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Spatiotemporal imaging of membrane morphology and protein localization during
endocytic process

Shigehiro, Yoshimura
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We established hybrid time-lapse imaging system by combining high-speed
atomic force microscopy and confocal laser-scanning microscopy to simultaneously image membrane
morphology and protein localization during clathrin-mediated endocytosis. Spatiotemporal assembly of

proteins such as clathrin, dynamin, epsin and actin, were successfully revealed together with
morphological changes of the membrane. The inhibition of actin dynamics affected assembly,
maturation and closing steps, suggesting important roles of cortical actin dynamics in multiples
steps of endocytic process. At the closing step, most of the pits were covered by a membrane
swelling, which is induced by a quick burst of actin polymerization, and then irreversibly closed,
whereas some pits were closed without these motions. By combining membrane model and dynamic actin
polymerization model, the mechanism of the pit closure was analyzed.
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