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Elucidation of ?hysiological significance of actin dynamics-focal adhesion
linkage by single-molecule imaging
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Force transmission at integrin-based adhesions is important for cell
migration and mechanosensing. Talin is an essential focal adhesion (FA) protein that links actin
filaments (F-actin) to integrins. F-actin constantly moves on FAs, yet how Talin simultaneously
maintains the connection to F-actin and transmit forces to integrins remains unclear. This study
revealed a critical role of dynamic Talin unfolding in force transmission. Using single-molecule
speckle (SiMS) microscopy and simulations, we showed evidence that molecular elasticity and
stochastic coupling are necessary and sufficient to transmit the F-actin flow force to the
substrate. This study offers a new mode of force transmission, in which dynamic molecular stretching

bridges two cellular structures moving at different speeds.
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