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https://data-science-blog.com/blog/2020/07/16/a-brief-history-of-neural-nets-everything-you-should-know-before-learning-lstm/
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https://laptrinhx.com/supervised-vs-unsupervised-learning-1861950659/
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http://singaporebusinessintelligence.blogspot.com/2018/10/what-is-automated-
machine-learning.html
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Topol, Nat Med 2019
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Å IA capable de générer du «nouveau 
contenu» 

ÅΧ Ł ǇŀǊǘƛǊ ŘŜ ŎŜ ǉǳΩŜƭƭŜ ŀ ŀǇǇǊƛǎΗ

Å¢ŜȄǘŜΣ ƛƳŀƎŜǎΣ ǎƻƴǎΣ ǾƛŘŞƻǎΣΧ

Å IA non-supervisée
Å Réseaux antagonistes de neurones 

(GAN)
Å GPT (Generative Pretrained 

Transformer)

Å Applications en médecine
Å Conseils
Å Téléconsultations
Å Χ

ÅaşƳŜǎ ōƛŀƛǎ ǉǳŜ ƭΩL! ƴƻƴ 
générative!

MED-PALM2: ChatGPT médical de Google
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Kann, Cancer Cell 2021
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Training dataset: 129 450 images, 757 maladies
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Nature 2017
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Test dataset
Comparaison algorithme vs 21 dermatologues

Sarah Watson- Cancéropôle 2025
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Training dataset: 
mammographies de 25 856 femmes (UK)
Test dataset:
mammographies de 3097 femmes (US)

Sarah Watson- Cancéropôle 2025

Nature 2020
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Comparaison aux performances de 6 radiologues 
indépendants sur 500 examens 

Sarah Watson- Cancéropôle 2025
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Shmatko, Nature Cancer 2022
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Greener, Nature Review Molecular Cell Biology 2021

Type de donnée Exemple de prédiction

Séquence ADN Accessibilité du génome
Organisation 3D du génome
.ŞƴŞŦƛŎŜ ŘΩǳƴ ǘǊŀƛǘŜƳŜƴǘ

Gènes exprimés (ARN) Régulation transcriptionnelle
Modules de co-expression
Classification diagnostique

Séquence protéique Fonction de la protéine
Interactions protéiques

Structure moléculaire Activité anti-cancéreuse
Toxicité
Génération de nouvelles molécules

wŞǎŜŀǳ ŘΩƛƴǘŜǊŀŎǘƛƻƴǎ ǇǊƻǘŞƛǉǳŜǎEffets secondaires

Sarah Watson- Cancéropôle 2025
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« Carcinome indifférencié  compatible avec une origine bilio 
pancréatique ou rénale, sans exclure une autre origine»

Homme de 32 ans

Métastases osseuses et ganglionnaire de primitif inconnu

Sarah Watson- Cancéropôle 2025
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Rationale
Å Large public datasets of multiple 

cancer subtypes available
Å Multiple types of datasets: images, 

molecular data

Limits
Å Datasets are mostly composed of 

primary tumors (and not metastases)
Å Strong hypothesis: CUP metastases 

retain some features of their primary
Å Rare cancer subtypes are missing 

from training datasets

Training set

Large cohort of 
cancers with known 

primary

AI model Recognition of the 
primary

CUP metastasis
TOO 

prediction
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Vibert et al, J Mol Diag 2021

Training set ς RNA-seq
TCGA + GTEx + HPA

20918 cases

Classifier

Build

VAE
KNN
RF

Vibert, J Mol Diag 2021

Precision > 96% for TOO detection (train)
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Vibert et al, J Mol Diag 2021

Training set ς RNA-seq
TCGA + GTEx + HPA

20918 cases

Classifier

Build

VAE
KNN
RF

Vibert, J Mol Diag 2021

Identification of TOO (high/moderate confidence): 79%

Test ς RNA-seq
(CUP patients, N=48)

Sarah Watson- Cancéropôle 2025
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Diagnostic de carcinome 
rénal à cellules claires avec 

score > 90%

=> Orientation Immuno + 
anti-angiogénique

LƴǘŞƎǊŀǘƛƻƴ ŘŜ ƭΩƻǳǘƛƭ Řŀƴǎ 
le cadre de la RCP 

nationale CUP /PFMG 
2025

Sarah Watson- Cancéropôle 2025
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Suspected tissue of origin Final tissue of origin

Dupain, Lancet Regional Health Europe 2025Dupain, Lancet Regional Health Europe 2025

Sarah Watson- Cancéropôle 2025
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Dupain, Lancet Regional Health Europe 2025
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Two-levels Hierarchy
1. Major tissue types (N=10)

2. Tissue sub-types (N=71)

Main interests 
- Closer to clinical decision making
- Decomposition of the classification into simpler 

sub-tasks
- Reduces class imbalance issues

Brohier et al, in preparation (DO NOT POST)

Sarah Watson- Cancéropôle 2025
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Brohier et al, in preparation (DO NOT POST)

Sarah Watson- Cancéropôle 2025
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Latent SHAP (SHapley Additive exPlanations) aims to extract biologically meaningful patterns from machine 
learning models trained on RNA-seq data, by learning a structured, interpretable latent space.

Limitations of SHAP application on RNA-seq data :
- High dimensionnality
- Strong correlation between features

Main conceptof Latent SHAP ό.ƛǘǘƻƴΣ Malach et al. 2022) Example of SHAP values to explain predictions

Sarah Watson- Cancéropôle 2025



Modifiez le style du titre 31LƴǘŞǊşǘ ŘŜ ƭΩŜȄǇƭƛŎŀōƛƭƛǘŞ

19.12.25

T_CHOL : Cholangiocarcinoma

ÅENSG00000169903 (TM4SF4) : proliferation and migration of epithelial cells: 

ÅENSG00000012504 (NR1H4 / FXR) : regulation of bile acids and liver metabolism

List of the 10 genes that have the heaviest weight in the prediction

Brohier et al, in preparation (DO NOT POST)

Sarah Watson- Cancéropôle 2025
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AI4CUP

Clinical data Radiological data

Pathological dataMolecular data

Sarah Watson- Cancéropôle 2025
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Chen, 2023

Sarah Watson- Cancéropôle 2025
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Asghar, Nature Review Cancer 2025

Sarah Watson- Cancéropôle 2025
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Génération des modèles Evaluation des modèles Utilisation en routine

Å Big data «utiles »
- qualité/homogénéité/

représentabilité
Å Sources de données 

et aspects juridiques
Å Stockage des données

Å Par qui, quand et 
comment?

Å Robustesse/ vraie vie
Å Autorité de régulation

Å Formation des 
médecins

Å Aspect user-friendly
Å IA «explicable»
Å Data scientists 

Sarah Watson- Cancéropôle 2025
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IA index 2024

Sarah Watson- Cancéropôle 2025
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