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Introduction
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Structural changes in cancer genomes 

Exhibit distinct patterns cross cancer types 

Marker for prognostic and subtype stratification 

Molecular pathways in cancer development

Copy number variation 

(CNV)

Alkan C, Coe BP, Eichler EE. Genome structural variation discovery and genotyping. Nat Rev Genet. 2011



Progenetix

Released in 2001, currently the most comprehensive reference resources for copy 

number aberration in cancer.

Currently hosts 138’334 copy number samples (incl. 115’158 cancer samples of 788 

types) from array-based as well as sequencing platforms.

Supports development of data standard and exchange protocols through Global 

Alliance for Genomics and Health (GA4GH)
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Meta-data



Ontology features
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CICD-O and NCIt

Cancer type classification

Tissue origin

Uberon anatomy

Where cancer research is conducted

Geographical location

HANCESTRO

Ancestry background

U
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Cancer type classification

■ Classical standard dual coding system for oncology 

■ Primary site (topography) 

■ Type of tissue (morphology)

ICD-O system

■ Logic-based terminology  

■ Organised in hierarchical structure 

■ 7’579 terms in current Neoplasm Core (v20.05) 

■ Relate key terms, molecular characteristics, EVS resourses…

NCI thesaurus (NCIt)



Pro and cons of both systems
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Triple-negative breast cancer 

Gene translocation 

TP53 status

Molecular Marker specificity

icdot-C18.5: Splenic flexure of colon 

icdom-81403: Adenocarcinoma, NOS 

NCIT:C4349: Colon Adenocarcinoma

Location specificity

NCIt (788 terms)

ICD-O M+T (1550 pairs)



ICD topography

Clinical and diagnostic aspects of 

tumor entities

Cross-species anatomical ontology 

Functional and developmental lineages 

Cross-database reference 

Spatial relations
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Uberon

Mapped all 221 ICD topography codes 
Text mining + manual curation

UBERON:0000002 
uterine cervix 

UBERON:0034978 
paraganglion (generic) 

UBERON:0011601 
gingiva of upper jaw

icdot-C53.9  cervix uteri 

icdot-C75.5  
Aortic body and other paraganglia 

icdot-C03.0 Upper Gum
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“GeoLocation” attribute from GA4GH SchemaBlocks (v0.0.1) 

properties: 

label, longitude, latitude, altitude, city, country, precision

Geographical location of research



Huang, Q., & Baudis, M. (2020). Enabling population assignment from cancer genomes with SNP2pop. Scientific reports, 10(1), 1-9.

Population background classification
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5810

276

10’434

12’919

19’047HANCESTRO:0010 
African

HANCESTRO:0014 
Hispanic or Latin 

American

HANCESTRO:0009 
East Asian

HANCESTRO:0006 
South Asian

HANCESTRO:0005 
European

0 20’000

Genome-wide SNP information of cancer genome 

Benchmarked on noise from somatic changes 

Classification to labels from 1000 Genomes Project

Data-driven estimation of 
population background

5 continent groups and 26 population groups 

Mapped to  

 5 and 24 HANCESTRO terms

Label mapping to HANCESTRO

10’000

Currently estimated individuals, mapping ongoing…
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Data expansion



Data growth
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250 lymphomas 
11 publications

30’687 samples 

363 ICD types 

1006 publications

138’334 samples 

1550 ICD types 

787 NCIt types 

4026 publications

2001 2011 2020

From hematological malignancy to most studied cancer types 

From cytogenetics towards sequencing 

Expanding on publications and cohort studies 



Public data repositories
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4351 samples 

148 NCIt cancer types 

aCGH

Array Express

19712 samples 

422 NCIt cancer types 

aCGH, WES and WGS

cBioPortal

22’142 samples 

182 NCIt cancer types 

aCGH

The Cancer Genome Atlas (TCGA)

63’568 samples 

346 NCIt cancer types 

cCGH and aCGH

Gene Expression Omnibus (GEO)

Total: 138’334 samples with 787 NCIt cancer types



01 02 03

Data inclusion Process
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Data retrieval & analysis Data quality evaluation Metadata extraction & curation

■ Total and allelic copy number estimation 

■ CNV segmentation

■ Baseline adjustment 

■ Segment evaluation 

■ Global CNV fraction

■ Automated text extraction and inference 

■ Manual curation
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Data standards  

& 

Modeling



Why data standards?
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Exchange 

Integration

Inter-operable

Permission 

Protection

Accessible

Consistency 

Reduce redundancy 

Reliable



Progenetix-conformed data exchange formats
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Progenetix data objects are identified with Compact URI (CURIE) syntax, 

e.g. Biosample ID as pgx:pgxbs-kftvgk8h 

NCIT:C4349, PMID:23079654, arrayexpress:E-MEXP-1330, geo:GSE21420…

GA4GH specification  

For sequence and variation data

Phenopacket Schema  

For clinical phenotypes and environment data

prefix:reference



Current data object model
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Beacon+ 

Protocol



Beacon project
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Driver Project of GA4GH  

Framework of web services and queries 

Security standards to protect sensitive data

Facilitate genomic data sharing



Features and prospects of Beacon specifications
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Precise (chr17:7577121G>A) 

Range (start to end positions with specified tolerance) 

Gene element-centered

Query types

CURIE standard prefixes 

NCIt, phenotype, experiment factor

Filters

Anonymous link to external services with own security/

privacy implementations

Handover object delivery

Network authentication empowered by ELIXIR AAI 

integration

Authentication
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Web interface
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Homepage

Intro and summary statistics 

Aggregated CNV profile of a randomly chosen set of samples
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NCIt term visualisation in hierarchical tree

Search by keywords 

Expand/Collapse tree branches to certain level  

Select samples for data visualisation and download
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Cancer publications collection

Search by keywords, approximate location 

Publications with sample&technology count and if present in progenetix 

Internal link to summary information and external link to Pubmed
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Ontology mapping service

Currently supports mutual mapping between 

NCIt and ICD-O M+T pair
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User data upload

For customised visualisation for single sample or aggregated 

summary plots 



Thank you!
Any questions?
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