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Cells ability to sense cell density within a tissue is a fundamental property that is thought to underlie the capacity of 

multicellular organisms to regulate tissue growth and patterning. We have recently shown it is also at play during 

epithelial-to-mesenchymal transition. Yet, the mechanisms by which cells sense cell packing remain largely 

unknown.  

The goal of this project is to examine how cell adhesion to its extracellular matrix, speculated as a cell-

intrinsic sensor of local cell density, is involved in the activity of the extracellular signal-regulated kinase (ERK), a 

widely expressed molecule that regulates fundamental processes such as cell cycle progression, survival, 

migration, proliferation and differentiation. 

To address this, our strategy is to develop and apply genetically encoded biosensors and actuators of 

protein activities and mechanical state to monitor and manipulate molecular functions in real time in live cells. We 

want to determine: 

- the spatiotemporal patterns and their cross-correlations of ERK activity and cell adhesion protein 

interactions and mechanical state. 

- how molecular mechanics at cell adhesions impact ERK activity. 

- how ERK activity and cell adhesion protein functions and mechanical state feedback to each other. 

The project will involve live cell imaging using quantitative fluorescence-based microscopies (FRET) and image 

analysis (STICS) combined with genetic and pharmacological perturbations of cell mechanics and signalling.  
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