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 Université de Paris ‐ UFR Sciences du Vivant 
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Titre du projet : MECHANISMS OF MITOTIC CELL RESHAPING IN EPITHELIA 
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 

Cell division is key to organism development, and its deregulation can lead to tumorigenesis. Cell division 

entails drastic cell shape changes which are necessary for faithful genome segregation (Rankumar, Baum 

2016). Mitotic cell reshaping has been extensively explored in single cells; in contrast, how cell reshaping 

occurs in multicellular contexts remains far less understood. The general aim of this project is to 

dissect the mechanisms of mitotic rounding in epithelia.  

With this aim, we will combine time-lapse fluorescent microscopy, genetics, optogenetics and 

quantitative biology in Drosophila. In particular, we will use the pupal dorsal epithelium, a key model in 

epithelial biology (Bosveld et al. 2012). This tissue offers excellent conditions for time-lapse microscopy, 

and we have recently implemented optogenetics to modulate protein function with high spatiotemporal 

resolution (di Pietro et al. 2021). Complementarily, we have recently started to use mouse intestinal 

organoids to investigate mitotic rounding in a vertebrate epithelium.  

A key feature of epithelial division is that the mitotic cell maintains close contact with the neighbouring cells, 

and thereby, mitotic rounding leads to the deformation of the neighbours. Interestingly, we have recently 

uncovered that during epithelial mitosis, neighbouring cells reorganize their actomyosin cytoskeleton, 

supporting the existence of a crosstalk between the mitotic cell and its neighbours.   Moreover, a specific 

set of actomyosin and mechanosensitive regulators redistribute around the mitotic cell. Together, these 

results pave the way to investigate the mechanisms and functions of the crosstalk between the mitotic cell 

and its neighbours. In this internship, the student will characterize the neighbour response to mitotic 

rounding, and explore its modulation by actomyosin regulators, polarity proteins, and oncogenes.  

Our research will shed light on mitotic rounding from a multicellular perspective, to uncover new 

fundamental principles in the biology of proliferative epithelia, expected to be relevant in safeguarding 

epithelial and genome integrity. 
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Please note that this internship is not associated to a PhD in the lab 


