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Beacon v1 Development Beacon v2 Development Related ...

GA4GH founding event; Jim Ostell proposes Beacon concept including "more features ... version 2"

• Beacon hackathon Stockholm; settling on filters

• Barcelona goes Zurich developers meeting

• Beacon API v2 Kick off 

• adopting "handover" concept

• Beacon v0.3 release

• work on queries for structural variants (brackets 

for fuzzy start and end parameters...)

• Beacon v0.4 release in January; feature release 
for GA4GH approval process


• GA4GH Beacon v1 approved at Oct plenary
• new Beacon website (March)

• changes in default model, aligning with 
Phenopackets and VRS


• unified beacon-v2 code & docs repository

• Beacon v2 approved at April GA4GH Connect

• docs.genomebeacons.org

• framework + models concept implemented

• range and bracket queries, variant length

• starting of GA4GH review process

• Beacon publication at Nature 
Biotechnology

• "Scouts" teams working on different aspects - 
filters, genomic variants, compliance ...

• ELIXIR Beacon Network

• Beacon+ concept implemented @ progenetix.org 
• concepts from GA4GH Metadata (ontologies…)

• entity-scoped query parameters ("individual.age")

• GA4GH re-structuring 
(workstreams...)


• Beacon part of Discovery WS
• Beacon+ demos "handover" concept

• ELIXIR starts Beacon project 
support

• beacon-network.org aggregator created by 
DNAstack

• OpenAPI implementation

• integrating CNV parameters (e.g. "startMin, 

statMax")

• Phenopackets v2 approved



Beacon Default v2 Model
• The Beacon framework describes the overall structure of 

the API requests, responses, parameters, the common 
components, etc.


• Beacon models describe the set of concepts included in a 
Beacon, like individual or biosample, and also the 
relationships between them.


• Besides logical concepts, the Beacon models represent the 
schemas for data delivery in “record” granularity


• Beacon explicitly allows the use of other models besides its 
version specific default.


• Adherence to a shared model empowers federation 


• Use of the framework w/ different models extends adoption



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 API



Cancer Genomics Reference Resource
• open resource for oncogenomic profiles


• over 150'000 cancer CNV profiles


• more than 900 diagnostic types 

• runs on a Beacon API 
• inclusion of reference datasets (e.g. TCGA)

• support for SNV data (TCGA, cell lines...)

• 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

progenetix.org
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bycon based Beacon+ Stack

variants analyses biosamples individuals collations geolocs genespans qBuffer

• collations contain pre-computed data (e.g. CNV frequencies, statistics) and 
information for all grouping entity instances and correspond to filter values

‣ pubmed:10027410, NCIT:C3222, pgx:cohort-TCGA, pgx:icdom-94703…

‣ precomputed frequencies per collection informative e.g. in form autofills 

• querybuffer stores id values of all entities matched by a query and provides the 
corresponding accessid for handover generation


• complete query aggregation; i.e. individual queries are run against the 
corresponding entities and ids are intersected

➡ retrieval of any entity, e.g. all individuals which have queried variants analyzed on a given 

platform 
➡ allows multi-variant queries, i.e. all bio samples or individuals which had matches of all of the 

individual variant queries

progenet x

Entity collections Utility collections github.com/progenetix/bycon



Beacon+: Phenopackets
Testing alternative response schemas...

• the v2 default schemas are mostly 
aligned w/ Phenopackets v2 

• creating phenopackets can be 
done mostly by re-wrapping of 
Beacon entities (individual, 
biosample) 

• variants can be included through 
file resource URLs; in Beacon+ this 
is done through ad hoc handover 
URIs

progenet x

https://progenetix.org/beacon/phenopackets/pgxind-kftx26j0



https://progenetix.org/beacon/biosamples/pgxbs-kftvh94d/g_variants

http://progenetix.org/services/sampletable/?filters=NCIT:C3697

http://www.progenetix.org/services/intervalFrequencies/?filters=NCIT:C3512&output=pgxfreq

• Query and export variants

• Query metadata of biosamples and individuals by filters (e.g. NCIt, PMID)

• Query and visualize CNV frequency by filters

> variants <- pgxLoader(type=“variant”,biosample_id=“pgxbs-kftvh94d”)

> biosamples <- pgxLoader(type=“biosample”,filters=“NCIT:C3697”)

> freq <- pgxLoader(type=“frequency”,output=“pgxfreq”,filters=“NCIT:C3512”) 
> pgxFreqplot(freq)

• Process local .pgxseg files
> info <- pgxSegprocess(file=file, show_KM_plot = T, 
return_seg = T,  return_metadata = T, return_frequency = T)
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Client for Accessing Beaconized Data
pgxRpi: an R/Bioconductor package

Use case: 2024 article using Progenetix' pgxRpi to 
retrieve & visualize 117'587 cancer CNV profiles for 

a study into pluripotent stem cells' genomics





bycon.progenetix.org 
github.com/progenetix/bycon/

Looking for 
implementers and 
contributors  
•containerization 
•data I/O ... 
•standard library 

integration 
(VRSification of 
variants...)



What Can You Do?

CDKN2A:DEL 
size<1Mb 

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

• find a way to make your (patients') data 
discoverable - through adding at least the 
relevant metadata to national or project 
centric repositories 

• use forward looking consent and data 
protection models (ORD principle "as secure 
as necessary, as open as possible") 

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

• ... talk to us

bycon.progenetix.org 
github.com/progenetix/bycon/


