SECRETORY PROTEIN TRANSPORT FROM THE TRANS-GOLGI NETWORK OF MAMMARY EPITHELIAL CELLS: INVOLVEMENT OF LIPID MODIFICATIONS
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The mechanisms involved in milk specific protein transport to the apical cell surface of mammary epithelial cells (MEC) are not well known. To dissect further the machinery required for secretory vesicle formation from the trans-Golgi network (TGN) of MEC, we studied protein sulphation, a widespread TGN specific post-translational modification of secretory proteins, in the mammary gland of various species. After labelling of rat mammary gland explants with [35S]sulphate, three major sulphated bands with Mr. ≈ 25, 27 and 32 000 were found in the medium. 2D-PAGE analysis revealed that the two former bands migrated as multiple acidic spots with pI ≈ 4.0-4.5. These spots were identified by N-terminal sequencing as -lactalbumin, a protein specifically expressed in MEC during lactation and involved in lactose synthesis.

We have shown previously that phospholipase D activity is implicated in milk protein transport in the exocytic pathway, from the ER to the Golgi apparatus and from the TGN to the cell surface, most likely inhibiting secretory vesicle formation. Using sulphated -lactalbumin as a marker to monitor secretory vesicle biogenesis from the TGN of MEC, we further show that phospholipase D is involved in this transport step. After a 5 min pulse with [35S]sulphate, secretion of [35S]sulphate-labelled -lactalbumin in the chase medium was inhibited (≈30%) by butanol. Preliminary data suggesting a role for diacylglycerol, one possible downstream product of phospholipase D activity, in the formation of transport vesicles in the proximal secretory pathway and of secretory vesicles from the TGN will be discussed.
