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1 . FEEHUT (spinal cord injury, SCI) A4 FEUEE NG ThARESZ PR, H M, PRICEE LTS,
G A%, B 5 AH 5% 30 1) X T (myelin associated inhibitors, MAIs) 42 # #il] 52 451 7 KX #il 22 2 4 (central
nervous system, CNS) Fi2EEE () — M EEE K. X MAIs J HAS SIBER 0T- A 2l CNS g F A4
HME T, (R RER 5 A 0 A . MALTs 1) el 58 P26 A5 5508 6 1R R I B LR NI 50 04 B 1) H 92
TEITHRAL T 785 BB AR AR FEHE Ao KX PO Ah 22 B A A 5 R  MATLs B 52 AR 6 A ) 2 Th RE itk
Ji& UL DA T8 7 B8 AR T (1 BB A0 5 S 2 VR T SR AE — 45k .
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The study of immunotherapy strategies for spinal cord injury targeting

myelin-associated inhibitors and their receptors
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Abstract: Spinal cord injury (SCI) often leads to lower limb function even paralysis with declined cure rate, and
obviously reduces life quality of patients. Myelin-associated inhibitors (MAIs) play a pivotal role in inhibition of
the regeneration of damaged central nervous system (CNS). Interferencing the function of MAIs or theirs signaling
pathway is a promising method to overcome the inhibitory effects of MAIs in central nervous system, and enhances
axonal regeneration after SCI. The roles of MAIs and downstream signaling pathway inhibiting axonal regeneration
have been well investigated, which provides sufficient theoretical basis and target for SCI immunotherapy. The
research of the biological function of MAIs and their receptors in inhibition of axonal regeneration and
immunotherapy strategies for SCI is reviewed in this article.
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ZRGMHEBE. A IN-1 HTEMH CNS Bk
i b 5% P AR A AR KA B, Nogo 5 G A K HE R
B A Fm AP A DI RERIBIN, DL A R R i 41
il A 7 S AR B, R A A O A 3 AT A S
FURPBILIRN, it — D W] T AR 24547 Ja il R
PR (5 WL, R BER e Z R Mt T
I TERE AR, A BES 5 ) S IR T B T RE

1 MAIsRHES{K

AEHES R B 5, TP B AR ARV
Z 00 i) b S AR K B R . B T A OG0 I IR
(myelin associated inhibitors, MAISs) #& 45155 #1 £ HH#iX
TR B ) R P AR B E R 3R, Hh Nogo.s
1% W fg AH 5< ¥ 28 1 (myelin associated glycoprotein,
MAG). /b 5% 4 iy i t% I5 #% 25 3 (oligodendrocyte
myelin glycoprotein, OMgp) »& 151 17 1] HH AR #1 22 3 42
PR U 0 22 T P AR IR R BE I MATs. Nogo J2 4
TP Joi [ S b B B R R X R R it 2 —, T
TEHP XA R G0 BAT B 2 A 22 R i AR I e 0
flEa i ARG, DR, R FROAX ph 20 P AR 4

15 BI85 5L 1 5 VE AR AN 9T Nogo A 3 Fh v A .
Nogo-A.Nogo-B 1 Nogo-C, H:# Nogo-A #f 7% % .
XA R E, B ] e 4 T AR 1
MATs 4 R JBCEI B 451 473 5 407 P 0T I AR B8, 5 il
RANE T2 L 2 T 22 Fh Sz AR R 3L 7] Sz AR AH BAEH
B I8 Rho & Rho A O HBG (5 5 18 % 51 R 41 A
AR EAE, R O A RS
1.1 MAIsHEYIETIRE

HHK A2 R 40 H AT E2 Kk B il 5 F A 0 )
AR MALs 5 £ Fh, Hd MAG. OMgp & Nogo
OB, JLANHh I A S s L 1.
1.1.1 MAG

MAG A2 & M9 B 1 MALs, L 7F 56 % g 72
B (R 7R PNS 55 BEZ0 i J2 CNS (1) 7 58 Ji i 4
Ml A RIE, P AR R G A ) I T
Wi . MAG 7E CNS %6 % fig [ PNS %8 % 5 % &
ANFE, B 1%, J5# 0.1%, X 7] HE2 CNS fifh
M A RE S 255 F PNS ) — R E . MAG %t
B AR BT T B 2 XA, BB 4HE AR 2 0
AR, B RS EK . BE AR A

e BLE
\\,’ " wsniog
/ S SEE
NgR1 — }
Nogo LINGO1
Ner2 L — ROCK j
OMgp Q NeR3 i ——
’7\\\\\:§§ | AR |
PirB/LILRB2 »
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KAMHI -+, MAG 872 T4 A 5 Ak o
LRI TR K o AT o TR R DRI R O 5 B N R Y TR
Mg A% 138 3L [7) T 0 MAG 45 & #4795 7 if GDla Al
GT1b, {2k 5- ¥2 (4 ik (5-HT) A 4 52 1) Hh 28 7,
1M MAG i P i b B 1T e 982> Bz Jo3 8 #8 PR (cortical
spinal tract, CST) izt it 25 B, [FRE, sphip
FE T+ MAG ARG e ik sl o AR ™. Ht
AL, BAR CNS A MAG 1] g5t i 28 7o it A K i)
YER B AL £k CNS, MAG 7 — &2 %
- REE BT 1R SZARPh S A ()AL, I B R i R
HRAKIIMEN, XA AER& CNS i J5 IFIEAfE
A, REmAERISEH— R,
1.1.2 OMgp

OMgp & - HI M N CNS [ J5ii #4325 1) —
MR EREH HESRARELZFS], 1£
PNS K CNS /b 5 Jisg Jog 4t i F1 4 22 76 Hh 35 R 3K
BHE G, OMgp F B AR/ 9% i Jii 40 M Al i 42
ik, H OMgp ik B e 1) 5 #4001 & i 4 1
(spinal cord injury, SCI) Zh¥A A, HEHFR A )2 1)
REVK 318 BN RIFERE I st ¥ OMgp 2k IR R ok
RBEHEHE CST % 5% 1 A2 A0 5-HT fg fih o8 i 4= &,
{H B {2 #E S-HT il 58 t 2 ¥, R kA, SCI G
OMgp ] Gefll B R 28 . HRTESNEME KRR
OMgp {723k 7% th 28 7 I HLA T n 2 L2, (H4E
FRVEE AL, OMgp Al BEZ L 1717 9% fish 5 5 B 44 it
(R fid i 1k 0 ] R 1 P
1.1.3 Nogo

£ — 295 E 2 1) MAIs, Nogo 1) 3 F W Y
(Nogo-A. Nogo-B il Nogo-C) ¥ H [a] —3& Rl il id A
7] J5 21 8% RNA BJ )10 Bl. i H Nogo-A /2 Aiff 5T
W% MAIs, 11 FAE /D R o 40 1l b s 2234 H.
7£ CNS H 25 1) 22 AR A F i 5l 2 32 ok
1¥. Nogo-66 j& Nogo-A [ L) g X I 2 —, REWE
S AR K HE B B R A ) e 22 5% 4R K. T Amino-
Nogo-A /& Nogo-A IR I DI RE X Ik, Az T/bR
JB2 R 40 M R P Ak, % DX 4 ) NiG-A20 (aa544-725)
XA R A KB A SR AL B A AR o a1
FAZ X IR, BT FRAK CNS 58 HE X b 28 A K 0
H%N . H AT X Amino-Nogo-A & #5411 il h 5 2E
KN A B L] i A b, (R oAl
FI AT 4 401 (9 Akl 38 #% & Amino-Nogo-A 1 il Hl
HIH — A 25015 ZiEH . Amino-Nogo-A il it [ 1K
Aktl IR, TEALER BB D A Aktl, BT
BRI REE. DR IEITAFE T Nogo

5 DR e o 0o 25 SR /I BRI i AR K AN A 12 %
REATop U, g5 LRIl Nogo J& DR i b 5 35
2 S HUNR B Z Nogo-A,  [A] i AN [ FE & 1 5 i
Nogo-B 1 Nogo-C f{j7ik ™, (HAPZ It xR ks
TR 2 To A I A A PRSI I D e, il
] L Nogo 7E 8 5 AH SCHI | B R AE K 7 A B K
fEH.
1.2 MAIsSZ AR HAY)FIhEE
1.2.1 NgRs

Nogo %24k (Nogo-66 receptors, NgRs) /& —K'H
AR T SRR TR LR (GPY) BB A,
FENL T AR RGN E TC R 5 b ) 4 i R
I, HE:HATJetafk 22q11, K 2.7 kb, FHEE
PIANAN R T, HIERI 4~ RTN4R . [RI TG i A &5
ANPEIE X3, T AR 3 A 4 145 5 75 A B A
SE[R AR A ] ) R Y, NgRs X #pL: 248
() NgRs %545 3 fih . NgR1. NgR2 1 NgR3. NgR1
X} Nogo-66 HA = 36 7), fe5 A Nogo-66 45
I MATs A BAEH, @5 57 R4 AR
oS A MHIER . BEAh, NgR1IERES S5 MAG
1 OMgp 45 & . 5 NgR1 A1 tb, NgR2 5 MAG )
A E, HAFBENLAMKRKTRKEDZH
(CSPGs), 1E R E I o 40 M A 4= 16— P gl 58 AR K
57, AEIE I 5 NgR1 A NgR3 4 F 115 il 5% (1)
HEE, RIEHN CNS s s S 1EH M.

NgR1 5 H L [F 52 & (LINGO-1/p75NTR/TROY)
W G R T4 ARG 5 1AL 8. MAIs
5 NgR1 45 & IR / 524k | LR 2R 2 &9
Al £ p7SNTR 5 Rho-GDI {454, 55 RhoA [¢)
FETR. B RhoA 4 Rho & HFRAZ #: K] - (guanine
nucleotide exchange factors, GEFs) i . % ) RhoA
HIEE (308 C 1 — 5% 4k ROCK B4R A1 LIM ik -1
(LIM kinase-1, LIMK-1)"), 73 5145 o % Sz 5 1 5 28
F1 (CRMP-2) K21 155 3 A 2 SR K AR B RAL. o
“YEAE RN EOSGED, HBRLS
BB E A E R R AN, 5l 2RO 2 AR D
A FE I, S U I A K AR A R L
RhoA/Rho ¥ (ROCK) {5 5 i i 8 {2 3t A= K HE L
AN R S I A R 4R, X Rho-ROCK 15 5
T B P BT A BB 5 (R BE CNS 4l 28 Fi A= Al 8. 3
REMIKE 1, MATs 522 &4 p7SNTR/NgR1/
LINGO-1 1 TROY/NgR1/LINGO-1 #H EAEH, §3X
Rho-AGTP [l ROCK 15 ‘5 &2 iE ik, DRI
Jo e 25 2 AL AEL A 6 11 2 A0 DA S BB T il A% 22 T
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FR I, NgR1 J HIL[F %24k p75NTR F Bl i 15
ANREfEHE CST (A " NgR1 JER RN R & 4
FREM WA G, 5-HT #1129 % A R H 2 FE
Ve U bl L, BR NgR 4b, A REIEAFTE
by PRI 2R 06f HRR R 22 2R e 2k R P AE A 5 IS i
HEMEH. LINGO-1 & &R aRELFFY, £ CNS
Mg oA R IR A e ik . LINGO-1 1E
79 p75NTR/NgR1 #1 TROY/NgR1 15 5 & & 14 i1 &
LIy, I BRI A SN B(TrkB) 15 51 2% 17
[ea) i 928 Ji Y % 0 42 5% Rl T (BDNF), 2 2b R ot
A 44 41 i (oligodendrocyte precursor cells, OPCs) 43
AN B 9 A ) B B AR 3% 1. LINGO-1 2[R
i 53 o T - £ 58 385 (1 72 s A 2 S 2 I 40 B F) 3
HA—w s 1,
122 Fonf S sk HAE 2 1AB

BOXT e 2 BK 8 FIAE 324K B (paired-immunoglobulin-
like receptor B, PirB) /& 4% NgR J& #T1 A IL AT 53 4 —F
MAIs 5248, fEP XA R4 H AL 5 Nogo. MAG
S OMgp Esp LS &, 25 MATs {5 5 %
. PirB A {ERLF CNS i3RIk, (HH KA &8 EAL
T H A MALS"™, Ju H R 7E CST, £ 24 I A4S 3
PirB 1yFRiE P HlE, MAIs 5 PirB 454 J5 4
KAMHNE 5 1618 IR 7 2 p75NTR (35 P, 45
B S E LA (SHP-1 F1 SHP-2) R4, SR
J LER B8 1 52 (A A B R AL R A G A5 5 1 5 2
e PirB W FUHIR N, AATKBL PirB X 4511 4 i
B O FRAE A B W] R R A AE A, B Bk NgR 4b,
RIT A RERU, (R R AR DL A A DR
AL T B A TSR S P, PirB JE DN R A
RFAERCRIERRER FE 20T NgR1 K H b,
W] PirB 1E i 8 5 49 1) 5 F J7 1 6 D) e AT RE AR
TR R NgR1, 4 5 6] B @ B NgR1 1 PirB
DR 5 4l A e R I T SR A 2 T A A HE R P
AN IR A LI R W, NgR1 J K] i B 5 8 12
Bk PirB J [A] i R o B W T b R P A 0 o) 4R T Y
W P, DL EBFSUIESE, Bk NgR 4h, PirB £ A5
MAIs % 5% P A2 S0 R RE ) S — B 22 AR, SR AE
BB 58 Z BT FC AT LUK PirB 5 NgR ) 3 [
YERIE NS JE BT FU I A

2 REIRTTIREG
MATs [ 3 52 A 72 i il] A Ao 22 4 473 s il 59 7

AR TR L MAILs S 5244 g #E pvh A s
REERAOCE . W ER SCILJE MATs RHI{E A,

RSt R A . H AT AT BL MATLs J Ho 57 R i
RN AR BRI S i )T SRR EAT T RERE .
2.1 PRI

Nogo W A3 & N 2 1 MATs, A 45i4%
MR AN A IR RS DU, R T A
Nogo LA fil] I AH B A= 47) 5 T e B BiF 5 28 L AN i
JEHSE Nogo-A. FHHE L4 Nogo-A BT FEHIIA
AIEEEE S AL B BE R M R A, SRR IMZ
KRPEIRIT RIE B ReAE — E R BE FR S 2 R
Ao TE R R SR HESh Y, R Nogo-A B4,
R il & d I REE (e 1 108 1 28 ANl 2R AR
DA SBARThREME R Y, B AL RIIR N, TR
W Nogo-A LAVR T4 #E 151473 12 5 25 W0 il PRI 52 2
TR, SR, IR PRI 7T 0 HAt AH 5 T
T Rt 51 T HF 7S #1953, Craveiro 25 7 X %
K B HE AT P Nogo-A PLikF i inyy, WELL)
A BEL T 1 T Nogo-A Fifh 2 &5 2 FBUE & s W 1EAT
R By .l B A A S A e AR I, TR
56 RE X H 22 22 40 G248 1 R Nogo-A 23 3 i 4
Mg EA. FHEAEKHCED R MEENE
ik, B 4 B4 AL E$T Nogo-A % ib
T & %41, Gonzenbach &5 P9 o} 5 £ 45 24 ) [a) i3F
ITIRDE, S5 RIS BUAE R 1 JH 45 T 5t Nogo-A
PR ZiY G, IR CST 44 A i JLZ K IF A
KWK E BRI, (HRIEIR 2 FALFEEI A K I
HHR MK RO . RIHEWT, X T B 5 304
A 2R T Nogo-A Hi Ak 5 77 6 Rl 4 17 1 I 7] B BZ
PRI 2 2N B FRANY K T $1 Nogo-A i
A2 R R FRAIE F8 30 B, A8 3 S s 3 FH A9F 98 B
AT, AN Z B R G TT BT FU e A B n] 5 1) £ his
22, SENTESPT Nogo-A PR REIE i o 5 #f i
A B BAFREANORN, (RFRRER . WRFAEL
KIBEN DR -
2.2 EREEERAIEI

Nogo-66 fiz. T Nogo-A [ ik dii, i A N 3
Fh Nogo v B #iifi] i 42 S A K (1) £ ZE D R X Jao %)
Nogo-66 5 NgR #EAT Ik &+ P e A 2 FH Wr CNS i
Tl A $ 1 45 5 4% 38 . Nogo g 71 ik NEPI-40 2 Ji
T Nogo-66 [] NgR T G+ VEFE HU5,  BE 100 4% 8 3% T
XI5 R BE A HIE R, T2 153 CNS P& 4F
K. MRAKEA LA, MERGFLERHZER
5 il () T 4E . Deng 25 B %t 4 fik 2 BH S Nogo-66/
NgR 15 5 B 1 7% 5 DR AR 20l 2% B3 AR AT T 4R
o, SRR, RN B A R KR I H 4T NEPI-
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35 (1) Nogo-66 25 & ik, REMEAT 20 -H R0 & 3 R H0 41 771 o
BT SPE WG B A e K e s TE I 2N Nogo-66
45 & Bk PeplV Al Pepll, 22 i fia vE 5 Ja b 240 1)
Nogo-66/NgR {5 ‘5 i % Mg it SCI #1228 F-AE 1A 4%
PEHEAT R PV, G5 SRR I, PepIV K Pepll fE T i
/N4 GTP i RhoA [1) mRNA 31k 7K Jf 1 # 43 Hh
FTCNS BERSHIHIF, 5 UM (CGCs) 1)
Ao AT ARG E S R AR AT {2 SCI J5 i
L AEFBH IR IVRE . DRI, S R I T Ak
FE BT IR RE S Nogo-66 #4325 4 1 /INEL bk 2K g
33 SCI M & LM A7 1S MG R 4=, Wi%e CNS £
Tl T A 40 T AR (R Akl 4 F S RAR 3P R B B . /b
BURHIE T2, bR RARiA . MXTH&EA
M, ANERKEEIER /N, R E S 5 N2
M RE TR, 29I N s, ZTERR
R, N2 T a5 R e s AR
SFREAN, "R A T RES CNS 8
B O R R AT S A, TIX SR
MR BE R B E B RE RV IR T R
23 EREHREARTT

FEFN | Xt 2 F AR (S Sl g, NgR 1 PirB
SE PN F A DR ) R B Ao, R DRI R R S AT AR
BB AR A BE Kisshthig o B,
NgR1 g8 5 £ # MAIs 45 &, Jf H 5 Nogo-66 H Bt
BAREMAY, Rk, 75402 50K 4 K CNS
frie g A EEER. Yo%k ™ 45 SCL KR
T E A NgR B T, HIBMLAR = 2E 5T NgR 4
P DT A 28000 5 NgR A5 1) Bl 58 A8 K 0 ) 2350 1o
WAL R I, EL NgR & ([ REW 7= £ B m LR
P e fe it KRN 2o E K. FREERY)
W45 K B & S 16T Ja, BDA AT 7 B 46 % 30
H 20 NgR & [ % 2 fe {2 E 92 4 1f) CST Hl 98 4 K,
YN R RY, A R BBB AT NI 4 N
IPAT G, B SRR I R R . BT
V2 ¥ FH 15 nm 49K & B85 1) A\ NgR-Fe il & &
FIREH e SCI KR, SR AM, FFEReA St
oS AR RS BB JE 1B s s e R A B A,
NgR 2 (45 1 43 3l 5 A K R 7 BY e 14 g B2
BB NS BB, S5 RAI, BRA R £ R
18 J5 VL L Bl B — R iR RO B . Ak,
NgR F 110 B TR 08 244 3 00 8T 4H i o 10
T TE RN/ TR AR A, (R B E B e e 41
YER I

MATIs 52 4 (1) 3 [F] 52 446 T 0P 22 B A= k45 5

(1) % 36 [F) B 4% B 2 4E . LINGO-1 18 i 0
RhoA FIHII 55 (147 B(Akt) BERR L, BE6% 7
s /1 G2 I3 4 L PR 93 A R 428 78 RO A7 335 AT 0061 B
B B, B A ] LINGO-1 /23897 CNS %5
MBS B k. TR, 4T RES
B8 451195 K B G 28 v 2 S LINGO-1 £ 7 [ 7 if i
J&i, AE 535 FK RhoA ST, HEmsp& ciE K
577, Refib A WO NgR A S B & FEAE I HIVE R -
BHEL IR K R 2 B S R TY, B
G iEsh ThREf3 B B E A B iR T
p75NTR {3 1K B . 3 52 M 4 22 TG 7E A4 Y (1 2R KAk
AU AT B, R p7SNTR KR Z W 700
W E RIS E a7 R EEE
24 ERRERRIATT

IR E N — P B o, 5% MR T
ML, B WIS R i I8 7 @I
S FLAE A4 P AT LA ] B 375 & 40 B e 2 A A4 i g 7
ALk, R A RiE, B8 R 2
B . AN TR L PR AT [ A 3 4 38— AN o b 8
Sk 2 b B ARG A AT %, AT 51 S K LA S
P ONE, K BRI 1 H
2.4.1 HRAMAIsKZ RS 1

F T S0 15 2 1A% IR % 1 I8 AR P A AR
Wit EAZL IR, ZERJ% T DNA J7 5 BEETE =
P Y GRS 3R A BERE R AT AR 20 I H I X, )L
= A B It 518 3 H S BERE AR 4> T 06 Dh g X
WG, A9 B FRRERE G0 CNS & () A K4
TER .. RIS B 118 5 G % IR % 1 ik
17T KEWIF, Bt gmit 22 Rl i 58 A4 K i 45 4
1, GHEE4H MAG. Nogo-A & Fim. 44k 66
FILETRIE . Tenascin-R 45438 FE AL Ry 1 OV
R, SRR Rk YE, iEh&H
MAG. Nogo-A &5 4 ffush 66 IR IE
Tenascin-R 5 F 38 28 [ A M LB AR, 428 1b 28 K B
6w, MiEFAIIFIEREDIR, X AL RRE T %
P 72 AR B PR AT A M ] MATs 1) 2B M il 45 5
PR 2 F A4 . Bourquin 25 P i % Nogo-A %2 %
WRBENY), 2RI, Nogo-A BLIRTE 1 Be A 2K
7 5 77 E Nogo-A 5 5 YEPU IR,  FL A8 4 57 M R
Nogo-A. AN IR I P Nogo-A LA K /b 58 Ji Jsi
YR Nogo-A. (HIFEZNE, SEAMKE LR
NG FEELI M B B s T B A AR LK Nogo-A
R T 2 W) T PR B R AR B BE R MR, 1X
X F A% F a5 e T R EEE .
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2.4.2  HEFMMAISSZ RA% BT 1

Yu 25 U0 S TR T NgR A% R 0% 1 9 75 1
SMIBIFR R, FHMH TR KR, RIEREHR
i KR &R e s ThRe M B e, HiZZmaes
ST 2 Hf S A O AR 7= A B NgR a1 e ifi
W, AEER I MAG SR A KA ; @il =4k
BEHAL PG R, SREZHML, R%EK
B B8 5 AR A /N 30.8%, NgR % PR % i fig 1%
e 3 il % T AR A RE 4 5 K AT N Th e AR
B E G .

ARG, DB N
NgR B [H Fr B ff) DNARY 5 RNA™,  #E AL Py ) 3£
I [RVRE AT I E B % RS E NeR fiufk, (gt
HIRFEA. BTERERA AR, B
TR AR B, AF AR IS0 25 R 08 ) 0™
A Z PR, T ] NgR 78 H AR £48 R 40
I S HERE R A AR N B SR, Wu &
N SR B F-127 eI 1518 B A, 118 0R TR K
PR I g G LINGO-1 #8858 3 4k RNA LUA 3
i LINGO-1 fE/A N )R ik. g5 BRI, &7k
RENE A RUE AR LINGO-1 R 1A, it ik i 28 A4 KA
ST R, PR B A 98 175 5 Ao 28 o 44 L P 3
B, WA AR KB B ThRE ik 2 B B (R
MNi. HEFHE LINGO-1 11 2% 1 58 3 i 2
JEYTM A F g T2, H5 SCIJE P 5 M % 5k
JIHIRES A K
3 RE

H iR H KB DL MATs B 552 A 50
CNS #i5 BEBIT I 9T, (HH T MAIs 324k
M EESHESNE RN, pailit—aT1HR
B TT ROR AR RN AR, Hk, REZAE
M P IEERA B 7 1) B2 ik B HAR 17697 2
o AHME RSP R POE A R R LA AR
FHNHIPUAR, I T8 R0t A R ia T 2K
R BHPUFE SR, 755 RNUA T A AR RBTART
[F] I 1 5 T 5 B LA = A ek ) e I vy, AR A
FPE A ROR A H 2 S BUCONS o B RE R o
IR P IR IT XS 2 AT 7S AR 2, B
NRIRTT AR A A 2 —, TR AR A5
B AR KN ZREMNAN TEAE
ZEH, HIE LM, JrEfEis HA 2 FECNS
RIEPL, ARRZ IR IR TT B BE I I RUR — 2 1%
FEEETERAREN. BREAIEHAZREN

XA BEB ER A R T e ST B (H E AT
PIRTEE R AE TR RE AT FURY B, B IR IS IR
A REIE R AR A B EE

(& % X #]

[1] Brosamle C, Halpern ME. Nogo-Nogo receptor signaling
in PNS axon outgrowth and pathfinding. Mol Cell
Neurosci, 2009, 40(4): 401-9

[2] Lee JK, Geoffroy CG, Chan AF, et al. Assessing spinal
axon regeneration and sprouting in Nogo-, MAG-, and
OMgp-deficient mice. Neuron, 2010, 66(5): 663-70

[3] Mountney A, Zahner MR, Lorenzini I, et al. Sialidase
enhances recovery from spinal cord contusion injury. Proc
Natl Acad Sci USA, 2010, 107(25): 11561-6

[4] Cafterty WB, Duffy P, Huebner E, et al. MAG and OMgp
synergize with Nogo-A to restrict axonal growth and
neurological recovery after spinal cord trauma. J Neurosci,
2010, 30(20): 6825-37

[S] Raiker SJ, Lee H, Baldwin KT, et al. Oligodendrocyte-
myelin glycoprotein and Nogo negatively regulate
activity-dependent synaptic plasticity. J Neurosci, 2010,
30(37): 12432-45

[6] Dodd DA, Niederoest B, Bloechlinger S. Nogo-A, -B, and
-C are found on the cell surface and interact together in
many different cell types. J Biol Chem, 2005, 280(13):
12494-502

[71 Simonen M, Pedersen V, Weinmann O, et al. Systemic
deletion of the myelin-associated outgrowth inhibitor
Nogo-A improves regenerative and plastic responses after
spinal cord injury. Neuron, 2003, 38(2): 201-11

[8] Lee JK, Chan AF, Luu SM, et al. Reassessment of
corticospinal tract regeneration in Nogo-deficient mice. J
Neurosci, 2009, 29(27): 8649-54

[91] Lee JK, Zheng B. Role of myelin-associated inhibitors in
axonal repair after spinal cord injury. Exp Neurol, 2012,
235(1): 33-42

[10] Fournier AE, GrandPre T, Strittmatter SM. Identification
of a receptor mediating Nogo-66 inhibition of axonal
regeneration. Nature, 2001, 409(6818): 341-6

[11] Starkey ML, Bartus K, Barritt AW, et al. Chondroitinase
ABC promotes compensatory sprouting of the intact
corticospinal tract and recovery of forelimb function
following unilateral pyramidotomy in adult mice. Eur J
Neurosci, 2012, 36(12): 3665-78

[12] Montani L, Gerrits B, Gehrig P, et al. Neuronal Nogo-A
modulates growth cone motility via Rho-GTP/LIMKI/cof
ilin in the unlesioned adult nervous system. J Biol Chem,
2009, 284(16): 10793-807

[13] Wu BQ, Bi ZG, Qi Q. Inactivation of the Rho-ROCK
signaling pathway to promote neurologic recovery after
spinal cord injuries in rats. Chn Med J, 2013, 126(19):
3723-7

[14] Loske P, Boato F, Hendrix S, et al. Minimal essential
length of Clostridium botulinum C3 peptides to enhance
neuronal regenerative growth and connectivity in a non-
enzymatic mode. J Neurochem, 2012, 120(6): 1084-96



WRITEE, 5. DABBWEARAH O X7 f2 2L 52 AR 9 BE rd (K0 B 40 0 G BE TR /T SN F 7T

197

[16]

[17]

(21]

(22]

(23]

(24]

[25]

(28]

Lee H, Raiker SJ, Venkatesh K, et al. Synaptic function
for the Nogo-66 receptor NgR1: regulation of dendritic
spine morphology and activity-dependent synaptic
strength. J Neurosci, 2008, 28(11): 2753-65

Wills ZP, Mandel-Brehm C, Mardinly AR, et al. The nogo
receptor family restricts synapse number in the developing
hippocampus. Neuron, 2012, 73(3): 466-81

Lee XH, Shao ZH, Sheng GQ, et al. LINGO-1 regulates
oligodendrocyte differentiation by inhibiting ErbB2
translocation and activation in lipid rafts. Mol Cell
Neurosci, 2014, 60: 36-42

Wu Y, Bing H. Knockdown of Lingo1b protein promotes
myelination and oligodendrocyte differentiation in
zebrafish. Exp Neurol, 2014, 251: 72-83

Huebner EA, Kim BG, Duffy PJ, et al. A multi-domain
fragment of Nogo-A protein is a potent inhibitor of
cortical axon regeneration via Nogo receptor 1. J Biol
Chem, 2011, 286(20): 18026-36

Omoto S, Ueno M, Mochio S, et al. Genetic deletion of
paired immunoglobulin-like receptor B does not promote
axonal plasticity or functional recovery after traumatic
brain injury. J Neurosci, 2010, 30(39): 13045-52

Fujita Y, Takashima R, Endo S, et al. The p75 receptor
mediates axon growth inhibition through an association
with PIR-B. Cell Death Dis, 2011, 2: ¢1908

Fujita Y, Endo S, Takai T, et al. Myelin suppresses axon
regeneration by PIR-B/SHP-mediated inhibition of Trk
activity. ] EMBO, 2011, 30(7): 1389-401

Nakamura Y, Fujita Y, Ueno M, et al. Paired
immunoglobulin-like receptor B knockout does not
enhance axonal regeneration or locomotor recovery after
spinal cord injury. J Biol Chem, 2011, 286: 1876-83

Harel NYY, Song KH, Tang X, et al. Nogo receptor deletion
and muhimodal exercise improve distinct aspects of
recovery in cervical spinal cord injury. J Neurotrauma,
2010, 27(11): 2055-66

Craveiro LM, Weinmann O, Roschitzki B, et al. Infusion
of anti-Nogo-A antibodies in adult rats increases growth
and synapse related proteins in the absence of behavioral
alterations. Exp Neurol, 2013, 250: 52-68

Gonzenbach RR, Zoerner B, Schnell L, et al. Delayed
anti-nogo-a antibody application after spinal cord injury
shows progressive loss of responsiveness. J Neurotrauma,
2012,29(3): 567-78

Deng Q, Cai W, Li S, et al. Identification of a NEP1-35
recognizing peptide that neutralizes CNS myelin inhibition
using phage display library. Neurosci Lett, 2013, 536:
80-4

Deng QY, Cai WQ, Li SR, et al. Small Nogo-66-binding
peptide promotes neurite outgrowth through RhoA
inhibition after spinal cord injury. Brain Res Bull, 2013,
99: 140-4

Yu PP, Huang LD, Zou J, et al. Immunization with
recombinant Nogo-66 receptor (NgR) promotes axonal
regeneration and recovery of function after spinal cord

(30]

(31]

(32]

[33]

[34]

[36]

[37]

[38]

[39]

injury in rats. Neurobiol Dis, 2008, 32(3): 535-42

Wang YT, Lu XM, Zhu F, et al. The use of a gold
nanoparticle-based adjuvant to improve the therapeutic
efficacy of hNgR-Fc protein immunization in spinal cord-
injured rats. Biomaterials, 2011, 32: 7988-98

Guo XD, Zahir T, Mothe A, et al. The effect of growth
factors and soluble Nogo-66 receptor protein on
transplanted neural stem/progenitor survival and axonal
regeneration after complete transection of rat spinal cord.
Cell Transplant, 2012, 21(6): 1177-97

Xu CJ, Xu L, Huang LD, et al. Combined NgR
vaccination and neural stem cell transplantation promote
functional recovery after spinal cord injury in adult rats.
Neuropathol App Neurobiol, 2011, 37(2): 135-55

Mi S, Miller RH, Tang W, et al. Promotion of central
nervous system remyelination by induced differentiation
of oligodendrocyte precursor cells. Ann Neurol, 2009,
65(3): 304-15

Lv J, Xu RX, Jiang XD, et al. Passive immunization with
LINGO-1 polyclonal antiserum afforded neuroprotection
and promoted functional recovery in a rat model of spinal
cord injury. Neuroimmunomodulation, 2010, 17(4): 270-8
Choi S, Friedman WJ. Interleukin-1f enhances neuronal
vulnerability to prongf-mediated apoptosis by increasing
surface expression of p75NTR and sortillin. Neuroscience,
2014,257: 11-9

Dedoni S, Olianas MC, Ingianni A, et al. Type I
interferons up-regulate the expression and signalling of
p7SNTR/TrkA receptor complex in differentiated human
SH-SYS5Y neuroblastoma cells. Neuropharmacology,
2014,79: 321-34

ERFRLL, BRITAE, Tk, . IR 1 I 2 A v B AR
PSRBT, A dn A, 2013, 25(9): 858-64

Xu G, Nie DY, Chen JT. Recombinant DNA encoding
multiple domains related to inhibition of neurite
outgrowth: a potential strategy for axonal regeneration. J
Neurochem, 2004, 91(4): 1018-23

Bourquin C, Marjan E, Anz D, et al. DNA vaccination
efficiently induces antibodies to Nogo-A and does not
exacerbate experimental autoimmune encephalomyelitis.
Eur J Pharmacol, 2008, 588(1): 99-105

Yu PP, Huang L, Zou J, et al. DNA vaccine against NgR
promotes functional recovery after spinal cord injury in
adult rats. Brain Res, 2007, 1147: 66-76

Zhang Y, Gao FY, Wu DS, et al. Lentiviral mediated
expression of a NGF-soluble Nogo receptor 1 fusion
protein promotes axonal regeneration. Neurobiol Dis,
2013, 58: 270-80

X FTvE, EBETT, RAT, 55, NgRAF 57 PEsiRNAf i [ 18
SRR FRIA AR . E R R 2, 2013, 21(7): 99-101
Wu HF, Cen JS, Zhong Q, et al. The promotion of
functional recovery and nerve regeneration after spinal
cord injury by lentiviral vectors encoding Lingo-1 shRNA
delivered by Pluronic F-127. Biomaterials, 2013, 34(6):
1686-700



