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Measurement of enzyme rotation in the ATP synthesis reaction using fluorescent
molecule burning and fluorescence recovery

HISABORI, TORU
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This study aimed to demonstrate the rotation of ATP synthase during ATP
synthesis using fluorescent molecules that undergo photobleaching and fluorescence recovery. The
following key findings were obtained. (1) ATP synthase from the green alga Chlamydomonas was
isolated as a complete complex, and a method was established to embed the enzyme catalytic site
outwardly oriented in artificial liposomes. (2) Cy3 molecules were introduced into the y subunit as

stable fluorescent labels. However, due to limitations in detection sensitivity, the current setup
was unable to demonstrate enzyme rotation. (3) Molecular mechanism of the redox regulation of ATP
synthesis reaction was revealed using ATP synthase incorporated into liposomes. Key amino acids on
the a subunit, crucial for enzyme complex stability, were identified.
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