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Abstract
Caveolae are the most abundant features of the plasma membrane of many vertebrate cells.
The surface of endothelial cells, adipocytes, skeletal muscle, and many other cell types is
densely covered by these small invaginations. The diverse roles of caveolae in different cell
types are still controversial but caveolae have been implicated in transendothelial transport,
lipid regulation, signal transduction, and mechanoprotection. The major membrane proteins of
caveolae are small integral membrane proteins called caveolins. In vertebrate cells, caveolins
work together with lipid-binding peripheral membrane proteins termed cavins. We have shown
that Cavin1 is essential for caveola formation, and we have proposed a model in which multiple
electrostatic ‘fuzzy’ interactions between cavins, caveolins, and membrane lipids (such as
cholesterol, phosphatidylserine and PtdIns(4,5)P2) generate caveolae. The resulting caveolar
domain is sensitive to mechanical perturbation and to oxidative stress. Disassembly of
caveolae caused by increased membrane tension or other stress conditions releases cavins
into the cell allowing interactions with diverse intracellular targets to trigger cellular responses.
These results highlight a critical role for caveolae and the caveolin-cavin system as protective
and stress signaling elements of the plasma membrane.
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