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In contrast to freely moving cytoplasmic proteins, the components of cytoskeletal and 
adhesion structures show a nano-scale spatial organization, which enables them to 

transduce mechanical forces across multiple protein linkages. Single Molecule Force 
Spectroscopy using the AFM in combination with steered Molecular Dynamics simulations 

enabled us to reveal mechanisms that determine the strength of these receptor-ligand 

interactions under mechanical force. During the last years we studied how the Focal 

Adhesion protein Vinculin binds to a whole set of different proteins with the same structural 
mechanism. The mechanical strength of this interaction is independent of affinity but 

sensitive to force loading direction. By preferentially stabilizing certain relative pulling 

directions, Vinculin might thus contribute to cytoskeletal organization. On the other hand, 

Vinculin binding sites are also relevant for entry of pathogenic bacteria like Shigella, 

Chlamydia or Rickettsia into the cell.  
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Thinking beyond affinities - mechanical aspects 
of receptor-ligand interactions between Vinculin 

and its binding sites” 
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