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Heterologous Expression of Yeast Prepro—a-Factor in Rat
Pituitary GH3 Cells
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Yeast pheromone d-factor is a 13-amino acid peptide hormone that is
synthesized as part of a larger precursor, prepro-a-factor, consisting of a signal
peptide and a proregion of 69 amino acids, which contains three potential
glycosylation sites. The carboxy-terminal half of the precursor contains four
tandem copies of mature a-factor, each preceded by spacer peptides of six or eight
amino acids (variations of Lys—Arg-Glu-Ala-Asp-Ala-Glu-Ala), which are excised
to produce mature da-factor. To investigate the molecular basis for intracellular
sorting, proteolytic processing, and_storage of peptide hormone precursors, yeast pp
af was_heterologously expressed in rat pituitary GHs cell. In GH3 cells, as in
yeast, the nascent polypeptide is efficiently ta'rgeted to the ER, where it undergoes
cleavage of its amino-terminal signal peptide and core glycosylation to form
glycosylated pro-a-factor. Subsequently, this species rapidly disappears from cells
with a half life of 230 min, and are secreted to the medium. In these cells gg)ﬂf
was accurately processed to the mature d-factor with an efficiency of =20%.
However, only 10% of the newly synthesized mature da-factor and unprocessed
precursor were stored intracellularly, whereas 90% was sorted to the constitutive
pathway and secreted rapidly into the medium with kinetics identical to endogenous
growth hormone. We demonstrated that expression of yeast ppaf in GHs _rat
pituitary cells results in the secretion of mature a-factor and unprocessed pdf into
the medium, suggesting that this wild type-prohormone could transit through the
mammalian _secretory pathwagr as_endogenous protein. OQOur results show that
signal peptide of yeast does direct it into the ER, and proregion does to the
distal elements of the lgi apparatus, respectively, but processing in putative
cleavage site are not efficient.
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