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ELIXIR & Life Science
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Share common issues
Poor publications reuse
value

Best practices exist but
lack of credit

Lack FAIR, sustainable,
reproducible, +... outputs

Fragment ML solutions
(e.g. 30+ ML registries)

Knowledge of leveraging
solutions is poor

Can co-develop
solutions

Are better!

(e.g2. m-TeSS5-x)

Spark collaboration
Support AI/ML research
reform

Touch points through
EOSC, RDA, MLCommons &

beyond


https://www.oscars-project.eu/projects/mtess-x-scaling-training-portal-federation-ris-through-multi-tenanting-and-exchange
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https://www.oscars-project.eu/projects/mtess-x-scaling-training-portal-federation-ris-through-multi-tenanting-and-exchange
https://research-and-innovation.ec.europa.eu/strategy/strategy-research-and-innovation/our-digital-future/open-science/european-open-science-cloud-eosc_en
https://www.rd-alliance.org/
https://mlcommons.org/

ELIXIR Europe




About ELIXIR

ELIXIR is an intergovernmental organisation that
brings together life science resources from 24
countries.

ELIXIR co-develops:

Databases

Software tools

Training resources
Interoperability resources
Compute resources

Data management support

ELIXIR Expertise




ELIXIR Nodes

24 Nodes

ELIXIR Nodes form national
networks of excellence, containing
a total of 250 institutes/universities

Swiss Institute of Bioinformatics
(SIB) active here in Geneva!

1 Hub

The Hub, located at EMBL-EB],
Cambridge, UK. Provides the
secretariat and coordinating
activities for ELIXIR




Machine Learning in

the life sciences




ML in the Life Sciences

e Recentyears has seen an exponential growth in machine learning (ML)
methods being applied in the life sciences

« Why:
- More access to: powerful hardware (GPUs) & high quality FAIR biodata

= Landmark successes for life science challenges
e.g. AlphafFold - for protein structure prediction
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https://deepmind.google/technologies/alphafold/

Life Science ML - Significance
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ML Publishing Growth

New publications by year mentioning ‘machine learning’ @
e Exponential growth in

ML methods being ~85k new papers in 2024 | >
applied in the life
sciences visualised

e Data from Europe
PMC life science
literature database as
of January 2025
o Code repository

New publications



https://github.com/gavinf97/R-paper-graph
https://github.com/gavinf97/R-paper-graph

ML Publishing Crisis

Issue: Poorly described ML methods papers
+ Put in context:

i

Reprocudisle No such regulations, frameworks or
Transparent > mandates widely in place for ML
s publications transparency

J




ELIXIR's DOME

Recommendations &
DOME Registry




DOME Recommendations - ML Publishing Best
Practices

nature methods

Explore content v  About the journal v  Publish with us v

ture > nature methods > nment > article

DOME: recommendations for supervised machine
learning validation in biology

an Walsh, Dmytro Fishman, Dario Garcia-Gasulla, Tiina Titma, Gianluca Pollastri, ELIXIR Machine Learning

Edicis Gciic,. fenifer Hactow B Fati £, Promonauies P14 i ¢ E Toeaitc B https://dome-ml.org/
e N e e T e Walsh et. al - Nat Methods. 2021.
Sl ecudes | Aok Cotations: | 9, Ateatie | MAis doi: 10.1038/s41592-021-01205-4

~AlRsharing.org : https://doi.org/10.25504/FAIRsharing.cf62c2
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DOME Overview

Data

Provenance

Data splits
Redundancy
Availability

88
=

Optimisation

Algorithm
Meta-predictions
Data encoding
Parameters
Features

Fitting
Availability
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Model

Interpretability
Execution time
Software
availability

i

Evaluation

Fvaluation
Performance
Comparison
Confidence availability




&™ DOME Registry

Supported by oh»

DOME Registry

A database of annotations for published papers describing machine learning
methods in biology.

i T o
17 214 53
& Users {J Entries (U In progress

& DOME Registry website: https://registry.dome-ml.org/intro
DOME'’s FAIRsharing entry: https://fairsharing.org/6 198

Version 2.1 Developed and maintained by BioComplP O



https://fairsharing.org/6198
https://registry.dome-ml.org/intro
https://registry.dome-ml.org/intro
https://registry.dome-ml.org/intro
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Publication {Optimization algorithm
Dataset We used a pre-trained Xception CHM as the backbone with an additional layer for TSfsurvival prediction and fine-tuning.
Opbimization

Model ) - . . ¢
- [= Wic [~ 1= - er N E -
Evaluation Is the algorithm a meta-predictor?
Mot applicable
score
« Does the model use . Barm thims a i ] -pred
Section Score ’ " . r ,. ' ' 1 revak s surnecebnr e imdamandank o kack daks Far K rmad s s
Dataset 474 (100%) L is & meta-predict t eompletely clear that training data of ini ed e meta-predictor is independent of test da
Optimization Data encoding
8/8(100%)
Model 4[4 (100%) Image tiles were used as input for the ML algorithm, the preprocessing was performed according to the keras implementation of the Xception model

Evaluation 575 (100%)

Total 21 /21 (100%) jow was the data encoded and pre-processed For the mach —
a Input parameters
e total number of field
Mo additional parameters werde set in the pre-trained Xception model. For prediction of survival, a 1-neuron layer was added as the ultimate layer, and For
DOME-id: [T prediction of the transeriptional subtype, a 3-neuren layer was added.

Input Features

Image tiles (512x512 px) were used as input, no additional feature selection was performed.




Incentive to use the DOME Registry?

Publisher requirement

Adopted by GigaScience
journal during 2024

All new ML methods papers
must now complete a DOME
Registry entry

GIGA)"
CIEN< E

Researcher ML best practice

exedit o s redited on their ORCID
via APICURON after a DOME entry

APICURGN
¢

Contributions to DOME

Datasel
URT: APICURON Profile for DOME

SOurce: APICURON




What's next for ELIXIR?

Open & Sustainable
Al Ecosystem




Sustainability Challenge

TECH

Al needs a lot of energy. Trump says coal is the answer.

By Riddhi Kanetkar

Trump, encircled by a group of miners, signed an executive order to revive the US coal industry. Anna
Moneymaken Getty Images

Source: https://www.businessinsider.com/trump-coal-ai-data-centers-executive-order-2025-4
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Towards a Life Sciences Al/ML ecosystem

Components:
Awareness needed, re-use, co-development & interoperability

Sustainability
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RDMkit

/ ML ecosystem -
dedicated space

for pathways?

“* Carbontracker

ML metadata:

— key component
wider use = more infrastructure Reproducibility
adoption & interoperability


https://mlcommons.org/

Open & Sustainable Al (OSAI) Paper

Work in progress:
e Nature Methods submission this week
e Challenges: 3x
o Reuse, reproducibility & Env. Sustainability
e Al Ecosystem mapping: 300x components
e (all to develop common pathways guiding best
practice implementation



Collaboration:

Domain-agnostic
solutions




Supporting Domain-agnostic Transparent Reporting

DOME is quite broad, but from ELIXIR & for the life sciences
e This can act as barriers for cross-domain use if not addressed

Many other both life sciences and generalist templates
e Bioimaging checklist (2023)
e REFORMS (2024)
e Model Openness Framework (2024)
o Bridge?Al (2024)

Next for the DOME Registry
e Host more templates (such as the above)
o Or a CERN/ESCAPE/Physics designed disclosure template?
e Could also create cross-walks and common field mappings
e +*|everage AI/ML ontologies for shared meanings (vocabularies/fields/+)


https://www.nature.com/articles/s41592-023-01987-9
https://www.nature.com/articles/s41592-023-01987-9
https://www.science.org/doi/10.1126/sciadv.adk3452
https://www.science.org/doi/10.1126/sciadv.adk3452
https://isitopen.ai/
https://isitopen.ai/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11526931/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11526931/

Collaboration points

Al/ML ecosystem

«  Many components highly applicable for all domains
+ (Cohesive collection of guiding pathways needed

Cross-domain components expansion

+ e.g. DOME Registry & Recommendations
« RDATiger - working group open call
Should'we consider this? (Co-leads?)

Build dialogue together
«  Work closer with existing groups: EAIRAML |G & ML Commons

More Al/ML stakeholder engagement

Funders . Policy makers
Publishers d=n
9 =

— To help address AI/ML challenges & influence researcher behaviours


https://www.rd-alliance.org/working-groups/rda-tiger/open-call-rda-working-group-facilitation-support/
https://www.rd-alliance.org/groups/fair-machine-learning-fair4ml-ig/members/all-members/
https://mlcommons.org/

Acknowledgements,

Slide availability &
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Thank you

Gavin Farrell (University of Padova & ELIXIR-IT)
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9th April, 2025
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