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Development of the detection method for the rotation of FoF1-ATP synthase at a
single molecule level in a living cell
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The main sKnthetic system of ATP known as intracellular energy currency is
oxidative phosphorylation in mitochondria, and its final enzyme, FoF1-ATP synthase, synthesizes ATP
by rotational movement. Although there are still many unclear points regarding the intracellular
regulation of the ATP synthesis reaction, direct measurement of the ATP synthesis reaction in a
living cell has not been performed. In this research, we developed a technique that can measure the
position and rotation of a rod-shaped gold nanoparticle in three dimensions with high spatiotemporal
resolution. This is a basic technology for measuring the rotation of a FoF1-ATP synthase at a
single molecule level in a living cell in real time using rod-shaped gold nanoparticles as a probe.
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