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Quantitative high-precision live-cell single-molecule imaging of focal adhesion
molecules
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At the cell leading edge, the retrograde actin flow, continuous centripetal
movement of the actin network, is widely observed in adherent cells. During cell migration, linkage
between the retrograde actin flow network and integrin-based focal adhesions is believed to promote
cell protrusion. However, how focal adhesion molecules link to the actin network moving along the

retrograde flow remains unclear. Single-Molecule Speckle (SiMS) microscopy is a powerful approach to
directly monitor the mechanics linking actin dynamics and cell adhesion at the molecular level. By

using SiMS, I revealed several focal adhesion components including Vinculin and Talin exhibit
flow-associated motion along the retrograde actin flow in lamellipodia. Furthermore, 1 revealed an

actin dynamics-based mechanism that causes possible errors in quantitative live-cell imaging. Our
findings provide new insights into the physiological roles of the retrograde actin flow in cell
migration.



(Yamashiro et al., MBoC, 2014
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