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Cells perceive their microenvironment not only through signaling receptors, but also through physical and mechanical cues, such as extracellular matrix stiffness, confined adhesiveness and shear pressure of blood. Cells translate these stimuli by mechanotransduction into biochemical signals controlling multiple cellular functions. We have recently elucidated a novel aspect of mechanotransduction through a unique combination of cell biology and membrane physics experiments. We have investigated the mechanical role of caveolae, those characteristic plasma membrane invaginations that are particularly abundant in cells that experience mechanical stress. We could show that caveolae are mechano-sensors that play a major role in the homeostasis of the membrane tension of the cell membrane. We further show that mechanosensing through caveolae can selectively control intracellular signaling pathways. Caveolae therefore constitute a physiological membrane reservoir that quickly responds to sudden and acute mechanical stresses through mechanosensing and mechanotransduction.
