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Clinical/Genomic 
Medicine Research National Cohorts

200+ Genomic Data Initiatives Globally
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How Many Genomes?

HEALTHCARE CLINICAL TRIALS COHORTS

60M individuals 
132.5M sequences

2.7-3M individuals 140M individuals

RESEARCH

How Many Genomes?
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Global Genomic Data Sharing Can...

Increase statistical 
significance of 

analyses

Advance 
precision 
medicine

Increase 
accurate 
diagnosis

Lead to 
“stronger” variant 

interpretations

Demonstrate 
patterns in health 

& disease



Genomic research has long-standing problems with diversity

Who benefits in precision medicine?

Slide: Karen-Miga - The Human Pangenome Project @ GA4GH 2023
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Different Approaches to Data Sharing

Centralized Genomic 
Knowledge Bases

Data Commons 
Trusted, controlled 

repository of multiple 
datasets

Hub and Spoke 
Common data elements, 
access, and usage rules

Linkage of distributed 
and disparate datasets
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Cancer Genomics Reference Resource

• open resource for oncogenomic profiles


• over 116'000 cancer CNV profiles


• more than 800 diagnostic types 
• inclusion of reference datasets (e.g. TCGA)

• standardized encodings (e.g. NCIt, ICD-O 3)

• identifier mapping for PMID, GEO, Cellosaurus, 

TCGA, cBioPortal where appropriate

• core clinical data (TNM, sex, survival ...)

• data mapping services

• recent addition of SNV data for some series

progenetix.org
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Long term secure archive for human biomedical 
research sensitive data, with focus on reuse of 
the data for further research (or “broad and 
responsible use of genomic data”)

The EGA

Slide: adapted from Jordi Rambla@ GA4GH 2023

European 
Genome-
Phenome 
Archive 



The EGA
•EGA “owns” nothing; data controllers tell 
who is authorized to access their 
datasets 

•EGA admins provide smooth “all or 
nothing" data sharing process

4,328 Studies released	

10,470 Datasets	

2,309 Data Access Committees

Slide: adapted from Jordi Rambla@ GA4GH 2023

European 
Genome-
Phenome 
Archive 
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Swiss Personalized Health Network I Dr Katrin Crameri

The Swiss Personalized Health Network 

October 2023 14

SPHN Data Coordination Center (DCC) 
BioMedIT Network

Personalized Health  
Informatics Group
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A New Paradigm for Data Sharing

Data Copying Data Visiting

FROM TO





The GA4GH Beacon Protocol
Federating Genomic Discoveries



17 : 7577121 G > A

A Beacon answers a query for a specific genome 
variant against individual or aggregate genome 

collections 
YES | NO | \0



17 : 7577121 G > A

Have you seen this variant? 
It came up in my patient 
and we don't know if this is 
a common SNP or worth 
following up.

Here: The variant has 
been found in few 
resources, and those 
are from disease 
specific collections.

A Beacon network federates 
genome variant queries 
across databases that 

support the Beacon API



Beacon v2

IndividualsBiosamples

Runs

Analyses

Genomic Variations

Datasets

Cohorts

Beacon 
Framework 
(protocol)

Beacon Model

docs.genomebeacons.org 

http://docs.genomebeacons.org


Implementation driven standards development

• Progenetix Beacon+ has served as 
implementation driver since 2016


• prototyping of advanced Beacon 
features such as


➡ structural variant queries 

➡ data handovers 

➡ Phenopackets integration

Progenetix & Beacon
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CDKN2A:DEL 
size<1Mb 

granularity:record 
ncit:C3058 
DUO:0000004 
HP:0003621

Can you provide data 
about focal deletions in 

CDKN2A in Glioblastomas 
from juvenile patients with 

unrestricted access?

The Beacon API v2 
represents a simple but 

powerful genomics 
API for federated data 
discovery and retrieval 

Beacon v2 API
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The GA4GH Beacon Protocol
... is only one part of the GA4GH ecosystem
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GA4GH ecosystem and outputs

3000+ 
Subscriber

s

90+ 
Countries

24 Driver  
Projects

8 Work  
Streams

20 Technical 
Standards

40+ 
Implementation

s &

7 Regulatory 
Policies & 

Frameworks

450+ 
Active 

Participants

4000+ 
Subscribers

24 Driver  
Projects

8 Work  
Streams

30+ Technical 
Standards

20+ Regulatory 
Policies & 

Frameworks

150+ 
Implementations 
& deployments 

Enabling the global learning 
health system

60+ 
Publications50+ 

Countries

650+ 
Organizationa

l 

500+ 
Organizational 

Members
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International HundredK+ 
Cohorts Consortium

Beyond One Million 
Genomes Project 

Science Council

Global Collaborations

Human Pangenome 
Project (HPP) / Human 
Pangenome Reference 

Consortium (HPRC)



What Can You Do?
• implement procedures and standards 

supporting data discovery (FAIR 
principles) and federation 
approaches


• forward looking consent and data 
protection models adhering to ORD 
principles ("as secure as necessary, 
as open as possible")


• support and/or get involved with 
international data standards efforts 
and projects


➡ Collaborate!
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