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CARGOES IN POLARIZED EPITHELIAL CELLS
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ABSTRACT

In polarized epithelial cells, the spatio-temporal organization of apically targeted
glycosylphosphatidylinositol-anchored proteins (GPI-APS) is regulated by their sorting
mechanism in the Golgi apparatus. At the apical plasma membrane, GPI-APs are
organized in cholesterol-dependent heteroclusters, which form only in fully polarized cells
following homoclustering of GPI-APs in the Golgi apparatus. Cholesterol regulates the
formation of GPI-AP Golgi homoclusters, but is not sufficient to drive apical sorting. Golgi
and plasma membrane GPI-AP organization are drastically perturbed upon calcium
depletion, and the amount of calcium in the Golgi cisternae is critical for the formation of
GPI-AP homoclusters in this organelle. The amount of calcium in the Golgi apparatus,
regulated by the Secretory Pathway Calcium ATPase 1 (SPCAl) at the trans-Golgi
network (TGN), directly modulates GPI-AP clustering and, in turn, both their apical sorting
and plasma membrane organization. Recently it has been shown that SPCAL,
Sphingomyelin Synthase 1 (SMS 1) and sphingolipids populate the TGN and that SPCA1
Ca2+ pumping activity is promoted by maintenance of a physiologic level of SM in the
TGN. We reported that the inhibition of SMS affects GPI-APs trafficking leading to an
accumulation of cargoes at the Golgi complex level.
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