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Principles of design of artifical and biological
molecular engines
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Molecular engines are based on different principles than macroscopic motors. I will present two examples:
artifical engine created in our lab namely nano-wind mill driven by evaporation of water and the motion of
kinesin motor walking on microtubules. This biological engine, of incredibly efficiency, is driven by thermal
noise, while consumption of ATP is mainly used for detachment of its parts from microtubule. The key prin-
ciple in its design is the proper synchronization of its diffusion driven by thermal noise with the hydrolysis
of ATP, detachment of ADP and further attachement of ATP, as we show in our experiment. Our nano-wind
mill does work due to spatial organization and synchronization of many motors, which in concerto respond
to flux of water.
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