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The properties of cholesterol-dependent domains (lipid rafts) in cell membranes
have been controversial. Because integrin-mediated cell adhesion and caveolin both
regulate trafficking of raft components, we investigated the effects of adhesion and
caveolin on membrane order. The fluorescent probe Laurdan and two-photon
microscopy revealed that focal adhesions are highly ordered; in fact, they are more
ordered than caveolae or domains that stain with cholera toxin subunit B (CtxB).
Membrane order at focal adhesion depends partly on phosphorylation of caveolinl
at Tyr14, which localizes to focal adhesions. Detachment of cells from the
substratum triggers a rapid, caveolin-independent decrease in membrane order,
followed by a slower, caveolin-dependent decrease that correlates with
internalization of CtxB-stained domains. Endocytosed CtxB domains also become
more fluid. Thus, membrane order is highly dependent on caveolae and focal
adhesions. These results show that lipid raft properties are conferred by assembly
of specific protein complexes. The ordered state within focal adhesions may have
important consequences for signaling at these sites.
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