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Map of Scientific Collaborations from 2008-2014

Source: http://olihb.com/2014/08/11/map-of-scientific-collaboration-redux/
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International Collaboration and Data Sharing over 30 years
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Challenges in 2013

– Data typically in silos: by type, by disease, by country, by institution
– Analysis methods are non-standardized, few at scale
– Approaches to regulation, consent and data sharing limit interoperability
– Research and healthcare not aligned 

Don’t act : an overwhelming mass of fragmented data, such as electronic 
medical records in many countries 

Collective Action : achieve the interoperability of the www or global 
telecommunications / smartphones



ga4gh.org

Key Milestones

● First mee ting in New York where  idea for GA4GH is conce ived
● White Paper is published describing the  need for genomic data sharing

● GA4GH formal launch
● Explore  opportunitie s in genomic data sharing with 4 Working Groups
● Publish the  Framework for Responsible Sharing of Genomic and Health -

Related Data
● Deve lop three  demonstration projects

● Ewan Birney joins as the  3rd Chair of GA4GH 
● Launch the  next strategic phase , “GA4GH Connect” 
● Release  the  first four standards unde r the  new mode l: htsge t, re fge t, 

WES, and Beacon API

2014 - 2016

2016 - 2018

2013

Planning

Building
Momentum

Strategic
Shift

https://www.ga4gh.org/wp-content/uploads/White-Paper-June-3-final.pdf
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About GA4GH

● Creating and maintaining standards 
and protocols for data exchange

● Convening stakeholde rs

● Catalyzing sharing of data

● Acting as a clearinghouse

● Fostering innovation

● Commit ting to re sponsible  data sharing

Enable  international data sharing

Promote  sharing across the  
translational continuum

Encourage  technology-enabled 
federated approaches

Promote  interoperability

GA4GH aims to... GA4GH achieves this by...

The Global Alliance for Genomics and Health aims to acce le rate  progress in genomic 
science  and human health by deve loping standards and policie s for re sponsible  and 

secure  genomic and health-re lated data sharing.



ga4gh.org

The GA4GH Ecosystem

Global Alliance members include:

• Universities and research institutes (22%)

• Academic medical centers and health systems (10%)

• Disease advocacy organizations and patient groups 
(4%)

• Consortia and professional societies (13%)

• Funders and agencies (5%)

• Life science and information technology companies 
(46%)

3000+
Subscribers

90+
Countries

580+
Organizational

Members
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How GA4GH Works
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Work Streams Driver Projects

• Internal to GA4GH

• Deliver standards and policy 
frameworks based on the Strategic 
Roadmap

• Run by 2 volunteer leads within the 
community

• Contributors come from a variety of 
projects and organizations

• External to GA4GH

• Provide input towards the Strategic 
Roadmap and standards 
development

• Contribute FTE resources to Work 
Streams for standards 
development

• Pilot implementations for new 
standards

Work Streams vs. Driver Projects

9
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Real-World Driver Projects

Global 
Genomics 

CommunityOutput of 
standards that 
are taken up by 
the community

Input from 
Driver Projects 
as exemplars 
of community
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GA4GH and the Community
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Findable Accessible Interoperable Reusable
● Beacon API
● Data Use  Ontology
● re fge t API
● Search API
● Service  Registry 

Prototype
● Tool Registry 

Se rvice  (TRS)

● Authentication and 
Authorization 
Infrastructure

● Data Repository 
Se rvice

● Data Use  Ontology
● Researche r ID & 

Bona Fide  Status

● Phenotype  
Representation

● Phenopacke ts/FIHR
● Pedigree  

Representation
● Gene tic variant file  

formats
● Read file  formats
● RNASeq Expression 

Matrix
● RNASeq API
● Crypt4GH
● Variant Annotation
● Variant Representation
● Task Execution Se rvice  
● Testbed inte rope rability 

demonstration
● Tool Registry Se rvice
● Workflow Execution 

Se rvice

● htsge t Streaming 
API

● re fge t API
● Variant Annotation
● Workflow 

Execution Se rvice
● Testbed 

inte rope rability 
demonstration

Strategic Roadmap Alignment to F.A.I.R. Principles
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GA4GH 2019 Driver Projects

All of Us Research Program
United States

Australian Genomics
Australia

BRCA Challenge
International

CanDIG
Canada

ClinGen
United States

ELIXIR Beacon
Europe

ENA/EVA/EGA
Europe

Genomics England
United Kingdom

Human Cell Atlas
International

ICGC-ARGO
International

Matchmaker Exchange
International

Monarch Initiative
International

National Cancer Institute (NCI)
United States

TOPMed
United States

VICC
International

EUCAN Cancer
International

Autism Sharing Initiative
International

EpiShare
International

GEM Japan
Japan

Swiss Personalized 
Health Network
Switzerland

European Joint Program
For Rare Diseases
Europe

H3Africa
Pan-Africa
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Aims 
• Foster responsible data sharing 
• Protect and promote the welfare, rights, and interests 

of groups and individuals who donate their data
• Provide benchmarks for accountability
• Establish a framework for greater international data 

sharing, cooperation, collaboration, and good 
governance

• Serve as a dynamic instrument

Foundational Principles 
• Respect Individuals, Families and Communities
• Advance Research and Scientific Knowledge
• Promote Health, Wellbeing and the 

Fair Distribution of Benefits
• Foster Trust, Integrity and Reciprocity

Framework for Responsible Sharing of Genomic 
and Health -Related Data



• International 100K+ Cohort Consortium
• International Common Disease Alliance
• UK – Biobank 
• European Million Genomes 
• CINECA – European and Canadian Cohorts
• US - Million Vets Progam
• W.E.F.  - “Breaking Down Barriers”   - health data
• Sweden – Clinical > research
• Denmark – Clinical > research

Examples of other genomic data sharing initiatives 
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Genomics data and health, in Canada...

All for One 
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Different approaches to data sharing

• Centralized Public (open)Genomic Knowledge bases
• Data Safe Havens 
• Data Commons – trusted, controlled single repository of 

multiple data sets and compute resources
• Hub and Spoke federation – common data elements, 

structures,  access and use rules
• Linkage of distributed and disparate data sets 
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150+ Genomic Data Initiatives Globally

Clinical/Genomic
Medicine

Research National Cohorts

4
0

70 21 6
4

Initiatives Initiatives From 15 Countries Globally
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Research to Medical
Research

• English as language
• Lightweight legal
• Identical/similar systems
• Open data
• Publications
• Grant-funding

Practicing Medicine

• National language
• Heavy legal framework
• Very different systems
• Closed data
• Not published
• Contract-funding
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The Future: Federation

Federation allows us to….

1. Move analysis to data , not aggregate data close to each 
researcher

2. Have broad, reciprocal data access methods which respect 
national processes and patient consent

3. Transfer methods and skills into the healthcare sector

4. Leverage healthcare data to make more discoveries on humans 

“a grouping of autonomous organisations and datasets with a centralised control”“A grouping of autonomous organisations and datasets with a centralised control”
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A New Data Sharing Paradigm

“Data Download” “Data Visiting”

FROM TO
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Alignment of Standards Across the Continuum

Research Clinical Research Clinical Care

TC215/
WG2
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