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            Abstract
The exocyst complex tethers vesicles at sites of fusion through interactions with small GTPases. The GÂ protein RalA resides on Glut4 vesicles, and binds to the exocyst after activation by insulin, but must then disengage to ensure continuous exocytosis. Here we report that, after recognition of the exocyst by activated RalA, disengagement occurs through phosphorylation of its effector Sec5, rather than RalA inactivation. Sec5 undergoes phosphorylation in the G-protein binding domain, allosterically reducing RalA interaction. The phosphorylation event is catalysed by protein kinase C and is reversed by an exocyst-associated phosphatase. Introduction of Sec5 bearing mutations of the phosphorylation site to either alanine or aspartate disrupts insulin-stimulated Glut4 exocytosis, as well as other trafficking processes in polarized epithelial cells and during development of zebrafish embryos. The exocyst thus serves as a â€˜gatekeeperâ€™ for exocytic vesicles through a circuit of engagement, disengagement and re-engagement with G proteins.
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                    Figure 1: RalA promotes exocyst function independently of GTP hydrolysis.[image: ]


Figure 2: The RalA-interacting exocyst subunit Sec5 undergoes hormone-stimulated phosphorylation in its effector domain.[image: ]


Figure 3: Sec5 effector-domain phosphorylation disengages the G protein RalA during vesicle targeting.[image: ]


Figure 4: PKC catalyses Sec5 effector-domain phosphorylation, which negatively regulates RalA interaction.[image: ]


Figure 5: Sec5 phosphorylation contributes to a cyclic regulatory loop on recognition by RalA.[image: ]


Figure 6: Sec5 phosphorylation contributes to cellular organization and organism development.[image: ]


Figure 7: Proposed model describing the role of the cyclic phosphorylation of Sec5 in an engagementâ€“disengagement cycle between the exocyst and its upstream G protein.[image: ]
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