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For a cell to move, it must adhere to a substrate and exert traction. 
Adhesion occurs at specific foci at which the actin cytoskeleton on the 

inside of the cell is linked via transmembrane receptors (integrins) to the 
extracellular matrix on the outside. These adhesion sites are composed 

of complexes of more than 50 different proteins 

Highly simplified schematic illustration 
of the organisation of a focal adhesion. 
Transmembrane integrins (alpha/beta) 
bind to matrix ligands on the outside 
of the cell, and to a complex of 
molecules inside the cell that link to 
actin filaments. At focal adhesions, 
the actin filaments are bundled by 
actin filament cross-linkers, including 
the contractile protein myosin. 
Tension in the bundle, generated by 
myosin, is required to maintain the 
clustering of integrins and the integrity 
of focal adhesions 



The formation of substrate adhesion sites in a 
migrating goldfish fibroblast. The cell was 
transfected with GFP-actin (green) and 
microinjected with rhodamine-tagged vinculin (an 
adhesion component; red). The protruding cell front 
is marked by a diffuse band of actin filaments (the 
lamellipodium), which contains radial filament 
bundles (filopodia) that project beyond the cell edge. 
Different types of adhesion foci (red) can be 
distiguished: small foci in association with 
lamellipodia and filopodia (focal complexes) and, 
behind the lamellipodium, larger foci associated with 
actin filament bundles (focal adhesions). Focal 
adhesions are also observed at the periphery of 
retracting cell edges (bottom region of figure). Focal 
complexes and focal adhesions in the advancing 
front remain stationary, relative to the substrate, 
whereas, focal adhesions at the retracting edges 
can slide. 
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