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The unique feature of ATP synthase that distinguishes from other molecular motor 

proteins is high reversibility of chemo-mechanical coupling reaction; when the 

mechanical motion of ATP synthase, that is rotation of the innersubunit (the shaft 

subunit) complex, is reversed, chemical reaction is also reversed, synthesizing 

adenosine triphosphate (ATP) from adenosine diphosphate (ADP) and inorganic 

phosphate against the large chemical potential of ATP hydrolysis. In this 

presentation, I will introduce our single-molecule experiments conducted with an aim 

to elucidate how catalytic reaction is coupled with mechanical rotation in ATP 

synthase. I also like to discuss the prospectives of molecular machine-based 

technology for highly efficient energy conversion. 
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