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GAP-43 protein and its binding lipid phosphatidylinositol-4,5-bisphosphate 
(PI (4, 5) P2) are required for rapid endocytosis in chromaffin cells

GAP-43, called neuromodulin, is a major calmodulin (CaM) and PI (4, 5) P2 
binding protein that plays a key regulatory role in synaptic plasticity (e.g. learning 

and memory). CaM is the Ca2+-receptor for rapid endocytosis (RE) established as the 
clathrin-independent and dynamin-1-dependent mechanism of vesicle retrieval in adrenal 
chromaffin cells (ACC). Here, we used patch-clamp recording of whole cell membrane 
capacitance in ACC to monitor exocytosis coupled to RE in response to pharmacological 
alteration of GAP-43 and PI (4, 5) P2 levels using anti-GAP-43 antibodies and phenylarsine 
oxide (PAO) respectively. We found that anti-GAP-43 antibodies and PAO completely 
blocked RE whereas there was no effect on exocytosis or Ca2+ currents. Inclusion of 
exogenous CaM, dialyzed into the cell via the whole-cell patch pipette, rescued RE in 
cells treated with anti-GAP-43 antibodies. Similarly, infusion of PI (4, 5) P2 through 
the patch pipette was able to rescue RE blockade by PAO though with slower kinetics 
in comparison to control untreated cells. However intracellular delivery of PI (4, 5) P2 
precursor, phosphatidylinositol 4-phosphate (PI4P) failed to restore RE in presence of 
PAO. In absence of PAO, PI (4, 5) P2 and PI4P potentiated and inhibited respectively 
RE. Application of the bifunctional thiol dithiothreitol to PAO-treated cells completely 
prevented the inhibitory effect of PAO on RE. Our data indicate show that: GAP-43 is 
the prime candidate for regulating free CaM levels required for rapid recycling (RE) of 
vesicles; PI (4, 5) P2 is directly involved in the signaling (mechanistic) process of RE, 
probably by facilitating CaM sequestration at endocytic sites for vesicle retrieval.
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