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(FEREERD) Elucidation of mechanosense cell signaling by fluorescence single—molecule

imaging of actin polymerizing machinery
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(L) : This research project discovered a new cellular mechanosensing mechanism by which
formin homology proteins (formins) rapidly regenerate actin polymers in response to mechanical
stress. The project also found “grabbing” motion of the actin network surrounding focal adhesions
by developing a new high—resolution live—cell single—molecule imaging method. Furthermore, actin
filament stabilization by torsional force imposed by the helically rotating actin polymerization of
formins has been revealed. Multi—target super—resolution fluorescence microscopy for analysis on
intracellular physical stress and the PDMS culture substrate through which researchers can

observe the behavior of single—molecules while physically manipulating cells from outside have
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also been developed. Together with the image analysis freeware developed in collaboration with a
US group, this project has produced easy-to—use single-molecule imaging tools for many
researchers to conduct real-time cell functional analysis. These tools are expected to be widely

used in the future.
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