Effect of mechanical forces on the spatiotemporal organization of the b2-integrin receptor LFA-1.
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Integrins are cell membrane adhesion receptors involved in morphogenesis, immunity, tissue healing and metastasis. A central, yet unresolved question regarding the function of integrins is how these receptors regulate both their conformation and dynamic nanoscale organization on the membrane to generate adhesion-competent microclusters upon ligand binding. Recent work has demonstrated that mechanical forces have a clear impact on integrin conformation [1] and that force transduction might lead to talin activation, in turn activating the actin polymerization machinery and linking integrins to the cytoskeleton [2,3]. These results highlight the impact of mechanical stimuli to regulate integrin conformation and function. Since integrin activation also depends on its lateral organization on the cell membrane, it is possible that changes in membrane physical properties and/or the membrane proximal actin cytoskeleton as a result of mechanical perturbations will have a major role in integrin activation. In our group, we exploit single molecule fluroescence techniques with high spatial (nanometer) accuracy and temporal resolution to investigate molecular conformation, lateral organization and dynamics of the b2-integrin LFA-1 on immune cells. Our overall results indicate that LFA-1 forms stable and non-mixable nanoclusters in the neighborhood of GPI-anchored protein nanodomains prior to ligand activation [4]. Mobility of LFA-1 on the cell membrane depends on its conformational state and anchoring to the cytoskeleton [4-6]. Furthermore, lateral mobility resulted crucial for microcluster formation upon ligand binding and for stable leukocyte adhesion under shear stress conditions [6]. Our ongoing investigations are centered on the role that mechanical stimuli (shear-stress and isotropic mechanical stretching) have on both activation and lateral mobility of LFA-1 on monocytes. 
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