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AFM ATPase

Development of variable-temperature high-speed AFM and its application to
temperature-dependent ATPases
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We have developed variable-temperature hi?h—speed atomic force microscopy
(VT-HS-AFM) with which the experimental temperature can be controlled ranging from a room
temperature to around 40 . The performance of VT-HS-AFM was confirmed by observation of fluidity
of DPPC lipid bilayer with the phase-transition temperature of 41  from gel phase to liquid crystal
phase. We apﬁlied the VT-HS-AFM system to observation of a flagellar protein, Flil, which is an
ATPase with the activity optimum temperature over 40 . HS-AFM images captured oligomerization
processes of the Flil monomers to the hexamer and also conformational changes of the oligomers. Also
we observed temperature dependent interaction between KaiC and KaiA which are proteins responsible
to the circadian rhythm of Cyanobacteria.
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