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Mono- and polyunsaturated phosphatidic
acid differentially regulate
the last steps of neurosecretion

Lipids have been recently suspected to contribute to vesicle fusion, but the precise mecha-
nism remains elusive. Phosphatidic acid (PA) synthesized by phospholipase D1 (PLD1)
has been described to be crucial in regulated exocytosis both in neuroendocrine cells and
in neurons. Using a combination of pharmacological and molecular approaches associated
with genetic mouse models, we have recently shown that PA produced by PLD1 regulates the
last key steps of secretory granule exocytosis in neuroendocrine chromaffin cells. Interestingly
these observations revealed that mono-unsaturated PA control the number of exocytotic events
most likely by contributing to granule recruitment/docking, whereas poly-unsaturated PA regu-
late fusion pore stability and expansion. We also found that PA modulates secretory granule
biogenesis, transport, and recycling, revealing a very complex regulation of the entire life cy-
cle of secretory vesicles by PA. We will also present novel tools to study in more detail these
pleiotropic functions of PA in vesicular trafficking. Altogether, this work opens a novel insight
into the different roles in a given cellular function that subspecies of the same phospholipid may
play based on their fatty acyl chain composition and highlights one of the possible functions of
polyunsaturated fatty acids during neurosecretion.
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