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Global genetic data sharing
• Historically via International Nucleotide Sequence 

Database Collaboration (INSDC)

• Human genetic data sharing in research
• dbGaP, JGA, and EGA

• Emergence of national scale cohorts
• Jurisdictional restrictions
• Enhanced data security
• Political sensitivity around export

Tens of millions of genomes will be 
sequenced



Genomics meets healthcare
Percentage of whole genomes and exomes

that are funded solely by healthcare systems 



What are the challenges?
1) Data discoverability

2) Secure data sharing

3) Permissions automation

4) Interoperable researcher IDs

5) Portable pipelines
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2017 Driver Projects



European Genome-phenome archive (EGA)
• Permanent secure archiving, 

accessioning, and sharing of all types 
of potentially identifiable genetic and 
phenotypic data

• Dataset access is controlled by the 
local Data Access Committees (DACs)
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European Genome-phenome archive (EGA)
By the numbers
● 1,698 studies
● 3,591 datasets
● 777 data providers 
● >10,000 requestors

By volume
● 3.5 Petabytes



EGA (circa 2015)



A federation of EGA nodes



Authentication and Authorisation (AAI)
• Fundamental requirements

• Who are you? What are your credentials?
• What resources have you been granted access to?
• Securely share user information managed at user’s home 

organisation with remote services

• Two axes of human data sharing
• Researcher Identity: Collection of researchers that may 

access the dataset at any given time, and the credentials 
they must supply.

• Data Use: Informed consent form specifies appropriate 
restrictions on secondary data use. 

• GA4GH security working group



Data Discovery
• Discovery by genotype

• Beacon Network
• Do you have evidence for this allele in 

your database?
• Open, registered, and controlled 

access

• Consent codes
• Groups datasets together in terms of 

consent agreements
• Researchers can search by access 

requirements
• Data Use Ontology (DUO)
• Automate dataset application / access
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Secure Data Transfer
• Secure access to sensitive human data

• Sequencing read and variant data

• Use-cases
• Real-time secure streaming to project portal

• Inspection of underlying read data in a read 
viewer (e.g. IGV)

• Bring the analysis pipelines to the data
• Standardised API for accessing the genetic data

• Htsget protocol
• v1.0 launched in October



• Projects
• AMP-T2D

• Federated browsing, 
searching, and analysis of 
human genetic information 
linked to type 2 diabetes and 
related traits

• RD-Connect
• Platform connecting 

databases, registries, 
biobanks and clinical 
bioinformatics

• UK Biobank
• Sharing genetic data from 

hundreds of thousands of 
individuals

• CORBEL

Key partnerships
• ELIXIR

• EXCELERATE (2015-2019)
• Implementation studies

• TrAIT: EGA backend for 
TranSMART (2016), IMI 
Oncotrack (2016), Real-time 
RD-visualisation (2017), Beacon 
(2017)

• GA4GH
• Large Scale Genomics
• Data Use and Researcher ID
• Discovery
• Clinical data and phenotype capture
• Data Security
• Regulatory and Ethics



EGA Team


