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SNP A SNP B

Unaffected Unaffected

Affected Affected
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Gene Chip
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Framingham Heart Study

Risk Factors for Heart 
Attack and Stroke

High blood pressure

High cholesterol

Cigarette smoking

Diabetes mellitus

Parental or sibling history

Obesity

Downtown Framingham, MA
(circa 1960)
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Framingham Heart Study:  
Population-Based Family Study 

1948 1958 19781968 1988 1998 2008

Original cohort: n=5209 men and women (ages 28-62)
1644 spouse pairs, 596 extended families

1948 2008

Offspring study: n=5124 men and women (ages 5-70)
1576 spouse pairs, 3514 biological offspring

1972 2008

Third Generation study: 
n=3500 men and women 2002
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Framingham SNP Health Association Resource 
(SHARe)

Genotypes: ~10,000 Caucasians from 3 
generations - Affymetrix 500,000 SNP chip

Phenotypes: >1,000 risk factor, subclinical and 
clinical CV phenotypes, from 60 years of exams

Genotypes and phenotypes placed in a web-
based dataset, called dbGaP, maintained at the 
NIH 

Framingham SHARe dataset contains 5.5 billion 
genotypes, >5.5 trillion association tests

Available to biomedical researchers through 
dbGaP October 1, 2007
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SHARe Phenotypes in Framingham, MESA and 
Asthma

Thrombosis, 
Inflammation
•CRP, IL-6
•Fibrinogen
•tPA and PAI-1

LV Hypertrophy
And Dilation
•LVH and LV size
•Valve disease
•LA size

Hypertension
•Systolic BP
•Diastolic BP
•Pulse pressure

Hyperlipidemia
•HDL
•LDL
•Triglycerides
•Subfractions

Diabetes, Metabolic
Syndrome
•Fasting BS
•Insulin
•Glucose Tolerance

Obesity
•BMI
•Waist-hip
•Visceral fat
•Adiponectin

Pulmonary
•FEV1 
•FVC
•Apnea

Subclinical
Atherosclerosis
•Carotid IMT
•Vascular calcium
•MRI Plaque

CVD Outcomes
•CHD, stroke
•Heart failure
•Atrial fibrillation

Ancillary Pheno’s
•Bone density
•Cancer
•Dementia

Framingham, MESA, 
Asthma GWA Study
N~30,000 Subjects
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NIH GWAS Data Sharing Policy: Guiding 
Principle

The greatest public benefit will be 
realized if data from GWAS are made 
available, under terms and conditions 
consistent with the informed consent 
provided by individual participants, in 
a timely manner to the largest 
possible number of investigators.

12

Rationale: Sharing Data

The opportunities for scientific advances in our understanding of 
complex, common diseases are now extraordinary.

The richness of the data generated is far greater than what a single 
investigator or a group of collaborators can explore

– Many different scientific questions may be addressed through a single 
dataset and multiple types of analyses may be needed

– The opportunity for cross-study analyses increases the capacity to 
address complex biological questions and can enhance data quality 
by increasing power

Information which is not shared represents a lost opportunity to
improve the health of the public.

NIH has been encouraging wide sharing of information for several
years.
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Why Now?

The cost of extensive genotyping has fallen rapidly, and 
continues to fall, making studies feasible which would 
not have been possible even 4 years ago.

NIH is receiving many applications for GWAS, 
representing many millions of dollars of research 
investment. 

NIH leadership believes that a consistent and robust 
GWAS policy across the ICs best serves the research 
community and the public (i.e., research participants)  

14

GWAS Timeline

Jan 1 – July 11: Develop Policy & 
Final Approvals

July 11:  
Ad-hoc Group 
Approval  
Meeting

May 15:  NIH GWAS Notice to Applicants of Pending Policy Development  
and intention to track projects across the agency

Aug 25– Nov 30:  RFI for Public Comment (90 Days)

Sept – Nov: Public Consultation (e.g., Town Hall
Mtg., Science Mtgs.)

Jun 16: Internal FAQs Distributed to IC Contacts

March 23 - April:  GWAS Ad Hoc Working Group created and begins work

Mar.April

2007

May June July Aug.Sept.Oct.Nov.Dec. Jan. Feb.Mar.AprilMay June

2006

Phase I:
Planning

Phase II:
Public Consultation

Phase III:
Policy Dev.

July

June 28
GWAS Senior 
Leadership Meeting
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NIH Policy for GWAS

Data Management
– Data Submission Procedures
– Data Access Principles
– Protection of Research Participants

Scientific Publication 

Intellectual Property
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GWAS Data Management Overview

Research 
Participants

Informed
consent

Submitting 
Investigators

Data Collection Submission & 
Management of Data

GWAS 
data repository

Identifying 
information 
removed, 

replaced with 
random unique 

code 
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Data Submission

Local institution will certify approval of submission to GWAS data 
repository.
Certification will include institutional statement that data are
provided in accord with all applicable laws and regulations and 
that an IRB or Privacy Board has reviewed the submission plans.
Information regarding any limitations on data use is requested at 
time of application (e.g., limitations imposed by existing informed 
consent).
The GWAS Database itself will not be engaging in human 
subjects research, according to OHRP.

– Data will be coded by submitting investigators (no HIPAA   
identifiers)

– Agreements will be signed stipulating that the identities of research 
participants will not be disclosed to the NIH GWAS data repository
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Data Submission - Points to Consider for IRBs 

Intent is to provide investigators and IRBs reviewing 
datasets for GWAS submission with information on 
important participant protection considerations

Topics include:
– Background on the scientific opportunities presented by 

GWAS 
– Elements of the GWAS policy
– Discussion of the ethical issues relevant to the review of 

submission plans for GWAS datasets 
– Benefits, risks and safeguards that will be used to protect 

the data
– Specific points to consider in the evaluation of informed 

consent documents
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dbGaP: Database of Genotype and Phenotype

http://www.ncbi.nlm.nih.gov/sites/entrez?db=gap

20

Research 
Participants

Informed
consent

Submitting 
Investigators

Data Collection Submission & 
Management of Data

GWAS 
data repository

Identifying 
information 
removed, 

replaced with 
random unique 

code 

Distribution &
Secondary Use of Data

Recipient
Investigators

Data 
Access 
Request 

for Coded
data

GWAS Data Management Overview
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Data Access: Data Access Committees (DACs)

Applications for datasets will be submitted to dbGaP, 
which then will triage applications to the responsible 
NIH Institute.

Each NIH Institute has constituted a DAC for 
administrative review of applications. DACs are 
constituted by Institute staff.

DACs review the application and relay the approval 
back to dbGaP who releases the dataset.

DACs consist of Federal staff with expertise in 
science, bioethics, and privacy/confidentiality issues.
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Data Access: Data Access Committees (DACs)

DACs will determine which investigators will have 
access to the datasets in the NIH GWAS data 
repository based on the proposed research use of the 
data. 
DACs will also play a critical role in protecting the 
research participants.
Annual reports from recipient investigators will be 
required as a condition for continued use of the 
datasets. 
DACs will review the annual reports for new issues 
and to confirm that research use matches approved 
request.
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Data Use Certification

Investigators and their institutions who request GWAS data 
must provide the following through a Data Use Certification 
agreement:

– Description of proposed research projects 
– Agreement to use the data only for the approved research
– Agreement to follow appropriate data security protections
– Agreement to follow all applicable laws, regulations, and local institutional 

policies and procedures for handling GWAS data
– Agreement not to attempt to identify individual participants within a dataset
– Agreement not to sell any of the data elements from datasets obtained 

from the NIH GWAS data repository
– Agreement not to share with individuals, other than those listed on the 

request, any of the data elements from datasets obtained from the NIH 
GWAS data repository

– Agreement to follow the GWAS policy with regard to publication and 
intellectual property
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dbGaP: Database of Genotype and Phenotype

http://www.ncbi.nlm.nih.gov/sites/entrez?db=gap
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dbGaP: Public Site

Search for studies, protocols, questionnaires

View phenotype summary data

View genotype summary data

View pre-computed or published genetic 
associations

Identify studies of interest, learn about their consent 
conditions, and learn how to apply for data access

Locate potential collaborators for follow up studies

No individual data can be viewed
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dbGaP: Controlled Access Site – Security 
Measures

Login/password required to download data on 
local computer after approval granted by DAC.

On local computer, each data set is encrypted 
with a unique password for each Approved User 
and file.

PI must use unique password to decrypt file on 
local machine.

Consent and terms of use for each data set are 
included with downloaded files.
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Publication

Period of exclusivity for Primary Investigators
– Proposed period of 12 months for PIs to 

publish
– Exclusivity to apply to any public dissemination 

of the data or analyses
– Institutes may elect to shorten this time period

Acknowledgement of contributing investigators 
and funding organization
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Intellectual Property

NIH urges that genotype-phenotype 
associations remain available to all 
investigators, unencumbered by IP claims.

NIH discourages premature claims on pre-
competitive information.

NIH encourages broad use of NIH supported 
genotype-phenotype data consistent with 
NIH’s Best Practices for Licensing with 
Genomic Inventions.
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GWAS Information Flow

Submitting investigators & 
institutions responsible for:
• Data submitted using random code 

without identifiers
• Notation of any limitations on data use

Coded Genotype 
Phenotype 
Dataset
precomputes

GWAS application

Peer Review                       

NIH Supported or 
Conducted GWAS

Requested 
Research Use

Data Access 
Committee

Data set specific access rights

Data users and institutions 
responsible for:
• Use for specified research purpose
• Agreement not to identify individuals
• Protecting data confidentiality

GWAS Data 
Repository

Controlled 
Access 

Coded Linked Genotype –
Phenotype Data

Public 
Access

Study Protocol 
Descriptive 
Information
Aggregate Data
(postembargo)
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Nov/Dec: Notice in the 
NIH Guide With
Implementation Details

Aug 28: Notice in the Federal Register - Policy and Preamble

GWAS Implementation Timeline
July 11:  Large Ad-hoc Approval Meeting

2008

July Aug. Sep. Oct. Nov. Dec. Jan Feb.

2007

Phase IV:
Implementation

Mar.

Mid-July:  GWAS Policy Implementation Committee Planning Activities

July – Aug: Information Dissemination to Trans-NIH Committees

Aug 28: Notice in the NIH Guide – Policy and Preamble

Dec-Jan: 
Investigators 

Prepare 
Applications

Jan 25: Receipt Cycle I
Policy Applicable Trans-NIH

July 26:  Presentation to IC Directors
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Proposed GWAS Oversight Structure

NIH
Director ACD

Senior Experts
Public Representatives

Senior Oversight Committee

IC Directors and OD-Staff Directors
(Federal Employees)

Technical Standards
Steering Committee

(NCBI, IC Program Staff)

Federal Employees

Research Participant Protection
Data Management

Steering Committee

DAC Chairs (Federal Employees)

IC-specific Project Oversight
Committee

IC-specific Data Access
Committee (DAC)

Policy
Oversight

Trans-NIH
Management

Oversight

IC
Oversight
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Participating Institutes, Centers, & Offices

OER
OIR
OSP
OGC 
CSR
OBSSR
OCPL
OLPA

NHLBI
NHGRI
NLM
NCI
NCMHD
NCRR
NEI
NIA
NIAAA
NIAID 

NIAMS
NICHD
NIDA
NIDCD
NIDCR
NIDDK
NIEHS
NIMH
NINDS
NINR
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