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Regulatory mechanisms underlying neuronal dynamic: Lipid-mediated signals from
internal membrane to plasma membrane
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We showed that the synthesis of acidic phospholipid phosphatidic acid, which

is required for attractive axon guidance during neural development, is dependent on the lipid
metabolizing enzyme phospholipase D, and identified an isoform of phospholipase D on VAMP2-positive
membrane vesicles that drive growth cone turning. When VAMP2 vesicles approach the growth cone
plasma membrane, phosphatidic acid levels are transiently increased in a phospholipase D-dependent
manner confined to the approach site. Syntaxin 1A, a target membrane SNARE protein bearing an acidic
phospholipid-binding domain, accumulates in this plasma membrane region, mediating attractive
guidance via exocytosis of VAMP2 vesicles.
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