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In this study, a uniaxial extension system was developed to analyze the
mechanical response of proteins using high-speed atomic force microscopy (AFMg. With this system,
tensile stress was applied to proteins immobilized on PDMS substrates, and the mechanical responses
of actin filaments, microtubules, and membrane-bound proteins were observed in real-time.
Specifically, the affinity changes of binding proteins in actin filaments, the bending behavior of
microtubules, and the membrane tension-dependent membrane-binding capacity of the BAR domain protein

BIN1 were analyzed. In actin filaments, the correlation between tension-dependent changes in local
structure and changes in binding protein affinity was clarified. The effect on kinesin sliding
movement was analyzed by examining the bending behavior of microtubules. This study has laid the
foundations for understanding the mechano-response dynamics of mechanosensor proteins at the
molecular level.
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