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progenetix.org: 670 Gioblastomas
CDKN2A it focal deletion in CDKN2A locus
CDKN2B

Genomic Imbalances in Cancer - Copy Number Variations (CNV)

. Point mutations (insertions, deletions, substitutions)

. Chromosomal rearrangements
. Regional Copy Number Alterations (losses, gains)

. Epigenetic changes (e.g. DNA methylation
abnormalities)
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2-event, homozygous deletion in a Glioblastoma
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% Somatic CNV in Cancer
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Progenetix: Regional CNV Frequencies in 111'840 Neoplasm (NCIT:C3262)
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111840 samples O 2020 progenetix.org

Malignant Breast Neoplasm (NCIT:C9335)
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Acute Leukemia (NCIT:C9300)
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Melanoma (NCIT:C3224)
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Glioblastoma (NCIT:C3058)
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Neuroblastoma (NCIT:C3270)
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Cancer genome data @ progenetix.org

progenetix.org

Cancer Genomics Reference Resource
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Cancer CNV Profiles
ICD-0O Morphologies

The Progenetix database provides an overview of mutation data in cancer, with a focus on
copy number abnormalities (CNV / CNA), for all types of human malignancies. The data is

* open resource for oncogenomic profiles

e over 140'000 cancer CNV profiles

SNV data for some series (e.g. TCGA)

* more than 900 diagnostic types

* inclusion of reference datasets (e.g. TCGA)
e standardized encodings (e.g. NCIt, ICD-0O 3)

* identifier mapping for PMID, GEO, Cellosaurus,
TCGA, cBioPortal where appropriate

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

» data mapping services
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ICD-0 Organ Sites
Cancer Cell Lines

Clinical Categories
Search Samples

arrayMap
TCGA Samples

1000 Genomes
Reference Samples

DIPG Samples
cBioPortal Studies

Gao & Baudis, 2021

Publication DB

Genome Profiling

Progenetix Use

Services

NCIt Mappings
UBERON Mappings

Upload & Plot
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Documentation
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Cases

Sevices & API
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Progenetix Use Cases

based on individual sample data from currently 142063 samples.

Floor of the Mouth Neoplasm (NCIT:C4401)
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126 samples CC BY 4.0 progenetix.org (2022)

Download SVG | Go to NCIT:C4401 | Download CNV Frequencies

Example for aggregated CNV data in 126 samples in Floor of the Mouth Neoplasm.

Here the frequency of regional and losses are displayed for all 22 autosomes.

chromosome 9

Local CNV Frequencies

A typical use case on Progenetix is the search for local copy '

MTAP

number aberrations - e.g. involving a gene - and the coteA v Toca dateton 1 CORNSA tocus
exploration of cancer types with these CNVs. The [ Search

Page | provides example use cases for designing queries. Results contain basic statistics as
well as visualization and download options.

Cancer CNV Profiles

The progenetix resource contains data of 834 different cancer types (NCIt neoplasm
classification), mapped to a variety of biological and technical categories. Frequency
profiles of regional genomic gains and losses for all categories (diagnostic entity,
publication, cohort ...) can be accessed through the [ Cancer Types ] page with direct
visualization and options for sample retrieval and plotting options.

Cancer Genomics Publications

Through the [ Publications ] page Progenetix provides 4164 annotated references to
research articles from cancer genome screening experiments (WGS, WES, aCGH, cCGH).
The numbers of analyzed samples and possible availability in the Progenetix sample
collection are indicated.



progenetix.org

Cancer Genomics Reference Resource

* open resource for oncogenomic profiles

e over 140'000 cancer CNV profiles

SNV data for some series (e.g. TCGA)

* more than 900 diagnostic types

* inclusion of reference datasets (e.g. TCGA)
e standardized encodings (e.g. NCIt, ICD-0O 3)

e identifier mapping for PMID, GEO, Cellosaurus,
TCGA, cBioPortal where appropriate

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

» data mapping services
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Cancer Types by National Cancer Institute NCIt Code

Head and Neck Squamous Cell Carcinoma (NCIT:C34447)

Subset Type
e NCI Thesaurus OBO Edition NCIT:C34447 £
Sample Counts

e 2061 samples
e 57 direct NCIT:C34447 code matches

e 200 CNV analyses

o Download CNV frequencies
Search Samples
Select NCIT:C34447 samples in the Search Form

Raw Data (click to show/hide)
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Download SVG | Go to NCIT:C34447 | Download CNV Frequencies




progenetix.org

Cancer Genomics Reference Resource

* open resource for oncogenomic profiles

e over 140'000 cancer CNV profiles

SNV data for some series (e.g. TCGA)

* more than 900 diagnostic types

* inclusion of reference datasets (e.g. TCGA)
e standardized encodings (e.g. NCIt, ICD-0O 3)

* identifier mapping for PMID, GEO, Cellosaurus,
TCGA, cBioPortal where appropriate

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

» data mapping services
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Edit Query

Assembly: GRCh38 Chro: refseq:NC_000009.12 Start: 21500001-21975098
End: 21967753-22500000 Type: EFO:0030067 Filters: NCIT:C3058

progenetix

Matched Samples: 657 UCSC region & Visualization options
Retrieved Samples: Variants in UCSC £

Variants: 276 Dataset Responses (JSON) “

Calls: 659

Results Biosamples Biosamples Map Variants

(progenetix)
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Reload histogram in new window £

Matched Subset Codes Subset Samples Matched Samples Subset Match
Frequencies

pgx:icdot-C71.4 4 1 0.250
pgx:icdom-94403 4286 653 0.152
NCIT:C3058 4370 653 0.149
pgx:icdot-C71.1 14 2 0.143
pagx:icdot-C71.9 7204 640 0.089
NCIT:C3796 84 4 0.048
pgx:icdom-94423 84 4 0.048
pagx:icdot-C71.0 1714 14 0.008

Download Sample Data (TSV)
1-657 £

Download Sample Data (JSON)
1-657 £



Assembly: GRCh38 Chro: NC_000007.14 start: 140713328 End: 140924929
Type: SNV

cellz
[ |
C Matched Samples: 1058 UCSC region 4
a n ce r e I n es Retrieved Samples: 1000 Variants in UCSC 4
o i : “
Cancer Cell Lines by Cellosaurus ID e Jetaset Responses (150N
- The cancer cell lines in cancercelllines.org are labeled by th Results ~ Biosamples  Variants  Annotated Variants
Cancer Genomics Reference Resource e cancer ereellines.org o
ierarchially: Daughter cell lines are displayed below the pril . N . ’
. . as a daughter cell line of HeLa (CVCL_0030) and so forth. 9% Gene Pathogenicity :’a”a"t Variant Instances
 starting from >5000 cell line CNV i .
g cancer lines Sample selection follows a hierarchical system in which samr ~ 7140834768-140834769:G>A BRAF t’;':::se 213222:1;2@8305%
r f | response. This means that one can retrieve all instances anc B: pgxbs-3DfBeeAC
p O I eS Cancer Cell Lines® for HeLa will also return the daughter lines by default - but ¢ 7:140734714-140734715:G>A BRAF Missense  V: pgxvar-
variant 63cebacda24c83054b
| 2 I o B: pgxbs-3fB2a14B
5754 Samples | 21 63 Ce” IIneS Search Cell Lines Cell Lines (with parentallderived hierarchies  7:140753334-140753339:T>TGTA  BRAF Pathogenic V: pgxvar-
» 256 different NCIT codes Cell Line Listing Cell Line Details
" 1 i Hi hy Deptt HOS (cellosaurus:CVCL_0312)
* genomic mapping of annotated CNV Profiles by erarehy Dep
Cancer Type Subset Type
. 1 g No Selection e Cellosaurus - a knowledge resource on cell lines cellosaurus:CVCL_0312 “
variants and additional data from Decumentation S

ceIIosaurus:CVCL_O312: HOS (204 Sc e 204 samples
e 57 direct cellosaurus:CVCL_0312 code matches
e 21CNV analyses

several resources (ClinVar, CCLE, News
Progenetix
Cellosaurus...)

cellosaurus:CVCL_1783: UM-UC-3 (8  Search Samples

>

> cellosaurus:CVCL_1575: NCI-H650 (¢
. >
Progenetix Data
v

Select cellosaurus:CVCL_0312 samples in the Search Form
cellosaurus:CVCL_0004: K-562 (28 s - P

: Progenetix Raw Data (click to show/hide)
» 16178 cell lines BT e cellosaurus:CVCL_3827: K562/Ad|
» 400 different NCIT codes Publication DB > cellosaurus:CVCl 0589: Kasumi-1 (9 HOS (cellosaurus:CVCL._0312)
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The Journal of Biological Databases and Curation - ™

e query and data delivery through
Beacon v2 API

THE PREPRI NT SERVER FOR B'o I.OGY 21 CNV samples CC BY 4.0 progenetix.org (2023)
Download SVG | Go to cellosaurus:CVCL_0312 | Download CNV Frequencies
= integration in data federation
New Results A Follow this preprint |
a p p ro aC h eS . . . . ALK . ABC-14 cells harbored Rapid Acquisition of ABSTRACT

cancercelllines.org - a Novel Resource for Genomic Variants in Cancer Cell no ALK mutations and  Alectinib Resistance

. were sensitive to ... in ALK-Positive Lung
Llnes crizotinib while also Cancer With High

exhibiting MNNG HOS Tumor Mutation

Burden (31374369)

cancerce I I I i nes.o rg ( Rahel Paloots, {2 Michael Baudis ;ra”Sformmg gene (MET

doi: https://doi.org/10.1101/2023.12.12.57128I

This article is a preprint and has not been certified by peer review [what does this mean?]. AREG crizotinib while also Rapid Acquisitionof — AgsTRACT
exhibiting MNNG HOS Alectinib Resistance

Lead: Rahel Paloots



https://www.biorxiv.org/content/10.1101/2023.12.12.571281v1

CNV profiles heterogeneity vs cancer classification
Correspondance of genomic profiles to NCIT cancer hierarchy

Chondrogenic Neoplasm (NCIT:C4755)
Nerve Sheath Neoplasm (NCIT:C4972)
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Neoplasm by Morphology
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Lung Squamous Cell Carcinoma (NCIT:C3493) Lung Adenocarcinoma (NCIT:C3512)
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Example Use of Progenetix Data

Inter-tumoral CNV pattern similarity
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Mostly Carcinoma and Adenocarcinoma in different organs



labelSeg
Application A

EGFR

Strong relationship g o
between copy-number :
dosage and messenger
RNA expression .
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JOURNAL ARTICLE

labelSeg: segment annotation for tumor copy number
alteration profiles 3

Hangjia Zhao, Michael Baudis —
-
Briefings in Bioinformatics, Volume 25, Issue 2, March 2024, bbad541, .

https://doi.org/10.1093/bib/bbad541
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Contributing to Standards Development: CNV Terms

in computational (file/schema) formats
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http://www.ebi.ac.uk/efo/EFO_0030072
http://www.sequenceontology.org/browser/current_release/term/SO:0001742
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| ong term secure archive for numan biomedical
research sensitive data, with focus on reuse of
the data for further research (or “broad and
responsible use of genomic data”)

@R curoPEAN aotite,  .®%%, Global Alliance
NS~ GENOME-PHENOME EMBIL-EBJ ::ae:e2: B. ¢ for Genomics & Health
ARCHIVE 02:5:5:2’ A
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I h N '~ Gnome:
s

e h‘ Phenome

Archive

. EGA “owns” nothing; data controllers tell
WhO IS authorized to access their datasets

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

EuCanlmage DAC

This is a DAC for EuCanimage data
My DACs - Q EGAC50000000005 - History REQUESTS
EuCanimage DAC

This is a DAC for EuCanlmage data

Y

v |§ EGAD50000000032: EuCanimag

~ Dr Teresa Garcia Lezana teresa

18 August 2022 = gemma.milla@crg.eu |5 EGAD50000000032

17 August 2022 = Dr Teresa Garcia Lezana  |& EGAD50000000033

16 August 2022 2 Dr Teresa Garcia Lezana | EGAD50000000032

Slide: adapted from Jordi Rambla@ GA4GH 2023
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The Swiss Personalized Health Network
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Cancer Studies Genomics Studies
Many Potential Access Points, Many Gaps Remaining...

Publication Landscape of Cancer CNV Profiling

Publication statistics for cancer genome screening studies. The
graphic shows our as- sessment of publications reporting whole-
genome screening of cancer samples, using molecular detection
methods (chromosomal CGH, genomic array technologies, whole
exome and genome sequencing).

For the years 1993-2018, we found 3'229 publications reporting
174'530 individual samples in single series from 1 to more than 1000
samples. Y-axis and size of the dots correspond to the sample
number; the color codes indicate the technology used.
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Limited Population Diversity in Cancer Genomics

L IWhite  [JAmerican Indian Cell lines and models Biobanking
[1African [ Pacific Islander
[JAsian [ Other
[IHispanic [ Not available

38%  0.4% 0.9%

—Biopsy 1%

0.2%

0.2%
11% °

Genomics
Fundamental 1.7% ,0.6%

@ 0.5%
Research "
Oceanians
Hispanics  0.5% o 9%
8.6% : f—
Europeans and
North Americans
16.6%
Africans
16.6%

Human population according
to United Nations

Discovery of cancer fundamental processes
(driver mutations, pathways, etc)

S

Figure 1. Racial/Ethnic disparities in cancer research. Racial/ethnic inclusion was studied in several aspects of
oncological research, from cell lines and patient-derived xenografts to biobanking, genomics and clinical trials.

Drug development

Guerrero S, Lopez-Cortés A, Indacochea A, et al. Analysis of Racial/Ethnic Representation in Select
Basic and Applied Cancer Research Studies. Sci Rep. 2018;8(1):13978.



When Dr. Anil Kapoor was diagnosed with stage four
colon cancer in January his prognosis was positive,
and his family was hopeful treatment would buy him
several more years.

Toronto - GO PUBLIC

This commonly prescribed cancer drug was
supposed to help save this doctor’s life. Instead, it

killed him
But weeks later’ the 58_year_0|d Burllngton, Ont" Some provinces pre-screen patients at risk of toxic reactions, but experts say tests
resident was dead — killed not by the cancer, say don't go far enough @&CBC
" Rosa Marchitelli, Jenn Blair - CBC News -
doctors, but by the Commonly preSC”bed cancer « P Posted: Nov 27, 2023 4:00 AM EST | Last Updated: November 28 NEWS

drug Fluorouracil (5-FU) that was supposed to help
save his life.

| ¥
. »
-t =’ - ‘ | t
Studies favour white populations: expert = N ‘g".’ B .ﬁ
\ -

Anil was pre-screened and got the all clear to receive
the drug.

Three weeks later, on Feb. 28, Anil died. More testing
later revealed he had a genetic variant that wasn't
included in the pre-screening.

Anil (Monty) Kapoor died on Feb. 28 after being prescribed a cancer drug that was toxic to him. From left,
brothers Dr. Vimal (Scott) Kapoor, Dr. Sunil Kapoor and Anil's son, Akshay Kapoor. (Keith Burgess/CBC)

www.cbc.ca/news/canada/toronto/cancer-drug-5fu-genetic-variant-testing-1.7039145




Global Genomic Data Sharing Can...

Demonstrate Increase statistical Lead to Increase Advance
patterns in health significance of “stronger” variant accurate precision
& disease analyses Interpretations diagnosis medicine
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Since data is distributed globally, we need intero
standards to answer research questions

perable

gadgh.org



Global Alliance
for Genomics & Health

Collaborate. Innovate. Accelerate.

GENOMICS

A federated ecosystem for
sharing genomic, clinical data

Silos of genome data collection are being transformed into
seamlessly connected, independent systems

The Global Alliance for Genomics SCIENCE 10 JUNE 2016 - VOL 352 ISSUE 6291
and Health*



Framework for Responsible Sharing of
Genomics and Health-Related Data

gadgh.org/framework Translated into
14 languages

==  FOUNDATIONAL PRINCIPLES (®) AIMSs OF THE FRAMEWORK

Respect Individuals, Families and Communities - Foster responsible data sharing
- Protect and promote the welfare, rights, and interests

of groups and individuals who donate their data
- Provide benchmarks for accountability
- Establish a framework for greater international data
-oster Trust, Integrity and Reciprocity sharing, cooperation, collaboration, and governance

Advance Research and Scientific Knowledge

’romote Health, Wellbeing and the
—air Distribution of Benefits

Universal Declaration m “The Right m “The Right
of Human Rights (1948) to Science” to Recognition”

gadgh.org
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Global Alliance
for Genomics & Health

GA4GH timeline

GA4GH 11th
Plenary
San Francisco, USA

GA4GH 1st Plenary GA4GH 3rd Plenary GA4GH 5th Plenary GA4GH 7th Plenary GA4GH 9th Plenary
London, UK Leiden, Netherlands Orlando, USA Boston, USA Virtual

2024

2013

GA4GH 2nd Plenary GA4GH 4th Plenary GA4GH 6th Plenary GA4GH 8th Plenary GA4GH 10th Plenary
San Diego, USA Vancouver, Canada Basel, Switzerland Virtual Barcelona, Spain

Pre-launch Building momentum GA4GH Connect Gap analysis Strategic Refresh
=%  Global Alliance , GA4GH Gap analysis identifies three
p— w48 or Genomics & Health g5k, community imperatives
M’ Collaborate. Innovate. Accelerate.
o Interoperability and
73 partners Formal launch of GA4GH Launch of GA4GH Connect and " alignment
i Strategic Roadmap , )
sign a letter Strat fresh
: Published Framework for Responsible Sharing of Genomic Implementation : rategic retres
of intent to : N support introduces updates to
and Health-Related Data Formation of new organizational
form an . : GA4GH to better meet
. structure consisting of eight Work Engading with healthea the thr Tmunit
alliance Formed four working groups Streams and over twenty Driver daging < , ce CO, unity
and imperatives

Projects .
) clinical standards

Developed three demonstration projects

gadgh.org




' handover

|

In the
Beacon+

Ul

The Global Alliance for Genomics and Health (GA4GH) gathered for the 2024 April Connect meeting [7 in Ascona,
Switzerland and online from 21 to 24 April. The GA4GH Connect meetings provide an opportunity for contributors to
advance the GA4GH Road Map, showcase GA4GH standards and policies in action, and gather feedback on product
development and community needs. The meeting brought together 103 in-person attendees and 312 virtual attendees for
updates from Work Streams and Driver Projects, breakout sessions, and themed events.
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Host Institutions

by

Ontario Institute
: for Cancer Research

II. wellcome

'« SANGEr

@® = institute

EE BROAD

LITUTIE

2\

EMBL-EBI ::

9 Toronto, Canada

9 Hinxton, UK

9 Cambridge, USA

@ Hinxton, UK

OICR is a
collaborative
research institute
that conducts and
enables high-
Impact translational
cancer research.

The Wellcome
Sanger Institute is
a world leader in
genome research
delivering insights

into human and
pathogen biology.

The Broad Institute
seeks to narrow
the gap between

new biological
insights and impact
for patients by
fulfilling the
promise of
genomic medicine.

EMBL-EBI provides
the infrastructure
needed to share
data openly in life
sciences to make
discoveries that

benefit humankind.

Global Alliance
for Genomics & Health

McGill

—VICTOR PHILLIP DAHDALEH—
INSTITUTE OF GENOMIC MEDICINE
AT MCGILL UNIVERSITY

9 Montreal, Canada

The Victor Phillip
Dahdaleh Institute
of Genomic
Medicine applies
genomic
Innovation to pave
the way towards a
healthier, more
sustainable, and
informed future.

gadgh.org
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GA4GH Communities of Interest
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Domain-specific groups promoting global cooperation, data sharing and collaborative research through
identifying the need for new standards, and implementing existing GA4GH standards.

& ) O

Cancer Infectious Disease Rare Disease Neuroscience Clinical Laboratory
t % Opportunities .ﬂ‘ Learn from others’ Develop a ':!:' Propose a
¥X for collaboration =<9 implementations study group d&ak GIF project

o /

gadgh.org
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Global Alliance

Alignment with other standards organizations for Genomics & Health

Research Clinical research Clinical care
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Different Approaches to Genomic Data Storage and Distribution
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A New Paradigm for Data Sharing
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Overview of GAAGH standards and frameworks
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Phenopackets v2

Phenopackets is a standard schema for sharing phenotypic information.

Approved: June 24, 2021
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VCF/BCF

The Variant Call Format (VCF) specifies the format of a text file used in bioinformatics
for storing gene sequence variations. The Binary Call Format (BCF) is the Binary
equivalent, smaller and more efficient to process.

Software Libraries: hislib | htsjdk

Tools: Samtools | BCFtools

Databases: European Variation Archive (EVA) | dbGAP | dbSNP | 1000 Genomes Projects / IGSR

Genome Browsers: ENSEMBL | JBrowse | UCSC Genome Browser

Example

Users RESEARCH PROGRAM N INSTITUTE england =

All/Us OAD e@ﬁ' . Genomics =



http://www.htslib.org/
https://samtools.github.io/htsjdk/
http://www.htslib.org/
https://samtools.github.io/bcftools/bcftools.html
https://www.ebi.ac.uk/eva/
https://www.ncbi.nlm.nih.gov/gap
https://www.ncbi.nlm.nih.gov/snp
http://www.internationalgenome.org/data-portal/sample
https://www.ensembl.org/
https://jbrowse.org/
https://genome.ucsc.edu/

A GA4GH Variation Representation
Specification

Global Alliance

A

'! for Genomics & Health

Collaborate. Innovate. Accelerate.

Introduction

Quick Start
Concepts

-} Molecular Variation

-+ Systemic Variation

-} Locations and References

= Sequence Expression

-+ Additional Data Types
Conventions

Releases

Appendices

& / Concepts View page source

Concepts

VRS is a collection of data models or concepts that are used together to
represent molecular and systemic variation. An inheritance view is
available in the Class Diagram appendix. These models exist across
several related domains:

e Molecular Variation: models that describe variation on a contiguous
molecule

e Systemic Variation: models that describe variation in a system

e Sequence Location: a model that describes a location on a molecule
sequence

e Sequence Expression: models that describe a molecule sequence

e Additional Data Types: additional data types that support the above
models

® Previous
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The GA4GH Beacon Protocol

Federating Genomic Discoveries
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Beacon

A Beacon answers a query for a specific genome
variant against individual or aggregate genome
collections
YES | NO | \O
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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.

A Beacon network federates
genome variant queries
across databases that
support the Beacon API

N\ )

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



Beacon Project in 2016
An open web service that tests the willingness of international sites to share genetic data.

{{ Beacon Network
1

Search all beacons for allele

Search Beacons

10:118969015 C / CT|

GRCh37 ~

Response All None
Found 16
1 Not Found 27
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— |
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Hosted by BioReference Laboratories
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Hosted by Wellcome Trust Sanger Institute

Cell Lines
Hosted by Wellcome Trust Sanger Institute

Conglomerate &
Hosted by Global Alliance for Genomics and Health

COSMIC

Hosted by Wellcome Trust Sanger Institute

dbGaP: Combined GRU Catalog and NHLBI Exome Seq...

35+
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90+
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User
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BIPMed Beacon

— A:No

|

VCF Files

Beacon API

BRCA Exchange Beacon

— A:Yes

Database

N

& Beacon

ol

1 OO K Releases

Datasets

Date

2018-01-24
2016-05-31

Beacon API

PhenomeCentral Beacon

) )

Clinical Record or EMR

Tag Title
v0.4.0 Beacon

Beacon
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27" %2 Global Alliance

Global Alliance “Beacon” - Jim Ostell, NCBI, March 7, 2014 %, for Genomics s Heaitn

Introduction

... | proposed a challenge application for all those wishing to seriously engage in international data sharing for human genomics. ...
1. Provide a public web service

2. Which accepts a query of the form “Do you have any genomes with an “A” at position 100,735 on chromosome 3?”

3. And responds with one of “Yes” or “No” ...

“Beacon” because ... people have been scanning the universe of human research for signs of willing participants in far reaching data sharing, but ... it
has remained a dark and quiet place. The hope of this challenge is to 1) trigger the issues blocking groups ... in way that isn’t masked by the ...
complexities of the science, fully functional interfaces, and real issues of privacy, and to 2) in short order ... see real beacons of measurable signal ...
from at least some sites ... Once your “GABeacon” is shining, you can start to take the next steps to add functionality to it, and finding the other groups
... following their GABeacons.

Utility
Some have argued that this simple example is not “useful” so nobody would build it. Of course it is not the first priority for this application to be

scientifically useful. ...intended to provide a low bar for the first step of real ... engagement. ... there is some utility in ...locating a rare allele in your
data, ... not zero.

I”

A number of more useful first versions have been suggested.

1. Provide frequencies of all alleles at that point Y "I'would personally recommend all those be held for
2. Ask for all alleles seen in a gene region (and more elaborate versions of this) > version 2. when the beacon becomes a service."

3. Other more complicated queries Jim Ostell. 2014

Implementation -

1. Specifying the chromosome ... The interface needs to specify the accession.version of a chromosome, or build number ...
2. Return values ... right to refuse to answer without it being an error ... DOS attack ... or because ...especially sensitive...
3. Real time response ... Some sites suggest that it would be necessary to have a “phone home” response ...



2014

2015

2016

2017

2018

2019

2020

2021

2022

Beacon v1 Development

« beacon-network.org aggregator created by DNAstack

- Beacon v0.3 release
work on queries for structural variants (brackets for fuzzy

start and end parameters...)

« OpenAPIl implementation
- integrating CNV parameters (e.g. "startMin, statMax")

- Beacon v0.4 release in January; feature release for

GA4GH approval process
GA4GH Beacon v1 approved at Oct plenary

« ELIXIR Beacon Network

el xir

Beacon v2 Development

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

- Beacon concept implemented on progenetix.org
- concepts from GA4GH Metadata (ontologies...)
- entity-scoped query parameters ("individual.age")

- Beacon demos "handover" concept

- Beacon hackathon Stockholm; settling on "filters”
« Barcelona goes Zurich developers meeting

« Beacon API v2 Kick off
« adopting "handover" concept

« "Scouts" teams working on different aspects - filters,
genomic variants, compliance ...
« discussions w/ clinical stakeholders

- framework + models concept implemented
* range and bracket queries, variant length parameters
- starting of GA4GH review process

« further changes esp. in default model, aligning with

Phenopackets and VRS

- unified beacon-v2 code & docs repository
- Beacon v2 approved at Apr GAAGH Connect

Related ...

- ELIXIR starts Beacon project support

« GA4GH re-structuring
(workstreams...)
- Beacon part of Discovery WS

- new Beacon website (March)

- Beacon publication at Nature
Biotechnology

« Phenopackets v2 approved

- docs.genomebeacons.org
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http://docs.genomebeacons.org

Beacon Security

Security by Design ... if Implemented in pecessble o athorceders
the Environment

CONTROLLED

® the beacon APl specification does not implement explicit security (e.g. checking
user authentication and authorization)

e the framework implements different levels of response granularity which can be
mapped to authorization levels ( / / record level responses)

® mplementations can have beacons running in secure environments with a
gatekeeper service managing authentication and autorization levels, and
potentially can filter responses for escalated levels

® the backend can implement additional access reduction, on a user <-> dataset
level if needed



CDKN2A :DEL
size<lMb
granulartity:record

ncit:C3058
DUO: 0000004
HP:0003621

Can you provide data The Beacon API v2

albout focal deletions In represents a simple but
CDKN2A in Glioblastomas Beacon v2 APl B i
from juvenile patients with P API for federated data
unrestricted access”? . discovery and retrieval




Bold: Matched Variants

Beacon Query Types

Sequence [ Allele CNV (Bracket) Genomic Range Aminoacid Gene ID HGVS Sanr

Variation Queries

Range ("anything goes") RequeSt Test Database - examplez X

Chromosome Variant Type
\ 17 (NC_000017.11) S0O:0001059 (any sequence alteration - S...
® defined through the use of 1 start, 1 end o oo o Stractrat v
7572826 7579005

® any variant... but can be limited by type etc. e ot ermate Basete

Select Filters

Select...

Beacon Range Query

Matching variants in a region

Chromosome 17

Pl =l E EY e 7579005

— Query Database
- Form Utilities &2 Gene Spans &2 Cytoband(s)
Query Examples : Gene Match ]

17'600' 000 18'600'001 - 18'650'000 19'650 000 CNV Example SNV Example Range Example

Aminoacid Example Identifier - HelLa

As in the standard SNV query, this example shows a Beacon query against mutations in the

EIF4al gene in the DIPG childhood brain tumor dataset. However, this range + wildcard query
will return any variant with alternate bases (indicated through "N"). Since parameters will be
_ interpreted using an "AND" paradigm, either Alternate Bases OR Variant Type should be specified.
The exact variants which were being found can be retrieved through the variant handover [H—>0]
link.

C>TT

Shaded: Unmatched

DEL (Copy Number Loss) DUP (Copy Number Gain) SNP / INDEL ... Unknown Annotation



Bold: Matched Variants

Beacon Query Types

Variation Queries

Bracket ("CNV") Query

Sequence [ Allele CNV (Bracket) Genomic Range Aminoacid Gene ID HGVS Sarr

Dataset

Test Database - examplez X

® defined through the use of 2 start, 2 end

9 (NC_000009.12) EFO:0030067 (copy number deletion)
. any CO nt i g u O u S Vari ant e s Start or Position End (Range or Structural Var.)
21000001-21975098 21967753-23000000

Select Filters

NCIT:C3058: Glioblastoma (100) X

Beacon Bracket Query

Example for complete regional match

Chromosome 9

Nl =l T R e 21967753 23000000

B Query Database

Form Utilities

&2 Gene Spans &: Cytoband(s)

SNV Example Range Example Gene Match

17'600'000 - 18'600'000 18'600'001 - 18'650'000 18'650'001 - 19'6500'000

Query Examples CNV Example

ldentifier - HelLa

Aminoacid Example

This example shows the query for CNV deletion variants overlapping the CDKN2A gene's coding
region with at least a single base, but limited to "focal" hits (here i.e. <= ~2Mbp in size). The query
is against the examplez collection and can be modified e.g. through changing the position
parameters or data source.

Shaded: Unmatched

DEL (Copy Number Loss) DUP (Copy Number Gain)



Beacon v2 Filters

Example: Use of hierarchical classification
systems (here NCIt neoplasm core)

Beacon v2 relies heavily on "filters”

e ontology term / CURIE
* alphanumeric
e custom

Beacon v2 "filters" assumes inclusion of
child terms when using hierarchical
classifications

= implicit OR with otherwise assumed AND

implementation of hierarchical annotations
overcomes some limitations of "fuzzy"”
disease annotations

i,

e

progenet s X

Beacon+ specific: Multiple term selection with OR logic

> NCIT:C4914: Skin Carcinoma 213
> NCIT:C4475: Dermal Neoplasm 109
v NCIT:C45240: Cutaneous Hematopoietic and Lymphoid Cell Neoplasm 310

\

Filters: NCIT:C4914, NCIT:C4819, NCIT:C9231, NCIT:C2921, NCIT:C45240, NCIT:C6858, NCIT:C3467, NCIT:C45340,
NCIT:C7195, NCIT:C3246, NCIT:C7217

progenetix
Variants: 0 faneles: O  Callsets Variants £ UCSC region @ & Show JSON Response
Calls: 0 Legacy Interface “
Samples: 523
Results Biosamples
Id Description Classifications Identifiers DEL DUP CNV
PGX_AM_BS_MCCO1 Merkel cell carcinoma  icdot-C44.9 Skin, NOS PMID:9537255 0.116 0.104 0.22
icdom-82473 Merkel cell carcinoma
NCIT:C9231 Merkel Cell Carcinoma
PGX_AM_BS_MCC02  Merkel cell carcinoma icdot-C44.9 Skin, NOS PMID:9537255 0.154 0.056 0.21
icdom-82473 Merkel cell carcinoma
NCIT:C9231 Merkel Cell Carcinoma
PGX_AM_BS_MCC03  Merkel cell carcinoma icdot-C44.9 Skin, NOS PMID:9537255 0.137 0.21 0.347
icdom-82473 Merkel cell carcinoma
NCIT:C9231 Merkel Cell Carcinoma
PGX_AM_BS_MCC04  Merkel cell carcinoma  icdot-C44.9 Skin, NOS PMID:9537255 0.158 0.056 0.214
icdom-82473 Merkel cell carcinoma
NCIT:C9231 Merkel Cell Carcinoma
PGX_AM_BS_MCCO05  Merkel cell carcinoma  icdot-C44.9 Skin, NOS PMID:9537255 0.107 0.327 0.434
icdom-82473 Merkel cell carcinoma
NCIT:C9231 Merkel Cell Carcinoma
« < > » Page 1 0of 105



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

name
cohortType
cohortSize
cohortDataTyp
cohortDesign
individuals
id
sex
diseases
phenotypicFeat
ethnicity
/ pedigrees
/ o
biosamples '
id
individualld
biosampleStatus
sampleOriginType
histologicalDiagnosis
collectionDate €.
AR
X 1
l
' id
: biosampleld
- individualld
runDate
: librarySource
' libraryStrategy '
: platform b
' / sasn T\ /!
o | N/
(
|
analyses : dat
id -
d
runid ' l
bigga_r(ri\plfll(cj‘] : gzggiption
individua i e
analysisDate : idnaf:)aUse'Condltlon
plgnger:ér: Nam i updateDateTime
‘\ : %
genomic Variations /
analysisld
runld
biosampleld
individualld
variation
clinicallnterpretations
LevelData
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bycon for GA4GH Beacon

Implementation driven development of a GA4GH standard

progenet i X
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Beacon v2 GA4AGH Approval Registry
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bycon Beacon

K.
| o]

))

Gl
-

Implementation driven standards development S | aneon o R PO oncenamics roup st Uz
3 and SIB
& Visit us GA4GH Approval Beacon Test b Progenetix Cancer Genomics Beacon+
(@ Beacon Ul Beacon+ provides a forward looking

* Progenetix’' Beacon+ has served as
Implementation driver since 2016

* the bycon package is used to prototype
advanced Beacon features such as

= structural variant queries

= data handovers

-

Phenopackets integration

= variant co-occurrences

)

va Global Alliance
for Genomics & Health

eli xir

—progenet

[ Beacon API

¥ Contact us

BeaconMap
Bioinformatics analysis
Biological Sample

Cohort

Configuration

Dataset
EntryTypes
Genomic Variants
Individual

Info

Sequencing run

chag

& Visit us
[ Beacon API

% Contact us

BeaconMap
Bioinformatics analysis
Biological Sample
Cohort

Configuration

Dataset

EntryTypes

Genomic Variants
Individual

Info

Sequencing run

This
Beacon

is based on the GA4GH

Centre Nacional Analisis
Genomica (CNAG-CRG)

Beacon @ RD-Connect

This
Beacon

n is based on the GA4GH

& Matches the Spec

© Not Match the Spec

[e* Beacon API

¥ Contact us

BeaconMap
Bioinformatics analysis
Biological Sample

Cohort

Configuration

Dataset
EntryTypes
Genomic Variants
Individual

Info

Sequencing run

UNIVERSITY O}
LEICESTER

[ Beacon Ul
[ Beacon API

¥ Contact us

BeaconMap
Bioinformatics analysis
Biological Sample
Cohort

Configuration

Dataset

EntryTypes

Genomic Variants
Individual

Info

Sequencing run

© Not Implemented

implementation of the Beacon v2 AP,
with focus on structural genome
variants and metadata based on the...

University of Leicester

Cafe Variome Beacon v2

This on is based on the GA4GH
Beacon

) 8

— _ a_ gy =

ey

_proama = - a=_

o .

Beacon protocol response verifier at time of GA4GH approval Spring 2022

-

- -

\



e JavaScript front-end is populated for query
results using asynchronous access to multiple
handover objects

> biosamples and variants tables, CNV histogram,
UCSC .bed loader, .pgxseg variant downloads...

* the complete middleware / CGl stack is
provided through the bycon package

> schemas, query stack, data transformation (&
Phenopackets generation)...

e data collections mostly correspond to the
main Beacon default model entities

> no separate runs collection; integrated w/
analyses

> variants are stored per observation instance

variants analyses biosamples individuals

Entity collections

bycon based Progenetix Stack

React

§ APACHE

HTTP SERVER PROJECT

@, python

f

!

mongoDB

progenet

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

> PMID:10027410, NCIT:C3222, pgx:cohort-
TCGA, pgx:icdom-94703...

* querybuffer stores id values of all entities
matched by a query and provides the
corresponding access handle for handover

generation
_1d: ObjectId("6249bb654f8f8d67eb94953b" ),
1d: '0765ee26-5029-4128-b01d-9759abf5bf14 ",

source_collection: ‘variants’,
source_db: 'progenetix’,
source_key: '_id’,

target_collection: ‘'variants’,
target_count: 667,

target_key: ' id’',

target_values: [
ObjectId("5bab578b727983b2e®0ca%99%e" ),

a
——
—

a
\.--—’
‘}i...i}’
.~.--—’

a
\.--l”
‘r---:,
\.--—’

)
—

—

collations geolocs genespans publications

Utility collections



progenet

Beacont: Phenopackets

Testing alternative response schemas...

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

nigh: "poxpxf-kftx3t15", "biosamples": [
® the v2 default schemas are mostly e - R—
::phenopackstSchemaVersion": "v2", .l.(i):f:p..(ém?@;;gé%..,
risources | "label": "neoplastic sample"
1 }I
aligned w/ Phenopackets v2 s
"iriPrefix": "http://purl.obolibrary.org/obo/NCIT ", ,1d": “DU0:0000004%,
" n, u " label": "no restriction
name": "NCIt Plus Neoplasm Core", },
"namespacePrefix": "NCIT", "description": "Primary Tumor",
"url": "http://purl.obolibrary.org/obo/ncit/neoplasm—-core.c "externalReferences": [
" "version": "2022-04-01" {
. Crea In enO aC e S Can e } nid": "pgx:TCGA-0004d251-3F70-4395-b175-c94c2f5b1b81",
! "label": "TCGA case_id"
I
{
. "subject": { "id": "pgx:TCGA-TCGA-DD-AAVP",
one mostly by re-wrapping o e trines
"id": "DU0:0000004", %'
. \ L, “label”: "no restriction® "id": "pgx:TCGA-9259e9ee-7279-4b62-8512-509ch705029c",
+ "label": "TCGA sample_id"
cacon entites (INalviagua "diseases": [ z
) { {
n R : : ", "id": "pgx:TCGA-LIHC",
. ,,C..Llnlcau-nmflndlng = 1 "label": "TCGA LIHC project"
diseaseCode": { }
Iosal I Ip e "id": "NCIT:C3099", 1,
"label": "Hepatocellular Carcinoma" "files": [
{
iénset..: { "fileAttributes": {

n n. o u " "fileFormat": "pgxseg",
age”: "P48Y9M26D "genomeAssembly": "GRCh38"

| | [ |
}, },
’ Varl ants Can be I n C ‘ U d ed -t h rO u g h "stage": { "uri": "https://progenetix.org/beacon/biosamples/pgxbs—kftvhyvb/variants/?output=pgxseg"

"jd": "NCIT:C27966", }

11} ", 1 1] 1 ]'
) label": "Stage I "histologicalDiagnosis": {

"id": "NCIT:C3099",

file resource URLSs: in Beacon™ this ,;

"id": "pgxind-kftx3tl15", "id": "pgxbs-kftvhyvb",
nsex": { "individualId": "pgxind-kftx3t15",

IS done throuah ad hoc handover Prian. eiricifse
"label": "male genotypic sex" "label": "Stage I"

}, },
"updated": "2018-12-04 14:53:11.674000", Rty A S
"y, ", 1a . H ’
RlS vitalStatus": { "label": "liver"
U "status'": "UNKNOWN_STATUS" },
} "timeOfCollection": {
¥ "age": "P48Y9IM26D"

h



Looking for
implementers and
contributors

® containerization

e data |/O ...

e standard library
INntegration
(VRSIfication of
variants...)

<{> Code

O progenetix / bycon

() Issues

peix loycon '« Public

¥ main ~

’

D 0O 0 0000 0o oo kR B ER B O

mbaudis 1.3.6

¥ 4 branches

i9 Pull requests

.github/workflows

bycon

docs

local
.gitignore
LICENSE
MANIFEST.in
README.md
install.py
install.yaml

mkdocs.yaml

requirements.txt

setup.cfg

setup.py

updev.sh

1

© 25 tags

() Actions [ Projects [J Wiki

Create mk-bycon-docs.yaml
1.3.6

1.3.6

1.3.5 preparation

Update .gitignore

Create LICENSE

major library & install disentanglement
#### 2023-07-23 (v1.0.68)
1.3.6

v1.0.57

1.1.6

1.3.6

1.3.6

1.3.6

@ Security 3

Go to file

Q Type (/] to search

7 Edit Pins +

v bel9a12 3 days ago

|~ Insights

& Unwatch 4

8 months ago
3 days ago

3 days ago

2 weeks ago
3 months ago
3 years ago

9 months ago
4 months ago
3 days ago

5 months ago
3 months ago
3 days ago

10 months ago
3 days ago

3 days ago

{63 Settings

v

Add file ~ <> Code ~

XV 852 commits

>+~ ]on e s

% Fork 6 v Starred 5 v

About £33

Bycon - A Python Based Beacon API
(beacon-project.io) implementation
leveraging the Progenetix
(progenetix.org) data model

Readme
CCO0-1.0 license
Activity

5 stars

4 watching

6 forks

€< O X ¢ & B

Report repository

Releases

© 25 tags

Create a new release

Packages

No packages published
Publish your first package

bycon.progenetix.org

github.com/progenetix/bycon/



gxRpl

An interface API for analyzing Progenetix CNV data in R using the Beacon+ API

GitHub: https://github.com/progenetix/pgxRpi

README.md

PAXRpi

Welcome to our R wrapper package for Progenetix REST API that leverages the capabilities of Beacon v2
specification. Please note that a stable internet connection is required for the query functionality. This package is
aimed to simplify the process of accessing oncogenomic data from Progenetix database.

You can install this package from GitHub using:

install.packages("devtools") &
devtools::install_github("progenetix/pgxRpi")

For accessing metadata of biosamples/individuals, or learning more about filters, get started from the vignette
Introduction_1_loadmetadata.

For accessing CNV variant data, get started from this vignette Introduction_2_loadvariants.

For accessing CNV frequency data, get started from this vignette Introduction_3_loadfrequency.

For processing local pgxseg files, get started from this vignette Introduction_4_process_pgxseg.

If you encounter problems, try to reinstall the latest version. If reinstallation doesn't help, please contact us.

Bioconductor

PgXRpl

platforms [all § rank 2218 / 2221 support 10 / 0 ] in Bioc | devel only
updated < 1 month | dependencies | 144

DOI: 10.18129/B9.bioc.pgxRpi
This is the development version of pgxRpi; to use it, please install the devel version of Bioconductor.

R wrapper for Progenetix

Bioconductor version: Development (3.19)

The package is an R wrapper for Progenetix REST API built upon the Beacon v2 protocol. Its purpose is to
provide a seamless way for retrieving genomic data from Progenetix database—an open resource
dedicated to curated oncogenomic profiles. Empowered by this package, users can effortlessly access and
visualize data from Progenetix.

Author: Hangjia Zhao [aut, cre] , Michael Baudis [aut]
Maintainer: Hangjia Zhao <hangjia.zhao at uzh.ch>
Citation (from within R, enter citation("pgxRp1™)):

Zhao H, Baudis M (2023). pgxRpi: R wrapper for Progenetix. doi:10.18129/B9S.bioc.pgxRpi, R package
version 0.99.9, https://bioconductor.org/packages/pgxRpi.




gxRpl

An interface API for analyzing Progenetix CNV data in R using the Beacon+ API

paix PAXRpi  Public

¥ main ~ £ 1 branch

rRrliriiriiriiviE BN BN BN BN BN AN AN )

hangjiaz version bump

R

data-raw
data

inst

man

tests
vignettes
.Rbuildignore
.gitignore
DESCRIPTION
NAMESPACE
NEWS.md

README.md

© 0 tags

s Edit Pins ~

Go to file Add file ~ <> Code ~

319d27c 4 days ago

adapt to beacon variant export

add data documentation; optimise get method which causes error in ...

change based on opinion from bioc reviewer

add data documentation; optimise get method which causes error in ...

documentation for parameters using match.arg
adapt to API change; optimise code logic
documentation for parameters using match.arg
change vignette buildter; build vignette

modify gitignore

version bump

add pgxFilter; change variant query logic and url; other code change...
add pgxFilter; change variant query logic and url; other code change...

add pgxFilter; change variant query logic and url; other code change...

& Watch 2 ~

XY 87 commits

4 days ago
3 months ago
last month
3 months ago
last month
last month
last month
2 months ago
2 months ago
4 days ago
last month
last month

last month

Retrieve meatdata of samples

2.1

2.2

Relevant parameters

type, filters, filterLogic, individual_id, biosample_id, codematches, limit, skip

Search by filters

Filters are a significant enhancement to the Beacon query API, providing a mechanism for
specifying rules to select records based on their field values. To learn more about how to utilize
filters in Progenetix, please refer to the documentation.

The pgxFilter function helps access available filters used in Progenetix. Here is the example
use:

# access all filters

all_filters <- pgxFilter()

# get all prefix

all_prefix <- pgxFilter(return_all_prefix = TRUE)

# access specific filters based on prefix

ncit_filters <- pgxFilter(prefix="NCIT")

head(ncit_filters)

#> [1] "NCIT:C28076" "NCIT:C18000" "NCIT:(C14158" "NCIT:(C14161" "NCIT:(C28077"
# [6] "NCIT:(C28078"

The following query is designed to retrieve metadata in Progenetix related to all samples of lung
adenocarcinoma, utilizing a specific type of filter based on an NCIt code as an ontology identifier.

biosamples <- pgxLoader(type="biosample", filters = "NCIT:C3512")
# data looks like this
biosamples[c(1700:1705),]

#> biosample_id group_id group_label individual_id callset_ids
#> 1700 pgxbs-kftvijjhx NA NA pgxind-kftx5fyd pgxcs-kftwjevi
#> 1701 pgxbs-kftvjjhz NA NA pgxind-kftx5fyf pgxcs-kftwjewd
#> 1702 pgxbs-kftvjjil NA NA pgxind-kftx5fyh pgxcs-kftwjewi
#> 1703 pgxbs-kftvjjin2 NA NA pgxind-kftx5g4r pgxcs-kftwjg5sr
#> 1704 pgxbs-kftvjjin4 NA NA pgxind-kftx5g4t pgxcs-kftwjgbq
#> 1705 pgxbs-kftvjjns NA NA pgxind-kftx5g4v pgxcs-kftwjg/8




Client for Accessing Progenetix
pgXxRpi: an R/Bioconductor package

pgxRpi

This is the development version of pgxRpi; for the stable release version, see pgxRpi.

R wrapper for Progenetix

platforms 'all | rank 2178 / 2266 | support 0 / 0 build funknown Bl updated < 1 month J| dependencies ' 137

| DOLI: 18.18129/B9 .bioc.pgxRpi

 Query and export variants

https://progenetix.org/beacon/biosamples/pgxbs-kftvh94d/g_variants Bloconductor version: Development (3:20)

The package is an R wrapper for Progenetix REST API built upon the Beacon v2 protocol. Its purpose is to provide a seamless way for retrieving genomic data from Progenetix database—an open
resource dedicated to curated oncogenomic profiles. Empowered by this package, users can effortlessly access and visualize data from Progenetix.

> variants <- pgxLoader(type=“variant”,biosample_id="“pgxbs-kftvh94d”) Author: Hangjia Zhao [aut, cre] @, Michael Baudis [aut]

Maintainer: Hangjia Zhao <hangjia.zhao at uzh.ch>

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

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

Use case: 2024 article using Progenetix' pgxRpi to
> biosamples <- pgxLoader(type=“biosample”,filters=“NCIT:C3697”) retrieve & Visualize 1 1 7|587 cancer CNV prOfileS fOr

« Query and visualize CNV frequency by filters a study into pluripotent stem cells’ genomics

http://www.progenetix.org/services/intervalFrequencies/?filters=NCIT:C3512, * .—— e e e B TCGA Cancer Samples, 11267 i
. ()
| Stem Cell Reports SSCR
> freq <- pgxLoader(type=“frequency”,output=“pgxfreq”,filter 8-I Review
> pgxFregplot(freq) OPEN ACCESS

% with gain or loss

8

— Gains of 20q! 1.21 in human pluripotent stem cells: Insights from cancer
Benign neoplasms (NCIT:C3677, n=1455) re se arc h

3

 Process local .pgxseg files

Nusa Krivec,'? Manjusha S. Ghosh,? and Claudia Spits'-?*

IResearch Group Reproduction and Genetics, Faculty of Medicine and Pharmacy, Vrije Universiteit Brussel, Brussels, Laarbeeklaan 103, 1090 Brussels,

> info <- pgxSegprocess(file=file, show_KM_plot =T,

Belgium

% with gain or loss
o >
I

c e
return_seg = T, return_metadata = T, return_frequency = T) o —— ’ oo s o v be
2;4 T T — https://doi.org/10.1016/j.stemcr.2023.11.013
;a ’ d Metastatic neoplasms (NCIT:C3261, n=336) Figure 2. Copy-number alterations of human chromosome 20q11.21 in cancers
E oo i (A) Aggregated copy-number variation (CNV) data of 117,587 neoplasms (NCIT: C3262) from the Progenetix database (Huang et al., 2021)
5 - .i [ l lé? %Eégii 1] gzs I - were plotted using R library pgxRpi. The percentage of samples with aberrations (red, gain; blue, loss) for the whole chromosome are
{290 Lo 1T etk 5 TeecL 0B - indicated on the y axis. Chromosomal regions are depicted on the x axis; the minimal region of interest at chr20:31216079-35871578 is
a g%%%gf@gﬁg%%?%g %ﬁ%@f’;ﬁ;ﬁ:ﬁgﬁ;‘igy ;‘: marked in moss green. NCIT, National Cancer Institute Thesaurus. ' '
osfﬁfggf%if} ﬁ%ﬁsgﬁ%@gf «;*;;i;i:fgg‘;ﬁj;{ \:eoi%"%;& * (B) Top to bottom: Aggregated CNV data of 11,287 TCGA cancer samples, 336 metastatic neoplasms (NCIT: C3261), and 1,455 benign
FEoH I ST °&¢§§:’3§*" (P&sf;«s:b@g%‘*@ o neoplasms (NCIT: C3677) from the Progenetix database (Huang et al., 2021), respectively, were plotted using R library pgxRpi. The
\x@of . °‘°§I~°" & &of chromosome 20 percentage of samples with aberrations (red, gain; blue, loss) for the whole chromosome are indicated on the y axis. Chromosomal regions
I Endodern »° & are depicted on the x axis; the minimal region of interest at chr20:31216079-35871578 is marked in moss green.
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Collaborate. Innovate. Accelerate.

What Can You Do?

* 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

CDKN2A:DEL
size<1lMb
granularity:record
ncit:C3058
DUO:0000004
HP:0003621
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Beacon for Genomic
Discovery Proxies

* Feature beacons for privacy
protecting data discovery

Collaborate. Innovate. Accelerate.

= privacy protection through - AN | \
aggregated data, cohorts ' * _ -
= alternative is "horizontal Implement | Expe”ment | Expand

gatekeeping": separate Beacons
for discovery of e.g. genomic and
phenotypic data and interleaving
by data owner upon request

CDKN2A:DEL
size<1lMb
granularity:record
ncit:C3058
DUO:0000004
HP:0003621

= \\We'd love to help launching your
beacon (especially as a bycon...)
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Get Involved! Visit GAAGH.ORG >

Join a Work Stream!
Contact secretariat@gadgh.org

0o

Become an Organisational Subscribe to
Member @ GA4GH Updates

gadgh.org/members gadgh.org/subscribe

gadgh.org



3%/
X

3 .
via Global Alliance
= for Genomics & Health

N A
/' \J

Nevary
Né ‘
/

Save the dates!

VRS
April Connect 2025 13th Plenary
1to 4 April 2025 6 to 10 October
Broad Institute, Cambridge, USA UKK, Uppsala, Sweden
Reqistration Open Now Registration Opening Soon
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