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Cells adjust their adhesive and cytoskeletal organizations according to changes in the
biochemical and physical nature of their surroundings. In return, by adhering and
generating forces on neighboring cells and the extracellular matrix (ECM), cells control
their microenvironment, shape and movement. Integrin based focal adhesions (FAS) are
strategically located at the interface of the plasma membrane, the actin cytoskeleton,
and the ECM. Integrins, that constitute the functional core of FAs, mediate adhesion,
F-actin connection, force transmission and signal transduction®. FAs are crucial cellular
mechano-sensors able to process mechanical forces and strengthen under mechanical
loads®. A molecular understanding of mechano-sensing started to emerge from in vitro
mechanical manipulations of mechano-sensitive proteins®, and from fluorescent
tension-sensors*. Mechanical force could reinforce® or destabilize® interactions, control
enzymatic activities’, expose cryptic binding sites®. However, the molecular basis of
force-sensing in cells are far from being understood.

Super-resolution microscopy revolutionized cell imaging. By delivering images with
spatial resolutions below the diffraction limit of light, these techniques created
possibilities to study the architecture and dynamics of structures at the protein level in
cells®®19  Scrutinizing sub-cellular structures using super-resolution microscopy
unraveled new protein organizations and showed that proteins are spatially segregated
into distinct functional nano-domains.

We combined super-resolution microscopy with techniques enabling to measure and
generate forces on proteins within mechano-sensitive structures in particular FAs. This
will enable to decipher the molecular mechanisms driving mechano-sensing and
mechano-signaling in cells. By combining these techniques, we aim to reveal how the
dynamic landscape of interaction in FAs lead to mechano-sensing.
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