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Molecular mechanisms of AAA proteins revealed by biochemical analyses and
high-speed atomic force microscopic observations
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AAA family chaperones/proteases form a hexameric ring structure. ATP-dependent
rotation of the AAA chaperone p97 was analyzed by high-speed AFM, and a novel model for the p97 action
against substrate has been proposed. It has been found that VCP, a human p97 homolog, binds to amyloid
fibrils of TDP-43. UFD-3 is an adapter of CDC-48, a C. elegans p97 homolog, and has been revealed to
regulate polyglutamine aggregate formation. Abnormal mitochondrial morphology caused by a mutation of
Cdc48, a yeast p97 homolog, was precisely analyzed by advanced microscopic techniques. Dynamics of the
26S proteasome and its complex with a substrate were analyzed by high-speed AFM. Microtubule severing by
katanin was analyzed, and a novel model for the mechanism of katanin has been proposed. Functional
importance of mitochondrial Bcsl was revealed.
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