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Quantitative analysis of the retrograde actin flow by a new single-molecule speckle
microscopy
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Focal adhesion dynamics and protrusion of the leading edge are critical for cancer
cell migration and wound healing of epithelial cells. The interaction between the actin flows and the foc
al adhesions (FAs) has been proposed to enhance the membrane protrusion. However, how FAs influence local
retrograde flow is not fully understood. In this study, we developed a new fluorescence single-molecule sp
eckle (SiMS) microscopy for actin, which enables in vivo nanometer-scale displacement analysis with a low
localization error of 8.5 nm. Interestingly, the actin flow in front of mature FAs is fast and biased towa
rd FAs, suggesting that FAs attract the flow in front. The results of this study provide a novel concept o
n the relationship between FAs and the local actin flows: The interaction of FAs with the actin network mi
ght be more complex than a passive stick-slip interaction as previously suggested. Instead, FAs may be act
1vely engaged in pulling and remodeling the local actin network.
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