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Department of Molecular Life Sciences

Our work @ UZH:

‣ cancer genome repositories

‣ biocuration

‣ protocols & formats

Theoretical Cytogenetics and Oncogenomics
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Department of Molecular Life Sciences

‣ Genome analyses (including transcriptome, metagenomics) are 
core technologies for Personalised HealthTM applications


‣ The unexpectedly large amount of sequence variants in human 
genomes - germline and somatic/cancer - requires huge 
analysis efforts and creation of reference repositories


‣ Standardized data formats and exchange protocols are 
needed to connect these resources throughout the world, for 
reciprocal, international data sharing and biocuration efforts

Genome screening at the core of “Personalised Health”
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ga4gh.org

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



ga4gh.org

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

European 
Genome-
Phenome 
Archive 



Swiss Personalized Health Network I Dr Katrin Crameri

The Swiss Personalized Health Network (SPHN)

October 2023 6

Creation of a scalable and sustainable data-enabling environment 
- Including routine health data, molecular / omics data, registry data, clinical research 

data, and other health-related data types 

- Research infrastructure initiative funded 2017-2024 by the Swiss Government with 
CHF135 million;  

- Operating under a common Ethical Framework and one Information Security Policy, incl. 
the setup of a Trusted Research Environment 

- Foreseen consolidation of data coordination efforts with CHF 21 million 2025-2028 

 Enable institutions to responsibly share interoperable health data  

 Enable researchers to access, integrate, and analyze data 



Swiss Personalized Health Network I Dr Katrin Crameri

The Swiss Personalized Health Network 

October 2023 7

SPHN Data Coordination Center (DCC) 
BioMedIT Network

Personalized Health  
Informatics Group
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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

European 
Genome-
Phenome 
Archive 



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 Regional CNV Frequencies for >800 Cancer Types

Progenetix R API using Beacon handover objects

Visualization of CNV features using the pgxRpi R package. Aggregated CNV data for cancer 
typesis displayed using Circos or frequency plots in a local R environment. 
The R package relies on the Beacon v2 API to communicate with Progenetix.



Map of the geographic distribution (by affiliation) of the 104'543 genomic array, 36'766 chromosomal CGH and 15'409 whole 
genome/exome based cancer genome datasets. The numbers are derived from the 3'240 publications in Progenetix.





Cancer Cell Line Genomics Resource
• cancercelllines.org built on Progenetix platform


• includes over 5600 cell line CNV profiles


• cancer cell line variants ()SNV, INDELs ...) for 
16178 cell lines from 400 different disease 
classifications 


• mapped to to Cellosaurus 

• hierarchical representation ("derived from"...)

• SNVs mapped from ClinVar with variant severity 

and disease ontologies

• CCLE per cell line include variant effect

• CNV profiles allow temporal stability estimates 

and tumor type similarity matching

cancercelllines.org



Maintaining some Standards
CNV Term Use in Computational (File/Schema) Formats
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Michael Baudis


(& the VRS group!)



ga4gh.org

GA4GH Standards for  
Federated Genomic Data Discovery
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Different Approaches to Data Sharing

Centralized Genomic 
Knowledge Bases

Data Commons 
Trusted, controlled 

repository of multiple 
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Common data elements, 
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Linkage of distributed 
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ga4gh.org

Overview of GA4GH standards and frameworks
Approved Ongoing
In DevelopmentClin/Pheno Data Capture

Cloud

Discovery

Data Security

Data Use & Researcher Identity

Genomic Knowledge Standards

Large Scale Genomics

Regulatory & Ethics

Phenopackets Pedigree 
Representation

Workflow Execution 
Service 

Data Repository 
Service 

Cloud Testbed 
Interoperability

Task Execution 
Service

Tool Registry 
Service

Data 
Connect Beacon Service Info

Cloud Security 
& Privacy

Authentication & 
Authorization 
Infrastructure

Data Use Ontology GA4GH Passports

Variation 
Annotation

Variation 
Representation

htsget API refget API rnaget APICrypt4GHSAM/BAM/ 
CRAM VCF

GDPR 
Forum

Consent 
Toolkit

Data Security 
Infrastructure Policy

Framework for 
responsible data 
sharing 

20+ other policy 
tools/frameworks

Service Registry

Risk 
Assessment

Bad Actors in Research 
Environments

Machine Readable 
Consent Guidance

BED File 
Format

Cohort 
Representation

Sequence 
Annotation

Public Attitudes for 
genomic policy

Data Access Committee 
Review Standards Toolkit

Genetic 
Discrimination 
Toolkit



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



2014

2015

2016

2017

2018

2019

2020

2021

2022

Beacon v1 Development Beacon v2 Development Related ...

GA4GH founding event; Jim Ostell proposes Beacon concept with "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)

• further changes esp. in default model, aligning 
with Phenopackets and VRS


• unified beacon-v2 code & docs repository

• Beacon v2 approved at Apr 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 ...


• discussions w/ clinical stakeholders

• ELIXIR Beacon Network

• Beacon+ concept implemented on 
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")



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



A Computable Representation of Clinical Data
The GA4GH Phenopackets v2 Standard

The GA4GH Phenopacket schema 
consists of several optional 
elements, each containing 
information about a certain topic, 
such as phenotype, variant or 
pedigree. An element can contain 
other elements, which allows a 
hierarchical representation of data. 

For instance, Phenopacket 
contains elements of type 
Individual, PhenotypicFeature, 
Biosample and so on. Individual 
elements can therefore be 
regarded as building blocks of 
larger structures.

• ACMG, American College of Medical 
Genetics


• HTS, high-throughput screening

• VCF, variant call format.

Jacobsen JOB, Baudis M, Baynam GS, 
Beckmann JS, Beltran S, Buske OJ, Callahan 
TJ, et al. 2022.

The GA4GH Phenopacket Schema Defines a 
Computable Representation of Clinical Data. 
Nature Biotechnology 40 (6): 817–20.



A Computable Representation of Clinical Data
The GA4GH Phenopackets v2 Standard

The GA4GH Phenopacket schema 
consists of several optional 
elements, each containing 
information about a certain topic, 
such as phenotype, variant or 
pedigree. An element can contain 
other elements, which allows a 
hierarchical representation of data. 

For instance, Phenopacket 
contains elements of type 
Individual, PhenotypicFeature, 
Biosample and so on. Individual 
elements can therefore be 
regarded as building blocks of 
larger structures.

• ACMG, American College of Medical 
Genetics


• HTS, high-throughput screening

• VCF, variant call format.

Jacobsen JOB, Baudis M, Baynam GS, 
Beckmann JS, Beltran S, Buske OJ, Callahan 
TJ, et al. 2022.

The GA4GH Phenopacket Schema Defines a 
Computable Representation of Clinical Data. 
Nature Biotechnology 40 (6): 817–20.

Co-hosted by

Smart Health 

Standards Forum, ISO 
TC215 SC1 Korean 
mirror committee



Theoretical Cytogenetics and 
Oncogenomics @baudisgroup

• curated resources, patterns & markers 
in cancer genomics, especially somatic 
structural genome variants 

• bioinformatics in collaborative studies 

• bioinformatics tools & methods 

• standards and implementations for data 
sharing in genomics, personalized health 

• open research data "ambassadoring"
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