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IA: de quoi parle-t-on?



Ca fait quol, I'lA (Machine & Deep Learning)?

Trois méthodes de base

Classification / Regression
Embedding

Estimation des distributions
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Classification et regression

La tache a effectuer

absence patho

mmmm) score patho € [0.0,...,1.0]

présence patho

Apprentissage supervisé (annotations) random forests MLPS
gradient boosting RNNs

: absence patho
présence patho

Training Inference
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Classification et regression

La segmentation comme une tache de classification des pixels

CT shee Ground truth Orverlapping

Le TAL comme une tache de classification des mots/phrases

Transformers (BERT)
CamemBERT

BioBERT

PubmedBERT
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Embedding / espace latent

Apprentissage des representations

Data space Representation space

v« Pull together q —» | ENCODER —gu —> | DECODER |—» q
<% Push apart .
INPUT LATENT FEATURE RECOTLS;'S_:_JCT ED
i (REPRESENTATION)
Encoder
AutoEncoder
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Embedding / espace latent

Apprentissage des representations

Inference

_’@ @ v :pas patho

ENCODER

patho
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Embedding / espace latent

Apprentissage des representations

@ \@ Multimodalité

ENCODER

ENCODER

concate
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Inférence des distributions

Data distribution
{unknown)

pe(x)

Model distribut'ro

Deep Neural Network

modéle / IA générative
Novel data points

S,
Ly,
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Inférence des distributions: les LLMs

a )
Next word prediction!

Previous words (Context) I
revious & \Context. Probability distribution H

The boy went to the over the next word/token
l ——-b Cafe
—b Hospital

@———D[ 0.4 | Playground

LLM Park
BN P

Word with the highest probability
iS chosen

modéles de langage
génératifs (LLM)
GPT

Claude

Gemini
MistralAI

+ specific training
for Q&A tasks

chatGPT
chatbots

£ Inserm



Généralisation des LLMs: les modeles de fondation

Tavakoli et al, Radiology (2025)

Image Encoder

Vision Transformer

Mask Decoder
[ T 1
Conv Prompt Encoder

Predicted Masks

I

Bounding Points Scribble
Box
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accuracy

Les modeles de fondation pour données tabulaires

data T. Guyet, Inria AlstroSight

0.9 4

0.8

o
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32 64 128

Train size

L
SwitchTab [26.97
ransformer [23.76
Linear [23.04
DANeEets [22. 82— {10.71] TabICL
KNN [21.77 jeeeeeeeeeeeeeeeed {11.66] ModernNCA
{11.66] CatBoost
TANGOS [19.02] {11.88] RealMLP
SNN [18.55} {12.56] TabR
PTaRL [17.94} {12.81] LightGBM
xcelFormer [17.56] {13.68] XGBoost
MLP [17.50} {15.30] FT-Transformer
Autolnt [17.39} {15.77] MLP-PLR
ResNet [17.33} {17.09] RandomForest
DCNv2 [17.22]

Classement moyen (accuracy) sur 300 datasets (classif +regression)
Qu et al, 2026. hal-05538427

£ Inserm




Des modeéles de fondation pour toute la biomédecine

Medical imaging

Pathology
Radiology
Multi-modality

Q

S Computational biology e Clinical informatics
i ! DNA language in genome = Unstructured clinical record
3 é.l -. Adapt Protein structure and function ‘ﬂ?’ Structured electronic health record

4 ’ Gene expression profiles by RNA o

& o

-":f:‘/

Liu et al, arXiv:2503.02104 (2025)

s‘)- 3
Foundation Model Public health Drug discovery & development
9 Public health surveillance  Drug design
Jasnyy Epidemic forecasting Clinical trial prediction

Target binding site prediction

Drug synthesis route searching
Molecular representation learning
Pharmaceutical property prediction

Inserm




Al for Bioinformatics: a focus on single-cell omics

Li et al, Adv Sci (Weinh) 2025

Batch effect correction o B e B, BE  EER ao
BERMAD (Zhan et al, Bioinform 2024); scBCN (Wan et al, Briefing Bioinform 2025) ‘ ‘%"m m?c -%% Goncer % —
Dimensionality reduction and clustering | — = -
scDeepCluster (Tian et al, Nat Mach Intell 2019), scGPT (Cui et al, Nat Meth 2024) ’E"‘m:m‘w || % e % \ [
Cell type annotation - W:@;Q S & ’AJZ?_;_;,_;i ““‘ ,,,,,,,,
SCBERT (Yang et al, Nat Mach Intell 2022), CANAL (Wan et al, Brief Bioinform 2024) & 7 = "'"‘m.’;.}#‘“’% ] ﬁ w - ,‘f;\;‘
Differentiation trajectories (Optimal Transport) & g o /™) 88 [
TIGON (She et al, Nat Mach Intell 2023), STORIES (Huizing et al, Nat Meth 2025) s mif e ;::.!.m = sm. ‘
Perturbation prediction TR s S T S
GEARS (Roohani et al, Nat Biotech 2023), scOTM (Wang et al, Bioengineering 2025) -
Multimodal integration
scConfluence (Samaran et al, Nat Commun 2024), scMODAL (Wang et al, Nat Commun 2025)
Inference of gene regulatory networks for sc and spatial
sCPRINT (Kalfon et al, Nat Commun 2025), LINGER (Yuan & Duren Nat Biotechnol 2025) transcriptomics:
Many foundation models that do (almost) all this UG o G
al, Front Bioinform 2026

scFoundation (Hao et al, Nat Meth 2024), scGPT (Cui et al, Nat Meth 2024), CellFM (Zeng et al Nat Commun 2CG25j...
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L'I1A comme assistant co-scientist

Formulation d'hypothéses par Cell

LLM/ aide a la decouverte Al mirrors experimental science to uncover a

mechanism of gene transfer crucial to bacterial

evolution
Graphical abstract Authors
José R. Penadés, Juraj Gottweis,
Mechanism of cf-PICI transfer species Lingchen He, ..., Vivek Natarajan,
"Why are Experimental approach Alan Karthikesalingam, Tiago R.D. Costa
identical cf-PICls
found i " 4 )
ba;‘g]_g;’;}:z:;’; o Proposing and Compl:sealed Correspondence
% ________ = = E j.penades@imperial.ac.uk (J.R.P.),

‘ . natviv@google.com (V.N.),
| - | - l R alankarthi@google.com (A.K.),

‘ t.costa@imperial.ac.uk (T.R.D.C.)

Human pipeline, several years =»

Al highest-scored output In brief
recapitulates B Wi . " Ived
Al co-scientist pipeline, 2 days =3 key experimental results Y solving a previously unsolive

biological question, the Al co-scientist

[ Al approach ‘
predicted a complex mechanism of gene

A Bind B R - el transfer and generated hypotheses that

éf'&?’&,} o opened new research directions,

539 - o = illustrating Al’s potential as a creative

Al coeclanilsi > } = engine in discovery.

Al =
7 BN Al's hypotheses Self assessment by Al Several ranked outputs
Pénades et al. Cell (2025)

Inserm 03/12/2021
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L'lIA a besoin de beaucoup de données

Une tension entre deux necessitiés:
partager les data (augmenter volume)
tout en assurant anonymat patients

et en mailntenant contraintes en termes de
publication

£ Inserm
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Le probleme du biais dans les données

Predicted: wolf Predicted: husky Predicted: wolf
True: wolf True: husky True: wolf
| 3 \
. N » .
Predicted: wolf Predicted: husky Predicted: wolf
True: husky True: husky True: wolf

Ribeiro et al, KDD 2016

£ Inserm



Le probleme du biais dans les données

VIEWPOINT

AdewoleS. Adamson,

Opinion

Machine Learning and Health Care Disparities

Training images

in Dermatology

Machine learning (ML), a form of artificial inf

MD, MPP using computer algorithms, is often applied ir
DePartmleﬂt of take for granted: Spotify to predict music th
Dermatology, . . .
Unversyortort T2 STIO% FacebooktosuggestTiends o 28

New images Output

95% malignant

Tune model 5% benign

C

Use model

|

I

" ' | 20% malignant
- :‘/ < 80% benign

nize disease. Unfortunately, most ML programs are
largely learning on light skin. For example, in the Inter-
national Skin Imaging Collaboration: Melanoma Proj-
ect, which is one of the largest and often-used, open-
source, public-access archives of pigmented lesions,

Testing images

much of the patient data are heavily collected from
fair-skinned populations in the United States, Europe,
and Australia.? Thus, no matter how advanced the ML
algorithm, it may underperform on images of lesions
in skin of color.

i |

embraced by dermatologists. However, this new tech-
nology also has the potential to leave marginalized groups
behind. Although most early ML studies in dermatology
focused on pigmented lesions, ML may eventually be de-
veloped for evaluating rashes, which can visually manifest

Inserm

Adamson & Smith, JAMA Dermatol, 2018




Les systemes d'lA gourmands++ en ressources

2.2 GW
data center moderne = 1.0-1.4 GW

= production d'l réacteur d'une centrale
nucléaire francaise (0.9-1.6 GW)

AMAZON'S $11B Al DATA
CENTER WILL USE POWER

Méme tension sur conso d'eau UIUILUENE ~ Dublin, Ireland

data center = jusqu'a 19 million litres
d'eau chaque jour

= conso d'une ville de 50,000 ie Passau or |
Vincennes

IN ROCHFORTBRIDGE

sss Keywords: frugalité, (in)formation
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Un début de cartographie (sondage sept 2025)
265 réeponses (133 unités = 38%)

Utilisez-vous PIA ? Quel est votre niveau de maturité ?

Non
17.4%
Comptez vous
le faire ?

Ne sait pas
43.5%

Détail de autre :
Souvent des équipes
mixtes ou il peut a la fois
petutanty gvoir des experts et des
débutants

Ovui
50%

n
Oui 6.5%
82.6%

90% utilisent ou prévoient >70% manquent d'expertise
d'utiliser 1'IA

it analise comiléte i~15 guestionsi : iole.ia@inserm.fr



1 périmétre L'IA & le Numérique pour la recherche

Lien transverse pour stratégie Inserm

Y .. Emission de recommandations
3 missions
Accompagner montée en capacité

£ Inserm



Aider a la montée en capacité

Augmenter la présence de numéricien.ne.s

Centres de ressources IA et Données
guichet conseil
séjours pour developpement dans unités
animation locale IA - santé
mutualisable
lieux de formation interne

e 1 premier en phase d'expérimentation

e début de positionnement sur d'autres
sites

e objectif: 10 Centres (COMP)

£ Inserm

généré par Gemini




Aider a la montée en capacité

Augmenter la présence de numéricien.ne.s
+ de stagiaires écoles ingénieur IA-Santé

accords UTC, IMT-A, Insa Lyon, EPITA, Telecom Paris...

e premiers match-making en 2025

e elargissement international en 2026:
€ MoU avec U Concordia (Montreal)
e projections UCL, U Laval, Inde

£ Inserm

généré par Gemini



Stratégie en termes d'infrastructure calcul et stockage

* Fin du microlocal, priorité au site, débordement au national

Inserm UOO1 Inserm U002 Inserm UOOn

£ Inserm



Stratégie en termes d'infrastructure calcul et stockage

* Fin du microlocal, priorité au site, débordement au national
Inserm U001 site / mesocentre

Gricad

DROCC

Eskemm

Cedre

ateliers de la donnée

Inserm U002

Inserm UOON

PR
J)

[Q@@D
[ﬁw@

national / cloud Inserm
¥
o ERERATT
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Aider a la montée en capacite:

Le cloud Inserm:
on premise, souverain
HDS et non-HDS
infra AWS-1like (vmware)

Services IA dans le cloud Inserm

- IAg pour Q&A, RAG, MCP

- multi-agentic en mode project

Oou en autonomie

- HPC / slurm pour IA
scientifique

2

moyens humeriques

IE B Insermchat

ol Ministral 314B v +
Gemma431B v -

¥ ®» O R

Send a Message

Nemotron 3 Super 120B v -

Lancement

Ministral 3148

Adult neurogenesis in the
hippocampus (primarily in the
subgranular zone (SGZ) of the
dentate gyrus) plays several
critical computational roles
beyond simple neuronal
replacement. While its exact
functional implications are still
under investigation,
accumulating evidence
suggests it contributes to
memory flexibility, pattern
separation, adaptive
behaviors, and cognitive
resilience. Here are its key
computational roles:

de la recette

Inserm

Réunion de
restitution

What is the

role of adult

is in the hi

Gemma 4 318

The computational role of adult
neurogenesis—the birth and
integration of new neurons—in
the adult hippocampus
(specifically in the Dentate
Gyrus, DG) is a subject of
intense research. While the
hippocampus is primarily
known for memory, the addition
of new neurons provides
specific mathematical and
algorithmic advantages that
stable, mature networks lack.

The prevailing theories suggest
that adult neurogenesis serves
four primar , mputational

roles:

Fin de la recette

<202

Nemotron 3 Sup...

The computational role of adult
neurogenesis in the
hippocampus—primarily
occurring in the dentate gyrus
(DG)—remains an active area
of research, but converging
evidence from behavioral,
lesion, optogenetic, and
computational modeling
studies points to its key
function in enhancing pattern
separation. Below is a precise,
evidence-based synthesis of
its proposed computational
role, acknowledging nuances
and ongoing debates.

'3



En attendant les outils Inserm on-prem:

» Stockage des données non de santé: au dela de share.inserm.fr
recherche.data.gouv.fr

REPUBLIQUE i . . i i
FRANCAISE recherchedata.gouv.fr Déposer / Publier un jeu de données 1t FR - Frangais Vv
S ——
Nt

Rechercher sur le site B
A propos v Données de recherche v Rendre mes données FAIR v Partager mes données v Ressources v Actualités

¥ Un écosystéme au service du partage et de I'ouverture

o

des données de la recherche

Fédérer, Accompagner, Partager, Ouvrir, Réutiliser

Actualités

Utiliser

B Le 22/01/2026 - 14:00

(=] rentrepst Prik science Partage des Classe virtuelle :
(&) Recherche DOREL \ & owenasoss  (opmium dornéesde

= recherche administrer une

£ Inserm



En attendant les outils Inserm on-prem:

« Outils NLP souverains de la CE (+ docs.numerique.gouv.fr):

https://translation.ec.europa.eu/tools-and-resources/ai-translation-and-language-tools_en

All Al-based multilingual tools

eTranslation

The EU institutions’ official translation tool
is built on decades of translation expertise
and offers several styles of translation,
including EU formal language. Use safe and
secure neural machine translation to
translate texts in common formats, or
connect your apps and websites for
multilingual communication in all EU official
languages and some others.

eBriefing

Create background documents from up to
10 source files. Get a first draft in official or
general style, with main messages,
background and Q&A. Available in all EU
official languages and some others.

Anonymisation

Protect privacy by automatically replacing
or redacting names, places and other
personal data. Use this tool to comply with
data protection rules. Available in all EU
official languages and some others.

£ Inserm

Who can use the tools?

« public administrations

« small businesses

¢ academia

* non-governmental organisations

« Digital Europe programme projects

Speech-to-Text

Upload audio or video files for full
transcriptions or subtitles. Useful for
converting recordings of meetings,
workshops or conferences into text.
Available in all EU official languages and
some others.



https://translation.ec.europa.eu/tools-and-resources/ai-translation-and-language-tools_en

Dynamiser | animer les communautés Inserm IA

From Cell to Clinic: Multi-scale Mechanistic

J O u r n é e S S c i e n t i fi q u e S 2 O 2 5 - 2 0 2 6 IXIo‘dell’ng and Statistical Learning for Oncology
AI/ML for the analysis of single-cell
spatial transcriptomics, 15-17 Oct Welcome to the workshop
2025, Lyon kb -l

AI/ML for Drug Development at Inserm,
23 Jan 2026, Paris (Biopark)

st AL for cellular digital twins in
oncology, 8-10 Juin 2026, CLCC, Lyon

sts AI for epidemiology, Automne 2026

https://models4onco.sciencesconf.org/

£ Inserm 32



Prendre notre part dans les évolutions de I'ecosysteme

Evolutions du partage des données o ——

FReSH Découvrir FReSH  Catalogue  Actualités  Rejoindre  Aide Q

Espace Européen des Donnnées de Santé

- défendre specificités des données de santé de la
recherche (cohortes, essais, registres)

- pilotage MESR-ONRs-Agences, IT Santé Publique

Faciliter le partage des données de recherche en
santé humaine

FReSH cartographie les études au sein d'un portail unique

Explorer le catalogue

https://portail-fresh.fr/
FReSH comme catalogue

- comité stratégique

£ Inserm



MERCI!

Questions?

pole.ia@inserm.fr

généré par chatgpt

£ Inserm
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