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ZRIE

Nogo/NgR ESHEHEX S FREEEHEMEBEPHIER

MmES, Tkt

(B FEERKKEMEKEEREE 200433 L)

doi:10.3969/j.issn.1004-406X.2009.09.18
HE S %S :R683.2,Q71 Xk HRIRAE A

Ak, L ERE BEH A3 (spinal cord injury,SCI) B 4
KA R 22100 T, NE 2 250 U7, H F %k HE T 20~30
BIHAEN, BN R 24 50 15 A (A A R
A E AR A R AR T AT AR B 25 N dE s
ok T U By RN, B SCT B I AEBL A i SCT 5
22 IR 11K 2 R A AR D TR, A G WL AR AR N
PrZE e = N AE MR B8 0, 58 00 5 A 1S B0 TR 1Y ol
LI RE B SRS, A KT 10 1 J] Bl 2 2T Ak 20 A AR 5 Y A
A e T R A RE N S A B B = AR RR ) R B T A 1Y
A BE R E AR . 5 R TE X M 48 R 4 (central ner-
vous system,CNS) [1 5T i # LL A2 454 403 38 A2 1) i 9 b 2 3
TIE 10 Fh B A W E G R AR K RE R Y BT, B AR
Nogo—A ., i # B #H 5 5 25 1 (myelin—associated glycopro-
tein, MAG) | 2> 5% it 51 41 it — 15 ol I B 25 11 (oligodendrocyte
myelinglycoprotein, OMgp ) = Fi i #§ A ¢ 22 (P, B AT 38 i
200 i 3 A T R AEAR SR 1) Al 8 2B A R 4R T BR A b
AT A P A A R B BELIT ] 0 A T LA R
iR AL o€ AR B RE T . B Nogo/NgR {5 5 38 B A ¢ 43
T B FAEH BEAAG b A 5 PR M — ZR ik

1 Nogo/NgR ESEEIEXSTF
1.1 Nogo-A

Nogo—A H Nogo & I 4 i, Nogo & K £ 2000 4F B i
Uy e BB, HAT 3 > mRNA Fe s fe 2 iy 7] — JE R (FE AN 26
BT AR 2p14—p13) Sl 8 AR [ 64 53 2l 5 A0 5T b s
KB, BT 4t 3 12 H Nogo—A .Nogo-B Nogo—
C,HT W& A AHE Y N K 5 amino—Nogo—A , =& A FH 7] 11
C A3t Nogo—66, Nogo-A # A 1163 M2 HEML , /& Nogo 4
PR 4 4 R AR IR, LA TS A £ 400 <5 200 0 86 R S 8 R Al 5%
AR VR, SCL 8 5 #1425 1 B 70 R B & ), A1 AR
S 1l 58 AR KA T, Nogo—-A & A =25 H DI AR I .
Nogo—66 .amino—Nogo—-A \NiG—- A20, 7K # 1 Nogo-C #l
Nogo-A —FE AT LA S FEM o8 A: KAMAE T, R B384

FE—EEE N B (1982—) I B BE U, 75 332 B2 2% 0+, W98 7 1)
AR

A1 : (021)25072075  E-mail : yangmu322301@yahoo.com.cn
AR - TRk %

X EHS :1004-406X (2009)-09-0713-04

1) C A 3 (Nogo—66) HL A #it 28l 28 2E K A il 4, Nogo—A
Hl Nogo—B 1y 3z 7] A i & 44 00 1) Il Jolt 2T 248 410 B (313 ) 2 B
FAL#2 AE AT, Nogo—A I AIELE— &4 181 A& Jk
1% 1) X NiG-A20, 1l Nogo—A H- A7 BR i 48 i 1T 5 il
RARKAAE KIS A DIEE . Nogo—A 1Y 2 B FIR B K i
FAETHLN ,Nogo—-66 FE7E T AR, BHAFERERK
HEIR BA M T 6B, Nogo—66 Fil amino—Nogo #7 7E T 4, {0
RLRD,

JAE N Nogo—A T HEFRIKAE DTN B 20 M, B2 7E#E
BHOE B B0 s Nogo—A 3 B2 3% 1K 76 6 i 5 T fih 28 19 N
JE R HCAE /D 5 i J5T 4 it 43 A R 98 i b il AE
TR A B R, e & DAA R 43 SO B8 P AR &R 40 1 o,
il 2 2 DX Il ) 2T 4B 2R G TR B B E B JT A 4T 4E i 42
IR E M2 R G DI RE IE Y, Nogo—A \Nogo—B Fl Nogo—
C AT 720 i IS THE B2 G W, 327 e AT T e AR S ) Btk
H 200 ) e B A a1 R SR AR TP
1.2 NgR

HEHE Nogo—66 F7 1% T 41 il R M B 5T 45 L, FH No-
go—66 FIAJIG ALV R IR B8 (AP) WIRL-AEH B el 1
Nogo—66 134 (NgR)!", NgR &4 473 R ILIRIRIL &
19 N S DN & A 8 A8 E R R RS (94 AE BT (1eu-
cine-tich repeat,LRRs), H N K & LRRNT ({55 Jik),C
A i J& LRRCT, C 2 ik v 30 o8 8 & B i Bt UL B (glyco-
sylphosphatidylinositol ,GPI) & fi T Jffi & . LR-
RNT/LRR/LRRCT & NgR M B & 45 4 3 (ligand binding
domain,LBD)

AR JE NgR iz Huo A T CNS 2 B 48 i i) fit 44 Fi
7€, E7 RGCs A1k NgR,Nogo—-66 A BE 1 i 45 1 )5 #Y
E7 RGCs #1442, SR TN H 36 4% 5% i 5 fff 7 RGCs %3k
NeR, 44 E7 RGCs 0y LE M, X £ U] NeR 17454l
Ze AR b R P T BEAE T NgR %5 82 4310 76 40 i 52 R 20
MRS DL Rz 52 Y, JF HLEE AR A KA C IXFI P IX,
Hrbh DL p X R, X478 NegR A Al 682 5o ny
fia] 1 3 B R PR R 2R R e A v 25 il 2 9 )
PESE AR EE I — R rh s
1.3 p75NTR K TROY

p75 M4 E 3 E Z K (p75 neurotrophin receptor,
p75NTR) 7E SCI J5 iy ik 2 b id myly R WIH 5 SCI i
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FEAEAR M . p75NTR H A R AT LAV 55 Nogo—A 411 4 4l
RAERIERT, $275 BAE SCI A & 54 2 A= KA =
p75NTR ik Z Jifl N 45 #4 (intracellular domain,ICD) B} 1 A
18 45 A it 2 2 KA AR I, TICD 1 i 3K A AT B 2
RIEMZ IS AEMEER, IRV CEAFES T
ICD M p75NTR 1 Bl , M #4286 85 A OC 25 11 A 4 98 A
AW HIAE I, p7SNTR #ER A9 /)y BRE B 400403 5 1A
SR WY Rl g AR RRAEAE — Fhou] DL U
p75NTR T BE 1Y 55 b — B NeR B & 224k, Wik T
TROY, & J& T I IR AE A - 505, 76 300 ) i A7 Bl 28 528
R L p7SNTR B K 7 191
1.4 LINGO-1

LINGO-1 f1 % 12 A~ # BKHES 19 LRRs, 2 C A1 N i
SRR, H G R — S IR KA g X8, LINGO-1 H A7
FET CNS M 28 701 /0 58 I J5T 40 A, 2 Bk B85 26 11,
B J5 H AR h L, T 4 iR 0 98 I 5T 4N M 1) Bl |k HE T
il Al 28 -2 1 A J 0L

2 Nogo/NgR EEEEEERHBEABEFNIEA
2.1 TEAMBLHI
HHIIAH Nogo-A A =FMEHI 4. —&iliid GTP

fifi RhoA 1 Racl & 1EH . Nogo-A it G & [ 3Z &
[GG)/GEEARE AN N Ca Vi B T8, BTG AL P Ca ik A
(2 1 C(PKC) AT 0 i) A= A o AR 1 BEL Ik il 28 1
FEA R AE AN 4% )5 42 amino—Nogo 1R A & 4410
HilVEH . 13 amino—Nogo & 4% 41 ] #t 48 P A= 1 FH I N J2: 18
W5 NeR 45 G920y, HHIHIE i AL B 1T i A
A =238 i Nogo—66 Z & (NgR) & # 4 I VE T, T 44
NHEWNT

Nogo-A il i 5 NgR 45 & & #4400 i+ 28 7 A AR T
B F NgR J& GPLE &AM, A BIFRE I, H it 55
At T b R BT FLAD S B AZ A1 NR AR Sy 2 [a) 114 T A &%
A%, [ LINGO-1 5 p75NTR &% TROY JE il 4 3% 4 4 L
ZICHE AR TE X 4 L 2 AR R AR RS BRSR
B LINGO-1,TROY ,p75NTR J& NgR & & 32 & W 2. {7 17,
P7SNTR & #ft 28 25 K IR BI) i 2 R 32 1A ok RKIE I —Fh &L
B, JE NeR WA Z R, A B 1R B 4% W) IC (A 45
4. p75NTR il NgR #1 H.4E i % NgR 89 LBD Al LRRCT
X 35 [A] if 47 7E ,Nogo—66 % 1 (NgR) %5 p75NTR i
TROY #I LINGO-1 JE i & ¥ ,Nogo-A 5 G W M4 &
1 1CD 5 GDI 454, @it 4 {51 cAMP .Ca®Jg 3h T i
Rho/Rock 1551 #% 8, Rho-GPI 5 p75NTR 454 J5 ,RhoA
RIA Rho—GPI #4101 7 B¢ i RhoA, fff RhoA 2% 2 1L bk
WG R 5 e A K HE P R 22 HEAT T S BUE KRG
AT o8 Aot 22 8l 5 1) A= 4 2 B0 A0 I, LINGO-1 BN B 4 [+
NgR %5 &, {0 RhoA M ¥ 1% 2K LINGO-1 5 NgR A
P75NTR 4 & & F#EAE I,

Nogo—66 15 NgR 4 & % /b7 % Nogo—66 1 N 3iiHij 31

MR AP 5 Nogo—-66 1Y N ¥ i HiT 40 A4~ 2 FE /R (Y il &5
H 1 NEP1-40 ] LI A NgR 254, [EAREA T A K HERY 15
B, AR S ] Nogo—66 HIH A 1t 28 8 5 i 5 T 1l (1 1
JHRU, %A LRRCT 455 NegR A HE S5 Nogo—66 45
Ve, T LIRSS M T e/ 5 1 NeR 5 H 5 IR 5 2
454 amino—Nogo 19 C K3 24 M SR FR N Nogo—
A-24,B 5 NeR W %5 & 75 E 8% 1 LBD, H 5 NeR M 45
B ANBEDE NEP1-40 5470, X 4278 €T HAT A #9245 5 4
R, AR AR W N TR
22 HSCSEERASY

N SCL KRZ R s iR iU, M aF 2o &
W LA A0 DL DR, AR K R s/ BB U, R 2
A 2= IS TR S AF 5 SCI 5 14 Sl ) B Y (— it ) 2 1 o1 B
FARUIBAFRERAE IO ) o N R UESS RAT H 4 9 A
S, 1985 4F Wrathall S5 57 1 F 4 A i 7 1 48 o 45 1
FECSCLEERL, IR B W AT T R S R T
Nogo—A H. 5 B 4 142 1] rft Al CNS &8 8 Mg % 4l 5 75 A= 1 41
VR (5 A PR — 30, B4 10 100 A 2000 S50 45 0 ) 4
T Nogo-A HLIIAYT AT i H 2 2 Dy e 153 Bk Z 2, Merkler
ZEPIE fL SCI G B R i 5 IN=1 (Nogo—A T A ) 9 A, Je 6
W2y iz 2l F I 5E P 28 DI RE , 98 5 2R 20 22 WL 58 5 4 ol
Zo AR e AN O, 45 TP Nogo—A B A Ab 211y 8 4y 22
o Z B AT S 2 K 3 47 BBB BE 43 (Basso, Beattie,
Bresnahan Locomotor Rating Scale), 5% 43HH & & T X Ie
JX IR T IN=1 7742 5 40 58 HE A I BE IR AL

JAE Nogo—A 4 PR R /1N B B0 1 F5 | K¢ B HiE Y
PR Al 9 AT )32 A0 Ao 2 R DT IR, A 20 A 2 R A A O E A
KA B, s Wi 2 D RE R LA &R0 FL A i B IR X
25 1 2 A A ik £ USSR, 7E R BR Nogo—66 32 1% BRI 5 it
POIRE AL R T AV 2 [H] Rl 4R 0T 1Y G A 8 L el
2T R AR ] i R B AT g BE A R KT g H 2 TR
He (0 A BRAE A RIS R B 3% R R g W s B D) e A
HEENWARERMRTgT S THGX, 52 5-%6
JERE LT 4 it T JLZE K _NEP1-40 J& Nogo-66 24 3 iR 7% 5t
JBe, EE% 5 Nogo-66 34454 NgR, (LA LLBH T
Nogo—66 5 NeR A9 454, 107 H.id BT B 714 5 i A R 15t
AAERT, WAL H# T Z B CNS 4l 28 A4 K e D g ik 52 2
2002 4F, GrandPré 5527 Ji AR R B b Jf 5 2 D) B AL o
NHBBER L T5ng/ (kg-day) FEZE 4 JH R &F3E I NEP1-
40, 55 b 7 70 A0 B M) 1 4 1 B B o R 22
SRR Y, 4 I 5 ) R s 40t 1 XA A RR 2 AR
PET R REWR 5 . Atalay 5058 F 1) 545145 K R A A
JILA NEP1-40, FH W Nogo—66 5 HZ K45 & )5 , & 3K B
A PR B RS 2 1 (T 2 200 KGR Rl 5 2R AR D)
FIRHIN I BT HIZ D REM IR E . HAh NgR 1455t
F, a7k % NgR (310)ecto—Fe 1 AT LLBH W Nogo 5 NgR
25 G, i S PSS ik PR TR R 7 B RN B o R OB
JKe J5 20 Jfd 43 i NeR (310) ecto, BT Nogo 5 NeR %54, 24



oA A A 2% R 2000 4E5S 19 55 9 )

Chinese Journal of Spine and Spinal Cord,2009,Vo0l.19,No.9 715

1 REBE AR AE OGP B MR AR R, S22 T SCL S B o i
4z o Hou 4545z ] & Bt Nogo—66 32 MHT {4 (¥ 375 B I 19 7K Bk
JiE , 05 AR AT 2515 Al LI 45 15 % T, IR T 20 B 6 B
P22 A5 9 A4 B A8 ) NgR(27~310) 2% (6 45 1 38 i ]
T TgG[NgR (310) ecto—Fe] Al i 3 it 5 4 5 21 DI BT BRIz
Pk R A AL 5 8532 ) NgR (310)ecto—Fe il H 3
SR O A D fE T B S b AR 3P ) R K AT i 5 A KT R TR,
& Nogo—66 Z 14 1 HL3E BEHLIR TE11 BHIWT Nogo .1 5 b5 £
P/ 52 Jig T 400 0 36 4 % 25 11 5 Nogo—66 21K 1 455 1)
TCso (A 1) 7500 LA > K3 ) 25 2R o1 9 8 ) {843 0 o 120,14
L 4.5nM (4N IR ) A Sk 4w 1 3% 9% T B 28 b P3 R
AR S M T il g A K, X 5 R B Nogo—66
R HAZRJE CNS B FRAE ) EZ MBI g E R, 78 CNS
P05 )5 0 o A i b R AR

Nogo-A 5 HZWEE GG, /N5 R B AT = 3k R i (
small GTPases) Y Rho Z5% 1 51 M P JRPESE — (5 @i e HoAs
T G R R T AR RN, IR R T R e
2296 cAMP ZKF- AT TG PKA fff Rho B B2 46107 2 06 , A
T BEL VAT A5 158 At % i 2 A= 4 030 00 ol 4 T O0 240 i /9 e 29 5
L 2 S e AU 4 3 R B T AR OC . Nogo—A S BUE K HE
B Z B, AL Ca> R W TR . Ca™ 5S4 &
J5 WO B O, 0T LS 3 Rho B R AL T 0 | 1R
A A JE B

Ji4, it RNA THEARAM G| NgR JEH ik |
7K fif 6 K fi# Nogo N U4+ Rho 7] FILKT Nogo—66 #1114
M2 g8 AR RYPE T . 2005 48, sk I AL 24 G i /b 1
P RNA (siRNA)TTER NgR SER w0t 17 K BUB B 6t 105 J5 i
BRRRAH GBI B s, R T RER e TRAE,
Ahmed 55 ®755 51 %F NeR ,p75NTR \Rho-A #17 RNA T4k
LR T REBE AR AR OCH R 4 AR L AR TR BB S Al
R A, Rho ZWRJE T GTP i, 742 IR 52 & k5 ik
PR 2 R A0 L B SR Bl ) AR AR S A S R A R AR
Rho AEHZ B C3 54 5 1 (exoenzyme C3 transferase,C3)fF
SR, TR IR P LT C3 %% B i 7T 3 553 B W i o
CSPG (Chondroitin sulfate proteoglycan , CSPG ) %5 X #ft £ ot
ol 2% A A MR O, 7 A U O D4 A A
LN C3RYT, WLES B O B AR R Rl o AR R
12mm, HTEG)E K 2 24h ) H DI REA e 10, h it il
UL, BH BT A0 ] Nogo/NgR 3 #% I {5 5 % S 40 & 4 7 9 4
JU BT HE — @ R FARHE SCT 5 il 58 1 7 2R RO A& Dy g
AL

3 RE

AR FHT 4 B AT 34 I Nogo Al NgR BH 187 571 51
EAFEMEARRE, EAFRRY, AZERAHT amino-
Nogo—A WAL, 7T 51 % 22 S M AL 10 O i 3 ZUAEH
R AH a0 3 AT 2 A AT 0 A A Sy, UIBI K J 2636 77 ik
BE T N2 SCL A it — 20 S ae AT 58, 55 Ah itk — b

FEW Nogo 9 Az BEAE H K LA, Nogo/NgR i [ I (1 45 4
43 1] (1 B4 1 H 7 20, Nogo B9 2% 35 I8 #5 ML, Nogo—A
5 A DR AR AR T 6 R Sk I R YA YT SCI #R
PEHEOS IR, H AT SRR 2 S L5 B R A, AR
A BN T I R SCI G YT BB % Nogo # M CNS %l 58
AR F R 98V 09 23 1 LA 09 B ], KA Bl SCI B Ih
PR B, MIEEAN AR, 4 ANIRYY
SCI FFREB 7 5 o
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