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1 Project overview

Proteins are central to virtually all biological processes, and the ability to rationally design
protein sequences and structures remains a major challenge in computational biology. Despite
recent advances in protein structure prediction and sequence design, current computational
methods still face limitations in terms of accuracy, generalization, and interpretability.

This PhD project aims to develop and apply novel computational and methodological ap-
proaches for protein design, combining traditional physics-based biomolecular modeling with
modern data-driven techniques. The project will focus on improving the reliability and effi-
ciency of computational protein design pipelines, with potential applications in biotechnology
and molecular engineering.

2 Scientific context

Protein design aims to conceive new proteins or modify existing ones to obtain a given function.
Computational approaches are a valuable help, to rationalize the predictions and guide experi-
mental tests. Computational protein design relies on the accurate modeling of protein structure,
dynamics, and energetics. Physics-inspired approaches [1-3], and data-driven methods [4, 5]
have led to important breakthroughs, such as the creation of a protein with a new fold [6]
or enzymes with new catalytic activities [7, 8]. Challenges remain in sampling sequence and
conformational space, scoring designed sequences according to complex criteria, transferring
methods across different protein systems and problems, and model interpretability.

3 Objectives

The main objective of this PhD is to contribute to the development of next-generation com-
putational methods for robust and transferable protein design. Specific objectives include: 1)
improve energy functions, scoring schemes, or sampling strategies used in protein design; 2) de-
velop and implement computational strategies for hybrid physics and data-driven approaches;
3) benchmark and validate design methods on representative protein systems.

4 Methodology

The project will primarily rely on in silico approaches, including but not limited to: com-
putational protein design frameworks (physics-based or deep learning approaches), molecular
modeling and simulation methods, statistical analysis of protein sequence—structure relation-
ships, high-performance computing and algorithmic optimization. The exact methodological
focus may be adapted depending on the candidate’s background and interests.



5 Research environment

The PhD will be carried out within the SyBioS team, a research group specialized in biomolec-
ular modeling and computational structural biology, hosted at Ecole Polytechnique, a leading
French academic institution. The doctoral candidate will benefit from a stimulating inter-
disciplinary environment, access to high-performance computing facilities, interactions with
experimental collaborators, and training provided by the doctoral school.

6 Candidate profile

Required qualifications include a master’s degree (or equivalent) in computational biology,
bioinformatics, physics, chemistry, or applied mathematics, a strong background in quantitative
or computational methods, programming skills, a strong motivation for methodological research
in computational biology. Additional desired skills include experience in biomolecular modeling
or protein structure analysis, familiarity with molecular mechanics or protein design tools,
knowledge of statistical mechanics or machine learning, ability to work independently and
collaboratively in an international environment.

7 Funding and practical information

The PhD position is subject to the candidate being awarded a doctoral school fellowship,
following its competitive selection process. The position will start on 1 October 2026 and will
last for 36 months. Salary is according to French doctoral school regulations. Location is
Palaiseau (20 km from Paris), France. Working language is either English or French.

8 Application procedure

Interested candidates should submit the following documents: curriculum vitae, motivation let-
ter describing research interests and relevant experience, academic transcripts (master’s level),
and contact information for 1-2 references. Applications should be sent to Thomas Gaillard
(thomas.gaillard@polytechnique.edu) before 10 February 2026.


https://bioc.ip-paris.fr/en/research/synthetic-biosystems-sybios
https://www.polytechnique.edu
mailto:thomas.gaillard@polytechnique.edu
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