Validating Al models
for prostate cancer screening
across institutions (MCVAL)
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BBMRI IS A DISTRIBUTED ERIC
Operating in health and life sciences

BBMRI-ERIC
28 Member and Observer countries and IARC/WHO

Facilitates access to biobanks and biomolecular
resources, advancing health, life science research and
innovation

Brings together a community of > 500 biobanks; 3
Biotechnology Expert Centres; > 30 ELSI experts; > 130
IT experts and > 300 Quality Management experts

Core operations and services: Scientific Affairs
(Biobanking Development, IT, Quality Management,
ELSI) and Central Services & Functions (Public Affairs,
Outreach, Education & Communication, Finance &
Project Management)
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BBMRI-ERIC*

resources i heaith and the sciences

BBMRI-ERIC Member States

Austria, Belgium, Bulgaria, Cyprus,
Czech Republic, Estonia, Finland,
Germany, Greece, Hungary, ltaly, Latvia,
Lithuania, Malta, Netherlands, Norway,
Poland, Portugal, Slovakia, Slovenia,
Spain, Sweden and Switzerland

BBMRI-ERIC Observers
Denmark, IARC/WHO, Montenegro,
Qatar, Tirkiye and Ukraine

M National Node/HQ
© Biobank in the Directory
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THE LOCAL BIOBANK ECOSYSTEM

HEALTHCARE INTEGRATED = DATA INTEGRATION

BIOBANKS I CENTRES
CONSENT

CLINICAL TRANSLATIONAL

CARE Sample & Data RESEARCH
COLLECTION
sample & Data &
PROCESSING
Sample & Data
In support of STORAGE Enabling access to

* Patient Empowerment * Sample, clinical, follow-

» Citizen Engagement Biobank Information up, and research DATA

*  Clinical Trials Technology (IT) System * Biomolecular Resources
*  Molecular Tumour Boards (e.g., OMICs technology)

Sample & Data SEARCH, * Imaging
REQUESTS, & TRANSFER ¢ Bioinformatics & Al tools
L J
T

QM-Certified & internationally connected




Data Modalities in BBMRI-ERIC

Via clinical processes
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Via biosamples

External linked data / collaborations

Environmental / exposome data 2
(EIRINE) [remen

Citizen / Patient /

Socio-economic data Research Participant,

(SHARE-ERIC)

Animal and plant data
(BBMRI-ERIC expanding
to OneHealth)

@ Other RIs

BBMRI-ERIC biobanks and biomolecular resources
Integrated participant-linked data resources
Biobank =1

Biological material + =]
linked data

-

Molecular, laboratory and imaging data modalities

Proteomic  Metabolomic Radiomic

Derived from samples and/or clinical data

Biomolecular resources
Centralised data resources

Services: laboratory | scanning | omics | data integration

o FAIR ﬂ Secure

Quality-defined

® e
e

Outputs and impact
(3
al & D
Research Improved health, | Societal benefit /
and discovery prevention and One Health
well-being

o«}c Connected with EHDS | EOSC | UNCAN.eu | otherRls | international organisations
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BBMRI-ERIC*

BBMRI’S Data Return
FEDERATED ’%ia‘ Training & Education in:
ACCESS PIPELINE %" T vt

- > - g BBMRI-ERIC®
BBMRI-ERIC’s MIABIS* }02_1 . Academy
. Improving Data and/or - QM
FAIR Data include: Human Health samples + Biobank Development
: >8k. hl;alrmo?mlfad‘ OIMOP ' * Health & Life Science
vz;na tes o Cch Itnlca_th ' ‘ Research/Development
p. eno ype atawl * Outreach/Engagement
biochemical ‘ r
measurements,
e >10PB whole slide or -
i i -~y N i i
radiology image data, Researcher Citizens Network of BBMRI-ERIC Directory is
*  OMICs data (> 155K (patients/donors) Biobanks & largest biobank catalogue

* National Registries e 3,768 collections

genomes, proteomics, - National Nodes worldwide:
metabolomics etc.), AAI F *  ~500 biobanks

connections with e.g. Data, Samples Hi?%gsik gBMT -ERIC * 33 countries.
. elpe rector
survival data and and[/)gm:py"c o0 Rechn & Federayted BBMRI-ERIC Federated
* other data types incl. Helpdesk

Platform Platform features:
surveys, genealogy, / * 460,000 donors with
patient-provided data. Agreement\ - 1 ’ « 155,000 genomes

*MIABIS: Minimum Information -
ABoutBlobanking data Sharing

across
BBMRI-ERIC * 10 EU countries today.
Negotiator
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O Ee0SC Node BBMRI-ERIC

Health & Food

» One of 13 first-wave EOSC Federation nodes (besides EU Node) since 2025

» One of initial 14 EOSC Federation nodes in production since October 8,
2026

» Focus on providing access and processing sensitive/health data, preferably
via Secure Processing Environments

» Collaboration with other nodes on service chains:

m elnfrastructures providing sensitive data processing capacities: EOSC Italy
(ICSC/INFN), EOSC Czechia (SensitiveCloud), EOSC Netherlands (SURF), ...

m other nodes providing complementary data — e.g., ENVRI or national nodes
such as EOSC Poland or EOSC Slovakia

©NE0SC Node | Italy DE0SC Node Czechia ©NE0SC Node | Slovakia ©NE0SC Node | Poland
@O e0SC Node SURF D Ee0SC Node | ENVRI @O eO0SC Node | EGI
The Netherands

Environment Data, Computing & Digital
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BBMRI-ERIC & Al

» BBMRI-ERIC as a data provider for clinically-relevant Al
m sample-derived data (imaging, omics, ...) and associated data (clinical,
phenotype, exposure, ...) for model training
m environment to validate Al models on unseen data — single-centric or
multi-centric
» BBMRI-ERIC as an expertise provider for clinically-relevant Al
m identification of clinical experts
» BBMRI-ERIC as a host of Al groups — to improve services of the Rl, e.g.,
m quality checking
m providing descriptors for data sets to facilitate discovery
m generate synthetic data to speed up or proxy access
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How is BBMRI-ERIC used for eXplainable Al?

P -
4 \
: Datasets 1 Network Training Explanation Generation
< » < > <
| —
Full Face Prostate | M°‘|’el T'a'"'lns
1 H&E-stained WSIs [N fr(“)’ran" Sslnccc il I
L > » .
1 174 cases, 121 pOS-It‘IVE 1 networks like VGG16 § Callculat]ng [
I L (861 WSlIs, 322 positive) ) I to transformers) & anation ! 1
. Explanation
1 | fs" occlusions, —> pMa's I
c GradCAM, Deep
1 Full Face Prostate I °g'- Taylor 1 1
H&E-stained WSIs N Deconvolution) )
| 10 cases, 10 positive | d N o -
1 (87 WSiIs, 37 positive) I
\ /
N 7

| Provided via BBMRI: quality-defined FAIR WSI imaging data,
annotations, histopathological expertise to evaluate models
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https://www.sciencedirect.com/science/article/pii/S1871678423000511
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MCVAL EOSC Federation Use Case

» Evolution of pathology: from examining dead bodies to critical cancer
diagnostics

» Projected digital pathology growth: $1.2B (2024) to $2.6B (2032)
(Delvens [©)
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https://www.delveinsight.com/blog/ai-enabled-digital-pathology-fda-milestones-market-growth
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MCVAL EOSC Federation Use Case

» Statistically: about 1 in 8 men will be diagnosed with prostate cancer during
their lifetime (risk varies with age, race/ethnicity, other factors...).

"
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MCVAL EOSC Federation Use Case

» Validation of prostate cancer detection model
developed and used by Masaryk Memorial Cancer
Center (BBMRI.cz host) and Masaryk University, on
multi-centric European data

in routine clinical use at MMCI after internal validation
significant exploration of explainability of the Al model
initially using Medical University Graz data (BBMRI.at)
SPEs provided by EOSC Node Italy — ICSC + INFN
successfully demonstrated during

EOSC Symposium 2025

expanding data sources and SPEs via EOSC-Mesh from
2026 onward
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This is where the cancer
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is found by the model AN e
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These are the structures
the model recognizes as
(non-)cancer



https://www.sciencedirect.com/science/article/pii/S1871678423000511

EOSC Multi-Centric Al Validation Roles - 36 experts involved!
Demonstrator - Al researcher

+ Secure compute node
» Sensitive data provider
+ Al validation service provider

Other EOSC Nodes: EOSC-PL, CVTI SR, SURF, ...

Participants
* MMCI/MU
* ICSC/INFN

BBMRI-ERIC EOSC Node
User - Al developer ICSC EOSC Node « MUG
(BBMRI-ER\C Directory BBMRI-ERIC Negotiator Data Transfer w ICS « BBMRI-ERIC
. " discovery of dats set - access negotiation to Agrooment Data Transfer — )
@ RationAI L the data set [Secure data transte

SRinagn T L1 oo Additional EOSC
o +{+*BBMRI-ERIC* (kes) @_\ Federation Sensitive
M U N Masaryk . * biobanking for a healthier world

Discovery and access in other EOSC Node(s)

-

U saryk Memorial L
Cancer Institute

Universit Data WG Participants

Y wedum EOSC-SK

) 4 LiteScience Al ©NEO0SC Node  Italy ® EOSC-PL
©€0SC Node | BBMRI-ERIC ——— * EOSC-NL (SURF)

* EOSC-FI
MyAccessld
EU EOSC Node Cases Slides
A Prostatectomies (1984-2008) 5525 104335

Prostatectomies (2009-2014) 794 28.786
EOSC Node = European Commission BiOpSy (2009_2014) 331 11.193
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Lessons Learned

» EOSC helps researchers to orchestrate complex workflows spanning
different EOSC nodes
» Sensitive data constitutes only a subset of EOSC

m collaboration stimulates interoperability and fitness for purpose:
authentication/authorization infrastructures, secure processing
environments, secure data transfers

m implementing secure data transfer mechanisms between data sources and
adequately sized and secured infrastructures

® “computation to data” works only for some scenarios
» MCVAL demonstrator have showed how EOSC can be used to bring
together medical data sources in BBMRI-ERIC with elnfrastructure/HPC
capacit providers

Holub P. « BBMRI-ERIC EOSC Node & MCVAL usecase « 2026-10-22, INSPIRING ERA: Open Science and EOSC 14/15




THANK YOU!
BBMRI-ERIC’
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petr.holub@bbmri-eric.eu
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