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Asymmetric actin assembly driven by N-WASP at saddle-shaped membrane necks

Abstract (500 words maximum)

Actin assembly plays a critical role in various membrane remodeling processes, including
endocytosis, where vesicle formation involves the emergence of a bud connected to the plasma
membrane through a saddle-shaped neck. Although actin has been reported to localize around
endocytic neck regions and contribute to membrane deformation, the mechanisms governing its
spatial organization and force generation remain poorly understood. To address this
fundamental question, we developed a reconstituted system that recapitulates membrane neck
geometry by wrapping lipid bilayers around micron-sized beads on glass substrates. The
formation of saddle-shaped membrane necks was validated by the selective enrichment of the
curvature-sensing BAR protein SNX9. Strikingly, we observed that the actin nucleation-
promoting factor N-WASP accumulates at membrane necks by itself. This neck-localized N-
WASP triggers a local assembly of Arp2/3 complex-mediated branched actin networks that is
asymmetrically around the neck. Such asymmetric actin assembly generates directional forces,
resulting in both lateral and vertical displacements of the beads. Our findings reveal a minimal
physical mechanism by which curvature-sensing N-WASP spatially organizes actin force
production at saddle-shaped membrane necks.
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