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Titre du stage :  Dissecting  mitotic cell mechanical properties 

 
Epithelial cells undergo dramatic changes in shape and mechanics as they progress through cell division. Mitotic entry is 

associated with focal adhesions disassembly, osmotic swelling and rearrangement of a cortical actomyosin network, which 

result in increased cell stiffness and enable cells to adopt a close to spherical shape, even when growing in a crowded 

environment. The spherical shape provides a suitable environment for the spindle to assemble and delimitate the space which 

astral microtubules have to search to connect to the cortex. In addition, by simplifying cell geometry, mitotic rounding 

contributes to the accurate partitioning of the cellular contents, including chromosomes, into the two daughter cells. Following 

a screen for regulators of microtubule dynamics, we have identified proteins that regulate rounding of mitotic cells. 

Preliminary results, using atomic force microcopy, indicate that these proteins control cortical rigidity. 

 

The project involves setting up approaches allowing to precisely analyze mitotic cell mechanical properties, using tools such 

as atomic force microcopy, micropipette aspiration or optical tweezers, in order to evaluate the contribution of candidate 

proteins to mitotic cell cortical tension. We willalso evaluate the use of protein micropattern to impose a position and a shape 

to the cells under study in an effort of standardizing our approaches. Study of adhesion, spreading, detachment and rounding 

will be complemented by observation of the dynamics of the phenomena using surface microscopies such as TIRF and 

Interference Microscopy (RICM) avalaible in LAI, with the help of Laurent Limozin (CR CNRS, LAI). 
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