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Structural dynamics and cooperativity of axonemal dyneins
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To understand the coordination mechanism of dynein arms in the eukaryotic
flagellar axoneme, we have investigated the structural dynamics of axonemal dyneins in the axoneme
using the atomic force microscopy (AFM) and the X-ray fiber diffraction (XFD) under the
phystological conditions. AFM confirmed the 24nm structural repeat of outer dynein arms in the
topology of the axonemes. AFM imaging thus defined a detailed map of axonemal dyneins under the
aqueous environment and provided the dynamics of these components.

In XFD studies, the axonemes aligned in the shear-flow were irradiated with the intense and stable
X-ray in SPring-8, BL40XU. We explored the spatial arrangement of axonemal components under
different [Ca2+], suggesting the change in the helical symmetry of 9 doublets in the axoneme coupled

with [Ca2+]. Since Chlamydomonas changes the ciliary waveform to the flagellar one in response to
the change in [Ca2+], the helical symmetric would relate to the waveform generation.
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