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The central nervous system (CNS) is a complex structure containing numerous
cell types. Oligodendrocytes are the myelinating cells of the CNS. The myelination
of axons by oligodendrocytes is of vital importance to the function of the CNS, since
abnormalities in the oligodendrocyte development can lead to the generative
neurological diseases. Although the differentiation of the early progenitor cell into
oligodendroglia has been well characterized in vitro, its relevance to the CNS
development is not yet well established. One is limited by the availability of early
markers which would specifically recognize oligodendrocyte progenitors among other
cell types. In attempt to characterize the oligodendrocyte lineage in vivo, they
performed 7n situ hybridization using the probes for mRNA encoding PDGF o« receptor
mRNA, and PLP/DM-20 mRNA encoding PLP and DM-20, two isoforms of the myelin
proteolipid protein, structural proteins of the CNS myelin.

PDGF «R mRNA: /n vitro, oligodendrocyte progenitors were shown to express
the alpha-isoform of PDGF receptor, which is down-regulated with development.
Immunoselection with an antibody against rat PDGFaR produced the cultures where 95%
cells expressed PDGFaR. When these cells were allowed to differentiate, many of them
developed into mature oligodendrocytes. [n vivo, the cells containing PDGF « R
transcript appeared in the restricted locations within the ventral portion of the
spinal cord. Therefore, PDGFaR has been proposed to be one of the earliest reliable
markers for the lineage in the spinal cord and possibly in the brain.

DM—-20 mRNA: Products of the PLP/DM-20 gene, proteolipid protein PLP and
its isoform DM-20, are the most abundant proteins of the CNS myelin. Besides the
structural function, one or both of these proteins seem to be necessary for the early
development of oligodendrocytes. It has been demonstrated that a point mutation or
a slight overexpression of the PLP/DM-20 gene causes severe effects on myelin
formation and survival of oligodendrocytes. The appearance and behavior of the cells
which express PLP/DM-20 transcript during early development was relevant of the
oligodendrocyte precursors. Thus, mRNA PLP/DM-20 has been proposed as another early
marker for the oligodendrocyte development, though the identity of the early
PLP/DM-20 expressing cells is still under debate.

Direct comparison of the two markers on the adjacent paraffin sections
revealed that cells containing PDGF«R transcript were different from the PLP/DM-20
expressing cells. Toreject the possibility, that the PLP/DM-20 expressing cells were
not related to the oligodendrocyte lineage, they examined the developmental profile
of PLP/DM-20 expression in the brain. Since no drastic changes between the early and
the late PLP/DM-20-expressing cells could be found, they assumed that they indeed
belong to the same cell lineage. On the next step, they made use of the mRNA encoding

UDP-galactose ceramide galactosyltransferase (CGT), the established marker for
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premyelinating oligodendrocytes. Obvious 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
PDGF « R mRNAs marked different populations of the oligodendrocyte precursors.
Similar experiments have been reported by Yu and colleagues (1994), who could trace
the cells expressing PDCGF « R-mRNA into the oligodendrocyte lineage both 7n vitro and
In vivo, using another oligodendrocyte marker, 2-3~cyclic-nucleotide 3'-
phosphodiesterase mRNA (CNP-mRNA).

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. PDGF causes mitogenic response in the early progenitors which carry
receptors to this growth factor. As these cells mature, they louse the receptors and
do not respond to the PDGF any more. 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 they showed that the PLP gene
expression is directly associated with secretion of a factor, which increases the
number of oligodendrocytes. Here they present the data suggesting 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. Purified PLP or its C-terminal
fragment could affect the development of oligodendrocytes at extremely low
concentrations (0.3pM). The dose-response curve of PLP/DM-20 or PLP-peptide showed
reduced activity at higher concentration, and accordingly they did not affect
cultured oligodendrocytes after major PLP gene expression occurred within these cells.
Thus, PLP gene product can be secreted into the medium and exerts biological
activities within a narrow window in development before the major induction of the
PLP gene expression occurs.

A systematic investigation of the role of the PLP/DM-20 gene products in
the developing murine CNS has been accessed both 7n vivoand in vitro. PLP/DM~20 mRNA
is expressed in the embryonic hindbrain by the subset of the oligodendrocyte
progenitors. The PLP C-terminal fragment can be secreted and is capable to promote
the differential/survival of oligodendrocytes inm vitro. The combined evidence
suggests that PLP/DM-20 gene products can regulate the development of distinct

oligodendrocyte lineage in the developing CNS.
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