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Elucidation of mechanotransduction mechanisms with visualization of molecules

Watanabe, Naoki
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This project aimed to elucidate mechanotransduction mechanisms by
fluorescence single-molecule imaging. First, the actin plus-end in contact with the leading-edge
plasma membrane was found to function as a Brownian ratchet-based force sensor, driving cell
protrusion in response to traction force. Second, at the leading edge, newly-polymerized actin was
found to disassemble quickly (~15% within a half second), which shares similarity with dynamic
instability of microtubules. Third, several methods to develop fluorescent probes optimized for
original multi-target super-resolution microscopy IRIS have been devised. Fourth, anti-cancer kinase

inhibitors were found to allosterically activate its target c-Src and promote the complex formation
with FAK at focal adhesions. In cells harboring drug-resistant mutation in SRC gene, kinase
inhibitors prematurely dissociate from the Src-FAK complex, leading to tyrosine phosphorylation of
FAK and paradoxical cancer cell proliferation.
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