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The vision: Federation of data



GA4GH API promotes sharing  
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A Beacon answers a query for a specific genome 
variant against individual or aggregate genome 

collections 
YES | NO | \0
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A Beacon network federates 
genome variant queries 
across databases that 

support the Beacon API
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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



GA4GH & ELIXIR - Partnering for Standards and Tools in 
Genomics and Health

Simplify the way people search for and request 
access to potentially identifiable data in 
international and national genomic data 

resources



v1.1 and roadmap
structural variations (DUP, DEL) in 

addition to SNV

… more structural queries 

(translocations/fusions…)

Beacon queries as entry for data 

handover (outside Beacon protocol)

layered authentication system using 

ELIXIR AAI

• filters for phenotypic & technical 

metadata 

• Extended quantitative responses


Ubiquitous deployment (e.g. 
throughout ELIXIR network)

• Driver project on GA4GH roadmap

• aligns with Discovery Work Stream

• strong impact on GA4GH 

developments as a concrete, 
funded project 

ELIXIR Beacon Project

v2
v2
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Beacon I/O
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Beacon & 
Handover

Beacons v1.1 
supports data 
delivery services 

Example data backend 
implemented by Beacon+ 

beacon.progenetix.org

v2
v2

http://beacon.progenetix.org


ELIXIR Beacons

Driving implementation of Beacon 
technology in ELIXIR Nodes 
➡9 National Nodes have lit 

Beacons 
ELIXIR Authentication and 
Authorization Infrastructure (AAI)



ELIXIR Beacon Network

• developed under lead from ELIXIR Finland

• authenticated access w/ ELIXIR AAI

• incremental extension, starting with ELIXIR 

Beacon resources adhering to the latest 
specification (contrast to legacy networks)


• service details provided by individual 
Beacons, using GA4GH service-info


• registration service

➡ integrator throughout ELIXIR Human Data

➡ starting point for "beyond ELIXIR" feature 

rich federated Beacon services



Beacon v2 - Areas of Change
● Separate query types for different genomic 

variants

○ SNPs BeaconSnvRequest

○ Structural Variants BeaconCnvRequest

○ Region BeaconRangeRequest

○ ...


● Access levels

● Filters

○ Simple general filter schema w/ scoping through prefixes 

(CURIEs, private implementations)

● New types of queries:

○ By sample, patient, variant effect/evidence

○ Complex queries? (stakeholder driven; e.g. EJP-RD, GEL…)


● Schema versions & Service Info

○ Negotiated queries based on individual Beacon capabilities

Tested and 
already 
implemented

by Beacons

Ongoing

GA4GH 
approval 
process

("major 
product 
update")

Code leads: Sabela de la Torre Penas & Jordi Rambla

v2.0

v2.n
incremental

rollout

after v2.0
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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



9:18000000,21975098- 
21967753,26000000:DEL 
ncit:C3058 
DUO:0000004 
HP:0003621

Have you seen deletions in 
this region on chromosome 9 
in Glioblastomas from a 
juvenile patient, in a dataset 
with unrestricted access?

The Beacon API v2 
proposal opens the way 
for the design of a 
simple but powerful 
"genomics API". 

Beacon v2 API



Beacon Project - Partner 
Engagement & Next Steps

• Working with partner communities & 
projects on deploying Beacons

‣ ELIXIR hCNV Community

‣ European Joint Program on Rare Diseases

‣ clinical groups & data initiatives (e.g. 

Andalucia, Cancer Core Europe, SPHN)

‣ variant annotation resources, with optional 

clinical components (e.g. SVIP-O)

• Improving reference implementation and 

standards / compliance testing

• Beacon v2 "fast forward" development

• aligning w/ GA4GH standards, through 

"request & adopt" => SchemaBlocks {S}[B] 
• networks throughout & beyond ELIXIR



Beacon as Part of ELIXIR Human Genomics & Translational Data

Data Discoverability

Federating lightweight discoverability of data, 
and datasets across ELIXIR

Data Archival

Utilising the ELIXIR Deposition Databases to 
ensure secure, long-term, efficient archival of 
data

Federated Data Access

Coordinating a collection of interoperable 
EGA-l ike resources to ensure secure 
management of sensitive data across the 
ELIXIR Nodes

Data Analysis

Bringing ‘analysis to data’ via common 
workflow languages, workflows, containers, 
and tools

ELIXIR Beacon - GA4GH 
Driver Project

ELIXIR Federated Human Data 
Community -  htsget/htsref 

                               bio.tools



The ELIXIR Beacon Project has 
a central position in the alignment 
of ELIXIR human data 
communities and other large 
European data initiatives. 

Through its partnership with 
GA4GH, Beacon drives the 
world-wide development, 
coordination and uptake of 
genomics standards. 

The Beacon Project mirrors the 
core mission of GA4GH, driven 
forward through ELIXIR.



beacon-project.io github.com/ga4gh-beacon/
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