
POSTDOC PROJECT PROPOSALS 

1 

 

 

 
 

Cell surveillance of the mechanical integrity of the apical ECM 
 
 
 

Lead supervisor: 
Co-supervisor 1: 

Pujol Nathalie CIML 
Valotteau Claire LAI 

If applicable, name of co-supervisor 2:  
 
 

 
Abstract (10 lines) 

Epithelia are in constant interaction with adjacent extracellular matrices (ECMs), which are a source 
of biochemical signals and provide mechanical support. While the role of basal ECMs in relaying 
mechanical information to influence cell migration or fate has been well described, less is known 
about apical ECMs (aECMs) in animals. In C. elegans, mechanical coupling of the aECM to the 
epidermis is important during elongation in embryos (1). We have shown that in adults, mutant with 
structural changes that soften the aECM activate an immune response similar to physical injury or 
infection (2). We propose to explore the biophysical properties of the skin, by measuring the visco-
elastic properties of the aECM in wild-type and different mutants, as well as to define the mechanical 
threshold required to trigger the immune response. These will be key to decipher how a cell can 
surveil the mechanical integrity of the apical ECM.  
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Objectives (5 lines) 
To assess the biophysical properties of skin, we will compare and combine viscoelastic properties 
obtain with AFM and nanoindenter upon different mechanical load, and aECM elasticity measure with 
aECM nanoablation, in collaboration with Chardes Claire IBDM (4), in the wild-type and different 
relevant mutants. Performing AFM and nanoablation measurements in parallel will allow a direct 
comparison of contact mechanics and tension relaxation models on the same system.  By 
developing a coupling of these 2 set-ups with fluorescence microscopy, we will then define the 
mechanical threshold that triggers calcium and cytoskeleton responses in the epidermis (3).  

 

 
Expected profile (5 lines) 

A student with a background in soft-matter physics is required to conduct the project. Experience with 
all steps of sophisticated imaging techniques (sample preparation, data acquisition and processing) 
and an interest in biology, particularly model animals, would be an advantage, as would knowledge of 
quantitative modeling approaches. 
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Is this project the continuation of an existing project or an entirely new one? 

In the case of an existing project, please explain the links between the two projects (5 lines) 

This is a new collaboration between Centuri members that relies on the expertise in AFM 
and nano-ablation. It builds on a project in which Partner 1 identified, through genetics 
and cell biology, a potential mechanotransduction pathway linking aECM integrity to the 
immune response. It is key to provide insight into the physical  nature of this 
mechanosensory connection which would then be model in collaboration with a 
theoretical physicist R. Voiturier and M. Labouesse at the IBPS. 
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