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Our recent live-cell single-molecule analysis revealed the force-velocity relationship of actin polymerization at the lamellipodium tip.

Locally-applied traction force enhanced actin polymerization exclusively at the tip, followed by gradual cell protrusion. The results are

consistent with the force-velocity curve predicted by the Brownian ratchet theory. In the lamellipodium, the load on each actin barbed

end is kept low by the constant retrograde actin flow and densely-packed filaments. This enables fast reactivity of cell edge protrusion

against subtle force changes. Cells appear to use the Brownian ratchet mechanism to harness ‘information’ for their force-directed

morphogenesis and migration.

Brownian ratchet / lamellipodium / actin polymerization / traction force sensing / cell protrusion / information conversion
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