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Cooperative Conformational Dynamics of Ring-Shaped ATPase studied by High-Speed
AFM/Fluorescence Microscopy
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We observed conformational dynamics of a molecular chaperone ClpB which
disaggregates denatured proteins. We found that the hexameric ring of the TCIpB dynamically changes
between symmetric, asymmetric and broken ring. Also it was indicated that the dynamic fluctuation of the
ring structure is essential for the chaperon activity of ClpB.

We also improved combined system high-sEeed AFM and fluorescent microscopy. The combined system enabled
simultaneous single-molecule imaging with high-speed AFM and fluorescence microscopy. We succeeded in
observing processive movement of enzymatic chitinase with fluoro?hores along a chitin fibril and further
conformational change of F1-ATPase and binding/dissociation of fluorescent-ATP analogue. We have applied
high-speed AFM to investigate cooperative conformational change of V1-ATPase without the shaft (DF
subunit). We found that conformational change of the A subunit propagates unidirectionally in the
hexameric ring even without the shaft.
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