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Kinesin is a molecular motor that carries various loads while walking on a
microtubule, where thermal fluctuation is involved in the motor function. On the other hand, it has
been revealed that the intracellular environment where they work also generates nonthermal
fluctuation in addition to the thermal fluctuation. In this study, the motion of Kinesin in such a
non-thermally fluctuated environment was examined both experimentally and theoretically. As a
result, we found that Kinesin changes its motion behavior by adding external force fluctuations.
Next, we clarified the nonequilibrium energetics of kinesin by measuring its dissipation from the
relationship between the velocity fluctuation and the response to a tiny external force. In
addition, with the aim of the force measurement in living cells, we improved the measurement system
and developed novel probe particles.
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