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Direct single-molecule observation of the elementary process of molecular
complex formation regulated by the compartmentalized plasma membrane

Fujiwara, Takahiro
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By directly observing elementary processes of molecular reactions at the
single-molecule level, alongside visualizing the nano-architecture of functional structures in
living cells, a significant acceleration of the understanding of "confinement effect”, of critically

importance for essential biological functions, is anticipated. The ultrafast camera system
developed in this study enabled the highest time resolution in single fluorescent-molecule imaging
to date, which is 30 kHz or every 33 microseconds, 1,000 times faster than the normal video rate.
The camera successfully detected fast hop diffusion of single molecules in the plasma membrane
compartmentalized by the actin-based membrane skeleton. Furthermore, the camera reduced the data
acquisition periods required for PALM/dSTORM super-resolution microscopy to less than 10 s, which
revealed the dynamic nano-organization of the focal adhesion (FA), leading to the model of
compartmentalized archipelago of FA-protein island clusters.
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