HEPR2ER Acta Physiologica Sinica, October 25, 2024, 76(5): 743-751 743
DOI: 10.13294/j.aps.2024.0068  http://www.actaps.com.cn; https://actaps.sinh.ac.cn

LB BRI A AR R S R BT Th e

M AR AT R, x) menhT

R TG AR A T S S, R S B AR b, I 200433 b E N BRI 55903 5=
Bk ga Rl A 310013

B E. DRKFRMAY U (oligodendrocyte precursor cells, OPCs) 48 $ Dy §E 2 43 0 N BRI /D S IR B Al i 9F 2 5 FR AR A 42 A
GUNREES T . 72 P BRES RS IL R, WU A R 2 R PEREAGAE, OPCs HARAAAE T M as X Ik, R L
TE 5 0 AR B R /0 T s 4 i 5 3B AT TR AL o« A% GO s\ OPCs 2 G2 B I AR 52 3, AU BRI 98 Sl /s 78 90 A=
WS, OPCsHARIRAR R MR R, MRRESE W liEE . TRy (interferon v, IFN-y). H4H/ 317 (inter-
leukin 17, IL-17)5&4H R F T 1] - FOPCs R B MU,  TE R )% #H 9COPCs (immune associated OPCs, imOPCs), 5 KR fu iy Al
&N S A . imOPCs R IE AT TollAE SZARAE NI 2 A RAR e e i SR ) 32 48, JF B Fr i BE s pe . 1R 2 PR i fe
1o WbAL, imOPCsIE ] 73 ih 2 F 58 VER 7 A& AR 7, 4 ThOA M 73 (L AINK 0 . Ridt il . BEWRd iS55 % . R
imOPCsH) i AR ThRE, KT YRS SCBMNLEE, - AT KA E TR L.

KR DRERATARYIM; 2%, R, RERMN; PRIRE

The role of oligodendrocyte precursor cells in immunoregulation
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Abstract: Oligodendrocyte precursor cells (OPCs) are recognized as the progenitors responsible for the generation of oligodendrocytes,
which play a critical role in myelination of central nervous system. In addition, in demyelinating diseases, such as brain trauma, ischemia,
and multiple sclerosis, OPCs are also found in demyelinated regions, but fail to differentiate into mature oligodendrocytes and remyelinate.
From traditional view, OPC is victim of immune response. However, recent studies have shed light on immune associated OPCs
(imOPCs), which are induced by interferon y (IFN-y), and interleukin 17 (IL-17), and are involved in the innate and adaptive
immune activation. By expressing multiple natural immune pattern recognition receptors, such as Toll-like receptors, imOPCs can
phagocytose myelin debris for antigen presentation. Furthermore, imOPCs can also secrete various inflammatory and chemotactic factors
to regulate the differentiation of ThO cells and the recruitment of NK cells, granulocytes and macrophages. Thus, it is of great impor-

tance to explore the immunoregulatory function of OPCs to elucidate the mechanisms and treatments of demyelinating diseases.
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oligodendrocytes, pre-OLs). />S4 . 150
KA OPCs 3 ZE D e 7 A0 T8 B R 5t 40 g
HZ 5, RMTRFTKPIFER, fERR
P LT A7AE LA G 58 AH 5 J5 PR 3 A D9 RFALE B S B A 5K
OPCs (immune associated OPCs, imOPCs) V. 74, {H
17 % imOPCs T HE BT 7L 850 /b, JLAE CNS
SEH RIE FH 5 CNS 5 R R AH A 1 AN B A
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SEEAPUR, F T H &R U,

MS 1)/ 55 o7 24 i B 2 LE B 9 TR R O 3L
ik MHC-1 4> 7, HIGshMmt R Es TIES
A B oAb, A BERR T4 i S 4k R
OPCs i IFN-y 8¢ TNF-a ¥ J5 7] L ik MHC-T 4>
T ¥, 384 imOPCs R IA f) MHC-1 4 T 5 B A
PURSR EIhREVE ? B R SR, R
JfL o R S O 2 Gk TRN=y 1) %% 55 DR /) A R o,
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Table 1. The expression of Toll-like receptors (TLRs) in oligodendrocyte precursor cells (OPCs) and associated cell line

TLRs PMID Cell type Method Function

TLR2 28558791 1'* MO3.13 cells / Down-regulation of CXCL8, CXCL (1, 2, 3)

TLR2 21971760 B Rat OPCs Immunohistochemistry Promotion of OLs’ survival, differentiation, myelin-like
membrane formation

TLR3 21971760 B Rat OPCs Immunohistochemistry Induction of apoptosis

TLR4 34887730 % Rat OPCs Immunofluorescence Nitrosative stress, NOS expression

TLR4 28558791 '™ MO3.13 cells / Up-regulation of CXCLS5

TLR5 28558791 ' MO3.13 cells / Down-regulation of CXCL8, CXCL (1, 2, 3), CCL5

TLR7 29408631 ** MO3.13 cells Immunofluorescence Cell apoptosis, innate immune activation

PMID: PubMed Unique Identifier; OLs: oligodendrocyte; NOS: NO synthase.
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5T 240 16 240 6 A0 T B A i e BT B (s BE R Y ) O
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Table 2. The expression of cytokines in oligodendrocyte precursor cells (OPCs) and associated cell line

Cytokines PMID Cell type Method Classification

IL-1p 25568099 Mouse OPCs qPCR Inflammatory cytokines
IL-6 B 22524232 MO3.13 cells ELISA Inflammatory cytokines
IL-17 ¥ 18156204 Human OPCs Immunohistochemistry Inflammatory cytokines
IL-18 ¥ 4705111 Human OPCs Immunohistochemistry Inflammatory cytokines
CCL(2/3/5) B 17314297 Mouse OPCs LiquiChip Chemokines

CCL7 28561022 qPCR qPCR Chemokines
CXCL(1/2/3/8) " 28558791 MO3.13 cells ELISA Chemokines

CXCL10 ™ 17314297 Mouse OPCs LiquiChip Chemokines

PMID: PubMed Unique Identifier.
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Fig. 1. Production and function of immune associated oligodendrocyte precursor cells (imOPCs). (1) Interferon-y (IFN-y) and interleu-
kin-17 (IL-17) secreted by T helper 1 (Thl) and Th17 cells inhibit oligodendrocyte precursor cells (OPCs) differentiation into mature
oligodendrocytes (OLs). (2) IFN-y and IL-17 secreted by Thl and Th17 cells promote the transformation from OPCs into imOPCs.
(3) imOPCs promote ThO cell differentiation into Thl and Th17 by secreting IL-1f, IL-6, IL-17, IL-18 and other inflammatory
cytokines. (4, 5) imOPCs recruit macrophages (M®), neutrophils (NE), NK cells and B cells to attack mature OLs by producing
CCL(2/3/5/7) and CXCL(1/2/3/8/10) under different pathological conditions. (6) imOPCs engulf myelin debris generated from dam-
aged OLs. (7) Innate immune activation associated receptors Toll like receptors (TLR2/3/4/5/7) are expressed in imOPCs to mediate
immune inflammatory response. (8) Major histocompatibility complex-I/II (MHC-I/II) expressed by imOPCs interact with T cell
receptor (TCR) on CD8/4°T cells to activate adaptive immune response NALP1/3: NACHT leucine-rich-repeat protein 1/3.
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