
 
 
 
 

  

 

PhD Thesis Project (M/F) 

“Shaping of biological tissues by topological defects” 
 

 

The hosting structure 

 
The Curie Institute Research Center 
The Institut Curie is a major player in the research and fight against cancer. It consists of a hospital and a Research Center 
of more than 1000 employees with a strong international representativeness. 
The objective of the Curie Institute Research Center is to develop basic research and to use the knowledge produced to 
improve the diagnosis, prognosis, and therapeutics of cancers as part of the continuum between basic research and 
innovation serving the patient. 
 
 

Context 

 
Laboratory  

- Thesis director(s):   Carles Blanch-Mercader and Isabelle Bonnet  
- Research team:   Physico-Chimie Curie Lab 

- Research department :  UMR168 - Physico-Chimie Curie Lab 
 

 

Description of the PhD thesis project  
Monolayers of elongated cells exhibit characteristics of active liquid crystals, such as long-range orientational order and 
topological defects: regions where orientational order is ill-defined. During the development of organisms, topological 
defects are at the core of morphogenetic events and biological processes, such as protrusion formation or cell extrusion. 
However, the interplay between morphogenesis and topological defects remains to be elucidated.  
 
This PhD project will combine theory and experiments to disentangle the interplay between biological active matter, 
topological defects, and geometry in the morphogenesis of slender structures. First, we aim at theoretically understanding 
feedbacks between topological defects and geometry in the emergence of 3D shapes of active liquid-crystal surfaces. 
Second, the candidate will create and analyze a minimal experimental model system, which will allow one to study 
correlations between order of cell monolayers and deformations on the gel layer. Combining theory and experiments will 
facilitate the identification of new morphogenetic mechanisms in multicellular systems, which can also open new ways to 
design shape-morphing materials inspired by biological systems.  
 
This project will be developed at the Laboratoire Physico-Chimie Curie. By using interdisciplinary approaches at the interface 
between chemistry, biology, and physics, our unit aims at discovering the role of the physical laws on the architectures and 
the functions of cellular systems. 
 
 
 
 
 
 
 
 
 

https://science.curie.fr/recherche/physique-chimie-biologie-multi-echelle-et-cancer/physico-chimie/
https://science.institut-curie.org/research/multiscale-physics-biology-chemistry/umr168-physical-chemistry/
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International, interdisciplinary & intersectoral aspects of the project 

- International: The successful candidate will join an international and interdisciplinary scientific community at 
Physico-Chimie Curie Lab with ample opportunities for structured career development including networking, 
mentorship, and training workshops. 

- Interdisciplinary: This PhD project sits at the interface between the physics of liquid crystals and the biology of cell 
migration and will combine theory and experiments. The candidate will learn and apply a set of mathematical 
tools, such as the active gel theory or differential geometry for the theoretical part; and cell-control techniques, 
such as microfabrication or micropatterning for the experimental approach. 

- Intersectoral: A part of the PhD project will be developed in close collaboration with the company Idylle, which 
specializes in the development of innovative consumables and reagents for life sciences.  They will provide state-
of-the-art and ready-to-use tools for the control of the cell microenvironment. 

 

Candidate Profile 

 
- The ideal candidate will be a physicist with proficiency in statistical physics and nonlinear physics 
- Prior knowledge in soft condensed matter and complex systems will be an asset 
- Willing to work at the interface between experiments and theory 
- Prior knowledge of experimental cell biology is not required 

 
All our opportunities are open to people with disabilities 

 
 

Contract information 

 
Type of contract: Fixed-term contract 
Starting date:  September 1st, 2022 
Duration: 3 years 
Working time: full time 
Remuneration: 2.123€ gross / month 
Benefits: Collective catering, reimbursement of transportation fees up to 70%, supplementary health insurance  
Location of the position: Paris 
 

 
 
 
 
 
 



 

Contact 

 
Application process 
 
Only via the online application (https://training.institut-curie.org/eureca). Email applications are not accepted. 
 
To know more about the eligibility criteria and the online application process, please check the website 
https://training.institut-curie.org/eureca or contact phd.eureca@curie.fr  
 
Publication date: 20/12/2020 
Deadline for application: 10/01/2022. 

 
 

Institut Curie is an inclusive, equal opportunity employer  

and is dedicated to the highest standards of research integrity. 

https://training.institut-curie.org/eureca
https://training.institut-curie.org/eureca
mailto:phd.eureca@curie.fr

