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Retention mechanism of luminal proteins in endoplasmic reticulum
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Protein sorting in intracellular traffic is one of the central issues in cell biology. Newly
synthesized luminal soluble proteins in the endoplasmic reticulum (ER} are sorted either as
permanent ER resident proteins or are iransported through the Golgi apparatus for further
sorting such as secretory or as lysosomal proteins. Recently a sorting signal has been suggested
for selective retention in the ER luminal space. We found by immunogold electron microscopy
that protein disulfide-isomerase (PDI), a major resident protein in the ER of many tissues, is
exceptionally transported from ER in rat exocrine pancreatic cells to glandular lumen through
secretory pathway. For the purpose of understanding the machinery of the ER retention we
investigated this phenomenon and tried (o identify a putative receptor for the retention signal,
and following results were obtained.

1) In vitro pulse-chase experiment indicated secretion of PDI in rat exocrine pancreatic cells.
Results of several biochemical comparisons suggest that there is no major change in the secreted
PDE molecules. Furthermore, we prepared polyclonal antibody specific to the retention signal
sequence, KDEL, (anti-KDEL antibody) and suggested by this antibody that the secreted PDI
possesses the KDEL sequence. For probing possibility of secretion of other ER resident proteins,
polyclonal antibodies against grp78 (BiP) and endoplasmin (grp34) were prepared. Secretion of
both proteins in this tissue was shown by the antibodies. These results suggests possibilities that
the ER resident proteins might over-flow from the receptor for KDEL sequence (KDEL-receptor} or
the cellular retention mechanisms being defective in this tissue.

2) We raised an anti-idiotype antibody by immunizing rabbits with the affinity-purified
anti-KDEL antibody in order to identify KDEL-receptor. The obtained serum competitively
inhibited binding of the anti-KDEL antibody to a synthetic peptide containing KDEL sequence.
Immunoblotting with the anti-idiotype antibody revealed a major immunoreactive band of about
76 Kd in mouse hybridoma extracts. This band was detectable in both microsome and Golgi
fraction, but not in the plasma membrane fraction. Immunogold electron microscopy showed that
antigen of this antibody localized in the lumen of unknown membrane compatments near the ER
and Golgi apparatus, and not in the ER. There is a possibility that this compartment might be a
place of recycling of the ER resident proteins and further investigation is needed to resolve the
possibility.

3} Anti-KDEL antibody were applied to identify new ER luminal proteins bearing KDEL
sequence. Several unknown bands were detected in immunoblotting of various tissues extracts
with anti-KDEL antibody, For example unknown about 45 Kd molecule was reacted as major
band in rat cerebellum extracts, Purification of the moiecule is in progress.
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