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VABILO

Slovensko fiziolosko drustvo vljudno vabi na predavanje z naslovom

»Role of phospholipase D-derived phosphatidic acid in
neuroendocrine secretion.«

Predaval bo
Dr. Nicolas Vitale

vsredo, 18. 08.2017 ob 14:00 uri v veliki vajalnici PAFI, Zaloska 4 v Ljubljani.
Predavanje bo v angleSkem jeziku.

Summary:

The secretory pathway in neuroendocrine cells involves vesicular trafficking that leads to the
release of hormones and neuropeptides in the extracellular medium. The final stage of this
pathway, known as regulated exocytosis, consists of the tethering and docking of the mature
vesicles or granules to the plasma membrane and ends by the fusion of secretory and plasma
membrane. In addition to the important role played by proteins, recent studies have highlighted
the involvement of membrane lipids to promote regulated exocytosis. Among them,
phosphatidic acid (PA), the simplest glycerophospholipid, is known to generate membrane
curvature and recruit key proteins. In a consequence, PA appears as an attractive candidate to
regulate different steps of the exocytotic process. Using adrenal chromaffin cells as a model of
neurosecretion, our previous studies demonstrated that PA synthesis by the enzyme
phospholipase D1 (PLD1) at the plasma membrane plays a positive role during secretory
granule exocytosis. More recently, using amperometric recordings and electron microscopy on
PLD1-knockout mice, we found that PLD1 regulates the fusion pore dynamics and promotes
docking of secretory granules in chromaffin cells. Novel PLD1 inhibitors reproduce the effect on
exocytosis observed in PLD1-knockout chromaffin cells, confirming the essential role of PLD1
activity in this process. Using this pharmacological approach, we aim now to further understand
the precise role of PLD1-derivated PA on the recruitment of secretory granules to the plasma
membrane. To follow the dynamics of granules, we performed time-lapse confocal microscopy in
chromaffin cells where PLD1 activity is inhibited. Tracking analysis showed a reduced motility of
the granules consequently to inhibition of the enzyme. Of interest, the granules that display a
directed trajectory have their motility specifically reduced, suggesting that PLD1-mediated PA
modulates transport of granules toward the plasma membrane. Furthermore, analysis of plasma
membrane sheets by electron microscopy indicated that PLD1 could contribute to the formation
of actin bundles, essential cortical cytoskeletal structures that link docked granules to plasma
membrane. With the help of a genetically encoded PA probe expressed in chromaffin cells, we
evaluated the precise distribution of this lipid near the exocytotic site and cytoskeletal
structures, as well as its potential molecular partners during exocytosis.
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