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Analysis of molecular mechanism governing development of glial cell
in the central nervous system.
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Molecular mechanisms governing glial development in the central nervous
system have been investigated. A new appreach for identifying factors involved
in astrocyte differentiation was developed. We established an immortalized cell
line (HB108&-10), which expresses the lac? gene under control of GFAP promoter,
thus lacZ expression can be used as a marker for astrocyte development in this
cell line. HB108-10 is presumed to be immortalized from astrocyhte precursor
cells and does not express the lacZ gens when cultured at 32°C. However, when the
temperature is shifted to 39°C, it will resume differentiation and expresses thé
lacZ gene. We intrcduced cDNA library inserted in a retroviral vector into
HBE108-10 cultured at 32%C. Cells which began to express the lacZ gene were
considered te have resumed differentiation and were collected by FACS after
labeling the lacZ-positive cells by a fluorescent substrate, FDG. The cDNA
insert was recovered by PCR and was shown to encode c¢ystatinC. We are currently
investigating heow c¢ystatinC, a c¢ystein protease inhibitor, is involved in
astrocyte development.

Oligodendrocytes are the myelinating cells of the CNS. To characterize the
oligodendrocyte lineage in vive, we pexrformed in situ hybridization using the
probes for mRNA encoding PDGF O receptor mRMWA, and PLP/DM-20 mRNA encoding PLP and
DM-20, two isoforms of the myelin proteolipid protein, structural proteins of the
CNS myelin. Direct comparison of the two markers on the adjacent paraffin
sections revealed that cells containing PDGFQR transcript were different from
the PLP/DM-20 expressing cells. To reject the possibility that the PLP/DM-20
expressing cells were not related to the oligodendrocyte lineage, we made use of
the mRNA encoding UDP-galactose ceramide galactosyltransferase (CGT), the established
marker for premyelinating oligodendrocytes. Obwvious regional overlap between
PLP/DM-20 and CGT transcripts strongly suggested the oligodendrocyte origin of
the PLP/DM-20-expressing cells. Therefore, in the embryonic CNS, the expression
of PLP/DM-20 and PDGFGR mRMAs marked different populations of the oligodendrocyte
Precursors.

The role of the PDGFaR expression in the oligodendrocyte progenitors has
‘been characterized, while the significance of the early PLP/DM~20 expression is
not yet clear. PLP/DM-20 gene is expressed and abnormality in the PLP mutants
found before the myelinating period, suggesting premyelinating function of the
PLP/DM~20 gene product. Previously we showed that the PLP gene expression is
directly associated with secretion of a factor, which increases the number of
oligodendrocytes. We showed that this activity is mediated by a fragment
containing C-terminal portion of PLP or DM-20, secreted into the medium.
Furthermore, a synthetic peptide corresponding to 215-232 residues of PLP/DM-20
also exhibited a similar activity. The combined evidence suggests that PLP/DM-20
gene products can regulate the development of distinct oligedendrocyte lineage in
the developing CNS.
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