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Despite the presence of neural stem cells in the adult brain, repair of brain
damage caused by injury or disease is still a challenge. It has been shown that
oligodendrocyte progenitor cells (OPCs) respond to various kinds of damage in the
adult central nervous system (CNS). Indeed, many OPCs are found in acute or
chronic demyelinated areas, but not all of them differentiate efficiently into mature
oligodendrocytes in the demyelinated CNS. Recent studies have also shown that
OPCs marked by Olig2, a basic helix-loop-helix transcription factor, which
stimulates OPCs to differentiate into oligodendrocytes, is strongly upregulated in
many pathological conditions including acute or chronic demyelinating lesions in
the adult CNS. Despite their potential role in the treatment of demyelinating
diseases, the long-term cellular fate of these Olig2-upregulated OPCs has not been
identified due to the lack of stable labeling methods. To identify the cellular fate of
these OPCs in the damaged area of the CNS, I have used double-transgenic mice,
in which I was able to label Olig2-expressing OPCs conditionally with green
fluorescent protein (GFP). Demyelination was induced in the CNS in these mice by
feeding them with cuprizone, a copper chelator. After six weeks of cuprizone
induction, Olig2 marked

GFP-positive cells were processed for a second labeling with the major
neural cell markers APC (mature oligodendrocyte marker), GFAP (astrocyte
marker), NeuN (neuronal marker), Ibal (microglia marker) and NG2 proteoglycan
(OPC marker). More than half of the Olig2 marked GFP-positive cells in the
corpus callosum in the CNS showed colocalization with NG2 (55% in the controls
and 67% in the cuprizone treated group). Colocalization of APC with Olig2 marked
GFP-positive cell was significantly higher in the cuprizone-treated group (38%)
than in the controls (25%). While significant difference in oligodendrocytic lineage
cell differentiation was found between the groups, no significant difference was
observed in astrocytic lineage cell differentiation. No neuronal or microglial lineage
cells were found in this experimental condition. Although Olig2 marked
GFP-positive cells still showed NG2 colocalization throughout the experimentation
period but did not showed any cell lineage differentiation, suggesting that OPCs
tend to keep progenitor-like characteristics. My study has identified the fate of the
Olig2-expressing progenitors directly by and endogenous genetic labeling approach
in vivo in the demyelinated lesions.
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BROE MAK TIIZOBRLED Z LIXEMNICEETH D, T OB TIXATH
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DB REA Y TF o FadA MIoE L7220 & S FREZR 25 BRAH & TR
S>TEY, BYBREFIERICHE I AMEBEFINTERET NV EITERR > TN D,
F 1A EIOBEIZBV TS BEEE T IV T Olig2 marked GFP-positive cells 3%
RBAV IF FadA MIMEL2WRAEZL Ao &b, BEREICE
WCEIT VU AMLERITEODEBERERABERAL Y I7 0 Fath A h~Dafke
WORBORIIHEET DI EEZOND,

Ulo X5z, RRCIRBEREBORBERBICRERTRE 525 b0 T, Fiif
£ BRERERT DL ZABD7 2, Lo TEEZE—RIX. ARIIHBEL (N
AFH AT R) ORI E LTHED S LD ERBDT,



