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Most cancers arise from epithelia, and their metastasis is the primary cause of death. Understanding how epithelial cells 
escape proliferation and migration controls is therefore of utmost importance. Proliferation and migration are fundamental 
behaviors that underly epithelial plasticity, and associate with mechanical forces that shape cells and trigger signaling 
pathways. Our main objective is to understand how such forces govern the plasticity of epithelia.   

Our previous results point to a model in which the cytoskeletal cortex and cell nuclei are mechanosensors of tissue 
compression and tension. Consequently, they regulate mechanotransduction events in complexes of cell adhesion and at 
the nuclear envelope upstream of key signaling pathways that ultimately target cell migration and proliferation1–4. These 
results raise three outstanding questions: 1) how tissue tension and compression propagate through the cell cortex and 
nucleus down to the molecular level, 2) how robust is this process to physio pathological changes in the mechanical 
properties of the cortex and nucleus, and 3) how does this translate into decisions tailored to the metabolic 
requirements of migration and proliferation.  

The internship may focus on anyone of these topics. To address them, our general strategy is first to implement 
correlative microscopy approaches that combine mechanical probing at the cell and molecular scales, and mechanical and 
biochemical imaging at subcellular resolution. To do so, we use and develop genetically encoded molecular biosensors 
and cell micromanipulations with microfabricated and/or magneto-mechanical devices1,2,4,5. Next, we apply genetic, 
pharmacological or optogenetic perturbations to reveal molecular mechanisms. Ultimately, experimental results may 
feed dedicated agent-based, in silico models of collective cell behavior and the cytoskeleton, to build predictive tools for 
future experimental research and/or medical applications. 
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