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Elucidation of phenotype changes of oligodendrocyte precursor cells in cerebral
infarction and therapeutic application
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We have found the following findings: 1) In a mouse model of cerebral
infarction, perivascular oligodendrocyte precursor cells (OPCs) increase in the cerebral cortex in
parallel with post-stroke angiogenesis. 2) Primary cultured OPCs subjected to severe hypoxia express

and secrete more pro-angiogenic factors and less OPC differentiation factors compared with normal
OPCs. 4) Primary cultured OPCs subjected to moderate to mild hypoxia express and secrete a decreased
level of pro-angiogenic factors and an increased level of OPC differentiation factors. 5) The
transplantation of severe hypoxia-preconditioned OPCs into a mouse model of cerebral infarction
promotes angiogenesis, reduces infarct volume, and improves motor dysfunction.



2015 4

" Neurovascular Unit”

oligodendrocyte precursor cell, OPC
oligodendrocyte, OLG

"perivascular OPC"
"circulating pre-OPC"
"parenchymal OPC"

OPC Neurovascular Unit
phenotype
OPC OLG OPC
OPC
OPC " Neurovascular Unit”
OPC
OPC
OPC
OPC
OPC
OPC

1 OPC
2 OPC
3 OPC
1

Sciencell Research Laboratories
Cell systems blood brain barrier, BBB
in vitro BBB



media, CM
BBB

OPC

OPC

OPC

OPC

OPC

OPC

OPC conditioned

media transfer

OPC OPC
middle cerebral artery, MCAO
MCA OPC
OPC PDGFR-a MCAS/FACS
OPC RNA-seq OPC
“ PDGFR-a Cre/ERT / ROSA26-DTRflox/flox PDGFR-a
" OPC
OPC
OPC
OPC
OPC
OPC
” ” OPC
OPC
OPC
OPC
OPC
OPC
OPC
OPC
OPC
14
OPC

OPC



1 1 0 0

Minamiyama Sumio Sakai Madoka Yamaguchi Yuko Kusui Makiko Wada Hideki Hikiami Ryota 28
Tamaki Yoshitaka Asada-Utsugi Megumi Shodai Akemi Makino Akiko Fujiwara Noriko Ayaki

Takashi Maki Takakuni Warita Hitoshi Aoki Masashi Tomonaga Keizo Takahashi Ryosuke

Urushitani Makoto

Efficacy of oligodendrocyte precursor cells as delivery vehicles for single-chain variable 2023
fragment to misfolded SOD1 in ALS rat model

Molecular Therapy - Methods &amp; Clinical Development 312 329

DOl
10.1016/j .omtm.2023.01.008

Heterogeneity of oligodendrocyte precursor cells in health and disease

US-Japan Joint Workshop on the Neurovascular Unit

2023

139

2021

STROKE2021

2021




Transplantation of hypoxia-preconditioned oligodendrocyte precursor cells for ischemic stroke

65

2024




