
GWAS Data Sharing PolicyGWAS Data Sharing Policy
and Bioinformaticsand Bioinformatics

Initiatives at NIHInitiatives at NIH

James Luo Ph.D. Program Director

Biomedical Informatics Programs
National Institute of Biomedical Imaging and Bioengineering

National Institutes of Health

US-China Roundtable on Scientific Data Cooperation
March 23, 2009



Human Genome and DiseasesHuman Genome and Diseases



Molecular Profiling and Treatment DecisionMolecular Profiling and Treatment Decision

Molecular profiling
was more accurate
for B-cell lymphoma
leading to better
treatment plan
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Characteristics of Biological DataCharacteristics of Biological Data

High Temporal ResolutionLow Temporal Resolution

Multi-DimensionalUni-Dimensional

CumulativeNon-Cumulative

Common standardsVariable standards

High data densityLow data density

Spatially resolvedNon-localized

QuantitativeQualitative

Non-DestructiveDestructive

FutureCurrent



The Future Paradigm: The 4 P’s
Transform Medicine from Curative to Preemptive

NIH Director’s Vision
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Data sharing is essential to
conduct biomedical research
in the post genomic era.



NIH Data Sharing PolicyNIH Data Sharing Policy

NIH believes that data sharing is essential for expeditedNIH believes that data sharing is essential for expedited
translation of research results into knowledge, products,translation of research results into knowledge, products,

and procedures to improve human health.and procedures to improve human health.
The policy reaffirmed the principle that data should beThe policy reaffirmed the principle that data should be
made as widely and freely available as possible whilemade as widely and freely available as possible while
safeguarding the privacy of research participants, andsafeguarding the privacy of research participants, and

protecting confidential and proprietary data.protecting confidential and proprietary data.



NIH Bioinformatics InitiativesNIH Bioinformatics Initiatives

NIH GWAS data sharing policy and dbGaP

 caBIG - The Cancer Biomedical Informatics Grid

BIRN - The Biomedical Informatics Research Network

CTSA - Clinical and Translational Science Awards

NIH Blueprint Neuroimaging Informatics

NCBC - National Centers for Biomedical Computing

The goal of these initiatives is to build infrastructureThe goal of these initiatives is to build infrastructure
and networks to facilitate data sharing, integration,and networks to facilitate data sharing, integration,
and interoperability.and interoperability.

Most of software are open source and free to download.Most of software are open source and free to download.
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NIH GWAS Data Sharing PolicyNIH GWAS Data Sharing Policy

Whole genome information, when combined with clinical and otherWhole genome information, when combined with clinical and other
phenotype data, offers the potential forphenotype data, offers the potential for

•• increased understanding of basic biological processes affectinincreased understanding of basic biological processes affectingg
human health,human health,

•• improvement in the prediction of disease and patient care, andimprovement in the prediction of disease and patient care, and
•• ultimately the realization of the promise of personalized mediultimately the realization of the promise of personalized medicine.cine.

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

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



NIHNIH dbGaPdbGaP Database for GWASDatabase for GWAS

dbGaPdbGaP -- ddataatabbase ofase of GGenotypeenotype aandnd PPhenotypehenotype

It isIt is NIHNIH’’ss Genotype and Phenotype association databaseGenotype and Phenotype association database
for sharing GWAS data.for sharing GWAS data.

•• PhenotypePhenotype
•• GenotypeGenotype
•• Genotype X Phenotype AssociationGenotype X Phenotype Association

URL:URL: http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gaphttp://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gap



TheThe dbGaPdbGaP WebsiteWebsite -- Browse StudiesBrowse Studies

Link to study report

List of variables in study

Instructions Description of dbGaP

List of documents in study

Link back to dbGaP homepage

Automated query to PubMed for genome-wide association study articles



TheThe dbGaPdbGaP WebsiteWebsite -- Study ReportStudy Report

Links back to submitter website

History
Publications
Attribution
Access Rules

Link to
variable
report

search this study

Genotype x phenotype
association or linkage
analyses

Citeable unique stable identifier

Criteria for inclusion/exclusion



TheThe dbGaPdbGaP WebsiteWebsite -- Analysis ResultsAnalysis Results

Slider filters results less significant than threshold

2MB bins colored to represent the most
Significantly associated marker

Click on bin of interest to
zoom in and see association
in context with other objects
mapped to the same genomic
region

LINK



P-value of genotyped marker

Scroll via
boxes
above

Collapse table

CFH gene has been
associated with AMD
in several studies

Add maps

TheThe dbGaPdbGaP WebsiteWebsite -- Analysis ResultsAnalysis Results
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TheThe caBIGcaBIG

caBIGcaBIG™™ stands for the cancer Biomedical Informatics Gridstands for the cancer Biomedical Informatics Grid™™ .. caBIGcaBIG™™ isis
an information network enabling all constituencies in the canceran information network enabling all constituencies in the cancer communitycommunity
–– researchers, physicians, and patientsresearchers, physicians, and patients –– to share data and knowledge.to share data and knowledge.
The components ofThe components of caBIGcaBIG™™ are widely applicable beyond cancer as well.are widely applicable beyond cancer as well.

The mission ofThe mission of caBIGcaBIG™™ is to develop a truly collaborative informationis to develop a truly collaborative information
network that accelerates the discovery of new approaches for thenetwork that accelerates the discovery of new approaches for the
detection, diagnosis, treatment, and prevention of cancer,detection, diagnosis, treatment, and prevention of cancer,

caBIGcaBIG™™ is an information network that allows researchers, clinicians,is an information network that allows researchers, clinicians, andand
patients to share data to accelerate discovery of new diagnosticpatients to share data to accelerate discovery of new diagnostics ands and
therapeutics to improve patient outcomes.therapeutics to improve patient outcomes.



caBIG™ Vision
Connect cancer researchers by a shareable,

interoperable infrastructure
Deploy a common language to more easily share

information
Build or adapt tools for collecting, analyzing, and

disseminating information associated with cancer
research and care



The Grid of Bioinformatics

Detection

TreatmentPrevention

Interconnecting over 60 cancer centersInterconnecting over 60 cancer centers

Enabling novel biomarker discoveriesEnabling novel biomarker discoveries
towards personalized medicinetowards personalized medicine

Received 2005 Service to America Award forReceived 2005 Service to America Award for
contributions to brain cancer researchcontributions to brain cancer research

Promoting early detection and therapeuticPromoting early detection and therapeutic
response evaluation via cancer imagingresponse evaluation via cancer imaging

Defining the infrastructure and standardsDefining the infrastructure and standards
supporting presupporting pre--clinical and clinical oncologyclinical and clinical oncology

Gene/Protein
Expression

Studies

Clinical
Protocols

Translational
Research

Animal
Models

Laboratory
Management

Protein
Classification

Pathway
Analysis

Molecular
Analysis

Genomic
Annotations

Image
Archive

Etiology/
Genetics



caBIGcaBIG in the Research Continuumin the Research Continuum

Clinical Research

PathologyMolecular Biology

Imaging





National Cancer Imaging ArchiveNational Cancer Imaging Archive --
NCIANCIA
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NIH BlueprintNIH Blueprint
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NIH RoadmapNIH Roadmap -- NCBCNCBC

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

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



NCBCNCBC -- i2b2i2b2

 The i2b2 is designed to
address is that of creating
a comprehensive software
and methodological
framework to enable
clinical researchers to
accelerate the translation
of genomic and
“traditional”clinical
findings into novel
diagnostics, prognostics,
and therapeutics.
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Cost and Throughput ComparisonCost and Throughput Comparison

 Study desires 10,000
samples for epidemiologic
analyses

 Avg. cost/sample for the
study: $1,200
– $12,000,000 to collect 10K

samples

 Throughput of 5-10
samples/month
– 120 years to collect 10K with

current process.

 Forwarded cohorts via i2b2

 Avg cost for collection: $8-
9/sample
– Costs for collection of 10K

samples: $85,000

 Avg throughput:
– 4-600 samples/month (1

Crimson node)
– 1000+ with 2 Crimson nodes

operational.
– Collection of controls in <1 year
– Experimental samples in 1.5 - 4

years.



PharmacovigilancePharmacovigilance


