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Tissues are composed of cells that are connected to one another. In particular, cadherin-mediated adhesions
couple the contractile cytoskeleton of cells together to form the mechanical architecture of tissues. Local
changes of cell shape and their mechanical properties can drive significant tissue shape change and
functionality. While epithelial folding during animal development determines cell fate and tissue topology, leading
to the generation of diverse organs, internalization of cells inside tissues in mature organs leads to cancer.
My long term goal is to understand how mechanical changes in the cells determine cell behaviour. To achieve
this goal, in this proposal, | will first determine a framework for myosin organisation during the ventral
invagination in the developing Drosophila embryo and then | will study the acinar epithelium formed by human
cells, a well established model for cancer. | propose to implement three specific goals, combining biophysical,
cellular and genetic approaches :

First, | will quantify the build up tension in the epithelium by utilizing in vivo laser ablation and magnetic tweezers
in mutants affecting cell shape changes and the ventral invagination. Second, | will determine how the spatio-
temporal conditions (density of pulsating cells, amplitude and frequency of cell pulsation) regulates the myo-Il
apical stabilization and the cadherin adhesion by utilizing suitable FRET-based biosensors, magnetic tweezers
and mutants affecting the ventral invagination.

Third, | will study how cells movements occurs in the human acini and quantify the elasticity of the tissue using a
calibrated cantilever (force sensor). Collectively, this cutting-edge interdisciplinary research will provide a
breakthrough of how cells integrate forces in the living organism and a deeper understanding of how we can
combat cancer.
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Expected results & Research Project Impact
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The importance of this funding
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