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Development of high-speed super-resolution membrane skeleton elasticity mapping
and its application to cell motility analysis
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Super-resolution mapping of the mechanical property (spring elasticity) of
the actin-based membrane skeleton of about 100 nm in mesh size was performed. The elasticity was
quantitatively estimated from the structural fluctuation as observed by high-speed single
Tluorescent-molecule tracking of the actin-binding probe. The acquisition time was reduced to ~5 sec

so that the effect of structural changes of the meshwork on super-resolution images was minimal.
The spring constant of the meshwork was found to range predominantly from 1 to 10 pN/p m. Such
super-resolution image acquisitions can be repeated 10 times every 1 min in the same field of view,
providing the method to monitor dynamic structural changes of the actin-based membrane skeleton and
reveal how its tension develops during cell migration.
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