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Outline of the talk

* Introduction
e Overview of main projects
* Protein binder design methodology



7é¢ INSTITUTE RESEARCH DISEASES EDUCATION & JOBS NEWS & CALENDAR SCIENCE & SOCIETY Q

Q#zANlEﬁz Bemard MOUILLA

Accueil » Teams » Team Granier-Mouillac » Project Protein and drug design




mnr;u:mrmkml

PRINCIPAL
INVESTIGATORS

Cédric LEYRAT
CRCN, Inserm

Xiaojing CONG
CRCN, CNRS

IGF staff involved

Rym BEN BOUBAKER
Post-doc CNRS
El Mehdi KARIM
Post-doc CNRS
David ARANDA
Post-doc INSERM
Paul MEDOUT-MARERE
IE INSERM
Tolith DERRICK GIDAGA
PhD UM

INSTITUTE RESEARCH DISEASES

PROJECT PROTEIN AND DRUG DESIGN

EDUCATION & JOBS

NEWS & CALENDAR SCIENCE & SOCIETY Q

pneumovirus replication.

Main publications

» Healey R.D., et al. (2023) Commun. Chem., 6(1), 160.
s Otun O., et al. (2024) PNAS, 121(30), e2404000121.

+ Dumazer A., et al. (2025) Biochemical Pharmacology, 117065.

Funding

» 2024-2027 ANR-23-CE44-0043-03
« 2025-2029 ANR-24-RRII-0005

» 2026-2027 I-SITE RELAX-PRO

« 2026-2028 FRM-SPF202509050524
» 2026-2028 Inca_20069

Our computational drug design pipeline spans from the virtual screening of large chemical libraries
to the de novo design of small molecules, peptides and proteins. We integrate structural and
functional data, molecular simulations and machine learning to boost efficiency and accuracy. The
synergy between firsthand experimental data and computational approaches empowers us to
address complex issues, such as drug side effects, and to explore novel drug targets. Our current
focuses are GPCR targets and transmembrane proteins, as well as proteins involved in
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AIR-MT project: Al-based design of RNA

Methyltransferases for RNA-based therapeutics -~ =Hanr
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AIR-MT project: Al-based design of RNA

Methyltransferases for RNA-based therapeutics

The project flow: Engineering of RNA MTases for internal site-specific methylation
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PNEUMOPEPS project: Targeting viral nucleocapsid
assembly with designed protein binders
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— cryo-EM structure PDE ID: 4BKK

https://doi.org/10.1038/s41392-023-01602-5
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PNEUMOPEPS project: Targeting viral nucleocapsid
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Toxin engineering project: Optimizing bicomponent pore iNCe)
forming toxins for CXCR4-targeted cancer cell killing institut National

du Cancer

Targeting Cells via Specific Receptor Using Pore-Forming Toxins
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Toxin engineering project: Optimizing bicomponent pore ‘NCe)
forming toxins for CXCR4-targeted cancer cell killing institut Nationa

du Cancer
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https://doi.org/10.7554/eLife.72555

Binder design pipeline

Binding target Binder design

Backbone
generation
(Rfdiffusion,
RFdiffusion3)

https://doi.org/10.1038/s41586-023-06415-8
https://doi.org/10.1101/2025.09.18.676967

* Example of a de novo design pipeline for generating proteins binding a specified target


https://doi.org/10.1101/2025.09.18.676967
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 Example of a de novo design pipeline for generating proteins binding a specified target
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Binder design pipeline
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Binder design pipeline
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 Example of a de novo design pipeline for generating proteins binding a specified target



Example of an automated, modular design pipeline

Output: All-atom Structure adhering to Constraints

-

Input: Any-modality Targets
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