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The role of actomyosin contraction on actin filament stability revealed by using
new easy-to-use Single-Molecule Speckle (eSiMS) microscopy.
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How mechanical stress applied to the actin network modifies actin turnover
has attracted considerable attention. Actomyosin exerts the major force on the actin network, which
has been implicated in actin stability regulation. However, direct monitoring of immediate changes
in F-actin stability upon alteration of actomyosin contraction has not been achieved. In this
project, 1 reexamined myosin regulation of actin stability by using single-molecule sgeckle analysis

of fluorescently labeled actin. I performed time-resolved analysis of the effect of blebbistatin on
actin turnover. Blebbistatin enhanced actin disassembly in lamellipodia of fish keratocytes and
lamellar of Xenopus XTC cells at an early stage of the inhibition, indicating that actomyosin
contraction stabilizes cellular F-actin. These findings point to the power of direct viewing of
molecular behavior in elucidating force regulation of actin filament turnover.
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eSIMS
easy, efficient and electroporation-based
Single-Molecule Speckle Microscopy
(Yamashiro et al., Mol. Biol. Cell, 2014,
Yamashiro et al., Methods Cell Biol., 2015)
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