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In vitro reconstitution of the spontaneous establishment of the polarity of
motile cells
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Actin polymerization can push the cell membrane, which is a driving force of
cell migration. It has been generally thought that the retrograde F-actin flow maintained from the
reading edge to the trailing edge allows cells to migrate uni-directionally. However, resting cells
exhibit a disk-like shape and the actin flow shows point symmetrical pattern. To understand the
mechanism of the spontaneous establishment of retrograde actin flow, we developed an artificial cell
system by encapsulating Xenopus egg extracts into water-in-oil droplets and we have succeeded in
reconstituting the actin flow in vitro. By using this system, we found that the actin flow became
asymmetric in small droplets, and biochemical perturbations revealed that the transition point was

dependent of the actin polymerization activities.
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