2022 2023

Development of the ultrafast depolarization detection microscope and unravelling
of actin membrane skeleton dynamics and neuronal diffusion barriers

Kusumi, Akihiro
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This study aimed to develop an ultrafast, highly sensitive, depolarizing
microscope, investigate the correlation between the hopping motion of membrane molecules and
fluctuations in the actin cytoskeleton (which forms membrane compartments), and elucidate the causes

of diffusion barriers in the axonal initial segments of neuronal cells. The newly developed
microscope enabled polarized and annular illumination, allowing simultaneous observation of the
cytoskeleton and membrane molecules. Furthermore, it rapidly mapped the fluctuations of actin fibers
and precisely mapped the diffusion movements of molecules on the cell membrane. Notably, it also
revealed the dynamics of lipid-anchored molecules that overcome the diffusion barriers in the
neuronal axon initial segments, providing detailed insights into their mechanisms.
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