




PDGF-AA in the developing CNS
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Fig. 2. Expression of PDGF mRNAS in P8 rat optic nerves. Cryosections (10
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(hPDGF) is a mixture of dimeric forms, PDGF-AB being
the major species (Hammacher et al., 1988).
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Several lines of evidence point to type 1 astrocytes, which
are the major cell type in the perinatal rat optic nerve (Miller
et al., 1985). Cultured astrocytes from newborn rat cerebral
cortex, which closely resemble type 1 astrocytes in optic
nerve cultures, synthesize and secrete PDGF dimers into the
culture medium (Richardson et al., 1988). Astrocyte-
conditioned medium is mitogenic for 0-2A progenitor cells
(Noble and Murray, 1984), and prevents premature
differentiation of embryonic 0-2A progenitors in vitro (Raff
et al., 1985), and both these activities are abolished by
antibodies to PDGF (Raff et al., 1988; Richardson et al.,
1988). The experiments reported here further strengthen the
notion that type 1 astrocytes produce PDGF in the developing
optic nerve. By in situ hybridization, we have demonstrated
the presence of PDGF A chain mRNA in optic nerves of
P8 rats (Figure 2), and also in neonatal and adult nerves (not
shown). The spatial distribution of PDGF mRNA (nearly
uniform throughout the nerve), while it is not distinctive,
is similar to that of mRNA encoding GFAP, an astrocyte-
specific intermediate filament protein. With the PDGF A
chain probe, there was usually a narrow layer of slightly
higher grain density just beneath the surface of the nerve,
which may reflect the frequent siting of astrocyte cell bodies
in this region (Miller et al., 1985). This feature is barely
discernible in Figure 2 but in other sections was more
obvious. We did not notice a similar dense layer with the
GFAP probe, but since GFAP is an intracellular protein,
while PDGF is secreted, we would not necessarily expect
their mRNAs to reside in the same regions of the cell; PDGF
may be translated preferentially in the cell body near the
Golgi, while GFAP may be translated throughout the cell,
including the cell processes. Subcellular localization of
specific mRNAs has been described in other cell types (Trapp
et al., 1987; Fontaine et al., 1988).
We have been able to detect readily PDGF A chain mRNA

by Northern blot analysis of RNA from cultured cortical
astrocytes and whole rat brain (Richardson et al., 1988),
and by in situ hybridization in perinatal rat optic nerves
(this paper), but we have never been able to demonstrate
convincingly mRNA encoding the B chain. Since it is thought
that PDGF is mitogenic only as a dimer, we conclude that
the predominant isoform of PDGF in the CNS is PDGF-AA.
Two alternatively spliced human PDGF A chain mRNAs
have been identified from cDNA clones. The longer form
contains an extra 69 bp at the 3' end of the coding sequence
(Betsholtz et al., 1986; Collins et al.,
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