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Dynamic focal adhesion molecular islands as revealed by o
super-spatiotemporal-resolution single fluorescent-molecule localization
microscopy
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Focal adhesion, or FA, is a micron-sized structure in the plasma membrane

(PM), responsible for the movement of the cells involved in stem cell differentiation or in cancer
cell invasion. Using an ultrafast camera system we developed, integrin molecules were found to
undergo hop diffusion between actin-induced 110-nm-compartments in the bulk PM, once every ~25 ms.
They also underwent hop diffusion in the FA region, where the compartment size was about half in
area and the residency time within a compartment was ~1.5x longer. Simultaneous use of PALM revealed
that integrin immobilization events predominantly occurred where the FA marker protein paxillin
densities were high, namely, on the FA-protein islands. These results support the dynamic FA
archipelago model, in which FA islands maintained by the actin meshwork are sparsely distributed,
allowing the ready entrance-exiting of integrin through the channels between FA islands, which would
facilitate rapid FA formation-disintegration.
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