
Marion Chauveau,  year Phd student2nd

Generative Models of protein sequences

Supervisors: Ivan Junier & Olivier Rivoire / Collaborator: Yaakov Kleeorin

01/2024
Journées de la Physique Statistique



Generative Models



Generative Models

Homologous sequences



Generative Models

Homologous sequences Conservation



Contacts

Generative Models

Homologous sequences Correlations



Generative Models

Homologous sequences

Local

Contacts Functional Positions

Collective

Correlations



p({σi}i=1,...,L) =
1

Z(h, J)

L

∏
i=1

ehi(σi)∏
i<j

eJij(σi,σj)

Homologous sequences

Potts ModelGenerative Models

Local

Contacts Functional Positions

Collective

Correlations



Different features
Contacts Functional Positions

Y. Kleeorin, W. P. Russ, O. Rivoire, and R. Ranganathan, 2021
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Number of natural sequences < < Number of possible sequences
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Different features
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Combine the inference of both local & 
Collective features

Capture other statistics

Reproduce the diversity of natural protein 
families

Infer Generative Models that:
-

-

-

Introduce a bias

SBM ( stochastic Boltzmann Machine ) *

(  order statistics, PCA, energy distributions…)1st, 2nd, 3rd

*Yaakov Kleeorin
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