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“Novel model for plasma membrane organization”

Control of the lateral diffusion of immune receptors supports pathogen induced
activation via their clustering. The encounter is often brief, thus receptors
oligomerization and activation must be rapid. Arguably, the uninterrupted diffusion of
these receptors is beneficial, however, most membrane proteins exhibit confined
behavior. Kusumi et al., proposed a “fence and picket” membrane model in which
tfransmembrane proteins, the “pickets” are transiently immobilized by interacting with
the cortical cytoskeleton.

Here, CD44, an abundant single pass transmembrane protein in macrophages,
is shown to function as a picket. Not only CD44 is bound to the cortical actin
cytoskeleton, but also to the pericellular coat via multiple hyaluronan (an abundant
extracellular matrix protein) binding sites. Through these interactions, CD44 limit the
diffusion of phagocytic receptors. Remodeling of the cortical actin fence acts
indirectly to support clustering and activation of receptors to initiate pathogen
phagocytosis.

This work provides novel insights on the organization of cell membrane and how
it controls receptor activation.
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