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chemical engines that harness stochastic fluctuations, such as random molecular

motion and stochastic chemical reactions. To achieve this, we develop the energetics

of stochastic fluctuations and elucidate the design principle of molecular motors. Expected Research Achievements
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energetics for chemical energy conversion from
stochastic fluctuations within STEAM.

Project A02: Harashima group aims to enhance
the performance of DNA-based artificial
molecular motors through rational rail design
and to utilize DNA origami to construct STEAM.

® Research background
Many natural systems exist far from thermal equilibrium due to continuous energy
input. In particular, molecular motors convert chemical energy into directed motion,
functioning as nanoscale chemical engines and suggesting mechanisms that harness
stochastic fluctuations as an energy source. In this context, we focus on metal-
organic frameworks (MOFs), porous materials with high surface area. Soft MOFs
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