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Molecular mechanisms of the remyelination in chronic phase of spinal cord injury
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Oligodendrocyte precursor cells (OPCs) act as a reservoir of new

oligodendrocytes (OLs) in homeostatic and pathological conditions. OPCs are activated in response to
spinal cord injury (SCI), to generate myelinating OLs. This OPC activation is the first step in the
process of remyelination, and proper control of OPC activation is important for tissue repair
following SCI. However, the molecular mechanisms underlying OPC activation, especially its
epigenetic regulation, remain mostly unknown. In this study, we demonstrate that chromodomain
helicase DNA binding protein 7 (Chd7), which is a member of the Chd family of chromatin remodelers
and is a causative gene for human CHARGE syndrome, collaborates with Sox2 and regulates OPC

activation following SCI.



¢y

@

PDGFRa-CreER; CAG-CAT-EGFP

®

Chd7

Chd7

*

®

®

PCR

Chd7

invitro

Chd7

Chd7
Chd7



(PDGFRa-CreER;Chd7flox/flox

Chd7 cK0)
@
Chd7
Chd7 cKO
BMS
®)
Chd7
(©)) Chd7
Sox2
(10)
Sox2
Chd7
Chd7
Sox2 Ki67
Chd7
i 3100 O Intact
g(} 2; 0 . B 3dpi
2 88 o
© s
TG 40
=2
g 20

c

3

55

5
5

o

£

-

HHEBHE OFEEMRIZE TS ChdT & Sox2 DER

Chd7
Chd7
Sox2
Chd7  Sox2
Sox2 Chd7
Chd7
Chd7
Chd7
Chd7 (Chd7 cKoO
)
3
Brdu Ki67
Chd7 cKO
Control Chd7 cKO

O Control
B Chd7 cKO

60

GFP /BrdU

Marker* cells
among GFP* cells (%)

FP /K67

~
G

H2 miEEAMETEIZE TS Chd7 DS

cleaved Caspase3

NG2 Sox10
Chd7 cKO
NG2 Sox10
Chd7 KO
GFAP
Chd7
42
Chd7 cKO
GSTp
Control Chd7 cKO

FluoroMyelin

000m

X3 HHEIZHIT5 ChdT DEEE



BMS

Chd7 cKO
g = Control
7 Chd7 ckKO
£6
B 5 +
g 4
& 3 e " L4
2
1
0

0 7 14 21 28 35 42
Time after injury (day)

B4 #EE B e EE T E

Chd7

Chd7
Chd7
Chd7 Edu
Ki67 PDGFRa
Sox10 GalC
MBP
GFAP
Chd7
Chd7  Sox2
Sox2
Sox2
Sox2
Sox2
Chd7  Sox2

% BRI F
’/‘f‘ O

AT ForOH A TSR

[ 5 BiSEHEASIZ 3175 Chd7 & Sox2 DR E]

Sox2 Chd7
Sox2
Chd7  Sox10
He et al, Nat Neruosci 2016
Chd7
Chd7  Sox2
Chd7
Chd7
Chd7
5

Ichihara Y, Doi T, Ryu Y, Nagao M,
Sawada Y, Ogata T. Oligodendrocyte
Progenitor Cells Directly Utilize
Lactate for Promoting Cell Cycling and
Differentiation. J Cell Physiol. 2017
232:986-995.

Okazaki R, Doi T, Hayakawa K, Morioka
K, Imamura O, Takishima K, Hamanoue M,
Sawada Y, Nagao M, Tanaka S, Ogata T.
The crucial role of Erk2 in
demyelinating inflammation in the
central nervous system. J
Neuroinflammation. 2016 Sep
5;13(1):235.

Ohya J, Chikuda H, Kato S, Hayakawa K,
Oka H, Takeshita K, Tanaka S, Ogata T.
Elevated Levels of Phosphorylated
Neurofilament Heavy Subunit in the
Cerebrospinal Fluid of Patients with
Lumbar Spinal Stenosis: Preliminary
Findings. Spine J. 15(7):1587-92,
2015.



Miyamoto Y, Torii T, Takada S, Ohno N,
Saitoh Y, Nakamura K, Ito A, Ogata T,
Terada N, Tanoue A, Yamauchi J. (&Y

Involvement of the Tyro3 receptor and 0GATA, Toru
its intracellular partner Fyn
signaling in Schwann cell myelination.
Mol Biol Cell. 26(19):3489-503, 2015.

00392192
Sugimori M, Hayakawa Y, Boman BM, ®
Fields JZ, Awaji M, Kozano H, Tamura NAGAO. Motoshi
R, Yamamoto S, Ogata T, Yamada M, Endo ’
S, Kurimoto M, Kuroda S. Discovery of
Power-Law Growth in the Self-Renewal
of Heterogeneous Glioma Stem Cell
Populations. PLoS One. 10(8):e0135760, 00359671
2015.
®
SUGIMORRI, Michiya
2
20464026
33
2014 9 27
11
2014 12 6
0
0




