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The Effect of GAP-43 Ser41 Mutants on the Gephyrin- GABAA
Receptor Interaction in Developing Cortical Neurons
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Growth-associated protein 43 (GAP-43) is a membrane protein highly expressed in
the growth cone of developing and regenerating neurons. GAP-43 can be activated
by protein kinase C (PKC) upon phosphorylation at serine 41 (S41) to promote
neurite outgrowth. During neuronal development, GABAA receptors are clustered
by gephyrin at y2 subunit (GABAARY2) to enhance their synaptic transmission
efficacy. In our previous study, we found that blockade of PKC activity by PKC
inhibitor RO318220 induce the association between GAP-43 and gephyrin. In the
present study, we further found that PKC inhibitor decreased GABAA receptors on
cell surface presentation. This evidence suggest that PKC phosphorylation of
GAP-43 may regulate the gephyrin-mediated GABAA receptor clustering. To test
this hypothesis, we established a wild type GAP-43 expression construct and two
GAP-43 mutants by replacing the GAP-43 Ser41, the PKC phosphorylation site with
aspartic acid (S41D) or alanine (S41A) to mimic its phosphorylated or
dephosphorylated forms, respectively, and transfected these mutants into
developing cortical neurons at 4 days in vitro for their overexpression. The results
show that the GAP-43S41D-transfected neurons exhibited long and more arborizing
neuritis, whereas GAP-43S41A-transfected ones show retracted neurites. In
addition, GAP-43S41D overexpression was accompanied by increase in the
interaction of GABAARY2 and gephyrin, GABAARY2 aggregation in the cell periphery,
and the surface expression of GABAAR as revealed by biotinylation assay, whereas
GAP-43S41A transfection gave rise to opposite results. Finally, we found that
blocked of neuronal activity by voltage-gated sodium channel blocker tetrodotoxin
and calcium channel blocker nifedipine also increase the association between
gephyrin and GABAARYy2. Together, the results suggest that PKC-mediate GAP-43
phosphorylation promotes the gephyrin-GABAARYy?2 interaction and enhances the
surface expression of GABAAR. This event depends on neuronal activity, further
suggest that the activity-dependent neuroplasticity plays a pivotal role in the

establishment of GABAergic synapse and inhibitory neurotransmission.



