

centocor

research&development inc




Experimental Platform

Platforms and Sources Roadmap

Q22009 [Q3 2009 |Q4 2009 (Q12010 |Q22010 |Q3 2010 |Q4 2010 [Q12011 |Q2 2011 [Q3 2011

Q22009 |Q3 2009 Q4 2009 |Q1 2010 [Q2 2010(Q3 2010{Q4 2010|Q1 2011/Q2 2011{Q2 2011| Experimental Data Analysis

Clinical Trial Data

Jubilant Oncology

Rules-based Medicine

Pathways

Affymetrix gene expression

Beerse preclinical mMRNA pipeline

ClinicalTrials.gov (Link)

Caqdidate SNP Hydra (Link)
OmicSoft analyzed mRNA Entrez (Link)
ELISA GeneCards (Link)
Flow cytometry Google Scholar (Link)
Cell counts OmicSoft public MRNA (GEO, EBI)
Metabolomics La Jolla preclinical mMRNA
Proteomics Dana-Farber Cl oncology mRNA
MSD Conference abstracts (indexin:
Luminex DIP folder (indexing)

Jubilant Asthma
MS ?ounts - Biomarker folder (indexin
llumina gene expression Resnet (text mining)
SNP Chip/CNV GeneGo Prostate Cancer Content
ex vivo ClinicalTrials.gov (text minin
Histology GeneGo Disease Pages
in vivo dbSNP
mMiRNA P53 mutation DB
CTC COSMIC Link _
Full genome sequencing J8. Biobank Link _

Histology (Aperio) Link
RNA-seq GVK Bio biomarkers
PK/Tox Broad Connectivity Map
Epigenetics Cancer Gene Data Curation
Phosphorylation Prous Integrity
Lipidomics GeneGo asthma maps

AsthmaMa
OASIS
Cellminer
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Use Cases

* Knowledge Management/Search
* Hypothesis Testing

* Hypothesis Generation

@ centocor
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7} Search tranSMART - Microsoft Internet Explorer

[ ] patasetExplorer  Gene Signature/Lists  Request Consult

Feedback Help
|

Category: ALL | compound | disease | gene | gene list | gene signature | pathway | geofebi | trial

} tranSMART > [cFL2

Fristipeny
i

About 72 results found

Filters: Gene> CFL2 #, advanced save clear all

I Clinical Trials (1, 7) | [ mRNA Analysis (19, 121) | B mRNA Profiles (17) | ¥ Literature (0) |5 Documents (4) | [ Pictor |[ (2] Reshet || o GeneGa

[

o Show Fiters [ Analysis View [3]Study View & |Export Resuks

Analysis result: 19 analyses from 12 experiment(s)
1 2] Next

[] GSE3307 - [ | DiseaseState => spastic paraplegia vs normal

@ BioMarkers (1 of 8304):
CFL2 @ (Fold Change:-2.6153)  Search All with Pictor @

[ GSE1643 - [ ] EnvironmentalStress: OrganismPart => lower lobe lung -> smoker vs non-smoker

@ BioMarkers (1 of 12128):
CFL2 @ (Fold Change:-2.56)  Search All with Pictor 2@

[ GSE3629 - [ DiseaseState => UC-Ca vs UC-NonCa

@ BioMarkers (1 of 3162):
CFL2 @ (Fold Change:2.3)  Search All with Pictor @

[ E-MEXP-882 - [ | disease state => infiltrating ductal carcinoma vs normal

@ BioMarkers (2 of 779):
CFL2 @ (Fold Change:-3.42) , CFL2 @ (Fold Change:-3.52)  Search All with Pictor @

[ GSE7578 - [ | GeneticModification => Mel-18 shRNA vs none

@ BioMarkers (2 of 7208):
CFL2 @ (Fold Change:-2.9) , CFL2 @ (Fold Change:-2.81)  Search All with Pictor @

[ E-MEXP-841 - [ | Group => total-RNA-contral IMP1 vs control IMP1

@ BioMarkers (1 of 6358):
CFL2 @ (Fold Change:5.64)  Search All with Pictor @

BioMarkers (1 of 5517):
CFL2 @ (Fold Change:-7.53)  Search All with Pictor @
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0
= sporiment seport

[Elpathway studio

[Epathway studio

[Elpathway studio

[Epathway studio

[Elpathway studio

[Elpathway studio

[Elpathway studio

[Elpathway studio

[

—— r
Funmonal m]’l’_}[:‘lzjfﬂ i
et s L

I i e [

e et ., . oy o

E*"-‘"-"-““”"

-
a

=
HeRsRCeETy

e
Ereameons oy
S s e

vt TR YO et @ B
=)
e R SR T R .
e [
e — = e e ettt
SEEE [ e
EE - I — =

@!,.....,_u....,...-_-u et e AT FORSSATN M (TS5

e -
| ———

ARG e T
pr— =
.

centocor

research&developmentinc



Curated Content in Semantic Networks
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Hypothesis Testing — Flexible Queries

ataset Explorer - Windows Internet Explorer

(ol x|
@:j," I./' https://transmart.jnj.com/transmart/datasetExplorerfindex EI g 42|l X oI

File Edit ‘Yiew Favorites Tools Help

<7 Favorites | i.s @ Suggested Sikes ¥ @ | tranSMART QA € | InJ Clinical Trial Explorer € | tranSMART Prod @ tranSMART Dev £ | tranSMART training & | The Daily Scan GenomeWeb @  'Web Slice Gallery v @ | Free Hotmail

#® Dataset Explorer | |

- - [ pmy - Page v Safety v Tools~ @~ >

Search :I Gene Signature/Lists

Search by Subject Navigate Terms | Across Trials

(=)= Biomarker Data (198)
(=7 Affymetrix GeneChip Human Genome U133 Array Set HGU133A (198)
abc Breast Tissue (198)
(=43 Clinical Data (198)
[+ (] Distant Metastasis Free Survival In Days (198)
[# (] Nottingham Prognostic Index (Npi) (196)
(=43 Overall Survival In Days (198)
(] Censored (OSCENS) (198)
123 Overall Survival in days (0S) (198)
(# () Time To Distant Metastasis In Days (198)
(=43 Published Conclusions (198)
@ (] Clinical risk group according to Adjuvant online (198)
(# (] Clinical Risk group according to NPI criteria (198)
(# (7] Clinical Risk Group according to St Gallen criteria (198)
(=3 Clinical risk group according to Veridex signature (198)
abc High risk (143)
abc Low risk (S5)
123 10-year overall survival probability predicted by Adjuvant online (198)
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Hypothesis Testing — Simple Statistics
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The results are significant at a 95% confidence level.
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Hypothesis Testing — Advanced Statistics

{2 Survival Analysis - Windows Internet Explorer =10f x|

Survival Analysis

[ Subset 1 Query | Subset 2 Query

(\Public Studies\Wang_TransBIG_BreastCancer_ GSE7390'Published (\Public Studies\Wang_TransBIG_BreastCancer_ GSE7390'Published
Conclusions'Clinical risk group according to Veridex signature'Low risk' ) Conclusions'Clinical risk group according to Veridex signature'High risk! )
AND AND

(‘Public Studies\Wang_TransBIG_BreastCancer_ GSE7390'Clinical (\Public Studies'Wang_TransBIG_BreastCancer_ GSE7390'Clinical
Data\Overall Survival In Days\Censored (OSCENS)! ) Data\Overall Survival In Days'\Censored (OSCENS)! )

AND AND

(‘Public Studies\Wang_TransBIG_BreastCancer GSE7390'Clinical (\Public Studies\Wang_TransBIG_BreastCancer_ GSE7390'Clinical
Data\Overall Survival In Days'Overall Survival in days (OS)') Data\Overall Survival In Days\Overall Survival in days (OS)')

Cox Regression Result:

‘ Number of Subjects |198

[ Hazard Ratio (95% CI) [1.94 (0.98 - 3.86)

[ Relative Risk (p Value) [0.664 (0.057)

Survival Curve Fitting Summary:

‘ Subset |N umber of Subjects |Nnmber of Events |1\Iedian Value |Lower Range of 95% Confidence Level ‘Upper Range of 95% Confidence Level
[Subset 155 [10 finfinity [s816 linfinity

[Subset 2[143 l46 finfinity 6036 linfinity

# Kaplan-Meier estimator

1.0

Survival function

0.2
Il

0.0
!

0 2000 4000 6000 8000 i n toco r

Time = h&developmentinc




Advanced Biomarker Analysis
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Meta-analysis
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ross-Study Queries
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Indication Hypothesis Generation

Disease Profiles Database
— Well curated
— Well annotated

— QCd

e Database of 9,000 public comparisons from NCBI GEO and
EBI Array Express

e Subset is molecular profiles of disease vs. normal samples
— Also, proprietary data!

Drug or Pathway Modulation Signatures
— In vitro, in vivo or clinical samples
— Treatment vs. placebo or before vs. after or ...
e Drug, siRNA, Ab, KO, ...
— Measure gene expression, protein expression, ...

— Statistical analysis and derivation of statistically significant
list of genes (proteins, ...) with direction C centocor
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Indication Hypothesis Generation
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