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Human Genome and Diseases

Confirmed genetic contributors

to common human diseases (Apr 2007)
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Molecular Profiling and Treatment Decision

Primary

Molecular profiling B e [
was more accurate ' FHREE
for B-cell lymphoma
leading to better
treatment plan
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Paradigm of Medicine

20 th Century 21 st Century

Treat disease when Intervene before symptoms
symptom appear and normal appear and preserve normal
function is lost function for as long as possible

Did not understand the Understanding preclinical
molecular and cellular event | molecular events and ability to
that lead to disease detect patients at risk

Expensive in financial and Order of magnitude more
disability cost effective




Paradigm of Medicine

Health Care Spending
Outpaces GDP Growth

Per capita spending (1960=100)
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Characteristics of Biological Data

Destructive Non-Destructive
Qualitative Quantitative
Uni-Dimensional Multi-Dimensional
Low Temporal Resolution High Temporal Resolution

Non-localized Spatially resolved
L ow data density High data density

Variable standards Common standards

Non-Cumulative Cumulative




The Future Paradigm: The 4 P’s

Transform Medicine from Curative to Preemptive

Personalized
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Data sharing iIs essential to
conduct biomedical research

IN the post genomic era.




NIH Data Sharing Policy
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Grants Policy NIH Data Sharing Policy

Fimlimas M i e

NIH believes that data shanng|is essential for expediied
iranslatien el reseanch resulisiinie knewledge, products,

TThe policy reaffirmed the prnciple that data sheuld be

made asiwidely:and meely availalnie as possiblewhnile

Salieguarding e pivacy. ol iesearchr participants, and
protecting confidential’ and proprietary data.




NIH Bioinformatics Initiatives

NIH GWAS data sharing policy and dbGaP

The goal of these initiatives, is te build infrastructure

aind netwerks 1or faciliiaie: data sharng, Integratien;
and interoperability.

VIost el selitware are epen seurce and fiee e downlead.




NIH Bioinformatics Initiatives

caBIG - The Cancer Biomedical Informatics Grid
BIRN - The Biomedical |nformatics Research Netwerk
CTSA - Clinical and Translational Science Awards
NIH Blueprint Neuroimaging Informatics

NCBC - Nationa Centers for Biomedical Computing




NIH GWAS Data Sharing Policy

Whole genome information, when combined with clinical and other
phenotype data, offers the potential for
 increased understanding of basic biological processes affecting
human health,
* iImprovement in the prediction of disease and patient care, and
 ultimately the realization of the promise of personalized medicine.

In addition, rapid advances in understanding the patterns of human genetic
variation provide powerful research tools for identifying genetic variants
that contribute to health and disease.

For these reasons, The NIH believes that the full value of GWAS can be
realized only if the resulting genotype and phenotype datasets are made
avallable as rapidly as possible to a wide range of scientific investigators.




NIH dbGaP Database for GWAS

dbGaP - datanase of Eenotype 2nd Phenetype

1S NIH"sT Genoetype and Phenoiype association datanase
fior shanng GWAS data.

Phenotype
Genotype
Genotype X Phenotype Association




The dbGaP Website - Browse Studies
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db J E P L

GENOTYPE and PHENOTYPE

Instructions Description of dbGaP

Myncl & |
Sign In] [Register |

Al Oetabazes Pubhzd H ] Protein Genome Structure St PrAC Joumals Books

Search | dbGaP ~| for Co | Clear

. Limits Preview/Index History Clipboard Details
it Browse dbGaP [aveRe| (FaUT deeke |
dbGaP
About dbGaP By Studies | )By Diseases || Advanced Search
Browse dbGaP
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GWAS Publications udy (= Sub-Studies VYariables Documents Participants Type of Study Status
Contact dbGaP |=] NEI Age-Related Eve Disease Study (AREDS) 176 3h 600 case-control Completed
Other Services +| NINDS Parkinsonism Study 100 5 2573 case-control Completed

MeSH Browser
Clinical Queries

Write to the Help Desk
NCBI | NLM | NIH
Department of Health & Human Services
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The dbGaP-Website - Study Report
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Genotype x phenotype
stitute (NEI) Age-Related Eye Disease Study (AREDS) association or linkage .
9 search this study
analyses
Mational Eye Institute (NEI) Age-Related Eye Disease Study (AREDS)
Description Search Within This Study
The Age-Related Eye Disease Study (AREDS) was initially conceived as a long-term multicenter, prospective study of the Search for: | __GU
clinical course of age-related macular degeneration (AMD} and age-related cataract. In addition to collecting natural
history data, AREDS included a clinical trial of high-dose vitamin and mineral supplements for AMD and a clinical trial of gl g o
; ChE . =

high-dose vitamin supplements for cataract. Results from these clinical trials have been published. The two clinical trials
generally shared 1 pool of participants (Figure 1}. The clinical trials were initiated largely because of the widespread public
use in the United States of commercially available pharmacologic doses of vitamins and minerals to treat these two eye

conditions and the absence of definitive studies on the safety and efficacy of their use. +NEI Age-Related Eye Disease Study (AREDS)

Eligible AREDS participants were age 55 to 80 years of age at enrollment and had to be free of any illness or condition
that would make long-term follow-up or compliance with study medications unlikely or difficult. On the basis of fundus
photographs graded by a central reading center, best-corrected visual acuity and ocphthalmologic evaluations, participants
were enrolled in one of several AMD.

Associated Variables

SITIE 1J
It is hoped that this resource will help researchers better understand two important diseases that affect an aging smkil
population. The AREDS Research Group hopes that data from AREDS on progression rates and risk factors for AMD and smk12
cataract will further understanding of the clinical course of both conditions, generate hypotheses about eticlogy and aid in smk13 Llnk 1-0
the design of clinical trials of potential interventions. specnum
systil ¢—— |
AREDS, The National Eve Institute HiSTOF‘y Sveing variable
syst0d
AREDS, The EMMES Corporation \ P bl . 1_ jm r'epor'T g
« Bilindns 66 Links back to submitter website Attributi cysi08
* Type: case-control tribution systl7 4
* Status: Completed ACC@SS RUI@S syst08 v

Inclusion/Exclusion Criteria
\ Associated Documents
» Inclusion/exclusion criteria

Criteria for inclusion/exclusion
History +ME| Age-Related Eye Disease Study (AREDS)




The dbGaP Website - Analysis Results
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GENOTYPE and PHENOTYPE

Vesite - Analysi
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STUDY: NEI Age-Related Eve Disease Study (AREDS)
AMNALYSIS: Genome-Wide Allelic Association of AMD Status using Illumina Beadchip
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NIH Bioinformatics Initiatives

NIH GWAS data sharing policy and dbGaP

BIRN - The Biomedical |nformatics Research Netwerk
CTSA - Clinical and Translational Science Awards
NIH Blueprint Neuroimaging Informatics

NCBC - Nationa Centers for Biomedical Computing




The caBIG

mi% National Cancer Institute L5 National Institutes of Health | www.cancer.gov
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caBIG™ stands for the cancer Biomedical Informatics Grid™. caBIG™ s
an information network enabling all constituencies in the cancer community
— researchers, physicians, and patients — to share data and knowledge.
The components of caBIG™ are widely applicable beyond cancer as well.

The mission of caBIG™ |s to develop a thuly: collabhorativer information
network that accelerates the discovery of new approaches for the

caBIG ™ |sian Information network that allows researchers; clinicians, and
patients to share data to accelerate discovery of new diagnostics and
therapeutics to improve patient outcomes.




caBIG

cancer Biomedical
Informatics Grid ™

/l!'

Sk caBIG™ Vision
- Connect cancer researchers by a shareable,
Interoperabl e infrastructure




Pathway
Analysis

Protein

Classification .
Genomic

Annotations

Laboratory

Clinical Management
Protocols

Gene/Protein
Expression
Studies

Molecular
Analysis

= |nterconnecting over 60 cancer centers

» Defining the infrastructure and standards

* Received 2005 Service to America Award fBr T e C caGrid supporting pre-clinical and clinical oncology
contributions to brain cancer research




caBIG In the Research Continuum

N\ i cancer Biomeaical
Informatics Grid ™




Disparate Data Sources
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=1 National Cancer Imaging Archive - | = ]
NCIA - ww caBIG

National Cancer Institute U.5. Natignal

National Cancer
Imaging Archive

HOrME CH IMAGES

an image repository tool

WELCOME TO NATIONAL CANCER IMAGINE ARCHIYE USER LOGIM

EMAIL !jaﬁecﬂ Email.nih.g|

MHew! MCIA now offering web-based image visualization :
IMAGING and markup of archived image data, PASSW RO |““""““““‘“ |
& FROGARAR mote information

wielcome to the Mational Cancer Imaging Archive (MCIA),
Center MCZIf is a searchable repository of in vivo cancer images that
for ides th ] ity, indust d
provides the cancer research cormmunity, industry, an
Bicinformatics acadernia with access to image archives to be used in the

SE;;I:Driulment and walidation of analvtical software tools that NEW USER REGISTRATION

Mew users are asked to complete
a one-time reagistration form.
Pleasze malke note of your
username and password for
future wisits. Registration will
ensure that we can inform you
about important changes and
# Increasing the efficiency and reproducibility of imaaging new data.

cancer detection and diagnosis

* |everaging imaging to provide an objective assessment of
theramneitic Fechnn=z&

* |esion detection and classification
* Accelerated diagnostic imaging decision
* Cuantitative imaaging assessment of drug response

MCZIA provides access to imaging resources that will improve
the use of imaging in today's cancer research and practice by




NIH Bioinformatics Initiatives

NIH GWAS data sharing policy and dbGaP
caBIG - The Cancer Biomedica Informatics Grid

NCBC - Nationa Centers for Biomedical Computing
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CTSA Clinical & Translational
Science Awards Translating Discoverles to Medical Practice

Home | About CTEA Farticipating Institutions | Events | CTSAs in the Mews MIH CTSA Infarmation Cansortiom Login

Clinical and Translational Science Awards e
Atenoar

Current CTSA
NCRR B-Mewsletter
Advisory
Council CZTSA Committes
Representatives

Chersight Committees

IC Directors NCRR

CTEA Consofium Advisury Board Director sEssssssanans

Cwersight

Advisory &
Leadership

Fediatrics Oversioht
Committee ’ Communication Taatkit

Consortium Resources for

Oversight Committee Researchers
Pediatrics

Climcal Integration
Committe e Workgroups:

Governance Manual
Operations

Administration
Group
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Institution Search

Biostatistics r
Epidemiology ¥ Research
Diesign

MHIH CTSA Information
Clinical Research Ethics
B . ] o MEW - NCRR CTEA
Communications : E Administrative
" ) [ : Supplements

Farticipant and Clinical Communit : } Public Private
Interactions Resourcas Englgmn::: p.,-h:mr:;, MCRE CTSA Information

Regulatory knowledge ' ' CTEA Solicitations

c....?"&'.?fn'ﬂ.':'m. Current RFA

CTEA Funding Guidelines

Community Engagement Questions and Answers
Advisory: providing guidance and input to the NCRR Director on the CTSA Consortium

Steering Committers

Education i Career Fact Sheet

Owersight: identifying and selecting collaborative opportunities to facilitate research throughout the CTSA
Development program, coordinating Consortium-wide approaches to research and owverseeing topic-specific efforts across
the Consortium

Evaluation Steering: coordinating institutional topic-specific effarts with the national CTSA Consortium; each Steering

. Committes has an Operations subgroup that takes timely action on emergent topic issues
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NIH Blueprint

NlH Blueprlnt for Neuroscience Research fq%ﬁz\;

]

O NI

| Homie | Community o | FMRI Tools & Resources.. | Log In | Register Now | Help ..

[ : The Source for Neuroimaging Tools and Resources

{ Google

The Neurcimaging Informatics Tools and Resources
Clearinghouse

Funded by the Mational Institutes of Health Blueprint for Meuroscience Research, MITRC
facilitates finding and comparing neurcimaging resources for iRl and related structural
analyses—including popular tools as well as those that once might have been hidden in
another researcher's laboratory or some obscure comer of cyberspace. MITRC collects
and points to standardized information about tools, making the task of finding and
comparing them easier than before. This site can help you find the right MR toal or
resource and help you decide whether it can help in your research.

The MITRC team searches out relevant research tools to house on this site. We
encourage your participation and welcome your ratings and reviews to make MNITRC a
comprehensive source of infarmation for researchers and developers. Researchers can
compare tools on MITRC, and developers can seek and receive help from the community
ta make their tools maore usable and accessible

MITRC needs you to make it an even more efficient, trustworthy on-line community for
discussion and collaboration regarding neuroirmaging informatics analysis tools and
resources. To fully participate in this on-line community, became a registered NITRC

NITRC Statistics

Hosted Toolsf/Resources; 74
Registered Users: 308

Top Tool/Resource Downloaids

{6%2) Brainhap Database
{306} Talairach Daemaon
{412) GIFTI
(382) HAMMER: Defarmahble
Fegistration
(379) Biolmage Suite
{316} Slicerd Module Rician noise filter
{231) FSL
{209) SnPh
(173) WFL_PickAtlas
(172} ¥MAT

[ More |

Maost Active This Week

{96.6%) GIFTI
(93.1%) HAMMER: Deformable
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NIH GWAS data sharing policy and dbGaP

caBIG - The Cancer Biomedical Informatics Grid
BIRN - The Biomedical |nformatics Research Netwerk
CTSA - Clinical and Translational Science Awards
NIH Blueprint Neuroimaging Informatics




NIH Roadmap - NCBC

NIH Roadmap
National Centers for Biomedical Computing

The National Centers for Biomedical Computing (NCBC) are cooperative
agreement awards that are funded under the NIH Roadmap for
Bioinformatics and Computational Biology.

The Centers are intended to be the core of the networked national effort to
build the computational infrastructure for biomedical computing in the
nation, the National Program of Excellence in Biomedical Computing
(NPEBC).

. LOGISTIC &
" CONTACT INFO

o PLANNING COMMITTEE
~ BUILDING BRIDGES
CCOMPENDIUM
o NIH BIOINFORMATICS
HOME PAGE




NCBC

Thei2b2 isdesigned to
address is that of creating
a comprehensive software
and methodol ogical
framework to enable
clinical researchers

- 12b2

MIT-EECS
HSPH
Boston Univ

HMS-Affiliated /" Gomputational
Hospitals R problems

Core 1; Science ™

Novel
meathodologies /

MNew Frameworks and

]
EQ’
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S E
o8
&z
52
52
g8
:t
L g

HMS-Affiliated
Hospitals

HPCGG

HMS-Affiliated
Hospitals

Core 2; Tools &
Implementation

Software
Development

Useability or
Scaleabilityproblems 4




i2b2 Hive

Enterprise-wide repurposing and distribution
of medical record data for research

e ———

——— - - i

; Matural Annotati
Project notating
Hanaé&ment Language Genomic
Processing Data #2
De -
Id entification
of Data

File
Repository

Ontology Id entity PFT
Management Management Processing

Data
Repository
(CRC)
Annotat i_n g comrelation Annotating
Genomic Analysis Imaging
Data #1 Data

Workflow
Framew ork

Enable high performance collection of medical record data for querying and distribution
m Enterprise web client

Enable discovery within data on enterprise wide scale
m Relationship networks
m  Pharmacovigilance



r

9 12b2 Hive

Repurpose medical record information for research studies
m [2b2 Workbench

m Natural language processing
Enable genomic studies
m Tissue/blood selection

m Data integration
. De -
File dd= N !
Repository Identification
of Data
Ontology Identity PET

Management Management Processing

Data
Repository Workflow

(CRC) Framew ork

Annotating
GEnomic
Data #1

Annotating
Imaging
Data

Correlation
Analysis

Use of medical record data in clinical studies
focused upon genomics and pharmacology




CRIMSON

Samples Located

Study @

MRN
(If consented)
Subject ID Crimson Patient ID Crimson Sample ID
(Study-specific) (Not MRN#) (Not AccH)




Cost and Throughput Comparison

Study desires 10,000 Forwarded cohorts via i2b2
samples for epidemiologic

analyses Avg cost for collection: $8-
O/sample

Avg. cost/sample for the N ggrf]tglégf %%28888” of 10K

study: $1,200

— $12,000,000 to collect 10K
samples

Avg throughput:

— 4-600 samples/month (1
Crimson node)

Throughput of 5-10 1000+ with 2 Crimson nades
samples/month operational.

_ 120 years to collect 10K with Collection of controls in <1 year

current process Experimental samples in 115 =4
' years.




Pharmacovigilance

Mean patient age at Ml
Cox-2 prescriptions

VIOXX and Celebrex Prescriptions Dispensed

1996 1997 1998 1999

VIOXX and Celebrex pres
Myocardial infarcations pe

Prescriptions dispensed per year (thousands)

1 I T T T T T

1997 1998 1999 2000 2001 2002 2003 2004 2005
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