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Elucidation of the chemo-mechanical coupling in the archaeal motor using ghosts
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Microorganisms form the molecular motor that converts chemical energy into
mechanical work. In this study, we challenged to elucidate the motility mechanism of the ATP-driven
molecular motor of archaea, called an archaeallum. We performed the ghost-bead assay, enabling us to

visualize the rotational motion of the archaellum, with the controlled intracellular-chemical
condition. At high [ATP], the rotational motion of the archaellum was smooth without significant
pauses. On the other hand, in the range of nM [ATP]s, frequent pauses were detected, and the angles
between pauses were approximately 60 degrees. This size was consistent with the periodic structure
of ATPase. We also performed the same experiments with a mutant that hydrolyzed ATP at 1/200 times
slower, showing a similar stepping motion.
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The figures are reused with permission from “Proc. Natl. Acad. Sci. , 117 (43),
26766-26772, 2020 ” for Fig. 1E-G, with modification.
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