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Mechanics of actomyosin networks beneath the cell membrane
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Actomyosin networks beneath the cell membrane regulate various cellular
functions including cell motility and intracellular positioning. To elucidate the regulatory
mechanisms, we have employed in vitro models composed of purified proteins or cytoplasmic extracts
encapsulated in cell-sized water-in-oil droplets. Here we found that the spontaneous rupture of the
actin cortex by myosin induced directed motion of droplets. Tug-of-war between actomyosin waves
generated from the droplet boundary and stochastically formed actomyosin networks in the bulk space
regulates the positioning symmetry of intracellular objects. These findings will help us understand
the regulatory mechanisms of various cellular functions orchestrated by the active actin
cytoskeleton.
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