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e B OMEE (3530) : A powerful means for understanding the mechanism of a protein molecular
machine is single-molecule physiology where one directly watches the behaviors of individual mole-
cules under a microscope. One may apply a force to learn from the response of the machine, but, in
most cases so far, the force was in an impeding direction. Here, we propose to reach a better under-
standing by applying an external force to a machine “to let it work” properly. With this and other ap-
proaches we have been able to elucidate the mechanism of ATP synthesis effected by reverse rotation of
a rotary molecular motor, and various mechanistic aspects of rotary and linear molecular motors, protein

machines that work on DNA, and the supramolecular machinery for cell division.
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