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Amino Acid

Brain derived neruotrophic factor
biotinylated dextran amine

Alzheimer’s disease

Bovine Serum Albumin

Neuron specific nuclear protein
Postsynaptic density-95

Central nervouse system

Dimethyl Sulfoxide

CAMP responsive element binding protein
corticospinal tract

immunoreceptor tyrosinebased inhibitory motifs
electroacupuncture

Endoplasmic reticulum

extracellular signal-regulated kinase
fibrillary acidic portein
Hypoxia-inducible factor 1 alpha

Fetal Bovine Serum

glutathione S-transferase
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LDH
KD
LINGO
SPR
MAP2
MAG
MAPK
MBP
NEP1-40
MTT
NGF
NgR
MCAO
OMgp
P75NTR
BCCAO
PBS
PFA
PKA
wB
OGD

PNS

Lactate Dehydrogenase

Kilo Dalton

LRR and Ig domain-containing, Nogo Receptor
interacting protein

urface plasmon resonance
Microtubule-associated proteins2
myelin-associ-ated glycoprotein
mitogen-activated protein kinase
Myelin Basic Protein

Nogo-A extracellular peptide residues 1-40

3-(4,5dimethylthiahiazol-2-y1)-2,5-di--phenyltet
razolium bromide

nerve growth factor

Nogo-66 receptor

middle cerebral arterial occlusion
oligodendrocyte-myelin glycoprotein
P75 neurotrophin receptor

Bilateral common carotid artery occlusion
Phosphate-buffered saline
Paraformaldehyde

Protein kinaseA

Western blot

Oxygen glucose deprivation

Peripheral nervous system
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PVDF
MHCI
Rho
ROCK
mMIiRNASs
RT-PCR
BBB

SD

SDS
MNSS
TMD
NF

MEP

TUNEL

SYN
TAT
Ngn2
t-PA
I/IR
MAIs

PirB

Polyvinylidene difluoride
class I major histocompatibility complex

Rho GTPase

Rho-associated, coiled-coil containing protein
Kinase 1

microRNASs

Reverse Transcription - Polymerase Chain
Reaction

blood brain barrier

Sprague-Dawley

Sodium dodecyl sulfate

modified neurological severity scores
Transmembrane domain
neurofilament

motor evoked potential

Terminal Deoxynucleotidyl
Transferase-Mediated dUTP-Biotin Nick End
Labeling

Synaptophysin

Transactivator of transcription
Neurogenin2

Tissue plasminogen activator
Ischemia/reperfusion
myelin-associated inhibitory proteins

Paired immunoglobulin-like receptor B
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BT EMRSER TAT-PEP X Gt
BEFRG IS RIPMER RLEIR

[ S SRR

=i Jin: RALEE  HEX

WO AW Ear BIHEER
GIPAE IR €3

VY ZE e K2 R B B BRIEARL, 122 710032
FEETH: BxaMRR%iE4 (NO.81070097, 81471265, 81501207)
B E R R RSB H (NO.2013-D-03)

L& LS

B G BR R I FE 248 B (Paired immunoglobulin-like receptor B, PirB), &
M SRR A S S 9 i R G ) R 732 4, LT BT A B L 5 A S P A, SR A mT 2
VEFIAH 22 TOATI 55 77 P I B LA o, (H R A . (RIS, UK i8 sdi PirB
FOBARME R T IR PR S e 1M A 1 254 B AR P LRSI I IR L, (R R L 4y
RO, ARAEME LU I B R, B2 TR RCR . EAREE T, JRATTE SR A
MCAO ##, KL MCAO J5 3d F) 28 d if MAG, OMgp, Nogo-A 7E & 2517
R IE B E IR T PirB thye j 2 LMl ik . A st — BRI, @
i pirb RNAI T PirB J&, 7] LA AU I35 G 2 o RAEKFIAETE . BEJE, &
A& T B AT Rl G AR () TAT-PEP, L2 8 sid 5 i vT LOE s 1 i B i 40 A
T JEEE N AbseieFR I, L5 MAG, OMgp, Nogo-A B RUFHISEM ),
FE AT DL e AT R RN, (R e A K. M S8 R, TAT-PEP BB %8 /b
MCAO J&EMBEFEAAR, (RN DI RE R . BFFidE— 8 KL, TAT-PEP 7 LA
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(Al 5 AR R A BE AR 0, SRR A T BB . RSP SERS LRSS, TAT-PEP g
(e OGD & TACKE, Jkip AR KHE I FOMR, SR RAMTIAE. X LL/E AL
HI 7] B 5 TAT-PEP st i PirB DReE, #k M 520 H 71 POSH, RhoA 1 GAP43
MRIEE K. ALK, TAT-PEP W] LA jd 2 Sl i F- e v 5 i & o AR AR T2,
BET R AFR AR ER , HHLH AT A5 TAT-PEP fE48 52003510 1K) Caspase-3 LA Bax
Al Bel-2 ik k. XLKRIGER, SRILAETS G M40 PirB BBLERIL, Xt
PRE O R AN E . TAT-PEP 3@ FHAT MAIs F1 PirB AHEAEH, KIEM AR E
F o 2B T BRI TE G A5 IR T SR AL TR I BE SRR 1 S, O TAT-PEP AT REY)
I R IS P 2 A 0 4 4 R S 60 Al o

F—#a
SDA B MCAOHERI 2B 7 WMAG, OMgp, Nogo-A
R HZEPirBK B ERIEZRM,
H .
1. Bi#H SD K MCAO BRI 1577 1 MAG, OMgp, Nogo-A K F2

FIEFE
2. BHHf SD K MCAO FAL 15717 N PirB K R R IA T It

Fik:

@ FESD A B54 X (B, 1AH260~300g. %%, FEHL/ AT4L (n=6): ElBefore
MCAOZ, 1 d post-MCAO4, 3 d post-MCAOZ., 7 d post-MCAOZ, 14 d post-MCAO
2H, 21 d post-MCAOZ., 28 d post-MCAOZ. FiBefore MCAOZ SLEsh ok, HiAx
FHHEIMCAOR AL, T FARHT, FH#EEESLd, 3d, 7d, 14d, 21d, 28 d&t
FER R, Vs E Bl 7 2 5 7 i 4H 24, Western BlotS I 57 J2 21 i I MAG,
OMgp, Nogo-ARIPirBEE HRIATHIL. Fk, Bl 24 (n=6): RIShamIMCAO
M, THREESEE28 disf AFE R, I A 2 S 2 bR id G . 7 A JIPirB

797



HARIEHE

ZR.

1. 5 before-MCAO #IAHEL, SRIMLFAE)S28 3d. 7d. 14d. 21d #128d It %
ML) B JE G N MAG 2548 B 38 1 (p<0.05) . i L AV E S5 56 1 d BF MAG
KIEWSA R, {H5 before-MCAO AL BA Giit % X (p>0.05). il F VT 5
% 21 d I MAG Rk /K-F i, 28d IBEA N, 5 before-MCAO ZLAHLL, I Ff
BEEES 1dy 3dy 7d. 14d. 21 d 128 d I & ZH SR BN B S22 G Y OMgp %
IR (p<0.05). SRl FFEF S5 7 d B OMgp RIA N, (HFEHE ] 1R
HRIEKT U 4kE: Fif. 5 before-MCAO ZHAAEL, SR F#EE 55 3d. 7d. 14d.
21 d A1 28 d I % 2H S8 Sh ) K J= 1 g7 N Nogo-A RIAB RN (p<0.05). H I F
VEVE G 55 28 d IF Nogo-A Fik KT &

2. 15 before-MCAO ZAHLL, SRIMAFET/EEE 1d. 3d. 7d. 14d. 21d #128d
I (1 8% 2H SR Zh ) B S~ A PirB 2 (I RIS B 3 N (p<0.05) . R L F 5 36
7.d I PirB RIAREAE N A, (HBE I R A HERS FERIE K P Ak i U 5k G
Pyttt — 2 BoR, 5 before-MCAO 41AHEL, Sl FE#EVE)S 28 d I SEI&5h4)
B2 Y NeuN [R50 % B R /b (p<0.05), PirB 1 5% ' % FE 12 35 1 ot

(p<0.05), H15 NeuN ZEILHIEKIXARIC, $RAFEGR IR f5 28 d I SEEG BN B2
JZ 2 AR TG PirB RIA B 1 n .

g5

I i £ SD KB MCAO #8Y, MEL K =7 A Nogo-A. MAG. OMgp 1
PirB K fERIAZ k. 4550 EoR, HR Nogo-A. MAG. OMgp A1 PirB 7 &k Ifil 1%
N I [B] R IAZKFAN A F], H AN &SRS, 72 MCAO 3 d J5 ZRIEH &
TAEREET 7K, T B AT I e L PR 45 4 ) B AR B R R i AR A
Rl PirB B Fh B AT, K e E sk L4547 5 & e AEis, B A
A D REVK B HR A BI6 7 A
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Lt
TR Pir BERIAS 22 JoEBE R o M R A K A ERIEH

H .
1. GPH-PIRB-294 1295 & 2 48 X S HE R 37 5 #4276 PirB RIAHI52MH o
2. T PirB FRIAXNENERIZF G M & e RAEKIER .
3. TV PirB FRIE XA NE R Ja #h & oA A T HE A

Frik:

1. pirb 3 K0S 5 02095 30058 S2 56t _E I ON S AR A IR A B IR AR
TRFAISEEGTE S . SD KRZER (E 16.5-18.5d), &L, SLIBENL/> NIUL4 (n=6):
El Normal 41, OGD 4, OGD+control RNAIi 0l OGD+pirb RNAI 41. JEALK: I
FEMATTEE 7T d $EfE, 17 OGD, AL 24 h j5, ¥4 GPH-PIRB-294, fE
OGD E % &K 72 h B, Western blot 43 G2 I PirB FRiEF GFP &ik.

2. SD K (E16.5-185d), i&Ed, SLIuREbLr A 4 4 (n=6): EJ Normal
/4, OGD #41, OGD-+control RNAi ZHA1 OGD+pirb RNAI 2H. JFACKEFR 1K) JZA0 L4 T
EHETdEE)G, 170GD, HEEW 24h )5, Y GPH-PIRB-294, £ OGD E& &
W72 0 B, G S e AL G A I A 2 e R K

3. SD K (E16.5-185d), ifitid, SLIFEHLT N 4 4 (n=6): El) Normal
4, OGD #41, OGD-+control RNAi ZHA1 OGD+pirb RNAI 2H. JFACKEFR 1K) JZ40 4 T
EHETdEE)G, 170GD, HEEW 24h )5, Y GPH-PIRB-294, £ OGD E& &
BE 72 h i, MTT kil #P 2 o4 ooii /1, TUNEL 20 sh 2 o i T 15 Ol

g3

1. Western blot 453 &7, 5 Normal Z4LAHEL, OGD 525 72 h Isf, OGD 4140
OGD+control RNAI ZH #1228 7T PirB 1A B 13 i1 (p<0.05) . 5 OGD 4 4f Lk, OGD+pirb
RNAI 44870 PirB ik B 298/ (p<0.05),

2. Ttk E R AL R EOR, 5 Normal 414HEL, OGD /55 72 h i,



OGD #H Al OGD+control RNAI ZH #f 48 Ju s K 56 B il 5% 1~ 35 K B2 B W0 A
(p<0.05). 5 OGD ALk, OGD+pirb RNAI 4 oL sl oe K B AR K
(p<0.05).
3. {£OGD Ji 72 h i, N MTT L idmia & el /7, 5 Normal Z14H
Lt, OGD 41 MTT AH*T Eb il S 2 B {% (P<<0.05), 5 OGD #HAHEL, OGD+pirb RNAI
A MTT AEXT L E RSN (P<<0.05). 5 OGD #iAHEL, OGD+control RNAIi ZH ()
MTT #I5T LB E A Giit %= X (P>0.05), 7£ OGD J& 72 h i, OGD 41 TUNEL
FHPE M2 eI g 5 H B 5.2 F Normal 41 (P<<0.05), 5 OGD A, OGD+pirb
RNAI 41 TUNEL FHPE#HZ JoRIZn%E H B2 k> (P<0.05), 5 OGD 4lHEL,
OGD+control RNAI 41 (1) TUNEL FHME#IZE o R4 e 3 H 3% it & L (P>0.05).,

&5

FEARSZR A, AR 1 R LT 2 ePirBRIS I 18k 5 R 48, AES 1
OGDJ& B¢ [z JePirBIfI R L . W Ftit— 20 kB, #IHIOGDJa £ sePirB& ik,
DI e gE s R A, a2 TsiE 71, R AT T, AR B FCUESE 1 PIrB
FEFRZE TCOGD Ja HIME I A ThRe, ik I PR VE 453 07 RO LA IE 7 A0 B i SRS 7 42
BT A A 0 BES FE R AN SR AR .

SE=H
AR &R E TAT-PEPHIH & K&, Ak REMHFEEREE

H -
1. AJVAMEENA S A TAT-PEP [HH) 4. ik, 4lifbif,
2. TAIVEMEERS SR TAT-PEP M5 0E T % 5E .

J5 e
L W¥EVERN G R TAT-PEP fil# t B g rim BHOA FR A m] SR ALEOR ORI

712,



SRS . M GE ArlEAAML RFEALER, &5 HiE gy X Western blot Fll
2tk J5 1¥) TAT-PEP #1 TAT-mPEP. SD KE %25 (E 16.5-18.5d), JEfidk, SLifEl
43495 41, B Normal 4, TAT-mPEP (100 pg/L) 4, TAT-PEP (50 ug/L) 41, TAT-PEP
(100 pg/L) #H, TAT-PEP (200 pg/L). JRARREFRAI K EME UL TEALHE)E 3 d
i, MTT KA TEiG 71; LDH B S Ia k6 4 28 e A7

2. SD KR4 (E 16.5-18.5d), % 4 Nogo-A (AP-Nogo-66, R&D, 300
ng/spot) ; MAG (MAG-Fc, R&D, 150 ng/spot) ; OMgp (AP-OMgp, R&D, 300 ng/spot)
A 50 polwell 735l 6045 T 96 LA, 4CHEE 24 h, $IKFEERREE S A0 0, 0.005,
0.01, 0.02, 0.04, 0.08, 0.16, 0.32 umolTAT-PEP &# TAT-mPEP, Jfi% PBS X}/,
37T°CHFE 4 h, BEEIA/NRIT(His)s . FLFEPUIA KL EHU/NR 19G —#1, ELISA VLK
M SeE (OD) A

3. SD KiZH (E 16.5-185 d), iHiZd. % Nogo-A (AP-Nogo-66) , MAG
(MAG-Fc) , OMgp (AP-OMgp) (50 ng/well)73 87 A (MAIs) 4% 24 LR
R, fE4CEMHTIHE 24 he 251444 50 pg/L, 100 pug/L, 200 pg/L 7 AN
TAT-PEP ¢ TAT-mPEP (500 pl) , 37CH¥&E 2 h, EMEEMEIT, HHEEHET
I 2 5 4 A 2 G oA 0 48 e i K R ()T 3 K

4. SD Kil 66 X (HElt), A 260~300g. BEAL N 7 41 (n=6): EPAE IR
TAT-PEP (250 mg/kg)J5 Oh 41, 0.5h4l, 2h4l, 12h4l, 24h 4, 48h4l, 72
h 4. 20T 8 E VRS 5 AH RN E) AR SE R B, Western Blot il TAT-PEP £E 57 2
ErrHIEEE. BN N4 4 (n=6): RIEEEREHE 0h4, 05h4H, 12h A,
24 h H. BT E R G A R R AR BE R, S g% 5 O A Ak A G ksl
TAT-PEP f£ J¢ )= 257 1R 73 A1 S B e

g3

1. FOHsiE guta [k Western blot 25 s, TAT-PEP )4+ &#14 90KDa,
TAT-mPEP (1431 &%1°4 75 KDa, S5 & -

2. L MTT SEUARNT OD (H¥ A it 225+ (P>0.05), LDH BEJiCi A X i
BRI FE R (P>0.05),

3. ELISA £ 8/, 5 TAT-mPEP AL, RFWKE TAT-PEP 5L
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Nogo-A (Nogo66) &N )&, F OD {HEMHEKIFIEMN KR, U TAT-PEP 5
Nogo-A (Nogo66) 7 T HIRIF I &ae T, AMBIZ, AFWKRE TAT-PEP 5iF it
1) MAG, OMgp =i J5, H OD {2 EHIFIEMN KR,

4. 5 Normal 44MEL, Nogo-A (Nogo66) ZH % It K 26 i~ 35K i W\ 4
%8 (P<0.05), i TAT-PEP 41#H4: t i K S 2 i P44 K 5 Nogo-A (Nogo66) A
LE A2 AF K (P<0.05), TAT-mPEP 4 ##4 Jt i K AL T 354K &£ 5 Nogo-A (Nogo66)
HHRA G R . Rl 2UEs], 5 Normal HAHEL, MAG A&t
BTGRP KB40 8 (P<0.05), 1fi TAT-PEP M & i K IR MF K
5 MAG 20 HE W 3225 K (P<0.05), TAT-mPEP 1 & Jt i K5 P K 5 MAG
AL A G = o AR 1E OMgp 2H A A8 2 BB IS .

5. MAIs (Nogo66+MAG+OMgp)> 415 Normal ZHAHEL, #4 oK S F)
KB A5 5, TAT-mPEP A & e i KR MF KB S MAIs AL A it
B Y. 5 MAIs HAE, 50 pg/L B TAT-PEP A FR4 5, M4 i KRR FIKE
B4R K (P<<0.05), 100 pg/L [ TAT-PEP 405 50 pg/L i) TAT-PEP ZHAHLL, #4
TCE K ISR A K IR B AR K (P<<0.05), 1 200 pg/L i) TAT-PEP 415 100 pg/L
i) TAT-PEP At 42 J0 i KRR B I LA Giit 2 8 e

6. EEVEHE 12 h i, 2N TAT-PEP /K k(B I ) (R 5%
W TR, IR IO HLM Y g Rt — D BoR, TS RIZ R R I 4 A R e
I TAT-PEP, S5 12 h i, JZZ N TAT-PEP /K-FikIg(E, 24 h i8I Rl .

gZEik.

AN 43 S 06 FRA T3 3 1 T ) A% A TAT 45 4 FIPirB A & i 435 4 1) 7T 3 P il 4 2R
I TAT-PEP, ilF s AE1% 5 Nogo-A (Nogo66), MAG, OMgp4h & i At 41T i #0i]
BN o ZSEIRIE R W TAT-PEPE IS vEST J5,  TATSE M BEW [ TAT-PEPRIL& 25 1A 2508
A B, IR E AT R R N . R, i SEIG WA T AR A R TR 4
Ziifie], BIAEHERESHZE A, N R B TAT-PEPRILIREWT 7T 58 E | Bkhl.



FE U5
TAT-PEPX}SD AR MCAOJE RitE S AT M AH & T RE IR

H K-
1. WEFETAT-PEPXY Ja kA i s I 453 475 i i B ZE A AR AR
2. WIIFCTAT-PEPX &y kb 11 vk i i 453 17 = e 22 Th e VK S RO/ S

Tk

f#EBESD A RR54 . (HEME), {AHE260~300g. 4G, FEHLZ N34 (n=6): EISham
41, MCAO#L, MCAO+TAT-PEP4l. 7EMCAOJ5 2524 h, 48 hA172 hiH Garcial¥ 4y
BRGNS HZ TR, E572 hATTTCYL R M E AL 28 . vk, FEHL N3
%/ (n=6): EISham#l, MCAO4L, MCAO+TAT-PEP4. fEMCAO/5 43 d, 7 df128d
I FH LR BSAGBA A G I R R IX AR 4L FEMCAOJE457d, 14d, 21d, 28d
i, HEATHLIIREVE (MNSS); EMCAORIFIMCAOJG %52 d, 7d, 14d, 21d,
28 AT HEATHID, Bl ; fEMCAORIFIMCAO)E %53 h, 7d, 14d, 21d, 28 dif
BEAT AR TBCE 5550 TEMCAOJGE 2828 dif ETIZ 3N K HALSESS . feJa, BENL A3
#1 (n=6): BISham#l, MCAO4, MCAO+TAT-PEP4l. YEMCAO/G 5528 ditf 1T 4%
Zf) [ 388 5 FITRE B 520

gR:

1. MCAO J5 24 h [¥] Garcia PFo &5 R ox, 5 Sham 4AHEL, MCAO A& Thke
W B E AL (P<0.05); 5 MCAO AAHLL, TAT-PEP HMEAINREVE /A o35 2
5, BRIHE L (P>0.05). MCAO J5 48 h #1172 h [fJ Garcia W& RER, 5
Sham ZHAHLL, MCAO WM& Ihaeirsr W& MK (P<0.05); 5 MCAO ##flt,
TAT-PEP AR T35 m (P<<0.05). TTC Zeft4i R Hox, 5 Sham 4
b, MCAO 43258804 Hi B B F s sE. MCAO J5 72 h i, 5 MCAO #Af L,
TAT-PEP 45250 3 W) E AL 25 A B .28 /)y (P<<0.05)

2.MCAO J5 7d, 14d, 21d 128 d I &4 mNSS -7 &5 R R, 5 Sham #



tE, MCAO 4% I [ 5 1) mNSS P73 2 3 19 1N (P<<0.05); 5 MCAO A LL, TAT-PEP
2 25 18] A mINSS P4 2 3 FRAIK (P<<0.05). MCAO J5 3 d, 7 d Al 28 d ) T2wi
KR Eox, MCAO ZH ok I (AT B 2 1 e 85 BERE X, 1T TAT-PEP ZH ik 1L i 0] ) s 2
FEIX 8 MCAO HA Fiii/> (P<<0.05).

3. BB T A R o8, 5 Sham AHEL, MCAO ZH &I 1A] A A 25 U B T 2 1
(P<<0.05); 5 MCAO #iAHLl, TAT-PEP £4H7E 7d, 14d, 21d 128 d (455 IR
K (P<0.05), TM%FE 2d 5 MCAO ALK AL #£5R% (P>0.05). ¥
LIGLEREIR, 5 Sham AHEL, MCAO ZH 4Bt | o5 i 7E i e b 45 BE 1O e I 535 i/
(P<<0.05); 5 MCAO 4i#fiLt, TAT-PEP 417E 7d, 14d, 21d Rl 28 d MI7EH5HE 15
B A (] I N (P<<0.05), TMi3E7E 2 d Bf5 MCAO HMLLE A ST %R
(P>0.05). MR ESE RER, 5 Sham AHLL, MCAO 4155 I [ £ 14 i A 80 B -5
A BRI (P<<0.05); 5 MCAO ZHALL, TAT-PEP 47f MCAO j57 d, 14 d, 21 d
128 d HHEARBCE VR BRI IN (P<0.05), £ MCAO J& 2 h %A 225
(P>0.05).

4. BN K EAL (MEP) 455 %R, £ MCAO J5 28 d i}, 5 Sham #HLL, MCAO
U RTAR MEP FI4RIE T S F4K (P<<0.05); 5 MCAO ZHHitL, TAT-PEP 41/ H(
JE A& MEP [#RIR B 238 (P<<0.05); 5 Sham AHLt, MCAO #4l7: 5 /A& MEP (1)
PRME B 2K (P<0.05); 5 MCAO #AfLL, TAT-PEP 417 )5 itk MEP F#ikiE ]
EREL (P<<0.05).

5. Wik T G52 BB IR, £ MCAO J5 28 d i, 5 Sham #fEk, MCAO
IR B ) B B 4558 (P<<0.05); 5 MCAO ZiAHLL, TAT-PEP 41iE 4k IR B4k K
(P<<0.05); ‘5 Sham #HLL, MCAO ZH45RE RN (P<0.05); 5 MCAO A
FIEL, TAT-PEP 4145157 X B0 Sk (P<<0.05). 25 ] TAEICAZ AR 45 5 7R, MCAO
ZH 5 — UK AR [ B BT 75 (P 3 SR 30 k8 S Sham 4HAHLL R0 (P<0.05), 5
MCAO HAHLL , TAT-PEP 2H 58 — IR [R1 36 BT 75 11~ 33 S 56 KU 25 93 /> (P<<0.05)
ZHC IR R TR, MCAO T3 IEH [FE R £ 5 Sham 4AH L 22N (P<
0.05), 5 MCAO Zi#fitl, TAT-PEP 4~V ik fiff [m ik £ 5 3 ek /> (P<<0.05).

S5
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AR 286, FRAN E B AL ISR UG F R A 2 e AT N TR, R T
TAT-PEP KN Rt &A% ER], N TAT-PEP [F1 0] BE 1k AR N FH 2558 1 S2E8 LA,
WA TS HPLHIE IR T EE LR

BRI
TAT-PEPX}isk L HEE R E iR BA. REEHER
12 Al v] 28 4 2B XA AR FH R LI 5T

B
1. W TAT-PEPXIMCAO/5 | i A o F B KE
2. WEFLTAT-PEPXTMCAOJG -5y P R A HIEH
3. WEHFLTAT-PEPXMCAOJG - Mgty P R fidi v BB A /E ]
4. WHFTAT-PEPXTOGD G MZ& s 2 A4, AR KHE FUARAN B R MDA MRS Al 5
HLRITER .
5. [FWITAT-PEP L& fEH ¥4 FHll.

Tk

@ HESDA 54 (M), 1AHE260~300g. B2, BN A34L (n=6): RISham
41, MCAO4L, MCAO+TAT-PEP#l. YEMCAOJ528 dift 3 F BDA L 7 i B AKG
TAT-PEPXT ¢ i B il sR X HI/EF s FINF200, MAP2, SYN, NeuN%u ¢t 4]
T2 Y R M TAT-PEP YT - 5 7 I A2 TC R 98, B 9% J S mT PR AR . LR, B
ML A34L (n=6): RISham#l, MCAO#ZL, MCAO+TAT-PEP4. 7EMCAOJ5 %28 d
i), N FHWestern blotfor il TAT-PEP X % 7 A il 58 J R Al AH 5% 2 FAPOSH,  RhoA,
GAP43RIAMIEH o

SD KA (E16.5-185d), JHEWEH. B, BENL N34l (n=6): Rl Normal
4, OGD 4AM OGD+TAT-PEP 4. JRAIEFRHI K EMZAuds 24 h 5, 17 OGD.
OGD HAJa RN ZI4: T TAT-PEP (100 ug/L) AbFE, 24 h J5F i 40 i T 1 b A g



ZIUH R AR AN RS L. IR, AL 3 A (n=6): Bl Normal 41, OGD
AN OGD+TAT-PEP 4. JREFRHIEEMAILES 7d I, 17 OGD, OGD BEH /)5
BN %1% TAT-PEP (100 pg/L) A:¥E, 3 d 5l 3% BB M 8w & o i K4 58
G K E R R KM A TR 70 > i s . BENL N 340 (n=6): B Normal 4,
OGD 11 OGD+TAT-PEP 4. JF AU TR K E ML e £ 5% 7 d I, 17 OGD, OGD &
FUG B %457 TAT-PEP (100 pg/L) &b#E, 3d JEHIH/NRIT GAPA3 Hu g B HLiA T 4
UMb = Gt MR AR KT L. FRIR, BENLZ N 3 4H (n=6): RP Normal 4,
OGD 4H11 OGD+TAT-PEP 4 . JlE Fr #fH H AR Kl TAT-PEP Xf B {4 K: #%/ixi /v OGD J= 3d
I [ R Ay M SRS FIR AR B85 BEALAR R 4 2H (n=6): Rl Normal 41, OGD
H, OGD+TAT-PEP 441 OGD+pirb RNAIi 2H. JRACIEFRHI R EMATCES 7d I,
17 OGD, 2 J5 25 3 d B . FH| Western blot £illl TAT-PEP %I #4457 POSH, RhoA, GAP43
RIS

GER:

1. £ MCAO J& 14 d I, #&HhRORER I ARSI ZALEN . 72 MCAO J&
21.d BF, VESFIX ) BDA B2 T0 R T PHH, 5 X P Ko B J2 1wk 8 e HE A4
JIREI V2 1) BDA FHPEZOG R, HAFEKE NeuN 5 BDA XUbrid It
T, VEIIREEFIVES I, 7E MCAO J& 28 d I, #RE () BDA ¥y 52 i B i K
PR B IAT F i BB RAL . TAT-PEP JRYT 4L, AN Bz o A 8 SRCZE [0 2 0 Hh ) o
A YRS FE L T MCAO 2 (P<<0.05), i AR il 2848 5 v 28 Bk o O i B it
2.2 F MCAO 41 (P<<0.05).

2. {E MCAO J5 28 d K1 NF200 55 NeuN %9 e XbRic s256 27, MCAO
G N NF200 FHPE R 4028 %5 B2 W] AR T Sham 41 (P<<0.05), TAT-PEP JRy74
2l T A NF200 R %l 2% 3% 2 B & i - MCAO 4 (P<<0.05).

3. £ MCAO J5 28 d i) SYN 55 NeuN %% 5 e WARiCsL 5 Bon, SYN Rik
L oA E B, MCAO 211545 PN SYN FHAE4 5 % FE B K T Sham 41 (P<
0.05), TAT-PEP &7 455 1 SYN BHPEY) I 2 B2 B 2 5 T MCAO 41 (P<
0.05).

4. MCAO # POSH #il RhoA {131k .2 =T Sham 40 (P<<0.05), i GAP43
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()25 B EMLT Sham 4. 50X, TAT-PEP 41 POSH 1 RhoA 31k 5 E KT
MCAO 4, i GAP43 fJ&IA R E =T MCAO 4 (P<<0.05).

5. THYNM TAENWEE TAT-PEP St o 4K SC e . 451 5
7N, TAP-PEP A #HZ T i K B AE FRALIN 8] 9 I AE KAB L 24 T OGD 4 (P<
0.05), [FI} TAP-PEP A& i KR L/ X EHE 2T OGD 4 (P<<0.05).

6. 7 OGD J5 3d I, W37 BB Megsh R R, OGD 41 TAP-PEP A& ik
KL AT 5K B B 35 %5 T Normal 41 (P<<0.05), 1fj TAT-PEP 44t K 5K
SEEIK I 2 T Normal 41 (P<<0.05), #fF7t#E—2 & Bl OGD 41 TAP-PEP ZH4if
2Tt KGR 7 S B2 /0T Normal 41 (P<<0.05), i TAT-PEP M4 i K
RACH) 73 3L HE N &35 2 T Normal 44 (P<<0.05).

7. 1£ OGD J& 3d i, Normal 2444 s E KAHE i 5t FLAF KN 20%, 1 OGD
S AR A HE 9 5 AR /KT U R L 21 60%, 23 = T OGD 4 (P<<0.05), TAP-PEP 4i/E
FHE A 5t PLAR /K P . E (KT OGD 4 (P<<0.05).

8. f£ OGD J5 3d I, OGD 4 sEPSC #&ME{X T Normal Z1(P<<0.05), Ifi TAT-PEP
] LA 58 SEPSC #RME (P<<0.05); OGD 4 sEPSC #i#%{%F Normal 21 (P<<0.05),
ifi TAT-PEP ] LA3E5E SEPSC 4% (P<<0.05).

9. OGD J& 3 d I Western blot 253 .7k, OGD 4 POSH F11 RhoA 31k i3 =
T Normal 41 (P<<0.05), Tfi GAP43 [JFKiA & ZELT Normal 4. St K,
OGD+TAT-PEP 41 OGD+pirb RNAIi 41 POSH Al RhoA {3 ik B Z KT OGD 41, 1
GAP43 [{)3Zi5 82 5T OGD 41 (P<<0.05). i OGD+TAT-PEP 4 5 OGD+pirb RNAI
2ot POSH, RhoA Fll GAP43 (K IEHA ¥ %% (P>0.05).

TAT-PEP A] DL T PirB R i) POSH/ROCK/GAPA43 {55, it MCAO J5
R AR AR, ST BB R R A BE R K R, AT R A A A T
Rl KN FEES) . o] JadiZThRe, REEMERYER . %2 0 S A B T
TAT-PEP RAFAEARYEH BB /L], SERI R R T PirB 7 i &R i - 45145
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PrE A R A @ AE LG, sk vk ik G ST 5Bt 7RI AR S, N
TAT-PEP ] BE )l AR B FH SR 1k 1 B R 18 44 A S 36 Al

FARE
TAT-PE P42 i Sk IfiL FE-VEE = 7455 JE 2 7T
AR RN T FPE F R AL 5

H -
1. WEFTAT-PEPXOGD J& #1148 JuA7id M I T2 IAVE F o
2. W TAT-PEPXIMCAO & - B iy Py A 22 TC A% S E T e F
3. I TAT-PEPXMCAO/S -l 15 PN # 28 Jo il i S5 Wy e H &

TTik:

SD KilZ# k. (E16.5-185d), HHAT R EMA T IR. Bk, HHLY 6 4l
(n=6): Bl Normal #H, OGD %1, OGD+TAT-PEP (50 pug/L) 41, OGD+TAT-PEP (100
ug/L) 41, OGD+TAT-PEP (200 pg/L) 41, OGD+TAT-mPEP (100 pg/L) 4. MTT
J& LDH BB BAS AN [F] ¥ B TAT-PEP X OGD J& 24 h B # & e s A A - K,
BEHL> N 4 4 (n=6): B Normal 41, OGD 41, OGD+TAT-PEP (100 pg/L) 41
OGD+mTAT-PEP (100 ug/L) #H. MTT f LDH Bl s frill TAT-PEP %} OGD )5 6
h, 24 h, 72 h IN#h& T/ RITER- . K BEHL 8 341 (n=6): Rl Normal 4,
OGD 41 OGD+TAT-PEP #41. TUNEL %% f& Western blot f&ill] TAT-PEP %} OGD J5
24 h I PR IR T R T ARG B AR IB HIER

f#ERESD A RR54 . (ifEME), {AHE260~300g. H5G, FEHL N34 (n=6): EISham
“1, MCAOZL, MCAO+TAT-PEPZL. FJC#:tfAINeuN %% 9% 6 41 234k 2 Yo o 45 il
TAT-PEPX 15 7 A A2 TeAF G A AME R E I o ik, BEBL A34 (n=6): ElSham
4, MCAOZ, MCAO+TAT-PEP4L. #EMCAOQJ53 diff i FH TUNEL 4L (46 I TAT-PEP
XPERE T AT T RIPER . FR BENL N34 (n=6): ElSham#d, MCAOZ,
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MCAO+TAT-PEP4 . 7EMCAOJE 553 ditf, N FH BB T AR I TAT-PEP T 2 % 7 P4 i
22 TLHEB IS R IR o

G553

1. {EOGDJ524 hit}, EjNormalZHAfLk, OGDAIMTTHIAHNT L (2 3 PR (P
<0.05), 50 pg/L, 100 pg/LF1200 pg/LITAT-PEPALHE J5 7] DL Z #2 mMTT HAEXT He
ff (P<<0.05), TMOGD+TAT-mPEPZHFIMTT HIAHX L 5 OGD AR LL % A i it
2RO (P>0.05). R #tE—0ER, 550 ug/LITAT-PEPALEEALAHLL, 100 pg/LRY)
TAT-PEPALHE f5 7] LAE Sy MTT R AEX LE uff (P<<0.05), 11100 pg/LF1200 pg/LIF)
TAT-PEP AL B 4H 2 18] (Y MTT AR XS L BB A Se it o2 8 X (P>0.05) . %45 2R Ui ¥
TAT-PEPH] LA R 5OGD f5 #H2& 70id /7, I HAXFhE B A I = E

2. {FOGDJ524 hitf, S5 NormalZLAH Et, OGDZLLDHFE jift & FIAH X H & & Tt i (P
<0.05), 50 pg/L, 100 pg/LA1200 pg/LIITAT-PEPALEE J5 AT LA 5. 25 B LDHBS U 1)
FHXHE (P<<0.05), TMOGD+TAT-mPEPA 1) LDHE: I E (1A X 5 OGDZHAH L it
giitEE X (P>0.05). Gt — IR, 550 ng/LINTAT-PEPALFEZHAHLL, 100 pg/L
I TAT-PEP AL 2 f5 AT LAFFARLDHE I & I AHXHE (P<<0.05), 1100 pg/LA1200 pg/L
I TAT-PEPALHRZH 2 [F] () LDHAR FC M SHE B A Siit 22 L (P>0.05). %45 R i
B TAT-PEPH] LA 0 OGD JE #h & Je AL A2 B2, I Hax M B BAT 77 B A gk o

3. {EOGDJ56 hi, 5 NormalZiAH Lk, OGDZMTTAHINT L (i f& ik (P<<0.05),
LDHB A 6 il (P<<0.05). fEOGDJ524 hit, 5 NormalZi#fitl, OGD4L
MTTAERT Eb (Al 53 PR (P<<0.05), LDHBRE MY E &1 (P<0.05), 5
OGDAAHLL, OGD+TAT-PEPAH IMTTAHXT Lt {E 38 N (P<<0.05) FILDHE: ik &= AH
SHE P (P<0.05). fEOGDJ572 hitf, 5 NormalZlftt, OGDAMTTAHEXS L ufE
BEFEIL (P<<0.05), LDHFEHCEAHXN A W& (P<0.05), SOGDAMLL,
OGD+TAT-PEPZH FJMTTHHXS E B 14 N (P<<0.05) FILDHE:E AN FF(E (P<
0.05).

4. {EOGDJ572 hitf, OGDZHTUNELFHM:#2E 7o i) 40 i £ H B & 2 T Normal 41
(P<<0.05), S5 OGDZIHtL, TAT-PEPZITUNELPHM: 4422 Je A4 M % H BH B> (P
<0.05).
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5. fEOGDJ572 hitf, OGD T 4 HBax® ik B & £ T-NormalZ4l (P<<0.05),
L OGDZ AL, TAT-PEPZH T4 H BaxK ik B i /> (P<<0.05). [AIK, OGD4 Pt
P T8 FBCl2R A 2 /b FNormal 4l (P<<0.05), 5OGDAIAHLL, TAT-PEPZHFHT:
FHEBCI2FRIAHEIE N (P<0.05), W5 L K I OGDA &L I¥ Caspase 37KV & &
FNormal4l (P<<0.05), 5 O0GDZHAH L, TAT-PEPZH %1k ) Caspase 37K *F-HH & [& A% (P
<0.05),

6. MCAOJ53 dif, 5ShamZIAHEL, MCAOLLF-HEHT PN & JOA7 i BUE B 5 0%
/b (P<<0.05), MITAT-PEPIRYT o REMS B 3E M INAH & o7& & (P<<0.05). NeuN
Yo G A Yt 25 Bt —B Bk, MCAOJE3ditf, 5Sham4iAftl, MCAOZ F:Hs
17 PY NeuN i 28 7o % B 85 35 k2 (P <<0.05) , T TAT-PEPYA YT i BE W% (5 2 14 inNeuN
BHPE ML JE ISR (P<<0.05).

7. 5ShamZiAftL, MCAOZH 1515 (WFICFH A4 e H & B £ (P<0.05),
1M TAT-PEPIRYT J5 FICRH i 22 Jo i 480 W i gl /> (P<<0.05). TUNELZE 45 i —
A EIR, MCAOJG3 ditf, 5ShamZHAHEL, MCAOZ %5 PN TUNELBH P4 £ e ¥0E:
BEWL (P<0.05), TiTAT-PEPIEYT JG TUNELFH M # £2 yo (1 £ i k> (P<
0.05).

8. MCAOJ53 dit 455Kk HL, LShamZiMitl, & oM MH Bk, Bk
RILAE, WML B 4, Qi e, AR, REGEGR. R, AHRuR R
RHTH P BT SRR . BORURL, el R 2 bR B ok, SRFDIRIAR, KA i iy
FERNFLRL IR IR o T TAT-PEPYRYT 5 AT LU 2 AN 2 TO BB M 1 AR 1k, e il
e LR RLAR R 4545 -

ghig:

A4y S I I R BS R OGD AL FIFE /KK B MCAO 58 J2 2 P & Bl 4t
FITV, KN TAT-PEP REW% N5k OGD J& B¢ JE M & To i AFE, Jik/> LDH IR, I
BT Mdifh; TAT-PEP Refif iz f 2 gy WA 2 n B A T, o
R, AR IO, RIEM AR« A CHLHI AT e 5 H TP Nogo-A %5
5 PirB 455, UM N S SiEEg, Ml Bax Kik, {E#t Bel-2 &Kik, LML
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AR I PR e FLIT R Caspase-3 S A 5<. %5250 N B PirB 78 S I -FE v 4
BRI T AL 70 N TAT-PEP AR ZE LR35 E I S LI 7345 T B K 4
SIS SR, AR i PR3 B R VR I7 S 45 1 3 BT T8 w5 A SRS

R MAerh, otk ARk B, et oalins 1, MR E A,
PR HER B, RAATENE, T
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Abstract

Paired immunoglobulin-like receptor B (PirB) has been identified as a new receptor for
myelin-associated inhibitory proteins (MAIs), which may play an important role in the
axonal regeneration, synaptic plasticity and neuronal survival after stroke. In the clinic, the
mutation or silencing of PirB is impractical, and a candidate peptide that binds to MAIs
might block their interactions with PirB. However, the delivery of a therapeutic peptide
into the brain is hampered by the blood-brain barrier (BBB). Here, we investigated MAG,
OMgp, Nogo-A and PirB expression after transient focal cerebral ischemia in rats and

found their protein levels were increased in the ischemic penumbra from 3 to 28 d after
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reperfusion. Then, the result showed pirb RNAIi enhanced axon growth and alleviated
neuronal injury by inhibiting PirB expression after exposed to OGD in vitro. After that,
TAT-PEP was generated as a novel soluble fusion protein containing the protein
transduction domain (PTD) derived from the HIV transactivator of transcription (TAT)
which is able to permeate the BBB when administered systemically. TAT-PEP displayed
high affinity for Nogo-A, MAG, or OMgp and ameliorated their inhibitory effect on
neurite growth, which also can widely distribute in the penumbra after intraperitoneal
injection. Moreover, TAT-PEP treatment attenuated brain infarct volume and promoted
long-term neurobehavioral functional recovery. The study further found, TAT-PEP
enhanced corticospinal projections, axonal regeneration and synaptic plasticity in vivo.
TAT-PEP also enhanced neurite growth, alleviated growth cone collapse and improved
synaptic function after OGD injury in vitro. One possible mechanism was due to
interference with the expression of POSH, RhoA, and GAP43 by resisting PirB funtion.
Furthermore, TAT-PEP exerted neuroprotection by alleviating neuronal degeneration and
apoptosis after ischemic reperfusion injury. One possible mechanism was due to the effect
of TAT-PEP on the expression of cleaved Caspase-3, Bax and Bcl-2. Our findings suggest
that PirB overexpression in neuron after suffering ischemic reperfusion injury induced
neurons damage. This study also indicated that TAT-PEP may represent a highly
efficacious neuroprotective agent displaying therapeutic potential for stroke. Together, the
important implication of this study is that blocking the action between MAIs and PirB

may represent an attractive therapeutic strategy against stroke in future clinical studies.

Part 1
The Spatio-temporal expression of MAG, OMgp, Nogo-A and PirB in the
ischemic penumbra in the long term after stroke

Objective:
1. To study the expression of MAG, OMgp and Nogo-A in the ischemic penumbra in

725,



the long term after stroke.
2. To study the spatio-temporal expression of PirB in the ischemic penumbra in the

long term after stroke.

Methods:

Male SD rats weighing 260—280 g. First, the rats were randomly divided into 7 groups
(n=6 each): Before MCAO group, MCAO group, 1 d post-MCAO group, 3 d post-MCAO
group, 7 d post-MCAO group, 14 d post-MCAO group, 21 d post-MCAO group, 28 d
post-MCAOQO group. The expression of POSH, RhoA and GAP43 in the penumbra were
measured at different time points after MCAO by Western blot. Then, the rats were
randomly divided into 2 groups (n=6 each): Sham group, MCAO group. The expression of
PirB in the penumbra were measured at 28 d after MCAO by immunofluorescence

histochemistry staining.

Results:

1. Western blot analysis showed low expression of the MAG, OMgp and Nogo-A
protein in normal brain tissue prior to MCAO. In contrast, MAG, OMgp and Nogo-A
expression was significantly increased at 3, 7, 14, 21 and 28 d post-MCAO (P<0.05) in the
penumbra. However, compared to the Before-MCAO group, the expression of MAG and
Nogo-A at 1 d post-MCAO had no significant difference (P>0.05). In contrast, the
expression of OMgp at 1 d post-MCAO was more than that in the Before-MCAOQ group
(P<0.05).

2. Western blot analysis showed low expression of the PirB protein in normal brain
tissue prior to MCAO. In contrast, PirB expression was significantly increased at 1, 3, 7,
14, 21 and 28 d post-MCAO (P<0.05) in the penumbra. We also detected the cellular
localization of PirB via double-immunofluorescence staining. The results showed that
PirB co-localized with NeuN protein, indicating neuronal localization, in both
sham-operated and ischemic brains. In addition, the number of PirB-positive neurons was

higher in the MCAO group than in the Sham group at 28 d after reperfusion (P<0.05).
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Conclusion:
The significant and persistent up-regulation of neuronal PirB expression in the ischemic

penumbra indicates that PirB represents a potential target for stroke therapy.

Part 2
pirb RNAI enhanced axon growth and alleviated neuronal injury by

inhibiting PirB expression after exposed to OGD in vitro

Objective:

1. To study the effect of GPH-PIRB-294 on the expression of PirB on neurons after
OGD injury.

2. To investigate the effect of pirb RNAI on neurite growth after OGD injury.

3. To investigate the effect of pirb RNAI on neuronal survival and apotosis after OGD

injury.

Methods:

The generation of GPH-PIRB-294 and lentiviral vector system was performed by
Genscript Co. (Nanjing, China). SD rat embryos (E 16.5 d-18.5 d). First, cultured primary
cerebral cortical neurons were randomly divided into 4 groups (n=6 each): Normal group,
OGD group, OGD+control RNAI group and OGD+pirb group. At 24 h after OGD,
transfect GPH-PIRB-294 into neurons. At 72 h after OGD, the expression of PirB and
GFP was tested. Then, the neurons were randomly divided into 4 groups (n=6 each):
Normal group, OGD group, OGD+control RNAI group and OGD+pirb group. At 24 h
after OGD, transfect GPH-PIRB-294 into neurons. At 72 h after OGD, the neurites length
was measured. Next, the neurons were randomly divided into 4 groups (n=6 each):

Normal group, OGD group, OGD+control RNAI group and OGD+pirb group. At 24 h
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after OGD, transfect GPH-PIRB-294 into neurons. At 72 h after OGD, the MTT and
TUNEL staining was tested.

Results:

1. At 72 h post-OGD, Western blot analysis revealed that PirB expression in the OGD
and control RNAI groups was increased compared with that in the uninjured group
(P<0.05). However, its expression was significantly decreased in the pirb RNAI group
compared with the OGD and control RNAI groups (P<0.05).

2. Under normal culture conditions, cortical neurons contained a single long axon in
vitro. The extension of cultured cortical neuronal axons was significantly reduced at 72 h
after exposure to OGD (P<0.05). However, the mean axon length in the pirb RNAI group
was longer than those in the OGD group (P<0.05).

3. The survival of cultured neurons was examined at 72 h after transfection. The
neuronal structure in the OGD and OGD+control RNAI groups was damaged. However,
transfection with the Pirb RNAI vector prevented this neuronal damage. The cell viability
in the OGD and control RNAI groups was significantly lower than that of the uninjured
group (P<0.05) at 72 h after exposure to OGD. However, the cell viability of the Pirb
RNAI group was higher that of the OGD and control RNAI groups (P<0.05). The number
of TUNEL-positive cells in the OGD and control RNAIi groups was significantly higher
than that of the Normal group (P<0.05) at 72 h after exposure to OGD. In addition, the
number of TUNEL-positive cells in the Pirb RNAI group was smaller than that of the
OGD group (P<0.05).

Conclusion:
These results indicated that PirB overexpression in neuron after suffering OGD injury
may involve in inducing neurons casualty after OGD injury, inhibited PirB expression

may enhance neurite growth rescue the neurons from apoptosis.
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Part 3
The preparation of soluble fusion protein TAT-PEP and the identification

of its biological activity

Objective:
1. To generate the soluble fusion protein TAT-PEP and TAT-mPEP.
2. To identify and assay biological activity of TAT-PEP

Methods:

The generation of TAT-PEP and TAT-mPEP was performed by Genscript Co. (Nanjing,
China). They were identified by Coomassie Blue Staining and Western blot using
anti-(His)s primary antibody. SD rat embryos (E 16.5 d-18.5 d). First, cultured primary
cerebral cortical neurons were randomly divided into 5 groups (n=6 each). At 72 h after
TAT-PEP (50 /L, 100 pg/L, 200 /L) or TAT-mPEP (100 pg/L) treatment, the neuronal
viability and damage were assessed using the MTT and LDH assays. Then, ELISA was
performed to assess the ability of TAT-PEP to bind to Nogo-A, MAG and OMgp. Next, the
ability of TAT-PEP to suppress the inhibitory effect of Nogo-A, MAG, OMgp or MAIs
(Nogo-A+MAG+OMgp) on neurite outgrowth was determined.

Male SD rats weighing 260-280 g. The animals were randomly divided into 7 groups
(n=6 each): SD rats were subjected to MCAO and received an intraperitoneal injection of
TAT-PEP (250 mg/kg) after reperfusion (n=6 each). At 0 h, 0.5 h, 2 h, 12 h, 24 h, 48 h, or
72 h after reperfusion using Western blot to determine the transduction. Animals were
randomly divided into 4 groups (n=6 each): The immunofluorescence histochemical
staining analysis was performed at 0 h, 0.5 h, 12 h and 24 h after reperfusion to determine

the amount of TAT-PEP in the ischemic penumbra after MCAO.
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Results:

1. TAT-PEP was effectively produced and purified as confirmed by SDS-PAGE.
Moreover, the specificity of TAT-PEP expression was verified by Western blotting using a
specific anti-(His)e antibody (TAT-PEP, 90 KDa; TAT-mPEP, 75 KDa).

2. We assessed the toxicity of the purified fusion proteins to normal cortical neurons.
These two proteins did not affect neuronal viability (P>0.05) or LDH release (P>0.05)
after incubation for 72 h.

3. At each indicate concentration point, the OD450 nm of TAT-PEP was significantly
higher than that of TAT-mPEP, indicating that TAT-PEP displayed higher affinity not only
for AP-Nogo-66, but also for MAG-Fc and AP-OMgp than TAT-mPEP.

4. Neurite extension was significantly inhibited by Nogo-A, MAG or OMgp (P<0.05).
In contrast, neurite extension was almost completely rescued by TAT-PEP (P<0.05).

5. Neurite extension was significantly inhibited by MAIs (P<0.05). In contrast, neurite
extension was almost completely rescued by TAT-PEP (50 ug/L, 100 pg/L, 200 pg/L)
(P<0.05).

6. A high level of TAT-PEP in brain tissue was detected at 30 min after intraperitoneal
injection. This elevation peaked at 12 h and persisted for 72 h. At 12 h after intraperitoneal
injection, anti-(His)e immunofluorescence revealed the peaked expression of AT-PEPi n

the ischemic penumbra.

Conclusion:

In conclusion, these results suggest that TAT-PEP was generated successfully. The
neurite extension can be rescued by TAT-PEP. TAT-PEP can cross the BBB and
accumulate in the ischemic region after intraperitoneal injection. we hypothesized that
blocking the interaction between Nogo-A, MAG, OMgp and their receptor PirB using
TAT-PEP in the ischemic cerebral cortex could attenuate ischemic stroke injury and
abolishing the inhibitory activity of PirB could have a more powerful effect than deleting

only a subset of its ligands
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Part 4
The effect of TAT-PEP on brain infarct volume and long-term

neurobehavioral recovery after MCAO injury

Objective:
1. To study the effect of TAT-PEP on brain infarct volume after MCAO.
2. To study the effect of TAT-PEP on neurobehavioral recovery after MCAO.

Methods:

Male SD rats weighing 260-280 g. First, the rats were randomly divided into 3 groups
(n=6 each): Sham group, MCAO group, MCAO+TAT-PEP group. The Garcia scores test
was performed at 24 h, 48 h and 72 h after reperfusion. The TTC staining was performed
at 72 h after reperfusion. Second, the rats were randomly divided into 3 groups (n=6 each):
Sham group, MCAO group, MCAO+TAT-PEP group. Diffusion-weighted imaging (DW1)
was performed at 3 d post-MCAO. T2-weighted images (T2WI) were collected at 3, 7
and 28 d post-MCAQ. The mNSS scores was measured at 7, 14, 21 and 28 d post-MCAO.
The foot-fault and rotarod test were performed at 2, 7, 14, 21 and 28 d post-MCAO. The
limb placement test was performed at 3 h, 7, 14, 21 and 28 d post-MCAO. The motor
evoked potential was performed at 28 d post-MCAO. Third, the rats were randomly
divided into 3 groups (n=6 each): Sham group, MCAO group, MCAO+TAT-PEP group.

The step-down passive avoidance and T maze tests were performed at 28 d post-MCAO.

Results:
1. The Garcia scores test showed the neurological function scores of MCAO group were

lower than that of Sham group at 24, 48 and 72 h after reperfusion (P<0.05). In contrast,
the neurological function scores of TAT-PEP group were higher than that of MCAO group
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at 48 and 72 h after reperfusion (P<0.05). The TAT-PEP group displayed a significantly
smaller brain infarct volume than the MCAO group by TTC staining (P<0.05).

2. The mNSS scores of MCAO group were higer than those of Sham group at 7, 14, 21
and 28 d after reperfusion (P<0.05). The scores in the TAT-PEP group were significantly
lower than those in the MCAO group at 7, 14, 21 and 28 d post-MCAO (P<0.05). DWI
and T2WI analyses showed that the high-intensity volumes were smaller in the TAT-PEP
group than in the MCAO group at 3, 7 and 28 d post-MCAO (P<0.05).

3. To test the motor integration response capacity, the foot-fault task was used.
Compared with the MCAO group, performance on the foot-fault test was significantly
better in the TAT-PEP group at 7, 14, 21 and 28 d post-MCAO (P<0.05; Fig. 6C). To
evaluate motor function and coordination, the rotarod test was performed. Compared with
the Sham group, the time remaining on the rod was shorter in the MCAO group at 7, 14,
21 and 28 d post-MCAO. However, the motor performance of the TAT-PEP group was
increased at 7, 14, 21 and 28 d post-MCAO compared to that of the MCAO group
(P<0.05). Subsequently, scores on the limb placement test was performed. The recovery of
limb function was significantly improved in the TAT-PEP group on 7, 14, 21 and 28 d
compared with the MCAO group (P<0.05).

4. The results showed a notable reduction in the amplitude of MEPSs recorded from the
left forelimb and left hindlimb in the MCAO group compared with the Sham group at 28 d
post-MCAOQ (P<0.05). In contrast, the TAT-PEP group displayed larger MEP amplitudes in
the left forelimb and left hindlimb than the MCAO group (P<0.05).

5. The latency on the step-down passive avoidance in the TAT-PEP group was longer
than that in the MCAQO group (P<0.05). The error number on the step-down passive
avoidance in the TAT-PEP group was less than that in the MCAO group (P<0.05). The T
maze test showed the mean trials to first avoidance in the TAT-PEP group was less than
that in the MCAO group (P<0.05). The mean to criterion in the TAT-PEP group was less
than that in the MCAO group (P<0.05).

Conclusion:
In conclusion, these data indicate that TAT-PEP treatment is capable of considerably
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reducing infarct volume in parallel with enhancing the recovery of neurobehavioral

function within 4 weeks after reperfusion.

Part 5
The effect and mechanism of TAT-PEP on axonal regeneration,
corticospinal tract reconstruction and synaptic plasticity reconstruction

after ischemic reperfusion injury

Objective:

1. To study the effect of TAT-PEP on corticospinal tract reconstruction after MCAO.

2. To study the effect of TAT-PEP on axonal regeneration in the ischemic penumbra
after MCAO.

3. To study the effect of TAT-PEP on synaptic plasticity in the ischemic penumbra after
MCAO.

4. To study the effect of TAT-PEP on neurite growth, growth cone collapse and
spontaneous excitatory post-synaptic current (SEPSCs) after OGD injury.

5. To investigate the mechanism of TAT-PEP on above effects.

Methods:

Male SD rats weighing 260—280 g. First, the rats were randomly divided into 3 groups
(n=6 each): Sham group, MCAO group, MCAO+TAT-PEP group. The BDA-positive
fibers were examined in the cervical enlargement of the spinal cord at 28 d after MCAO.
The expression of NF200, MAP2, SYN and NeuN in the penumbra at 28 d after MCAO
by immunofluorescence histochemistry staining. Second, the rats were randomly divided
into 3 groups (n=6 each): Sham group, MCAQO group, MCAO+TAT-PEP group. The
expression of POSH, RhoA and GAP43 in the penumbra were measured at 28 d after
MCAO by Western blot.
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SD rat embryos (E 16.5 d-18.5 d). The cultured primary cerebral cortical neurons were
randomly assigned into different groups. First, neurons were assigned into 3 groups (n=6
each): OGD group, OGD+TAT-PEP group and Normal group. At 24 h after cortical
neuronal adherence, the OGD model was used. Then, live cell imaging was performed
observe neurites growth at 24 h after exposure to OGD. Second, neurons were assigned
into 3 groups (n=6 each): OGD group, OGD+TAT-PEP group and Normal group. At 7 d
after cortical neuronal adherence, the OGD model was used. Then the neurites growth and
branch points were observed at 3 d after exposure to OGD. Third, neurons were assigned
into 3 groups (n=6 each): OGD group, OGD+TAT-PEP group and Normal group. Neurons
were assigned into 3 groups (n=6 each): OGD group, OGD+TAT-PEP group and Normal
group. The sEPSCs was measured at 3 d after exposure to OGD. At last, neurons were
assigned into 4 groups (n=6 each): OGD group, OGD+TAT-PEP group, OGD+pirb RNAI
group and Normal group. The expression of POSH, RhoA and GAP43 were measured at 3
d after OGD by Western blot.

Results:

1. The axonal tracer BDA was injected into the intact (undamaged hemisphere) motor
cortex at 14 d post-MCAO to label descending axons in the intact hemisphere. At 28 d
post-MCAOQO, the Sham group displayed a unilateral CST innervation profile. In the
MCAO group, few BDA-labeled, midline-crossing CST axons extended toward the
ventral horn of the spinal gray matter on the denervated side of the cervical cord, serving
the affected limb. The number of BDA-positive CST axons in the middle or on the left
side of the gray matter of the spinal cord (C3-5) in the TAT-PEP group was significantly
increased compared with the number in the Sham and MCAO groups (P<0.05). TAT-PEP
treatment greatly increased the number of such fibers that were observed ipsilateral to the
injection site (P<0.05).

2. The morphology of the NF-200-immunoreactive neuronal fibers was irregular and
fragmented in the MCAO group. Compared with the MCAOQO group, the mean optical
density of the NF-200-positive axons was increased in TAT-PEP group (P<0.05).
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3. The synapsin were eliminated from injured neurons in the MCAO group (P<0.05).
Compared with the MCAO group, the amount of SYN was increased in the TAT-PEP
group (P<0.05).

4. The expression of POSH and RhoA was higher in the MCAO group than that in the
Sham group at 28 d post-MCAO (P<0.05). The GAP43 levels were decreased in the
MCAO group compared to the Sham group at 28 d post-MCAO (P<0.05). In contrast, the
expression of POSH and RhoA was inhibited by TAT-PEP treatment at 28 d post-MCAQO
(P<0.05). The GAP43 levels were increased in the TAT-PEP group compared to the
MCAO group at 28 d post-MCAO (P<0.05).

5. Time-lapse imaging showed that the average growth rate of the longest neurite was
higher in the TAT-PEP group than in the OGD group (P<0.05). Moreover, the number of
branching points on the longest neurite in the TAT-PEP group was greater than that in the
OGD group (P<0.05).

6. The extension and number of branching points of the longest neurite were recorded.
The average length of the longest neurite was longer in the TAT-PEP group than that in the
OGD group at 7 d after OGD injury (P<0.05; Fig. 4D and E), and the number of
branching points on the longest neurite in the TAT-PEP group was greater than that in the
OGD group at 7 d after OGD injury.

7. The baseline level of growth cone collapse in the normal cultures was approximately
20%. However, the level of growth cone collapse was increased to 60% at 7 d after OGD
injury. Blocking PirB function using TAT-PEP clearly reduced growth cone collapse
(P<0.05).

8. At 3 d after OGD insult, the amplitude and frequency of SEPSCs was significantly
decreased in the OGD group than that in the Normal group (P<0.05), whereas the
amplitude and frequency of sEPSCs was significantly enhanced in the TAT-PEP treatment
than that in the OGD group (P<0.05).

9. The expression of POSH and RhoA was higher in the OGD group than that in the
Normal group at 3 d post-OGD (P<0.05). The GAP43 levels were decreased in the OGD

group compared to the Normal group (P<0.05). In contrast, the expression of POSH and

735,



RhoA was inhibited by TAT-PEP or pirb RNAI (P<0.05). The GAP43 levels were
increased in the TAT-PEP group or pirb RNAI group compared to the OGD group
(P<0.05).

Conclusion:

In conclusion, TAT-PEP enhanced neurite growth, alleviated growth cone collapse and
improved synaptic function after OGD injury. Moreover, TAT-PEP promoted long-term
neurobehavioral functional recovery may by enhancing axonal regeneration, corticospinal
projections and synaptic plasticity associated with mediated interference with the
expression of POSH, RhoA, and GAP43 by resisting PirB funtion. These studies also
suggest that by antagonizing PirB function, TAT-PEP may represent an attractive

therapeutic strategy against stroke in future studies of translational medicine.

Part 6
TAT-PEP exerted neuroprotection by alleviating neuronal degeneration

and apoptosis after ischemic reperfusion injury

Objective:
1. To study the effect of TAT-PEP on neuronal survival and apoptosis after OGD injury.
2. To study the effect of TAT-PEP on neuronal survival and apoptosis in the ischemic
penumbra after MCAO.
3. To study the effect of TAT-PEP on neuronal ultrastructure in the ischemic penumbra

after MCADO.

Methods:
SD rat embryos (E 16.5 d-18.5 d). The cultured primary cerebral cortical neurons were

randomly assigned into different groups. First, neurons were assigned into 6 groups (n=6
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each): OGD group, OGD+TAT-PEP(50 ug/L) group, OGD+TAT-PEP(100 pg/L) group,
OGD+TAT-PEP(200 pg/L) group, OGD+TAT-mPEP(100 pg/L) group and Normal group.
The cell viability and LDH release levels were measured at 24 h after exposure to OGD.
Second, neurons were assigned into 4 groups (n=6 each): OGD group,
OGD+TAT-PEP(100 pg/L) group, OGD+TAT-mPEP(100 pg/L) group and Normal group.
The cell viability and LDH release levels were measured at 6 h, 24 h and 72 h after
exposure to OGD. Next, neurons were assigned into 3 groups (n=6 each): OGD group,
OGD+TAT-PEP group and Normal group. TUNEL staining and Western blotting of
cleaved caspase-3, Bcl-2, and Bax were performed at 24 h after exposure to OGD.

Male SD rats weighing 260—280 g. First, the rats were randomly divided into 3 groups
(n=6 each): Sham group, MCAO group, MCAO+TAT-PEP group. Nissl, FJC and NeuN
staining in the penumbra were measured at 3 d after exposure to MCAO. Second, the rats
were randomly divided into 3 groups (n=6 each): Sham group, MCAO group,
MCAO+TAT-PEP group. TUNEL staining in the penumbra were measured at 3 d after
exposure to MCAO. Third, the rats were randomly divided into 3 groups (n=6 each):
Sham group, MCAO group, MCAO+TAT-PEP group. The ultrastructure of neurons in the

penumbra were measured by electron microscopy analysis at 3 d after exposure to MCAO.

Results:

1. The cell viability reduced decreased significantly in the OGD group compared to
Normal group (P<0.05) and LDH release increased significantly in the OGD group
compared to Normal group (P<0.05) at 24 h after exposed to OGD. In addition, the cell
viability in TAT-PEP treatment group was significantly higher than it in the OGD group or
TAT-mPEP group at 24 h after exposed to OGD (P<0.05).

2. The LDH release in TAT-PEP treatment group was significantly lower than it in the
OGD group or TAT-mPEP group at 24 h after exposed to OGD (P<0.05). However, the
effect of TAT-PEP between 100 pg/L and 200 pg/L had no difference on cell survival
(P>0.05).

3. In addition, to confirm the protective effect of TAT-PEP, we also observed the
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function of TAT-PEP on neurons at different time points after exposed to OGD. The cell
viability reduced decreased significantly in the OGD group or TAT-mPEP group compared
to the Normal group (P<0.05) and LDH release increased significantly in the OGD group
or TAT-mPEP group compared to the Normal group at 6 h, 24 h and 72 h (P<0.05) after
exposed to OGD. However, TAT-PEP treatment increased cell viability and decreased
LDH release compared to the OGD group or TAT-mPEP group at 24 h and 72 h (P<0.05)
after exposed to OGD.

4. Then, assaying for cell apoptosis at 72 h after exposure to OGD, the number of
TUNEL-positive cells in the OGD group was more than that in the Normal group
(P<0.05). In addition, the number of TUNEL-positive cells in TAT-PEP group was fewer
than in the OGD group (P< 0.05).

5. The expression of cleaved (active) caspase-3, Bcl-2 and Bax was assessed by
western blotting at 72 h after OGD. Caspase-3 activity was significantly inhibited in the
TAT-PEP group compared with the OGD group (P<0.05). Treatment with TAT-PEP
increased the level of Bcl-2 protein whereas decreased Bax expression compared with
OGD group (P< 0.05).

6. At 3 d after MCAO, the Nissl staining and NeuN staining was performed in the
ischemic penumbra at 3 d after reperfusion. Compared with the MCAO group, the density
of normal neurons in the ischemic penumbra in the TAT-PEP groups increased
significantly (P<0.05). The number of NeuN-positive neurons was more in the TAT-PEP
group than the MCAOQ group (P< 0.05).

7. At 3 d after MCAO, the number of FJC-positive neurons was fewer in the TAT-PEP
group than MCAO group (P< 0.05). Similarly, the number of TUNEL-positive cells was
fewer in the TAT-PEP group than MCAO group (P< 0.05).

8. At 3 d after MCAO, the ultrastructure of cortical neurons was characterized by
nuclear membrane folds, collapse and blurred boundaries. Additionally, obvious swelling
of mitochondria in the cytoplasm was noted, and many mitochondria were spherical in
shape. Some mitochondrial cristae were fractured. The damage to the neuronal

ultrastructure after TAT-PEP treatment was significantly alleviated, especially in the
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mitochondria.

Conclusion:

In conclusion, TAT-PEP attenuated brain damage by alleviating neuronal degeneration
and apoptosis by affecting the expression of apoptosis associated protein. Our findings
suggest that TAT-PEP may represent a highly efficacious neuroprotective agent displaying
therapeutic potential for stroke. Together, the important implication of this study is that
antagonizing PirB function may represent an attractive therapeutic strategy against stroke

in future clinical studies.
Key words: Stroke, Paired immunoglobulin-like receptor B, Trans-activator of

transcription, axonal regeneration, corticospinal tract reconstruction, synaptic plasticity,

apoptosis
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& 0-2 HEWEAE I T A SEkrE K

FRAEIR LA ONS 35103 31 A Ht 28 T Al Wi e LA 2 1) 332 5t R e [
W TERIBE T R R M TN T T R O IR . IE R I B e
MEHERE, AA CNS $5t0i DA 52 1 1 BB A 2 — A7 ZE BRI RO 7, 3
9 Nogo-A. BEREARAHSSREE F1(MAG). /b Z KR 41 U B A B 2 (1(OMgp) 2. %
GRS Nogo-A. MAG. OMgp S4II[H T, EMBRE S . R
TR BARIEIRECHT . 1 B o PE I BB . LA ONIS FhZ 2 Aot R e i
5 B fi (512529,



TABLE 1. Reported genetic polymorphisms or differential gene expression of MAls in patients with neurodegenerative disease

MAI Disease  Reference Effects
OMgp MS 124 MAG, MBP, OMgp, and PLP genes do not have a significant genetic effect on susceptibility to
MS in multiple affected member families with MS (linkage analysis)
MAG ALS 114 No changes in MAG antibodies levels in serum from patients with ALS
MS 124 MAG, MBP, OMgp, and PLP genes do not have a significant genetic effect on susceptibility to
MS in multiple affected member families with MS (linkage analysis)
MS 115 Decreased MAG expression in patients with MS
MS 116 No genetic linkage of the MAG gene with MS in Italian population
SZ 154 Genetic linkage of the MAG gene with SZ in Chinese population
SZ 117 Several genes involved in myelination, including MAG, are down-regulated in SZ
SZ 155 No genetic association of the MAG gene with SZ in a Caucasian population
SZ 118 In all regions examined, genes expressed after the terminal differentiation of oligodendrocytes

(CNP, GALC, MAG, and MOG) tended to have lower levels of mRNA expression in subjects
with SZ vs. control subjects

Nogo-A AD 45 Increased Nogo-A expression in hippocampal neurons in AD and is associated with B-amyloid

deposits in senile plaques

ALS 119 Increased Nogo-A expression in both postmortem and biopsy samples from patients diagnosed
with ALS

ALS 41 Transient overexpression of Nogo-A and NgR1 in motor neurons of ALS mouse model

ALS 120 Serum Nogo-A levels are not elevated in patients with ALS

MS 142 Nogo-A could be detected in serum and cerebrospinal fluid in patients with MS

MS 98 Increased Nogo-A expression in oligodendrocytes in patients with MS

MS 121 A soluble fragment of Nogo-A is overexpressed in CSF from patients with MS

MS 122 A soluble fragment on Nogo-A is overexpressed in CSF from patients with MS but also in
controls (not useful as biomarker)

SZ 150 Increased Nogo levels in cortex of patients with SZ

SZ 151 Increased Nogo-C levels in cortex of patients with SZ

TLE 123 Increased Nogo-A expression in hippocampal neurons of patients with TLE

CSF, cerebrospinal fluid; TLE, temporal lobe epilepsy.

2 0-1 #PIBAT IR AR A MAIs FE [ 22 28 88 MAIs A [ 32 R ik

2.1 Nogo-A, MAG 1 OMgp KIFRIX R IhiE
2000 £ 1 H, (Nature) Z<& ERFET 3 FRIhor & HH0H] KT Nogo-A I 78 F&

T Nogo = IRFFE R, Fr A1 734 7 Nogo 5 [l (1 45 14 F T aele 291, ik e
PERRBEHRME R G AR K TE R ) — AN B . Nogo JEDE Al 7 A4 =FiAN A
FEATA: Nogo-A, Nogo-B /2 Nogo-C. Nogo-A 7E FELZAE T iR #4 R G/ %
R Az e, ERAMOET A >ERE, TadE— B, EORK
A, Nogo-A 3= 35 T A B AR RN FGES, 6 T B A )= 1140l 5 55 AR g 71 J2 P i 8 .
b, XSS FEAFERE T Nogo-A BATHNHI A S B A . AT 4k A LA Je pih 8 45
F AT IEPE R R R, fERBEIEZ A T0, MRS IEE) K E M T0, B IIHE
YA AP TG, DA R AT E 0 R IE Nogo-AB-34, i 22 5 (1
Nogo-A H 18 0 T B BT A BTN 20t AN SR i b by 103200 4k, P T ik e 22 7
5 i LA T P PO R 98 1k, DR AR T ) Nogo-A T BEE S i ) ] 98 1k v BT — 2 A
H. HUEATIL, Nogo-A 436 B2 B R B 1 B SR Z 4] AR p 2 SRk A
KN LT 2 40 M A RV E A, TESAb T S0, /D SR A0 e Rl o ot B A
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HEEfE Ok, RIS, MEmn#ad) .

BeAh, BB VR 1R R anti-Nogo-A FUAR AN AT AR 3 Bl 452 5 4 7L v 7
BHER AL THRERIMRE , 3 ] LU 3 o i 1 45349 J5 41 46 0 22 B8 AN TH RE VR B2 (L) o
CheatwoodP1 853t — 5 A B, Jay P 0L 1 9 VA 4% 7 i 2 J2 A A o 8 e A0 o ) 44
ZCHAH Nogo-A Kk . 7EFHEERIH, Nogo-A KiAwAH FiH, MCAO J5 28 d
Iy H A B I 0, iy AR i 5T b R A AR W R sl . FRATTRT AT AT
TAT-NEP1-40 (NEP1-40, Nogo 4Hf#M2 ik, 1-40 5k3:) fEA NgR1 sedPEFE P
BEIST NgRL J5, Al LAHE s & BET:, SHg ol Ry R ; ol s> MCAO
JERAEZEZE AN, (R A TIREMR L o IX L5375 Nogo-A 719 Sk L F-EE VT 452477 h 3 =
Bt

HRX 22 2 45 5 b P A a2 I 410 EXL 7R MAG #1 OMgp AMXZER BEZH 2P 3%
%, TEMHALF A GREIANZE D Israelsson 2R IE,  F| F G145 P A5 25

(traumatic brain injury, TBI)&IL, ¥ 5[X Nogo-A LK FRIARAENG 1 d J5HH B 1
I, MAG F ] 2 0A & AEST 5 7 d IFH9 0, 110 OMgp = B 1) 25 0 e B 2. 38 4k
ZHEFLiE 7~ Nogo-A, MAG F1 OMgp RT X il G145 Ji5 it 5 7 A= A0 5 s v 28 1k LA 40
) RN o

2.2 PEERBEHNFIEFEZAMARER
Nogo-66 5214 (Nogo-66 receptor, NgR1)/& Nogo-A. MAG #il OMgp L5z 4k, H:

I A, AEACHEFOAR, SRR S AT VRS Uy T AT A T B R OR,
T NgR1 7] LA R 155 % Nogo-A. MAG. OMgp i 4l 28 A= K A4 7 FH 81, Fournier
SR H NgR1 #5407 NEP1-40, AJ LA et o /A . N NgR1 fiifkak
NEP1-40, Reffhsmehse R K, SEMMZHRI T, (RS Yissh hRek &
(41, SRTT, IEAE KRBT 9T KB FEDR R4 NgR1(—/—)B RNAI T NgR1 %%, Nogo-66-.
MAG. OMgp 1/5 A5 5 B il il 28 A= KA A2 431, i FLIESE NgR1 {5+ Nogo-66-
MAG. OMgp 3 EH) Sk A ACHE AT ISt A FE ST I, 171500l 50 A A 18 2 400 i R0
FEAB] R, KRR ZIRIR, CNS B f77E ] B 1 A 28 70 (0 32 44

DAAE 2 TR ST B, sl L P VAR BOE B 45 ), BEBH B4 78 - NogoA.
MAG. OMgpaRiktfn, XK1 5NgRIZ A S &ML &, BT
Rho-A/ROCK# i (ROCK) {55 i@ gidtk (3D , I #ud ILBkE B 5 5 e



(MLCK) FIBkEARE (MLC) , SEUAEKHERAIE, Mflfsem4 B, 2004
O, Li SAERFFTR I, JEI BHITNGRL D) g FT LATE 22 0 2450 L Rk Nogo- Akl il
RAKAHIVE IS, 20104F, Schwab MEXK #1EiL4EH!, NEP1-401E NgR13% 4
MRS HURIBLIINGR LIS , ATt o8 AR K AN ool 981k, L 3 EH L2 @ T 4
il N ilERho-A/Rhoi# il (ROCK) {55 il B 1 A #54F FP). Walsh FS&53a i 44 4
NEP1-40, W] HRARHEESEHI00 5 B BRI AR, feibizzhph e s e, ik —
MHFFEIESE: Nogo-A. MAGHIOMgpI L [E 5242 NgR1 (E3), MELE Lor#rkH
W 7 NgRLigk 7] LRI 15 % Nogo-A. MAG. OMgpsXf il g A= K (amii/E il . SR, 3T
FE SR 7T R I . BRI R FR NgRL(—/-) B RNAI T NgR1% 1% , Nogo-66. MAGAIOMgp
A5 B A — 52 3 A 5 A K AR IO, g ELAIE Sk = Rl X715 A -F- NgR LUt 3]
B R AR, P A RN §510) . X — 4 AR CNSHLA Ji5 il 5% P AR
TR AT e A7/ H e & A2

2.3 PirB BT EREEMASHIRIE F324k, LLPirB R¥R, ¥Hafrskmidmiisg R

FEEENX
{Science), (Neuron) Z4& T 2008 4 [FIMfHiE 7 —WE ZE R I . Atwal ZEK 5

T TR, R IAOPE % Bk 8 1 52 & B (paired immunoglobulin-like receptor
B, PirB) /&2 MAG. Nogo-66. OMgp %1k, ENIRAmEEMNII4E, RIHH
Al A KRB S R FH 1S 40), 5 NgR1 A LG, PirB 7ESEREAS HH 1F F o B 58
NEEL, MR IE R R PIrB Jo 2 5l AR LR NgRL B2 (st 73 F AR, Mg HLAk 4
RFA IR RS, NgR1 7EBETRE A 5 B 72 o LT A4 Bk 2 L, A
B DRk NgRL REAS I mi R PirB o Sl AR il (1) 0 £ F 146 471 (e 1218500
PirB J&—h | U A1, EH BRSNS S 3R A 1R 5 M B A Py DO A 2
ZARBEERRANHIEET ATIMs) 2R RRMI. &F N PirB 75 B 41l 5HR4H
SR R IA B e ), BT LR, PirB thRiA Thg gl 50, F Ay g
TOHAEKHE, SRAMMIER. e aEDIRRRP Foh, i KRR BRI
RREAURIE T B, PirB AT LA b 48 o il R P AR B DU R AE R MHC-1 & PirB (%% 5
PR1/IN B A RIS 2R o i B R T 8 SRS 5 A 22 e DR AR T 0 IR AHI), [, PirB
fE CNS [Z A X IR 12 RIE, St CNS St 2 A ] ¥ DL B i 22 [ 86 1) A e Mk
& EZAE PSS, H 52 AL Re A B UIAHDE, TR 3R A B AR 4 1 35
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Kamisg it thah, BrEiRIE RN, PirB N NS R0, 8RR PirB,

RE 5 Y/ Gk ML S REAE AR, (Rt sh Dh eI 2. e fiuEs ., PirB AT AR
iR B IR B SR BRI S B R A P4, RN AT BE S Rho-ROCK {5 54 XA, 3k
ITRTHIRIBE 7R B, 7E MCAO AL, PirB fEM X midkik, /R PirB 4 2&ih
I MR M43 2 — AN SRR i 0L, HEDN,  PirB 1 b R R R A BELAS ok 5k 1L X
pp AT RER L M B B R A DL SRR $Rax LA PirB V4L, FHIT PirB 5
FPCAR Gy 7 2 (B R AH ELAE S A SIS oG B i AR R 5 P4 282 T 1) DR R o A 5% A
KA BRI AN, ZHRIETT CNS B 25— Hr 8, vl Efedtrhethhe
PSR 1 H IR L AL, AT SRR 33 05 AT 525 A B PRt e o S AR
PirB £ fii i ifiL 453 {7 1 e A1 3 b S AR A A 2 e SR T AR A ik — D AT AL,
MR THIHIEATERE, TR

Nogo-A  pjigodendrocyte

220 MAG OM »

Lngn 1 p7sNTR
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S1PR2 3
— <
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‘ ‘@0 -
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active form

e
e ||
‘ 1

stabilization inhibition of tubulin
of actin polymerization

| | |

Axon growth inhibition

active form

4

K0-3 Nogo-66. MAGHIOMgp5NgR1 A& PirB4: 4 Ja i 1t Rho/ROCK (5 5 il 15
(Axon growth inhibition by RhoA/ROCK in the central nervous system, 2014)



2.4 PirB ZERERAWRIER 77
PirB K (pirb) @A T 7 5 Gt pR iy %), 1 5 EEFJEM A LILRB2

FR M EALT 13 5 kK 13.3-13.4. KR PirB 2K AN 1 gwiD 6
PEERFEGE RIS, AT LILR MERE 2, Wt LILR (145 B UK A —
PirB B & —Fh | BUESIEMEE 0, FEHRAA 6 MBI (1gs) (AN ¥
% C i, /il 4 )y D1-D6) NSNS, Bi/KIfEs R UL J B 3 MR T Sl 24k
TR R INHIEE T (ITIMD A LA BET 628 52 1 10 T 2R 0 1 5 P A5 48 R 4l ) L
BeRg ko 57, PirB (FE /> T8 (£ 100 KDa) 5 SZBrfaill /> T8 (£1°4 130 KDa)
F—E M, KW PIrB #is B — e RSB, R & 7 (SPR)
AT PirB ugh Bl 7l TR EHALHAEE &K | (MHCD 454, &5 Nogo-A,
MAG 5 RIFIILE S RN, (5 5l B ARB AL E 1A ITIM RN B, 73
B HA SHP-1SHP-2 ditigifiHek i, b A 2h FIHE 5 i&4e, RIEMERPY.

Human

| l 1181|3 I17 2i4 " l 418 aad 464 12 17 554 599 b)4I62° 63239

Seg_Peptide e mw mM3

1 5% 22 6 |‘|R)|| A8% | ‘Il’ii 3N ¥|i]|a 39% t|74|1 ‘:”‘||| |,‘4 Ba04a
gt g2 g3 g4 g5 e

Mouse

1 BO%.2427 42 118 173 51% 219 225 28% 315323 L8N 417423 516 523 617 64) 66} 7|| ): "91 757 H?}!)IBI)N

Seg_Peptide g vz mm

K 0-4 A[FFJE PirB HH 4514

PirB A AT LATE 6 f% RGN B 40 ERELNf . oA ssERia 60, i 3 B
FHX AN RGP RIE . BOE B RRILE, KN EAE TG, 2 R Bk
ZICH R PIrB [ 2RIA BT S84, (H7E s A HE S M E i b H R R K I PIrB U FRIA
(63,641, B 7t — BRI, PirB {EFHXINE R G52 24545 5 HR A B 2 Lo s,
MR8 (LPS) 55 CNS RRE N, KGR E M2 0 PirB Fik ] R 28,
£ MCAO #ERL R, K B HEVE S5 10 X PirB RikW] S8 %, FIA pirb JEB kR I
LR ZhY) MCAO B8t — 20 kI, 5 pirb BPARUNRAHEL, KEHKX A PIrB
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RKISLETH, AR B RED, XA PirB sk A F] T Ll s M4 Une
[ 28, BAHHLW 7L tHAE S, C57BL/6 /MR MCAO J&, BRI #45 [X M pirb
mRNA W& &ErI0 2 h JERLIT a3 0, 7EGRI 24 h [k BE, JFH o BHirs—
P 8] T PirB 2 [ 1 3RA A EEE JE 2-7 h A3 Hnl0, SR K B MCAO 7Y
o, VS RIS PIrB ARG OLIL B H0E, 4 ) 2 AR B LR S A AR
(IR T 17 O30 e AR T B, X AR DR AR U 1) ) — AN S BR R ) R

2.5 PirB RiAEFIRMEZ RGP RIMER R IN&E
DA TCRY], EAEBMTN, PirB BA R B sh Y rh 22 M 25 1L [ H iz 2

F MR ), (R EIAE AN, PirB Xt CNS SiZS AR, S8l ik 455 o
TOAFIT & 77 TH i S I A (018, Atwal 28R B, S AT PirB i S i 1]
Nogo-A & = FhBEmE eI, 7T LLR B (LR R AR, JEe A KM i i POARYS) . Jd i
RNAI TWHAR, TIHKZEMEATT PIrB ik, w] BB R4 080 #I3F 5 R4
B2, S e HEAT PIrB B FEAR A SR ME B, fEATR T, R4 1
BERUR I, pirb B RE R 0/ BRILALSE Th B9 2 A, LI pirb ABR KA FITF
1473 J5 A e BB 1 (1 N5 le8 . Adelson SEPELEIL AR 5T KL, MCAO Ji5 pirb & [l iR
(17N BRI A BT 25 R B 08/, T B A 22 T 0 O S DA, R O ) s A 8
BNGE, S AT BB AFIKE . SR, Adelson ZEHF AN, Nakamura 5644
T8, pirb R AN BRI BCE AT I R R RE R, A TRt A 153
WK o IX ] R AL B TARATT A FH 1) e 22 DR B ABE 28 Rt 5 T BRAN [ 1T 3 i P 485
R, ERFFRRDHTIR-R: PirB 7E CNS G B hHREA, BFRSBERMR
fRF M ER, WAFESENMTEHREEAG, ERERAMIGEREHE—P
TANBEHE B, FHEANGRIEIT CNS 45, H5H1 = M Bk i B R A R AT A SE
RE R

WL FEIE R, PirB /2K AP W& R AMEZ AR, 2013 4£ 9 H Taeho Kim
BE— BRI AR I, PirB 72 AB IR sk 24k, 2 5177 AD 15 fidi ] 48 141681,
£ Taeho Kim FIRF 78 A B0 pirb fifk /s BR L EF AR RN R EE FR2 10 B Z & u /b &5 &
50% r] 5 PEAK SR AB, AIMTIE B PirB X ik 58 AB H A =i 155 A1 77 - APP/PS1(pirb+/-Tg)
LD/ SRAD AR (P30) ¥ 28 b A cofilin FI 22 R RIER 1L 5 IE W ML R & T 40%,
A B (P200) [ B« Rtk PirB mI A cofilin Yk 2 2 IEH /K V. 85355 ZHZ TN AP



S — GRS cofilin (AbHE 1 /NE, 25% Rk iL 5B AEAUAEL), FIFESER MG
1 PSD-95 (23% ) A ko IXLEARUAERFR PirB (/N RIEA L. SEIGEH, PirB
5 e R A4 A T R R — IR A E R, SRR . XL LS
s T B-IEM FEER A PirB AHOREE B Z (B EARAH AR, AR 8 IR AT R 2 i R
SEZGIRE SR T B IREG, P AP 15 PIrB (K45 & vl fE oA B AT 2 46 560 2 figh
AIYRVEI 7. AR 5 PirB 456 a1l A2 AL 42 3 R ik ] 289%, Taeho Kim AN
PirB 2 AT e ELHAE FH T AR /T B RAMEEVEAN cofilin Bl iR A BERRBE S . AB KR
Y44 PirB AT REFH 5% coflin (554171, (Rd#LBh R BiER, SERMZE K (PSD-95),
I - B A AT PP AR AL A BN D) RE RS

2.6 PirB Z A FBHREE AL TRGRER NGB 5t — PR E R
KT AN R F i8I PirB 5244 A A 22 i SAM VR T AL A & 400
. UMERTREY, NogoA. MAG. OMgp 5 NgR1 %1k E &Ws& )G, &3 R
[¥] Rho-A/ROCK {5 5, SHUEKHMEMHE, sl REAERL, [N, B
iFSE, Rho-A/ROCK {55 3@ B FI4Md], A5 7 T sl 0. P8 VL 45495 s MR Bh A 22 1)
BEMIPK A . FERIZKCF4MH] NogoA-NgR1 FRIAS & (/AT HETLH IhRE, T LAk>
Rho-A/ROCK jifift., fEiE MCAO GBI Ppwh ThEE K. i PirB ik
NogoA. MAG. Omgp HIRFEHIZEAMNY), JEHEEMSEE, FEHRAEKME;
WA HGETH, PirB A AR & HK R kA sk L5 SR A K, IR TR S
Rho-ROCK {55 5@ AH <2 0, 2010 4, Schwab ME & E£iFitEH, NEP1-40 1A
NgR1 3% S+ VEFEHURIPAT NgRL 5, AT iAo AR K AT oo a8k, 3L 3 4L
)2 T A0 R Rho-A/Rho B (ROCK) 13 5@ ik ifif K 3F/E I, BERE ISR T2
Unfal i PirB 5 SRR R AR, HATIEA T/ iE#E . Taylor J S5E see,
SCAEEE A POSH Sl 5 WLah-LEREE A 45 A T sl 2 64, vl DL Z 40 ffh o AR
Heather M. Dickson 20— DR FR I, ok H b S B 40 Bl s 48 T 1) Nogo-A %5
BEESI0HI K, A POSH 5 5 s POSH/ Shroom3/ROCK {5 5@ #idifk, AL
BREE Myosin A ik, SEEIRAKAMEH . @it RNAI 777, T3 Nogo-A,
PirB B¢, POSH, W] L4 T4 7 Shroom3/ROCK FIiHtk, 130%% Hih 58 A= K (i 4]
{EH . Rona G. Giffard 258 70— 5 E 52 PirB/POSH {7 5 48 i 77 A B 1M - v 45145
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Hr I SR A K A Y. X BRI 3R R, POSH/ROCK 155812 7E PirB A5 (1%
RPFAEFHIE o A EEAEH .

A HIEE R, NogoA. MAG. Omgp 5 NgR1 B AWML &G, TR al s
PTEN, MIifi#fif] mTOR & mTOR @Rt (p-mTOR), il i A S A7 i - 1
mTOR (mammalian target of Rapamycin, mTOR) #&—FELE T FLah ¥ 4 i i
Ser/Thr B, | ZZ540MMELE. I e, mKEFFERE, M mTOR 1)
PR LS SN R AR AE T UL A Rk, FRATTHEN, mTOR 25 1 PirB /
SR A TTAE .

BEAN, BT B I o I~ 1 i AR e 0 1 B S R TR AT Ay, HAL 2 —
F BRI I (R T2 8 1 A RS AR A AN P, il 0 PV 453 43 T 5 ) R L Ak &5
mge, SHHEBAREE C, Hil5HTEASEGHR “WEEEK”, MK
TR EBE-9 (Caspase-9) It K5 HEF-3 (Caspase-3), Wik Caspase-3 1)
DNA &, iS5 DNA 355 KM T (22 0k . AR 78 fivdt A3
EIESE, NEP1-40. Pepd FHIT NgR 3Z4&w] LLIHIE S #h & HIZET:, XA o A IR
PAYERT: ATRAEZD> MCAO Ja I REAZEA R, (et A Thgek S . Mo, PirB el
FRVE TR BN E SR R S 2 e e ? H RIS HRGE .

3. FRI& PirB AR MEMINRSEFEIn PirB RRITHRE, JuiasTReim e

iR e L FT R0 R T FE B ER ISR M B MHE

WHFE RS S I F B — AR B R K A3, SRERVHZ T RIER, 9810,
XMOITEAR G - T NETRIGRTT, SRR ESRGEAHE . sk, BT
&R E A, HAR RGN —ANBU LA TR R IEIER, AR 45 BT
By IhEE, REEIREN ST Nogo-A, MAG 54 F ISR 1 — BAFTE S+l . DRI,
WL R IEHE ST I DR BOR S & HA R HUER Il e, st R srEE, A
HREWNHME. 2008 4 (PNAS) fixi&, #|FH Nogo66 []#kkrik NEP1-40. Pep4
BELIT NgR 32 f4 1 LGS s (30T, St & A (R e U TR AT I
FEABFR W], TAT-NEP1-40 835 J8/b KB MCAO i M B AL A A ST A A, 4 4
L, (R R AR, imsh i B R ER, AR — 48R T NgR1

T gett Pl
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SPR 7 HrECXT PirB A B S AR i 45 & BE Ui 30, PirB a4 BT L5 Nogo-A
M MAG 455, IRl OMgp 4G . Xy @ #l#%&F PirB JuAhE )
R A EE, EREPUKFIRG PirB 5 =5 K1 1) ) S it 7 RSB iR A
fihe AR AR 58 PirB 2RI 78, JHE T — RyISLinidt &, 2 J Drug Target 7%
HRBRIERES T84 (PirB is a novel potential therapeutic target for enhancing axonal
regeneration and synaptic plasticity following CNS injury in mammals) [ review CLZ27E
LR, GRIRPTIR, AT PirB 1E IR X440 5 #h 22 1A B BEAR BAT B 2
HAR RS, R R BE Il PRATE 78T R R T

4. BEREXHFEEF (TAT) BEEESHAXS FEERAYE T MK

RS T BRI E

F T I B B RO, SR R FRefeidad, S 1 LT i 4L 4 ) o A AR
FIBIRAE, IIsEmT 1 ISR R S kg . EEESEARAT LS SEY RS T
AR ML B R, A SRR E, AR A RN I 5 B, T EL T 24
JUFRAFIENS, 2P LEB S AR Z R . TR IER T 2 G e
W (HIV-D (1% 5% ) 203805 K7 (Trans-activator of transcription, TAT)f# & 14 &
i, TTLLKF 15kDa-120 kDa MR AEYI K4+ 3 N4 U, F g, TAT A%
SHEAREL I GDNF, Neuroglobin 25 DhRE R (4 S8k N\ i 21 23 g 2 oL 821,
FATHT I 7T sh e sE, TAT AT RAS] R AEY) K7 NEP1-40, LBD-NgN2 i il
o R, o3 An TG X R FEAER, e g s 3. Rk, TAT @b
HEARGWV AR —ME R ETH, A FUEE TR KR R T 8
D,

BT DA BRI, FRATTEIF LRI T BT R A

1. PirB 75 ¢ J2 Y- 7 P 1 025 A2 o e . PR 40 005 J b o P 2R R e, SR f ] 948
MR A e I — A R, A R I KR YT SR AL TR R AT

2. & PirB fuABLHH RY R A B TAT-PEP, I FHAS Nogo-A, MAG, OMgp 5
PirB AHEL/ER, HISS PirB Thie, HAMIA I RIA YT SR AL T 8T 1 ek

3. TAT-PEP Rl it T PirB Fii# ) POSH/ROCK/GAPA43 {5 ‘5 il 1, fit i3 MCAO
JE W A PR, SR Ak T SR M RN R A RE R A, T R R 2 T



Rebpml R KRR IZ ). 223 KidizThae, RIEMERY1ER
4, TAT-PEP JEid I Bax Ri&, it Bel-2 £ik, SEELRIAM ) Caspase-3
VB0, Dl I P RE YV fE P T T

A
Wi A9
i MA ACH ol g
LOPR PPRADE L LEL PR P 4
L FPEE LEFEFPEE 1LL: L]
AR e ARG AR ) e
IR AFERLL PR o | owe
L 4 4 4
Physiological functions Pathological functions Recovery from stroke

& 0-5 AR ARL AU KR

BT UL RS, BAME A &AL, &8 # Nogo-A, MAG, OMgp Fl
PirB 7£ MCAO A j |2 iy KN RE I ik 284k s 183 44 i GPH-PIRB-294 1875
HRG TV PIrB ik, WEANH] PirB Fik X114 0 FME I3 5 fil 72 4 K A7 TG IIAE
Fo FECEERD b, & B ARG B TAT-PEP, JEXS HAEY) S & T AT %58
BT MRIBUG AR 2 B 24T 5070 T, PPN TAT-PEP o it i PV £ 4 J5
A SE A BRI 2 T R L MVEF o @ AT #h 2R ERH AR . 25 IFHC, 7640 T
fEuh. MR AETE, WB S8 TAT-PEP X st L PRV E D e B R A . R
B ARORN S i T BB I SR, IR AR DG . B, i AR R Ah SRR i — 2 o
BT TAT-PEP et i & 1l P R 45143 o A 28 e AR PE A T2 PR A, JRERISH AR G LA
S A T 0L PR 4505 0 (YR YT SR LT IS RURR K SR, Dy TAT-PEP FJ BB IR
S FH B A V0 AR R S B0 it



F X

% —3 9 SD K& MCAO # & Fr%# A MAG, OMgp,
Nogo-A A 3 %4k PirB K i42 & ik T4k

1 8

11 SE%zY

fiEEIEYE SD (Sprague Dawley) KER, REZ) 280 g, W H 5 P4 = K 2E 5265
Yool SRR R MR Ar SLIR BN, TFR. TR 45 2903 S UM S5 3015 257 A
P IR SE VU ZE R 2 Sh W) s B s ) BIAR SR, I8 5F National Institutes of Health
Guide for the Care and Use of Laboratory Animals (NIH publications number 80-23,
revised in 1996).

1.2 EEMNHE

1. MIm M A, Perimed/A =], Fidh
VKRR WL, Leicar ], f8[H

Wik shPikr ks, BigERE AR, E
4. PHil, Beckman CoulterA#], ZE[H

5. WG EVOLERMEE, OlympusA®, HA
. Mili-Q504ti/k 2%, MilliporeA®], FH
. EA KL, BIO-RADATH, FH

. Hiykf#, BIO-RADAT, *H

. ZUIREREIR, LAB-LINEA ], FEH
10. #ERHUE RS, Alpha AF], %KH

w N

6
7
8
9
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11, 38 255, Olympusa®], HA

12. -80°C/EBfIIELUKAH, Thermo FormaA ], ZE[H
13. HlvkiL, = TARAA, HA

14. BEZRHEES, LR, HHE

15. WEM TS, Eppendorf/As], fH[H

16. R FE S 0L, HeraeusA®],

1.3 EZERH

1. %¥iNogo-AZ FlEHifk (ab62024), Abcam, ZE[H

2. PIMAGZ FifEdifA (ab203060), Abcam, 3

3. HPIOMgpZ Tl Piik (ab96426), Abcam, E[H

4. BPiPIrB(LILRB3)Z sl ik (ab82627), Abcam, %[
5. /NERATINeuN L IEEHT/A (abl04224), Abcam, FE[E
6. /N PIB-actini L FEH /A (abB226), Abcam, E[H

7. EHURFITC, Burlingame, [

8. HRP Fric fIE /N 4, Pierce Biotechnology, 3[E
9. IF¥i/NELAlexa-594, Molecular Probes, 3 [H

10. HRP ¥ric fIEH1% —$t, Pierce Biotechnology, 3% [
11. BCA EEWENE &, Hak, TH

12. 2EEEDUAFE, KeyGEN, H[H

13. SDS-PAGE #HH LMWK, Hak, TH

14, G tedy, bBiges RAEY), T E

15. 481 Marker, Fermentas, 32[H

16. K6, Thermo A&, [

17, FEEGHECH R

\l



2:SDS #t I INFF 22 v i A i)

[ 100mmol/L
200mmol/L
| 4%

0.2%

v 20%

Tris . Cl (Ph6.8)
W epERE (DTT)
SDS (HkEk)
TR

H{

18 1 VK P A

r

18.8¢
3.02g

lg

H & %
Tris-base

SDS CHLykZ)

SoEBE A A 1000ml

10 7% 2% b B 1
[ 2.9¢

1<TBST

f Sg

0.2g
3g

Tween

CoInEE A

H=IR
Tris-base

SDS CHLJKE)
A

4 1000ml

Nacl

Kel

Tris-base

0.5ml

% 1000ml(if] pH £ 7.4)
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2 J53&

2.1 Ektid AR i A E AR BB
MCAO HALRAE I L CBON A, SR Bl g (7 7 ), METRIT.
@© GRS 10g/L 3 EL EG Z AN BEAT JRRIFE ;
@ SD K BRI B Pk B, W T B, FESUAS AL h 27 BN BT 4 2 em /M,
e Fe I A AL BB SUS B K -
©® K 3-0 e etz i B G, SMASNSIIKEAMGEK, JeMliZaiik, I E Lz,
@ KWK Eh KA P 120 min Ja ik S A IR LARZ) 5 mm, R LI
T, ZREEEVIN, MR, BOREA AR BRI

2.2 Bk I e 252 g M 37 S0

K B sh kA & %, RS R R

@© FFERRARRMRE Rk, &N, 4.

@ HhNHF R O ARSI BKAGE -

@ HERSE e .

@ IEREAEE, WERENIKETE, FIWGE 2 SR, iC AR E S Bkl AR
b, FFHEAT HEL.

BEROR, RIS M AE ke, VPG MCAO BEAL i &1 0. M E R E T

O FFEKRLEBHTXI] A (Bregma £ FIANF4%, #5iC Bregma .

@ IH Bregma £ )5 2mm, 55 2mm 22 A AL B i s AR g I ACE AL, R AL
pric, [ AR RSk TR AL A AL, I 0 SRtk 1 e

® MCAO AL % RN AR UE R : A, PEWTIR S, o s AS 2 S mtE 20%:
FRUEVE Jo il B AtME 50% LA o B, 7o Ml fA & [l 4 i OB P 2% C, R
BRI, A AT AT N R ARIBE K D, A7 2 I S A e 2o 00 15 55 e e 5 A
e .

2.3 XWNZVRELRNM RERREN,. €8
SEIY4y4H: Western blotsZ3e 1, sEIGsh#EAL 4 64 (n=6), EBefore MCAO
“H, post-MCAO 1d4, post-MCAO 3d4l, post-MCAO 7 d4l, post-MCAO 14 d4,
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post-MCAO21 d#, post-MCAO 28 d4..

LR YIMA R R E ORI, BT

@ SD K MCAO HAUHI#& M5, £ MCAO |, PARE¥EREEE 1d, 3d,
7d, 14d, 21d, 28 d B3l MG A ST Sk B8 EAT VAR Tk, TR L BR e, 2%
B SERE R, 341 720 o 54

@ UK R 2w 44 D,

® B JEH N AT AR, 4% 1mI/100mg LL A 1 5 2 28 o N T4 1 2R 13 Y
W KLU P IR AT R 200K 5, EVKTE 15 min, 2 EP &, 12000
rpm, 4°CELC 10 min, /NOIRE EEWR, BPEERIY). -80°CUKFEEH .

@ I BCA VEMIE 8 A SR HU IR

Bregma (-2mm—+2mm )

pimeso i1

Before 1d 3d 7d 14d 21d 28d

. T Otractory bisspild
| Tubercie e~
v
«fintegaura
Lateral (I.dnnl

- > % Ischemic

\ nzlm penumbra

/ i
/ uy N\,
"'.I o & 5 \
"' ! 7 Y ’. "I
e TP k. W
1-1 A N SIS EUR AN [RIIN ] SR & B . B, C K 2 B g o s K .

P Bregma AUHTJE %20 2 mm, 3454 mm; BEEDIRIE 45297 2 mm, IEE 20H
(R 4 2 e

2.4 Western Blot
© BRFES TR 80 wl FEASII 20 ul 5% EAREZEM R (loading buffer), 787378
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51, fEWKH A 10 min B2AMEE A, JFHETHSRERBJLR, -20CUKFE&H .

@ tR¥E Nogo-A, MAG, OMgp, PirB X B-actin 7> F&, 2 HECH] 6%, 8%F
10%SDS-PAGE ¥tz » FEANFLIE _EFEEAN 50 pg, HFHMIAZFLIEM N E A Marker,
PIRRic. 120 VEE VK CORES>F58 08 UK A A D . R4E 75T =ik
P (120 min) BLEE T (40 min), Z 5 ZE 0.45 um FL4% PVDF JiE |,

@ G HATE I EES A 1 h, —HT (Nogo-A, 1:1000; MAG, 1:2000; OMgp,
1:2000; PirB, 1:2000; B-actin 1:5000) 4 CHFE LA, TBST FME 3 X (8 min/ik)
JG, ANZHRTHRP FRCHESTVNR =P (1: 30000 A HRP FRic I EHi e — 4l (1
10000, = —HIMALEE 2h f5, PEME (3K, 10 min/ik).

@ ECLAbZ R AR, IE521 (Alpha Innotech), EEJE, %f4kHi2
ST, s HNEAREEN (HRNEAXTKEESNSEANK
FIERAED.

2.5 REFRNERNELRE

SR R ROH S R B SIG T,  SERR S YIBE L7 I ShamZH FIMCAO
H (n=6). MIHLVERRE . DO ROKEY A R E 5T

@© £ 10 g/L KL Z AR, FREEONE, SEET 33K,

@ SO REREER . 150 ml EAFEERKIE, ZEHATA T 4% 2 % FE
(Paraformaldehyde, PFA) 400 ml #4E#E7F, [EE (4 200 ml Puid i f5 o 12
BETED .

@ WA SE, REAUE, B TEERM, FH 4%PFA JEIEE 2 h. #tH 20%,
30%EEREREIENL K, RPN E, AT0KEVI R, B4 16 pm, -20°CUKFE#H
@ NWIERPIrBLEGR I~ 1y 2 23 S A I i R IE 100, 4TPirB5 NeuN (i 42 o 4 fu b
WD SR HH LU e G . BAOP IR BUIMCAO S 5528 dist vk Y
W B 330 min (=D, FH i 22 B i 2R L, FH0.01M PBSY R BRI T U1 A
(5 minfFBU) Ja, MAPURES AW TR & =iRETHALh (3mIL
tritonX100+10 o/LIG4FIfiE A& ED , FEBWR, AN—ht (PirB, 1:100; NeuN,
1:5000) , 4°CitR, 0.01M PBSIAFWIED: (5 minB:k>8IK) , N_H1 CEHLRFITC,
1:5000; P/ Alexa-594, 1:1000) , BOLEEME2 h, BOGIELEIK, 50% H i
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+ 7 J5Olympus BX607%¢ 6 2 it 58 N W82 H- 1 1 o

26 ZHFESHE

M.H Image-Pro plus 5.1 #AF 70 #fr o 1HE TR 520+ FrifE iR (meanSM) 7R,
B & 5 240 # Cone-way ANOVA) Xf 2 B k47 it 20 #1, 8 ] SNK
( Student-Newman-Keuls ) A 56 347 2H (8] P 4 LL 85, P<0.05 Ron & R B A A= m o

2.7 SKEHEIAR LA

<

Western IHC
blot (doubl
e labeled

-\v'g?

§

A

y

of MAG, Omgp, Nogo-A and PirB
the ischemic penumbra

Long-term spatio-temporal expression

in

B1-2 AR 43 AR PR 2
3 &R

3.1 MCAO #HEFIZIREFHNEEFSH

WIEE R o W MRS, MCAO I EA & IERIE R 20%; F#ET S,

MCAO ZH If i i i 3L ti{E 60%, FHH MCAO #iAIH| & kth. W& 1.

F11 EEZSH (X3s)

2K BONHT L BENE o ]
ST MAP MAP
CBF (PU) MAP(mmHg) CBF (PU)
(mmHg) (mmHg)

Sham 41 (n=12) 114.246.2  238.6#8.5 108.546.5 250.0#.5

762,
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MCAO A (n=42) 113.545.5 245.248.6 107.548.0 43.547.2* 113.65%7.2 202.247.5*

3.2 MAG, OMgp & Nogo-A ZE A MCAO 18RI B R KRERIET K.
MCAO iR 45 Ih G, #IF Western blot Z3#r Bk 2547 4 4 MAG, OMgp
J Nogo-A KB FERE, R E/R: 5 before-MCAO AAHLL, Sl F#EEF 5
#3d. 7d. 14 d. 21 d 128 d B B LH LI AN L JE T A MAG 1K B 14 0
(p<0.05), SR FE#EEE 1 dEN MAG RiEA A, {55 before-MCAO A AL
BRSO R (p>0.05). I ARG 21 d B MAG Rk /K-Fm, 28d B
AT, 5 before-MCAO HAHLL, SRIMAFEDE)S28 1d. 3d. 7d. 14d. 21d #0128
d I 25 2H SEBG AN 7 )2 21 gy N OMgp 2RIA B 238 0 (p<0.05) . SR F /556 7 d
I} OMgp ik T i, (H B I () () HERS LRk K1 X4k 2k i . 5 before-MCAO 4.
FIEL, SRS 3 d. 7 .d. 14 d. 21 d fi1 28 d 5 41SE36 B0 2 2 21 54
Nogo-A FKiX BN (p<0.05). i Ml F#EE 5 56 28 d B Nogo-A ik K-V fx . 1X
S zk IR, AR =P PR AR R I Y A 5% I R] SRR KA R AR, (HA
HABE, £ MCAO 3 d 5 FRIAHRIA & T LRIk T, B IX =i 87
it ot P Y A0 0 B AR P A rh P E A

K]1-3 MAG, OMgp, Nogo-AfESDK B KK B2 /= ~F W iy N R L 224 (n=6,
). A, B, DAWestern blotflIMAG, OMgp, Nogo-A7ZEMCAOFT XZMCAOJ51d,
3d, 7d, 14d, 21d, 28 difSDA R Z -7 AR B E ALK HE. C, EAMAG,
OMgp, Nogo-ATEMCAOfRT XMCAOQOJ51d, 3d, 7d, 14d, 21d, 28 difSDKR L
JE IS N R ERIB RS T 7 Bl (TP<0.05 vs. before-MCAO4L) .

3.3 PirB ZFEXR MCAO #RBIF B AN ERIATL.
MCAO HE R & BT 5, FIFH Western blot 43 B i 2 50 P PirB (i 25 %6
AR, 5 EOR: 5 before-MCAO ZHAHEL, BRI TGS 1d. 3d. 7d. 14d.
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21 d A1 28 d IS & LI BN B Z g AT N PirB B L ARIA BRI (p<0.05). ik
MR S5 7 d IS PirB RIAMSAE TR, (H B & I A] )RS R IA7KF SCRR2E Bl
X 5GP A Ye o B 7, 5 before-MCAO ZHAHEL, #R i FEEYE 5 28 d I S258 5
VIR 7T N NeuN (175 6 %5 FE 2 25 987> (p<0.05), PirB o' %5 FE I 35 1 ok
(p<0.05), H5 NeuN EILXARIC, HE/RFES M FRREE S 28 d I SLI6 sh i )2 2 1%
HNHZ T PIrB Rk BN . FIRSE UL, R E W AR A TT PirB £ I bk I
FREFI S MR AR . MR T EE s A D Re i S R b v e k45 E 2R .

Kl1-4  PirBfESDK B RN B J= 20 A R X2k (n=6, #41). A, B, DN
Western blotf llPirBfEMCAORT XMCAOJ51d, 3d, 7d, 14d, 21d, 28 difSDK
BN S22 G N RIA I B A 44 . BWPIrBAEMCAOTRT XMCAOJ51d, 3d, 7d,
14 d, 21 d, 28 dIfSDRR )= N B A RIE LRG0 B (CP<0.05 vs.
before-MCAOZ). CHMCAOJE28 ditf j¢ =i lINeuN (ZLth) FIPirB (4% th)
MG e bn (B fh) Jefa, WFikAR, Bar=50 um. D: PirBE& (AR} E &
Giit 4R . ('P<0.05 vs. before-MCAO4L). EANNissIZL ) F, 7 HEAR M %2 [X 45

4 g

10 e T PR A DA DX T 4% o e B AR 22 R ) e R A B A P A
B, AT P el L A R £ DA SR A 2 R A A R R R R L O 2
WEAEERE: SUEMZET KA, EF O XL S EA AT B0, mEsk
i e X L, $ 0 IR SRS B — B R EAMEERE I, XA T AR 1R
FR) i 2L 2R B g e IfiL 25 7 Clschemic penumbra, IP). # Nagasawa Z5EPHR B 4 K7 2
[X 1 (frontal cortex area 1, Frl) AIE7ct%= ~IX (subventricular zone, SVZ) #{%
S MCAO KRS 1P XM, Astrup S51MA 0y 1P X ATNZEZA B2 35 S R 2 3h 748
W, BA— R AT, 20T s L i o v AR X, SR I R
TR A T ) B X A
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KEFNYIEIAESE, MCAO BRI, Xt FEZ FATE FREE A LA /NS PYade e i o
St T4 Ay 300 g KB, #22E 2 h AT LA AR 400-450 mm? ({RZEZ AR, 2 2E 90 min
A LU R 250-380 mme [ AL 25 AR, 42 € 60 min AT LA RZ) 170 mmS [IREIZEZAR AR,
X 170 mm? [REZEA RN AN ZHEY CREGIRMZ J0 S LT R A A AL (45345 «
5 GRS, #:2E 60 min A LS SRS X B £ 230 mm? (i 2 245475, X g 140
mm® [ 4L ZE 30 min P4SFETS, R 90 mm?3 (I ZHZU7E 60 min N AET2. K
BRI, AR L PR R AR 5 5 e AR U, B S 17510, Bolander 450
KB, SFmGASEsY), ZJilR &R 2 25ml/100g/minute B, B DLSECREAL
JERET . ARSI, FATHI 4 SD K B MCAO 52 33 K v 2 fbk 1t 972 BEL B 120
min JE 3R 30 A SR . LR BN G MCAO ZH I A AE T~ P it 5 it i 1t 974
80%, FEAJTIEITAT NEMEL, Hiik MCAO BERLHI& Il (2 SCHRY. 1% A IRA
AT HISEIR DA KRN, AEWARIE MCAO BLALH % X R I % o

Z 7L F W : Nogo-A. MAG. OMgp —F K1 7E i SR BRI 35145 . FFBEH1%
BRI BIHEER DR . S e M BRI . L& CNS 4 Rk AL i AR b 47y i
5 B A 25T, SR = AR R T AE MCAO TR Ji5 4 55 P ) 2 175 10 38 140 oA 1)
W o ARSI FRATTUL 5% 1) R AR = o] B E e L0 4 195 N % B ] SR IE KPR R
FHIE, (HMNEEASERE, £ MCAO 3 d JaRIAE W & TG RTAK, Wlx=
o400 )R]~ 2 P 0L PR YA 549 18 B A B R rh R 4 R

YE5 Nogo-A. MAG. OMgp HIFLAZ4k PirB, L iif 7T & 30 He 78 v i 1L P JEE v 457
it FEd, WP TCIIAEIS, B TUE B R AR KRN S fal T B Py TR P AR, X
R AR BE sk M4 J5 R 2 TO AR, il R B AR A 2 D RE Tk S 524t T — /MBI
HEITELS. PIrB BN | BUESEAEEE 1, R 6 MR ERAE AR (lgs) (N i
£ Cf, /ildr4h D1-D6) MIMAMEL, 1 MNEKEIBSIE UL K 1 3T 24k
[ R 2 R A ) PP A 2 R AT 3 AN JE T B 2 2 AR I R AR 56 7 (ITIMD R
Bt R [24, 32 Hi4l]. Atwal S55aiiE T PirB fER S FA DT, IR HAIL N
H.5 Nogo-A.MAG.OMgp H AR = SRRy, el 5 H45&, Ml AEK (2 2 );
FER F e B R B P A A0 D A B (R b R I, BE TRl Bk PirB. ELRRFR NgR1 B g
0 KIS AR R B 8 T A B AS, SR PIrB 5 NgR1 AHELE:, A 5 SR A0 I RS

(2?2 ), WM —P IR, fER/RIGERIKIH (Alzheimer's disease, AD) #ILH 5hY)
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BRI, PirB fIRFIA AT SRR A AT M T, SECEEIMCIZIhREER . B
WERRIE, KB KIHSIKIAZE (MCAO) BRI, Kiifn (B il PirB f4
B R TS, FRATURE A FL A SR I, ARSI P E IS AR, PirB mRNA
& BB 2 h JERRTT A0, 7EGRIN 24 h JG ik B, 7 Ho—EEg— A
6], 1fi PirB 2 [ R IA B W RS 2-7 h BRI, SR KR MCAO i,
VEVE GG PirB RIS TG DU B G RIE, Rl 7R L PR 5 AR 1 Rk
TIPS [ B, 3K A A VR B R R ) ) — A DR 2 ] R

TEARSZEGH, FRATHFIAH Western blot 998 ¢ 6 24H 234k 2 XU B Geta 77355, Ak
I~ o A PirB I SR IA Ak . WHFURIL, AREE)S 1d, 3d i PirB RiAEE
LA, ESRES 7 d I PirB RIAMH R, HBE I IR HERS FLR A KT 4k I
W PRI AL ettt — b oK, PirB 5 NeuN 238 B HXbRid, HH3F
BLRIE GHZ LR Mg AL /N PIrB B2 TEHISEN 92 kDa, R 1 Western
blot K& I #1 FoR Hor T8 K%y 105 KDa [33 Aj%]. KR PirB 14> 7 &Y
N? 77 kDa, SRMIATELE P RIILSLRIr TR KLy 7 7 KDa, ZAUIIME
SEWE B ZE R, U PirB A — @R MBI . BeAh, FRFURIL,
ERHESIYIR AP AR RE R BIL PirB 3R1A[27, 38, 39], (HUT4ERF AR I, 7EHAK
PRGN JZ, H, ANWFIEER A PirB ik [15, 26, 27, 32, 38], H. PirB i)
RETEEREMETC, FFHRERRMERGH0E, HREEREE FF, X5
AT A — 8. ARG R UL, B2 LR AT TG PirB 75 RN i F- 45345
JERTE A . M TCARIE AR D) Re 2 I 72 T e R AR A

5 INGG

B LI FA @ L % SD K MCAO AL, gL 2 2LRE 4 A Nogo-A.
MAG. OMgp Hil PirB KA fERIER 1. S5 R E R, B Nogo-A. MAG. OMgp Fl
PirB ZE G L5 7 A &I 8] R AP A R A, (HNEAEHE, £ MCAO 3 d
J& BB AR AT IR K, DB B AT G P, P YA A5 £ B A L e
RIFEZANE . FEAE PirB AUIXFhIR AR b ash, B o A o (AL 72 R 6 R
AT F 4 (AL T 1) S R R B A, Xt SR AT 30 40 S 6 B R ] 1 P9 25
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% =34 H PirB RANWETLEBRSEHRAEK
B A& R

1 #8
1.1 SEENY

SD K46 (E 16.5-18.5 d), fAHEZ) 400 g, W H M RS0, (MBI
KRB, TFR. PR 2 AT KU SR 1Y AR 4L B Sh ) S 06 B BRAT SR RIE
JFi% 57 National Institutes of Health Guide for the Care and Use of Laboratory Animals
(NIH publications number 80-23, revised in 1996).

1.2 FENUH/

1. CO 1HIRAMIIEFRAE, Hereaus A, fl[E

2. [RE s FHME, DWSAHE], ZEH

3. MUK, =V THRAR, HA

4. 318 B, OlympusA®, HA

5. IR & =001, EppendorfAa], f#[E

6. 18 H S, OlympusA®l, HA

7. HEE WSS, EppendorfA®], fHE[EH

8. BHIRHUL 2%, Alpha A7#], E[H

9. Mili-Q5041i 7k 2%, Millipore A&, E[H

10. FRAERAKIES, HMELRIERGRAR, HE
11, WOt RAETOLRMEE, OlympusA®, HA
12. 318 S 4%, OlympusAal, HA

13, Hie TIER, RiLg k& al , HE

14. EE UKL, BIO-RADAH], *HE
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15. HEJkfE, BIO-RADA ], £

16. ZINAERRIR, LAB-LINEA R, £

17. PHit, Beckman CoulterA ], [

18. B AIFEFRIR S IEFRML, CORNING, EH
19. L%, CORNINGAH, FE[H

20. -80°CHEAKIEVKAE, Thermo Formaa], [
21. & THGF, Fisher, ZE[H

22. A=HZEEFRY, Bio RadA#], [

22. EP, CORNINGA ], FE[H

23. MZE B, NikonA#, HA

24. MR, FERM AT, T

25. SEWF 9Ot E EPCRIX, EppendorfA®], ff[E
26. ¥EE KT, SartoriusaHE], EHE

1.3 EERH

RHiE R, SigmaAn, EH

. Neurobasal, GibcoA#], [

.B27, Gibcor#], FH

.DMSO, SigmaA @, [

. HHEHERIREWPN), EE Hyclone AH]

. BAME%, 3<E Hyclone A F]

. DMEM & HERE #7255, GibcoAd], EH

. D-hanks ¥k, Sigmaidl, EE

.MTT, Sigmax#], %£[H

10. fA2F 1L, Gibcoa ], F[H

11. TUNELIX7 &, RocheA#], f&[H

12. EAEBGAT S, KeyGEN, H[H

13. #PiPirB(LILRB3)% wf£Hifk (ab82627), Abcam, 3 [H
14. WHIGFPZ &I/ (ab13970), Abcam, 3 [F
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1

o1

. HRP #riC B0 /N iR 90, Pierce Biotechnology, £/
16. /I Bip-actin i FEHTIA (ab8226), Abcam, &M
17. SPiplll-tubulinZ FEfE BTk (ab18207), Abcam, FE[H
18. HRP Hric i £ T8 —#i, Pierce Biotechnology, %[
19. /MRIPITau T FEPLA (ab80579), Abcam, E[H

20. JHi/ i Alexa-594, Molecular Probes, 3 [F

21. HRP FRic i 91, Pierce Biotechnology, [
22. [REER, RoRFRAA, THE

23. BCA EEWEME A&, E2aR, THE

24. R, Thermo A+, EH

25. SDS-PAGE HH LR, Hak, HH

26. Lysis R, BHaR, HHE

27. VYK 3 Marker, Fermentas, 3%[H

28. BIREEH RS

[

~N o

1@ 8 H AR RS (Tronolab) %R B LA RGNIUBTRL RS, 415N pRsv-REV,
pMDIg-pRRE, pMD2G, Transfer Vector. H H1 %7515 Fi kL Transfer Vector RE#
K96 E A (GFP). pRsv-REV, pMDIg-pRRE, pMD2G & i 2 1.2 T 04 i
fFioofh. dEMIbky 293T ChRHE Bigdfafr, HED, HOu@mEM eI, Ak
BEARH R i b R FEARAR, AR K EEFRIE N DMEM(F 10% FBS). MEBELNHIZ B A4 K
BATE T R Z A0 . R A KT E B Stabl3 (Invitroge AF], £ED. T 1
NG9 5 AR A B AL A B R,

30. FEAANECH]: [FIET

2. Bk

2.1 EEWMEZxTFERERF
(D HY%4216.5-18.5d (E 16.5-18.5d) HISDA it FI4b%E, AT H T HH T, B
HAR R, 02 BRRE .

769,



@ FEHESUFHID-Hank'siail (B Tok B o, FIIRABHE Bk in R Ikrk, fr4n
FIE, BUHRRHEZ, T S0 AR B B R JZ /M a2 9 KM
Bz,  dD-Hank'sii, HZAFLEEA. ZJa/REAM (0.125%) HL15 min (37°CHJ
IR AT .

® M5, KLU FEERE, MAE A LEDMEM I B OE (15
mD , fEERFFES mind b KBEOEE T E.ONF, 80 rpmE L5 minjs,
NOFE B, A2 mIE G4 EDMEMIE, REWATHIHL, maniis®, HH
A JE 28 (100 pm) I o F X80 rpm 505 minja , IIAFZE JeRs 77 3% Fh (Neurobasal
A, 2% B27, 1% HREBMI% FHEHERTHD.

@ MRIELIGER L 1108 31<10°5k5>10% cell/ml 1% FE R0 L- 2 R iR
(50 mg/mL) E4E 196 FLAR, 24FLAR 6 FLIR S 15 7= LA

© FfER B TIEW IR N R, 7 d#tT %€, plI-tubulinfH P2
JG90% LA BT RIS .

2.2 HETEEEPERIZ (Oxygen glucose deprivation, OGD) &E#Y

O JFAREEFRN L EPE TR 7d $E.

@ FHHRIEIRR CERELIG ), BNREAIEESFRAE (37°C, 5%C02, 95%N2)
H1h.

@ B 5/ OE R FRILEE IR0, 4 1E 5 #4801 753 (Neurobasal A, 2% B27,
1% HEAM 1% HFHHERGHD, BT WM (5% C02, 21%0,, 37C) i,
B 9% 24 h Ja AT JR B SE 5

@ OGD HA LN 24 h J5, # Yt GPH-PIRB-294, 7£ OGD H4& &M 72h i, 4
A A ZE T PirB ik, GFP ik, & uiRKE, M&ItiE /), LDH BHEAM
THT- A ECE: . SEIRBENL N 4 41 (n=6): H) Normal 41, OGD #1, OGD+control RNAI
411 1 OGD-+pirb RNAI 4.

2.3 pirb BERFMRERHIBHHFAR

pirb DT P 5 T 2 0 AN ] % S 56 b _EIRSON B R IR A IR A 7] 42
PR R LML s S pirh EFE T WK EREF YA PirB-294,
5-AACAAUAACAGCGAUAUUGCCC-3' [PMCID: PMC2963859]. i fif shRNA ()5

7707



5|8 5'-TTCTCCGAACGTGTCACGT-3'. MKy FEU T -

B & BRI X H B e
FRMEATR, A SR

g
SHENE
NE TR

4
AR 293TYHAES h
EE#ATEERE

g
15748 WK E R
BN N E EER

Y
RESHAEIBRSRER, BA293T
HiERAELEFRECNFREBE

MIRER BRSO RMEREEN A KIAN293THM, HiiEH
F10 cmFEHRDM (BEMABAH2-2.5x10°) |, FHRERNEZFH
4
BRAMERAFNAES S OFRADNAZR ; CaCl, (2.5 mol/L)
BH200 pl, ANA2xBBSZEMEIR®2000 pl, ZERME2S5 min
{

BEES - HEEK60% ~ T0%M 5%, WRAREHES S EHM
5% F6-8 hFIIAPBS 15 ml, BEEHFE, EERFTEIX
4
EHIEFE SHRMAR 0% MERNZEFRKRS ml, 4kE503%5F748 h
4
K ERE LE | IR LT2h9293TAM LiE&. B, Sk %L
B T4 C, 4000 g&:(»10 min, WE EER, X045 pmigasidik
{

BEED 04 °C, 25000 rpm/minZ 02 h; IAKPBS R E RS ILET
ACHEZ. EAZIBBEBENTE #HTRSEENE, FEO. 01
pL GPH-PIRB-29418¥%3 B L AY293T L7 20 4R RS A PR M 4B AR bE 2R
RIEBE /AT  Titer (293T-transducing units / ml) = 100000 (target cells)
x (% of GFP-positive cells/100) / volume of supernatant (in ml).

P 2-1 A8 et K EE A DN AE S 4 1 B

ASHR I S B T EE R AR R RO B RE RS, (HaR R 2
WAL M) S E AP, R S R, IR T, R Rk B SR
Pefi. FLER TR AT B AR, ) A SR L RIRIE 30 0B R BT K]
TRAr (2 JHUL L, KAk 12 A H) I, 157 & T-80C vk, M (1 LA &
A BT AT RER S S E R WA RS 71



2.4 Western blot

T HRSZIG I TR0 05, BMATAN 4 2 AR vk R

@ PBS ¥k 3 KJa, MIATRA I Lysis 2R (100 ul/FL), AF-40H]HL 4 i -5
IR S AR RS

@ HEWMBEBEANTAK EP B W, VKIS 30 min, 4°C & .0 15 min, 12000 rpm.

® KR TFPBE ALY . Hd—H0 (PirB, 1:2000; GFP, 1: 5000; B-Actin;
1:5000); Pt (HRP FidfI2EPi R P, 1: 1000, HRP ARicfIEPTNR —90, 1
3000; HRP #RICHIFEHIAS 41, 1: 500D,

2.5 WETTENEN

B MTT etk mr R4 el 7). J7iEan T

@ ¥R AREE TR EZ T 1<10° cell/ml %5 B8 fh T £ B AR (50
mg/mL) G4 96 fLIkH, OGD E% 5 72 h W2 LERA &L uE I8 0L TN MTT
W (Bmg/ml) 2 96 FLAR (20 pL/AL) 1, 7E 37T°CE:FFFEFIEE 4 ho

@ W B3, I HIEEER (150 uL/AL), #&% 10 min.

@ FHEGHR R &L LR (OD fH, ¥ A 570 nm). HE 3 k. %41 0D
55 Normal 41 OD {i FLAE i/ 40 EL RINARBEAZ 1S 2 . B /i, L Normal 24
22 TSI 7179 100%.

2.6 TUNEL $fa)55%

@ JFEARKE IR J E A e se i B R AN S, 5 OGD 4S5 72 h BF NN 4%
PFA T=i&[E & 1h, 0.01M PBS HEIESE 3 ¥k (5 min/ik), ZJ&H 0.3% id4 A
AbFE 10 min. I TUNEL MRS 50 ul, FRELHE 1 h, 25N DAPI
AT EBRAT S 10 min, PBS Ui 50% HHE o B — R ANHIE 4 LI I 5838 7E ¢
TR NS K TUNEL B2 o 2E & DAPI A et 0. 1HEOT A
B (O400)BEALEFE 6 MLEF, 150 TUNEL FHIEZNAEAN DAPI 4 G s i . &
Fi Image-Pro plus 5.1 #AF4 i3 .

2.7 RN ERE
OGD H%J5 72 h HIA 4% PFA T=iR[EE 1 h, 0.01M PBS BHIFESE 3 X
(5min/¥) . AN Tau B4k (1:1000), 4°CidR. PBS k)G, In—i:
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IPH/N R Alexa-594 (1:1000), 37CHEHE 1h GEYE). PBSEWLE, 50%H b H,
WNFE R B Mg Il s KA K

2.8 GLtFESIAE
A Image-Pro plus 5.1 MGttt #r. Geit 7 i A sest —.

2.9 SLHRAREREE

OGD model

(in vitro)

pirb RNAI

v A\ 4

Western blot

MTT TUNEL
ICC
! ]
e, < DA
Neurons Pir B. Apoptosis
survival expression

K2-2 AH o HoAR H 2L ]

3 H/R

1. pirb EEFHE (pirb RNAI) 0 S18HRE RSN

HY 0.01ul GPH-PIRB-294 18955 /& 4x 293T 40l 48 h, G EME FHIMEE, 45
REIR, BHRKELON 293T. UiH GPH-PIRB-294 1537 8 s L& 4x 293T 4l 4554
BE— BoR, GFP FHYE4HIA L3 K 33.05%, GPH-PIRB-294 /¥y 3.310° TU/ml.

K1 2-3 GPH-PIRB-294 185 ¢ £l . A J¥ 0.01ul GPH-PIRB-294 1275 8 /8 4% 293T
YA 48 /NI, W7 R TR EE45E R . B AN 0.01ul GPH-PIRB-294 187 7 J& Y
293T ZHH 48 /NI, SRS T IIMEREE . Yt GPH-PIRB-294 18 # (1) 41 i &
244, Bar=100 pm. C 4 0. 01pL GPH-PIRB-294 187 75 & 4 ) 293T 2 A 37 40 iy
ASCRGE I BH 14 20 A EE R
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2. pirb RNAI i SERFBHETT PirB FiE, RFMETREEK

A pirb sShRNA FME% S8 AR e 5 293T diffirh, Y225 72 h I, Western
blot 45 8 7k, control RNAI 5 pirb RNAI 4111 GFP ik A 4iit 2% 5 (P>0.05);
5 control RNAI ZHAHEL, pirb RNAI 411 PirB %5k 5.2 FiE(P>0.05), W& H pirb
ShRNA F 189 23 s i id e ol , I HLRERS B35 A PirB Rk

HMFIRAME BRI (OGD) #4Y, W% pirb RNAI X} OGD J5 #1427t PirB 22 H
FIEMFM . 45 R R, 5 Normal 414H EE, OGD J& 56 72 h It}, OGD 41 OGD+control
RNAI 4 #4270 PirB &k BB (p<0.05). 5 OGD 4 AHtk, OGD+pirb RNAI 21
L2 TT PirB 148 B ik (p<0.05). %45 K B OGD J5 #1142t PirB K ik B W38 i,
1fi pirb RNAI A LR Z H0HI# 4 70 PirB ik, FiE— 050K PirB 1EMZ o ik Ifi -
HEAE AT R KR E AR

TR MM gt g5 I B oR, 5 Normal ZHAHEE, OGD 5% 72 h i, OGD
24 A1 OGD+control RNAI 2H #1228 4 5% Rl 5% (1)~ 3 K FE B R AR 40 (p<0.05)
5 OGD @H#ftk, OGD+pirb RNAI ZH#H & o4 uih o K IH B K (p<0.05). %
455K W pirb RNAI 7] LUR R 3E OGD Ja #h & el RIN A K.

K2-4  pirb RNAIXTHE BRI B2 TTPirBR I B S K FER (n=6, 141
AJYyWestern blothi JllGPH-PIRB-29418 Jpi 5 4 44293 T4H i 553 difPirB, GFP A& B-actin
KiEM&wE. BAMZILOGD/E24 hivt ¥ J+GPH-PIRB-294, ZOGDJ5 %3 diY,
Western blotts IPirB, GFP A B-actinge ik [ 55717 ¥l . CHPIrBEE H RIS NI € B4 145
B ("P<0.05 vs. NormalZH; #P<0.05 vs. OGD#) , D4 GPH-PIRB-2941% 5 2 % 4L 5 i
£ 760GDJi7 24 hit} # 4xGPH-PIRB-294, = OGD /5 553 ditf 40 2 41 fu fh 2 YLt 0 52 4 48
T RAEKG L. TSk iR AP A TR KL SR, TTARERMKR . Bar=50 um. E
N H KA TG T K Gt B ("P<0.05 vs. Normal4H; #P<0.05 vs. OGD4) -

3. pirb RNAI BB {Ri# OGD FR#HETiEE, MEMHETAT

OGD &% 72 h v}, JeB MM & e KRGS, KL Normal A4 T3 03450,
Mtk LTSGR, Ao, JHA AR, M oREME, S22k 1 OGD
P2 AR ZE, MPERET %, MARZELE iy, wha S MR eil k.



25 F pirb RNAI 4B f5, 4o KAREAE A 2475 . 75 OGD Jg 72 h v}, N
MTT Lb @AM e ieS /7, 5 Normal ZAHEL, OGD 20 MTT AHX Lb (i fH .
FZEL (P<<0.05), 5 OGD #HAHLL, OGD+pirb RNAI 4% MTT A% b i hn (P
<0.05). 5 OGD #i#fitt, OGD+control RNAI ZH/) MTT M5 Eb (%A S il %=
X (P>0.05). FIFH TUNEL Jetafmipi i roigo. R 8K, £ OGD J5 72 h
i}, OGD #H TUNEL FHYE##H 2 s ry 4 a2 H B 5.2 T Normal 4 (P<<0.05), 5 OGD
ZHAHEL, OGD+pirb RNAI 40 TUNEL BHYE# £ o 43l H B B/ (P<<0.05),
5 OGD ZHAHL, OGD+control RNAI ZH) TUNEL BHPE#RZE 7o 1 40 ik H %A Gt
TR (P>0.05). EARSRUY] OGD Ja T PirB Rk AL Lk /), ML TT
T, (R TOAIS .

K2-5  pirb RNAXTERERIFEHELTAEMRETRER (n=6, 4. AN
W WU M %2 GPH-PIRB-294 1895 8 4% Y293 TAN iU 553 dif M & e/ iGR&. BA
GPH-PIRB-294 187 #3 % Y 2 #1242 JLOGD Ji5 24 hit} # %GPH-PIRB-294, Z#OGDJ5 %3
disf, MTT e R4t ("P<0.05 vs. Normal4; #P<0.05 vs. OGD#41) . C

“NGPH-PIRB-29415 % 5 % 4t £ #8142 7O0GD Ji5 24 hitf # Y+ GPH-PIRB-294, £0GDJ5 &
3 dif TUNEL G (B0 2240 28 S0 IR T 175 450 « 41 € 40 Al A TUNELBH M4 28 70 . Bar=100 um.

DA TUENLFE AR 7581+ 8 ("P<0.05 vs. Normal4H; #P<0.05 vs. OGD#4) .

g

S —H 5 LI R IIFUESE [ PirB £E SD KB MCAO HEAY L1577 K I R 2
KA, $R7R PirB R REAE N SR L PR EVE A O h s E S A s, AR LR U AT
REICEF A HE . fEASEI Y, AT R | AT A2 7T PirB I 118 2 R
2, LR FEE T P2 I 5 45 A S 36 75 5K o 18 73 R A KL R R IR 4k (A PO R F (GFPD,
H HAEAE PR PirB ik, IXTER YL 203T Uit Q&S 2IESL. /£ OGD L, ]
DAR I B TN GFP IIERIA, [FIN, AR YL )5 REf8 0 2 FEICM 4 JT PirB (3K,
il GPH-PIRB-294 ] LABLAT P AUME RISF JE 4 T PirB IIRIA



AtwalZ5 1 561FSE, PirB/2Nogo-A, MAG, OMgpf3tazik. FujitaZeit— 5iiFse
Nogo-A, MAG, OMgp5PIrB4i& 5, ReWe /a3l NIFRIANGIE 5, H0Hh 5 A=K A
. WHFCE R, R PIrBRE RS L Th AR, ARSI R A K, kiR
A KHER BT LR . AdelsonZE5BTi it 5 B, pirbJ& KRR ¥ /NERMCAOJG , [
AR RE R LT LN 53 ST AR KAS 2 B SR s, B v 2 SR 0 X 3 1 724 4 ) S 1
%2, RARFTIPIEA R R OGE, BAZMMA TR REIRE . FEAR ST,
BATRITHOGD/E & TLIIPIrBR L, REMG IR T RI s, ALK,
AN ERERIF e, FEENE, METiHEME, PIrBRAHMHENE . L
HIREFE R I, OGDJE 2 TtNogo-A K 32 ANgR1IZ X o i, Re il & & ot
J&, Nogo-AKF B rl R A&t Bil B ok, 532 AANgR1I4E G, MifidE—8 Kk A4
FIHIBUN o DX — £ FEAM BT, IARER TG L 5 H SR I Nogo-A K& L B ] BE .42 5 PirB
gigr, WIS, WPIrB T 5, XA IHIE RIS, sha oAk
RGN

AdelsonZH it K I, pirbd PR bk (1 /0N BRU F E 4R S/ TOGD 5, i B [X 35
AR 22 Te R P W R o RTIIRIE T b, FRATAIN, A NgR13Z /455 7IINEP1-40
F-TiiNogo-A5NgR11I B, B LLAEMCAOJGE Rt AE AN, & oiiT:, [FRf
PRANOGD B3k — SPAIE ST Nogo-A 5 NgRL Jso b AT LI EE AR 48 e T, R T
A Bax® ik, REFFIHTEABC2E . EAMAH T, RAITKITWOGDEME
JCIMPIrBRRIA, AT LAMGIEMZE TG /T, AR M A TaHIE T o IS4 WT DLHEN, AR5 75k
WX A g B, FTREH & B T T4 T Nogo-A 5PirB4E &, MM AMHIPIrB R 5 5 i
B, IR T ARG T o IX D AIE SEPIrBE A R I P HE I B0 2 o 1 R R
HEMEH.

IAh, FEMCAOBLALHr, gy P /D S i 20 Al /2 NogoA. MAG. Omgp s —4
TR, LSS, KENogoA. MAG. Omgp b F B M40 i r i 25 Hi K,
5NgRIFIPIrBL: &, AMUEA Mkl 4l 5 A KR, 16 B InE & ot e H .
K, SR AEHE [T iNogoA. MAG. Omgp-SPirBZ4kf4s 4, e 1M
TEF, ARATREXH N B ML JS RS2 AR Te, (R HARR AR AEK, DLEMA DR
(R 5 B AT B .

5T, BARTEREFK P AT LA TS PIrB I RIA , H R LR K- PFFiFG 7
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PR FG 22 A M R A 1), — B DR AL RO R L o T 4 24P R R s R
MEFE L BT RO S 48 T DR A SORT VR T 2% . AEFRATT AT S 50 B A it 72
FURIL, 2R T HE AN E AR A G %, 230, BERIK, A5 &
P EEER R, CARBONELHER SUS Rk, BERRIRIE > . Bk, Retgfe
Z KB 1K P R THiNogoA. MAG. Omgp 5PirB4s &, i3k i 47| PirB 1| 4k
SRR AN EE A 22 TS R ORE, K 0 f Bt L PV 453 £ PRI AL A 58 RS ¥ i e ot
FRAEER L.

ARSI, AR E 1 0] LT e PirBRIE I8R5 R 5t REus i
OGDJa [ =14 JePirBIYRIE . BTttt — 0 K, WHIOGD /AL PirBRi%L, W]
LA e B R A, HIsmph e oeis 71, IR T T . A W FCUESKE 1 PirB
FEMIZE JCOGD Ja BIME I A ThRE, ik ML -FEEVE 451077 BN LRI BIE FE A0 i SRS BIF T4
BT A a BBV S A AN S0 AR .



FR= THEkadEE TAT-PEP 9% 4. 2%, sk

BAEMFERHLEE
1 #8l
1.1 SEREhP

HETESDR B, AH £1280 g; SDAR 2, KHZ1400 g, M H MR 2 —H45,
MR L I, TR TR 4525 Ah P S U S50 770 38 P A 4 I sh ) Sie 56 4 B
MR E, FEiESFNational Institutes of Health Guide for the Care and Use of Laboratory
Animals (NIH publications number 80-23, revised in 1996) .

1.2 FENUH

1. CO; 1HIR MG FR4H, Hereausaw], fH[H

2. {REMIE IR, DWSAHE], HEEH

3. WKL, =V TARAR, HA

4. 38 25, OlympusaA®, HA

5. R E I .01, EppendorfAa], %[

6. HUR IR H, HMEERIGRAA, FEH
7. WEBES, EppendorfA®], fHE[E

8. W T/EGR, RILpfLiese) , FHE

9. Mili-Q504ti/k 2%, Millipore A @], 3

10. {31 E B, OlympusA®, HA

11, WOt R AR RS, OlympusA®, HA
12. B 248, Alpha A, EH

13. HEE MUK, BIO-RADAH], *HE

14. Hijki#, BIO-RADATH], [

15. ZIREFEIK, LAB-LINEA T, £

16. PHil, Beckman Coulter~ &, 3[H
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17. -80°C #BAKIFVKAE, Thermo FormanA @], £ H
18. &My Fr, Fisher, [

19. 4= H hlFbR{X, Bio RadAd,

20. S BUEEFRMR S5 SR 1L, CORNING, E[H
21. B0, CORNINGAH, FEH

22. EP%, CORNINGA A, [H

23. MZ BB, Nikona#, HA

24. MBI, MR AR, HhE

25. SEWFI Ot E EPCRIX, Eppendorfa®], f[E
26. ¥EE - RF, SartoriusA#], EHE

1.3 EER7

1. ZEWHAMR, Sigmans], EHE

2. Neurobasal, GibcoA#], FEH

3.B27, Gibcor#], FEH

4. {4 ME, GibcoAd], FEH

5. HHEE R RIEAWOL), EE Hyclone A F]

6. BrAEBLE, 3EE Hyclone AF]

7. DMEM & piss 72 3E, GibcoA ], KE

8. D-hanks ¥A¥k, SigmaA#, ZE[EH

9. REHN, KRHKAF, THE

10. MTT, Sigmai#], F[H

11. Nogo-A (AP-Nogo-66) , MAG (MAG-Fc) , OMgp (AP-OMgp) , R&DAT],
F[H

13. Pt (His) 6% rif£hiik (ab82627), Abcam, FE[H
15. /N Bip-actinfL wLfEHifA (ab8226), Abcam, E[H
16. Fpiplll-tubulin® v EHiA (ab18207), Abcam, [
17. /NPT Taus e fEHTIA (ab80579), Abcam, [H

18. B4t/ FITC, Molecular Probes, 35[H
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1

o

.HRP }riC K4 % — i, Pierce Biotechnology, 3%
20. HRP Fricd (£ HT/NER —#T, Pierce Biotechnology, £[®
22. EEARBOATE, KeyGEN, [

23. BCA AWM E ki &, FaR, HHE

24, ViE A Marker, Fermentas, %[

25. SDS-PAGE HH EFZEMR, oKk, HHE

26. KRIGW, Thermo A+, £H

27. Lysis #ffm, HuR, HHE

29. FEAGECHI T [RIET

(o]

2. 753k

2.1 BFEEFRBH DNA &%

M Genebank &4 22 H 3K BB JEPirB a4 B IRICDNATF 41, TATZ5 448 911> 2 5
W, HEFEFS N (FsmBEYIAL = 23] 9Nco 1. Xho )
GAATTCTACGGCCGCAAGAAACGCCGCCAGCGCCGCCGC (TATF41)

GGCGGTTCACGTATCTGACGGGTAGCCTGCCGAAACCGATTCTGCGTGTTCAA
CCGGATAGCGTTGTGAGCCGCCGCACCAAAGTGACCTTCCTGTGTGAAGAAAC
CATTGGCGCCAACGAATATCGTCTGTACAAAGATGGTAAACTGTATAAAACCG
TGACGAAAAACAAACAGAAACCGGAAAATAAAGCTGAATTTAGCTTCTCTAA
CGTTGATCTGAGCAATGCGGGCCAGTATCGCTGCAGTTACTCCACCCAATATA
AAAGCTCTGGCTACTCGGACCTGCTGGAACTGGTGGTTACCGGTCATTATTGG
ACGCCGAGCCTGCTGGCACAGGCATCACCGGTCGTGACCTCGGGCGGTTATGT
TACGCTGCAATGTGAAAGCTGGCATAACGATCACAAATTTATTCTGACCGTCG
AAGGCCCGCAGAAACTGAGCTGGACCCAGGACTCTCAATATAATTACAGTAC
GCGTAAATACCACGCACTGTTCAGCGTCGGTCCGGTGACCCCGAACCAGCGTT
GGATCTGCCGCTGTTATTCCTACGATCGTAATCGCCCGTATGTGTGGTCACCGC
CGTCAGAATCGGTTGAACTGCTGGTCAGCGGCAACCTGCAGAAACCGACCATT
AAAGCAGAACCGGGTTCAGTCATCACCTCGAAACGCGCTATGACGATTTGGTG
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CCAGGGTAACCTGGACGCGGAAGTGTATTTTCTGCATAACGAAAAATCCCAG

AAAACCCAATCAACCCAGACGCTGCAAGAACCGGGCAACAAGGGTAAATTTT
TCATCCCGTCTGTTACCCTGCAGCACGCCGGCCAATACCGTTGCTATTGTTACG
GCAGTGCAGGTTGGAGCCAGCCGTCTGATACCCTGGAACTGGTTGTCACGGGT
ATCTATGAATATTACGAACCGCGTCTGAGCGTGCTGCCGTCTCCGGTGGTTAC

CGCGGGCGGTAACATGACGCTGCATTGTGCCTCCGATTTTCCGTATGACAAAT
TCATCCTGACCAAAGAAGATAAAAAATTCGGCAATTCACTGGACACGGAACA
TATCAGTTCCTCAGGCCAGTACCGTGCCCTGTTTATTATCGGTCCGACCACGCC
GACCCACACGGGTGCATTCCGCTGCTATGGTTATTACAAAAACGCACCGCAGC
TGTGGAGTGTTCCGTCCGCTCTGCAGCAAATTCTGATCTCAGGTCTGTCGAAA

AAACCGTCTCTGCTGACCCATCAGGGCCACATCCTGGACCCGGGTATGACCCT

GACGCTGCAATGTTTCAGTGATATCAACTACGACCGTTTCGCACTGCATAAAG
TGGGCGGTGCTGATATCATGCAGCACTCGAGCCAGCAAACCGACACGGGCTTT
TCTGTCGCCAACTTCACCCTGGGTTATGTGTCTAGTTCCACGGGCGGTCAATAT
CGTTGCTACGGTGCACATAATCTGTCATCGGAATGGAGCGCCAGCTCTGAACC
GCTGGATATTCTGATCACCGGTCAGCTGCCGCTGACGCCGAGCCTGTCTGTCC

AACCGAATCATACCGTGCACTCGGGTGAAACGGTTAGCCTGCTGTGTTGGAGC
ATGGATTCTGTTGACACCTTTATTCTGAGTAAAGAAGGCTCCGCTCAGCAACC
GCTGCGTCTGAAAAGTAAATCCCATGATCAGCAAAGCCAGGCGGAATTTTCA

ATGTCGGCCGTGACCAGTCACCTGTCCGGCACGTATCGCTGCTACGGTGCGCA
AGACAGTTCCTTCTATCTGCTGTCATCGGCATCTGCTCCGGTGGAACTGACCGT
TAGTGGTCCGATTGAAACGAGCACGCCGCCGCCGACGATGTCCATGCCGCTGG
GTGGTCTGCATATGTAT (PirBiu# 7 %1: PEP) GAATTC. H hifgliim A Al
#il % H AR FURIDNA, K DNAZEE 2 pUCS 734

2.2 pTAT-PEP ik REI#E

@O JFA%EE R R LA S (W H A RIESEIR =), ORI R H i A AR
[l ) 22 SERE AL /A LR R R IB HiA (pLLP-OmpA, pLLP-STII, pMBP-P, pMBP-C,
PET-GST, pET-Trx, pET-His, pTrc-CKS, pET-DsbA) Jy3Lfitl, LR 5L 2 A #4441
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Al DAL s vt B A3 51 4.

@ FOFRLFHBREIPE N DIEENCo 1. Xho AT XUEGY), SRAFAN A i [FIPEP .

® HINco I, Xho DXUEE VIR = R IE AR, SREIERAR

@ K AR DI Y IR AE 16 C R S N2 ~12 h,  EAZ ) ALE coli TOP10F
BRZES, AT THUERLBT AR

© Prkm . FORMIRIF LBV 2 e Sk s, i A w0

2.3 AIAMEAEER TAT-PEP HNFRIAR AR S
O BREBARLAB K, DR EEEMT5 ml LBE; =M, 37€ 12001/

minRRE IS A

@ 1:100LLHI#:RH 210 mI LBIG 7RI RE922~3 h, REEAEIL0.674 47, A
IPTGEZK L mmol/L, 30°C#ET, EARNIELA (0. 1. 2. 4. 6. 8h) WL
(i

(® 4°C ~5000r/ minEg.Lo5min, LA10 © LAY LLEIINNGER 75 24 VR AF A B, UG
FIE8 WA PUSE FAB S B4, 421 15 000r/ mins.0>30 min, 43 HiIUCEE 135
ATCE, INIASDS-PAGE R VK LR, BN IHEAT 2% B 52 i Y €460 min; BRI
Jii€5,90min; ARl & B R

2.4 RMRE&ER TAT-PEP B western blot 947

Ui 53R 1A4 h BG4 SDS-PAGE fLk, #1544 B 0 % # 2IPVDFJE,
FH0.05% Mt AE Wk 11 h, APt (His) ¢ wlEpifR (1: 2000) , 4€iti,
HRPHRCH P EIRM E 1 h, TBSTHLR, ECLEF /.

2.5 AIRMMAER TAT-PEP Wit 56
@© FHAHEE R IR BOR B, W TR IE4 AR TE »
@ FHES gl R B A, P RS B OISR B
@ HGEAREAMMRGANER, HIXNI+EMENT, AERELHE. @
BCAEHE &
© 2ifbfama G E ARG, £-80CIRIFE&H .

2.6 MRELAFAMRSER TAT-MPEP BI#l&
AR A SR ATAT-MPEPHIRIA . 4tk SIS e iR Jiik, 1ENXTIRE
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H. CGEREFH? )

2.7 MTT BMHETED
JNEFRT . AT JE3 disf I HEAT ARG

2.8 LDH BB RMMETTHFRE

P LML A B (Lactate Dehydrogenase, LDH) BECSLEs, 4 soriis i
Do JHIEATR:

@O B FEAREF M EMHAICLL 1<10° cell/ml 2 M T £ B#E KR (50
mg/mD) ALk 96 FLARH, RALFESE 3 d MR ERML TR, IELHR
(RIS IR RIS P AP e AT AL . ISR AN B

@ BN 100 ul AR A (EFAET 1 h WECHI, 4 1. 99 AV R ILHUE S M
BE), 37TCHEE 1 h. BRREIH LN, Ytk 3 RGN 100 ul TAEH B, 7£ 37°C
AR RCE 1 h,

@ FRFFFLAT, Lot MNERYIAT 90 plo IMAL LR, &ilxpi. fE 450
nm KR, A4 B ShERESURMIROEEE (OD), 5 LDH B %R . LDH B (%)
=& LDH/ (L% LDH+41/g LDH) ><100%.

2.9 Western blot #3lrETHA TAT-PEP WERE
MCAO HE1Y, ik i K Jii L7 e 00 7] S 36— 73« #E MCAO JE3LZ145 T 200
mg/kgTAT-PEP ffisiEst. J+F MCAO J50h, 05h, 2h, 12h, 24h, 48h 1 72h
JERHAT AL, R R, B, TERISEI sy, RS AT B
b5 1 h, —#i(His)s, 1:2000; B-actin 1:5000, 4°CHFEitA, TBST HE 3 Ik
(8 min/¥) J&, ZHi (HRP ARICHIEPIR =Ht, 1: 1000 Fl HRP Fric B FEHt/ b
P, 1: 30000 =EWFE 2h, TBST B 3 X (10 min/k). ff /] ECL A5 KM
K, 2B (Alpha Innotech), RFJE, XA KERAT M, FE =m0 H &
FFAESL CHE B & KEES NS E B &0 KFEEREED.

210 REFABLAUFRERNIETFTA TAT-PEP WEREBMNSH
MCAORL ALl %, Bk I B i ifiL gt s 0 7] S 36— 4 . fEMCAOJG SN % T
200 mg/kgTAT-PEPHE i 41 - F-FMCAOQJSE0 h, 0.5h, 12 h, 24 h/F 3 T4l 2 &,
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http://www.abcam.cn/lactate-dehydrogenase-ldh-assay-kit-colorimetric-ab102526.html

WM, UKERY) R RIESE, J5ikI SEgs —i8 4y« oKV 2= iR 77030 minjs, FH i %
U 2 F, F0.01M PBSIE RIS (5 minfE o800 J&, MIAPLES
PV T8 & b = IR AT 1 h (3 mI/L tritonX100+10 g/LARZF MG A A , FkH
M, AN—Pi(His)e, 1:1000, 4°Cid %, 0.01M PBSYERIES: (5 minFH>B%) , A
THICEPIRFITC, 1:5000) , 8¢ = iR I 5 2 h, #EEERE3VR, 50% H 3 F E Olympus
BX60%¢ 't Wik T M2 I Al

211 EEWETERERIES.

H1%216.5-18.5d (E 16.5-18.5d) [ISDRE i AL, HATH MR HEE, HUH
fEE, e RS HARTTIERZE 8.
2.12 ELISA 7538l TAT-PEP 5 Nogo-A (Nogo66), MAG, OMgp M&&1ER

SIS T VE SOV IR

@ ¥ Nogo-A (AP-Nogo-66, R&D, 300 ng/spot) ; MAG (MAG-Fc, R&D,
150 ng/spot) ; OMgp (AP-OMgp, R&D, 300 ng/spot) LA50 polwell 5y 5 L4k F-96
LB, 4CHEE24h, BETHIPBS (pH7.4) E¥E37k, £HIK5 min,

@ fIANO0.1%f/NF- I3, 37CHEE2hiG.

@ FRERRZ Sy %m0, 0.005, 0.01, 0.02, 0.04, 0.08, 0.16, 0.32 umol TAT-PEP
o HTAT-mPEP, JF&PBSXIH, 37°CiHFE4h, HPBS (pH 7.4) 53K LUK 220
REAIMEEN, FEEIMANRPU(His)s P& (1:1000; Abcam) J £/
IgG —#Ht (1:10000; Sigma) -

@ 2GR IR RSB S, IO R 2R B R — %M, 757K (P-NPP disodium,
2mg/ml) AP 223 (pH 9.6), 37T HE 15 min, 7E450 nmii KT, 4 B 3hEEEL
S OGE (OD) 14

2.13 JoREKHIFHRSRY

@© #: ¥ Nogo-A (AP-Nogo-66) , MAG (MAG-Fc) , OMgp (AP-OMgp)
(50 ng/well) 7 HEE A (MAIS) 4 24 FLIR I A, 78 4C%MHTIE 24 h, g
TJ5H PBS  (pH 7.4) {Ek 3 1k

@ HH: IMAEH 0.1%H) 2.5% F/NFIlJE (BSA) , 37CHEE 2h J&,

@ 4% 50 ug/L, 100 pg/L, 200 pg/L 7 AN TAT-PEP & TAT-mPEP (500 ub) ,
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37CHEE 2h, F PBS (pH 7.4)E % 3 IRLARR AR LS HIEH .
@ PTG, BEMEEMET, RAREREE 7 dB, REiRuampih g
ARG MFh 28 et K R AL R PR, TR R SEIe —ER 4.

2.14 FARERL

Production of TAT-PEPbs-
D6 recombinant fusion
proteins

A\ 4

Gene Prokaryotic
cloning expression

A 4

MTT/LDH
wWB ™
assess toxicity
Biological function
assessment
Intraperitoneal I
njection
A
MAI
WBJ/IHC ELISA
model
v v JV
Translocation Binding Antagonistic
effect activity activity

K] 3-1 AHR I BB £L ]
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3 &R

3.1 A& TAT-PEP. TAT-mPEP @& ZEBAMEIR. ®&. 4k EREE
i SD KR % EHZ RNA [FF2EEL, PirB fusbE B 3R A B a3, HI AT

B e W B AN [R5 S AN, B 4H R AR % 4 5 S5 Y B g A A BR A+
POSCREIFR B SR, 45 R 5 TUHAR— 5.

A PE TAT-PEP. TAT-mPEP @& B HIRL. B IPTG B3 E A LIGHAT
SDS-PAGE J&, A Sl e OB rh AT e, BN I b i €, i
OSERUE RTE R IPTG 3 HIE ARSI E %, Hd TAT-PEP M4 TR 2414
90KDa, TAT-mPEP [f15> T8N 75 KDa, SHUAMME (B2 2 2 ). &8s R i
A TAT-PEP. TAT-mPEP @l & & [ R IE LI

A TAT-PEP. TAT-mPEP il 8 H Y2t J 858 . sREAZH? ? A wldtiral
o FIFH Western blot 3T %52 . BT RIEHM A (His)s br%s, K UL FHHT(His)s
HIFLAREAT % . G5 R Bor, 4ifk)5 TAT-PEP HE A 44414 90 KDa, 5HUIMAA,
M ARZE TS IR I RN 2 o Ui B ER i 4 A2 AL BT

3.2 FIBM TAT-PEP. TAT-mPEP & EBAMER KA TEHFERNEEHERTE
=) AU

R TTEE TR R Td N, 4570 ml AN FWR ) TAT-PEP (50 pg/L, 100 pg/L
1200 pg/L). TAT-mPEP (100 pg/L) Kb, AbFESEE 3d i, &41 MTT S236AH%
OD H& B St ¥ 2% (P>0.05), LDH BHEMAMMERK AL %R (P>0.05),
%45 B U0 B B4 B8 ) TAT-PEP. TAT-mPEP X 1IE#IRZAS N BAR B 35 1 B JE A0 2 To 117
WA R RAEM.

3-2 AlAETERLA S E TAT-PEP il TAT-mPEP [ 4, F£i&, Ak R%E.
A N pTAT-PEP ik Ji fi i) g 1) 5 0 . B A n] v MRl B2 1 TAT-PEP #1 TAT-mPEP
(HED) MEAZLHMERE . C K35 5l il g A ml i a4 & A
TAT-PEP il TAT-mPEP [KiA1EHL. D N Western blot £ 4fifk. f5 vT ¥ M fi & & E
TAT-PEP 5#i(His)s Jifk S RilE M. E N MTT = a5 & 2 50 pg/L, 100
ng/L A1 200 pg/L)+ TAT-mPEP (100 pg/L) X IEFH AR N B AR 21 [ EAR L Te A0
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I/E o F 4 ELISA VER I AT i MER-G B2 H 50 pg/L, 100 pg/L #1200 pg/L) . TAT-mPEP
(100 pg/L) W IEFEARE N B AR 752 1 24 70 LDH B -

3.3 TAT-PEP 5 Nogo-A (Nogo66), MAG, OMgp 4 FL&& a4

AR FC R B, 5 Nogo66 5 PirB M4NBLREMS AR IT 454, FHI0E PIrB FiifE 5
W, R T R A KRS, F BT MAG, OMgp 5 PirB 4 Brth g
skt RIEMBISN . ALK ELISA 4550 EoR, 5 TAT-mPEP AL, AFHK
J&¥ TAT-PEP 57 M 1L Nogo-A (Nogo66) /)5, F: OD i EILHA & A& %08
K&, VB TAT-PEP 5 Nogo-A (Nogo66) 7 T AR &R 1. A, ~
[F] ¥k & TAT-PEP 5 f ki) MAG, OMgp 5, o OD {f th 5 3 B & i 7 s A
KE, UH] TAT-PEP 5 MAG, OMgp 70 T HEEWIRIF4S & . 1XSLIRUED], TAT-PEP
A% 5 Nogo-A (Nogo66), MAG, OMgp 7> T EERIFML &)1, X2 N2t
yiNET (AB B

3-3 TAT-PEP 5 Nogo-A (Nogo66), MAG, OMgp 73145 & Be SR . A,
B, C AR ELISA J5 iER AR [FHk B2 TAT-PEP 23 il 57 S 4L i Nogo-A (Nogo66),
MAG /. OMgp Jx ¥ J5 OD {E A A1 I -

3.4 TAT-PEP i## Nogo-A (Nogo66), MAG, OMgp 4 F iz e R
B, R AR AN SR A KA AR R G e e A AL S G L2 B, ph TS
FREE 7d R, 5 Normal ZLAHEL, Nogo-A (Nogo66) 24 o K 5k i T2 K JiF
B4 %0 (P<0.05), 1M TAT-PEP 2 #1487t e K S AL 1)~ 34 4K £ 5 Nogo-A (Nogo66)
HA L B4 K (P<0.05), TAT-mPEP 44 i K FE KK E 5 Nogo-A
(Nogo66) AHAHEL A Giit2vm . A St — a3, 5 Normal ZAHLEL, MAG
YA TR K SRR T E K B W B 465 (P<0.05), 1T TAT-PEP 4140148 e e K 52 1
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SFHKES MAG HAREL B2 K (P<0.05), TAT-mPEP 444 jui K SR 115
K5 MAG HAHLL A Gt = . AT 24 OMgp H Al g BRI ILE .
1T 215 & e K SR N R A TG A 5, Rk BRI K, TAT-PEP
Aef% 5 Nogo-A, MAG , OMgp A& 4G )E, b TefllSmarnt PirB 454, M
T 308 2 JHL T Ao 28 6 Bl R A K PR R

K3-4 TAT-PEPZ} 1% % Nogo-A (Nogo66), MAGHIOMgp#il il 58 4 K2 v
AT (n=6, &), A, C, ENGREMMILEIEMEME TR EKTGI . &
LT AR KA R, MRERZE. Bar=50 um. B, D, FA&AREKM

25 P YK E R4t ("P<0.05 vs. Normal4l; #P<0.05 vs. Nogo-A (Nogo66), MAG

miOMgp4) .

BETRRBTTHAERLNMBEN. ML ITHFES 7 d K, MA
(Nogo66+MAG+OMgp )45 Normal Z1AH LL , #1458 7o B K S i P2 K 5 BH B 40 4
TAT-mPEP A el KR K FIHKIEE MAIs ML A Gt EE L. 5 MAIs
HAHEL, 50 pg/L B TAT-PEP LB f5, M4 m KRR TFHKEHELK (P<
0.05), 100 pg/L ] TAT-PEP 205 50 ug/L 1] TAT-PEP A AHLL, #h& ek RE N
B EIR B K (P<<0.05), 1 200 ug/L i TAT-PEP 415 100 pg/L ) TAT-PEP 41
ML ol K TR I PR B A Gt 2 8 . 2SR, TAT-PEP RS H5 4T
MAIs [ SAMEIER, 52— R, B IESsR B, T TAT-PEP 4=
g R IR

KI3-5 TAT-PEPH# MAIsHIHl 4 28 4 KRN A (n=6, &), Fd4H K
25 E K ERSHE ("P<0.05 vs. Normal4; #P<0.05 vs. MAIs4; ®P<0.05 vs.
50ug/L 4).
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3.5 TAT-PEP BT MiKFEE, HhRBLRTIRELE
1E MCAO J5 B ZIHE1T TAT-PEP 8=V ESY . 2 J5 T A [EI a] & 8% F Western blot

I 2= iS5 J7 JZ2H 4 TAT-PEP /KF, 45 R EoR, B EAESE 12 h i), )2 TAT-PEP
IR VAR, Bl B TA) (O HERS JL R T . G e UL et g i — D
s VESTENZI R 2 2 A R R A TAT-PEP, JESHE 12 hivf, K22 TAT-PEP
IKFIBWEAR, 24 h IR . 285 RAEW], TAT-PEP EISIEN 5, TAT Z5tEeh%
fif TAT-PEP il 5 G ol ik Be ke, JF HopAn T 52 FREar . AN, %585
W T R A B 2 25 ), BIAE H IS S A A .

3-6 TAT-PEP i IfiL fixi Jif e 43 A1 iod 2H 2L A6 (n=6, &£ 25D . A i Western blot
Kl MCAO J5 AR 8] pi 7 2 i iy 24 TAT-PEP /KFIER &KW E. B N
MCAO Jii /N [FJi 8] 5 7 J2 2 g 5 2 23 TAT-PEP & H R 2R G iE. C R
P2 9N LU 22 G . T 1A I MCAO J5 /A [R] I 8] £ B J2 1 il 2L 2R o TAT-PEP 2R
BTSN S i AT (His)s FHE M4, Bar=50 um.

4 g

FESE —HB 305 b BSRAERE R /K P ) U R PirB 193R3E,  (HRFBIKFF
TRRIA YT DR e e A A RO el — B AR ME LB IR R IR o T oA 254 [
TR A v 43 % KR B0 55 D R e LA oI R8T 2540 o TEFRAT TR BRI 9 %
FARRT S R, 2 AR 7 1 E 25 W R AR 25 B il 4, 22005, BIVE RIS,
Ao BN ER , CEBAEAIIR SIS BER, R ERIET . Bk,
REMBAE 22 Ik B K 201 7KF B T3 NogoA. MAG. Omgp 5 PirB 44, i it
G KRR A 22 O AR AT PRI ARRRE, K St i e L 3 45345 (O WL AP 58 R ¥ 4 Bt ot
FAAHEER L.

77T, CNSPA 2 fI A 20 ffd [] A B0 58 1) 32 ZE R T 0 0 R 22 Ik A B AR
PR G R SR B 1 R R 43 T 2D AECNS TR IR T T BAA S 2 X, A i T-BBBA
BSCBIAFLE, RT6MEIEMR M) 2 Ik — S AN e i 1 L6 57 5 1 N\ o 2H 2l 5 i 2
21, MELLK B BN IR TR EE,  INITTREN § B3R5I 7t 5 K &
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B A SRR LA RIS A L) Z i —FEOR, AT RLK 4 7 &l il 100
kDafy £ 1 Jpuids i L e Fs (BBB) BRI A ST R (BSCB), #3303 iy HAZH 41
B, FWEAESEREMER AU EZE., FRCEUEY 1 24
P R B (HIV-1) 1R 58 S Q0 TR 1 (TAT) 18R A i T3, B 7y =76 15-120
kDafI A AR 7 F (IR . 2k, A BSE) HEEIEBBB, ¥ 3E AR A
A G, TEXE AR LR SR Har, TATEAR SHEARCE R
¥GDNF. Bcl-2. XIAPHINeuroglobin%5Difit it 0¥ St AMH LA MM & TG, Kl
7£20124FSci Trancl Med Z&ERIHRIESR Y, N TATHISE Rl & 2 A Tat-NR2B9c,
FEIRTT M L4595 75 ThD AR 78 2 30 N B G R 20) . Emr st v, FRATT& i
A VA I E A A B I TAT-NEPL-40, MGG, 7T DA RCE o i B b, 338 N 21 i
AR EEER, FRMFAFTMELTATRAE ARG L —FaMieR T H, 7
B 2 S ORI PR IG YT 7 A B ) Iz R AT, SO AT R T HT e
o6, B BRI R AERAT, [F I g AR SRR AR TSR A T 7 43 B 4R A i
ChenY i

RN E Tk (SPR) 041 &I, PirB fi4h B S Nogo-A AT RIF 45 &g 77,
I HHis PirB MU/ B S5HC/KR MAG A1 OMgp tH AT PSS &, IR FERN . Rk, A
Horseseh, WATELFERRERG, MIME T &H TAT M PirB 4Bt (PEP)
(] PR AL A R (1 TAT-PEP FIxt iR (1 TAT-mPEP, Jf Hi@idt %@, SHHMMAT 5.

b5, FATA TAT-PEP A =S AT 7508 . B GRS T TAT S S
Be. 4iRERW, EALEKEENE, TAT 481 TAT-PEP A% it BBB, J:H
AT R JE A . BRI A HEN T SR TSR, (R IX I AR TAT-PEP
FEAREAM BRI Ao RIS, ARAENG P AR 2, xS Wl 7 TAT-PEP
BRI (R 45 246 (8], BURE E IR E S ZE . R, IRATE S E T TAT-PEP 5
Nogo-A (Nogo66), MAG, OMgp 7> F4ifhe)i. ik, TAT-PEP MU AEH 5
Nogo-A (Nogo66) fIRLFHIZEERES), 5 MAG, OMgp 7 T EARIFIHEE &
1. [FE, FRATEHH T TAT-PEP W] LA %% Nogo-A (Nogo66), MAG, OMgp i
BRAEK IR, IFH B AE ST MAILS FURhFRIMHIE A . DFFHRIE, Atwal S5k
i 7 PirB ERIRFAEJTHEIFAEA, JFHIA NS Nogo-A. MAG. OMgp HATR &
MISERI T, Bes S as A, MRMhosA K (2 2 )5 FER R REIE R Sh P RE B0 1t
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YA T R B, LRI RERR PirB REE 100 e K I RE Il SR 7 A [y, Ui PirB RS
SRIIIHIZS. (2 2 Do Adelson ZEHTTA 7L R I, pirb ZER R 1)/ B MCAO /&,
B2 T B SR AT AE RN 43 SR AR AT BB S iy, R 208 ST e ] DX sk ) 2T 44 i i B
BHZ, RAATEESRHEEGE, BRSNS IIRRMAREIKE (2 2 ), Xk
e R, EREm IR FEH, Nogo-A. MAG. OMgp 5 PirB 4 & )5 n] 5] el 58
A KNSR N . I HiE— B3R, TAT-PEP AJ LA 5 =Rl R 7454
M S0 = R 8] 7 500200 L1 PirB 32445 &, A DURAESEIE R, XA
~—3 TAT-PEP [ IhRewt 73558 T RS hit

A SZIG R FRATTBA ELFE 1% B Nogo-A(Nogo66), MAG, OMgp 5 PirB 1 TAT-PEP
A BAUER MG G 7720, X2 BT S50 % I AR KO 3 LUK 58 AR
XA A DL R TSR TR, BI AT DL I AR A A [F B AR B 4 A
MAHTHIAR, K43 5%HE Nogo-A (Nogo66), MAG, OMgp 5 PirB 45 & [ B Ak i i
TAr, il & RS HER B 2 Ik, AT BE A 245 4T Nogo-A (Nogo66), MAG, OMgp
5 PirB Z [BIMIZE G, iR yT I M4 475 5 284 22 JIK 2459 A B9 5 S 5 A B i AR 4

5 NG

AR 53 S PR AT I R ) 45 AT TAT 45 44 R PirB L 41 i 435 #4) 1) FT 4 75 2
I TAT-PEP, ilFszH A% 5Nogo-A (Nogo66), MAG, OMgp4h& - At AT it 4]
RURL . 1% SRU IR B TAT-PEPIG ISV E T 5, TATS5 M BE% i TAT-PEPRIL& & A 20d
B, 9 H AT R R . IR, %SEI AR ARG T AR A R A 4
2ot e], RO H RIS G, NN B TAT-PEPIZhEERT i35 e 1 Skath. [,
AR B0 MR : FIFHTAT-PEPFEAENogo-A, MAG, OMgp 5PirBIIAHEER, Hl
§5PirBINRE, A MKIEHEMG M R E AT RRMIKE, XMITTaEs
YT BN R R
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B TAT-PEP 3t SD X & MCAO J& itk & 8 AR A A¥

22718 A b A
1. ¥
1.1 SEREhP

MEVESD KSR, 1AE 1280 g, W H AR SE— 07, (MBF LY, HIR,
TR G52 MR UM S5 25 7™ M 1 R S ) s 6 PRAHOC KL E , 1% ~F National
Institutes of Health Guide for the Care and Use of Laboratory Animals (NIH publications
number 80-23, revised in 1996) .

1.2 FENH

1. HUkAL, =FFHRTFAERAR, HA

2. [RIR & =081, EppendorfA ], fi[E

3. BURMER/KG S, WINEERIIARAF, HH
. ThE T ES, EppendorfA®, fHE[E

5. Mili-Q504fi/k 2%, Millipore’A @], [

6. BEIRHUE 2%, Alpha A#], EH

7. WORILRETI RS, OlympusA#], HA

8

9

o~

.PHit, Beckman Coulter A, Z[H

. AWK, BIO-RADAF], [

10. ZYRERRIR, LAB-LINEAF], £H

11 TR E SEge ks, Rl RAUE ERHEA IR AR,
12. Hki#, BIO-RADAHE], M

13. -80°Ci#KIRVKAE, Thermo Formaa®], [

14. ZHYIMRI, BrukerA#], Hit:

15. KEMWifE, AS-l, E[H
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16. K firotarod{X, 7750 Ugo Basile, & KA

17. Bk RIS %, FBEREARAR, HHE
18. ANEENHLL, Viasys Healthcare A ], EH

19. JZiF R BAid 1Y, Cadwell CascadeA ], FE[H

1.3 FERF

1. 2EAERIAAE, KeyGEN, Hi[E

2. /NERPIB-actini L FEH A (abB226), Abcam, [

3. HPpII-tubulinZ s FEHiTfA (ab18207), Abcam, E[H
4. /NRPITaus g BEPLIA (ab80579), Abcam, 3 [H

5. IF#i/NEFITC, Molecular Probes, 3£[E

6. HRP #ric £ 4% 1, Pierce Biotechnology, 2%
7. BCA SHEWENE A&, HEak, HH

8. Ty H Marker, Fermentas, 3%[¥

9. SDS-PAGE & H LM, HuK, THE

10. HRP Hric i Hi/NR 91, Pierce Biotechnology, %[
11. &K&W, Thermo A&, E[H

12. Lysis 2@, HxK, THE

14. TTC 34, HuK, HHE

15. EEBGIRCH]: A b —#o

2. A&k

2.1 MCAO #&8%1%&

MCAOB ALl £, B ik ifiL i B Jii i 368 s 0 /) 5236 — 3043« /EMCAOJE SLZI 4 T
200 mg/kgTAT-PEPE IS, Z 543 HIES 4525, MG I [A] s TAT-PEP #1122
PHER o AHR > S ENWIBENL 4> v =4 (n=6), EISham41, MCAO%L, MCAO+TAT-PEP
H (n=6). il 56 A k05 G LN 53 13EAT 5258
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2.2 EEARME

£ MCAO J5 5 3d I}, N TTC Betatiilll TAT-PEP X i EFE A FRMEH o il 22
DRI

O VRIBKIE T B KR, vkAZER R 7K A 10 min.

@ JNRE, B A28 2 mm JEE GEEIRTIZT Y. 2% 2,3,5-8 k=
ARPUME CTTCO BRI IN i, A B s AR ), AR IR K AR i & (37°C, 30 min).

® R OPREEE (A OXEOAMIEX IR, 206X I N XD,
Fe N A%PFA B E, %, 24 h Ja4mlEIForr. N Adobe photoshop cs3 B4 b2
BAE, THEREAA, IR IE.
> (R0 L 5 i 2L 4 25 A0 — [ 00 L 5 B 4 A 25 A8

BB B A T 3 = e
RALERE) > R T AL BY)

2.3 #HEIhEEE Garcia 15
MCAO J5 24 h, 48 h #1172 h J5, % Garcia VE4r F2 B0 SZIGSh W w42
DIRENEIL. FERN FRITNNE, W~ 18 4, HAPETUN 0-3 48, R FE.

=)

MR 2
0. 1e 26 3e

5min EW B BiEZ). | XiED. JLVFAREEES). | BEVED), BIED) | B EBEED -
TERXIE ZIENIE
A 3 e

MigEsh X frtE. | EMEEEES. Z0KETE | Z0KETE | XM EEES -

&S &iED. X Fe

BT ARE (IR | R EEED). ERT N R ERRESN R MWK AT X -

BEEREkERE iR, [EEAMAE M. | FriERE.

B e

EREETHER X TEEZE. ZMFEES. EEEFZIE.

HifLe

REEEXUMERF RS- | Foe EMFE R ZM R 55 R L3 e

RAZT R [T Fe EMF R . =M R 55 R % e

2.4 B (MR BGEAREUKFEREREXEWL

£ MCAO 55 3d, 7d, 28d I, i 7T /NI MRI A8 & Gikarilll TAT-PEP
XN FEFE SRR IVE R o TR 27 R

© KEBREESS, MEMT, SkEENLZE O,

@ DAMAZ XN IR A, R PR R A st BRG0S0 R DT D . HoA

794,



ZHON B E A (TED) 60 ms, BEEE (TR) 53000 ms, EEA05mm, T
(B, MIZTEHEA 2.56 cm <2.56 cm. K15 T2 InAL (T2wbD K%, 2 J5F)H Bt
TG M, VRA Ao A 50 25 R B i e I 63495 42 P o

2.5 mNss & ThEEFSY

£ MCAO J5%£ 7 d, 14 d, 21 d, 28 d i}, NHMPEIIFEHIRITES (Modified
neurological severity scores, mNSS) #&ll TAT-PEP X} S2I6 4 £ Th e ) 24035 « Minss
WorRGiLiE Tiash, o, PERIRIEENR, 1Z3F0 RSN E 0-18 J3 2 [H]
(18 /3 NN TR BB I, O 2 NAPEThREIEHE ), R PP = Job 4 v 5k ot 45
13 )5 SEES S 2 Ty e SRR IV B FH 1) — Mok T AR

Modified neurological severity sceres (mNSS)
—lz2g: R 1 i i
L JaE B i
30 B P i B R s R R 10°
KA AR 120- 3 71) 0 IEHATAE
1 AREEEATE
2 [ ()
3 A s
O 1 ERINS U R
I AT GRERE, SBNETRTL%, RELK,
R AL A D
= AR (0-6 7
0 BEAET-HIA_EARIFIRE
1 VI BT ST A I
2 DRI L, (HA — AR A RENE
3 FETESPHIAR L, A AR A REIR (T BAE L an e 5t 60 BY
4 RERFFPPEIE AR CRT 40 70)
5 WMERFFTFEELEE CKT 20%)
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6 HVE: BATIAMORRET 78 4R P AR (T 20 )
PO, SR R S

1 HERRG CHshEEN ES) 3O

1 MBS ARSI A B R

| RS CAIF-Podfi i, FRE 1A RUED

1 AR AE, WU, WLk ) b

Hik s PHERITTEBURHRZ R4 1 48, 1-6 AR E, 7-12 9 B,
13-18 4r 4T o

2.6 B HsCIe
£ MCAO Fif1 MCAO 5% 2d, 7d, 14d, 21d, 28d i, A4S EIREE

(Foot fault) L4, VFfl TAT-PEP X s3bsh WS A2 sh A v e 70 1E . Hpk
BT

O HHIKMEE, EAMAR (3.5cm>3.5cm k/N), FEEHIHIZ) 60 cm K5 .

@ MCAO Hil, HIE B IEM b 82 4k 3 RINER YL, 1R A%
Wb, &R 3K, BEKIEIRG 10 mine & KRRl RERT, BMFLENIRF, B
RN B R 1R

© sSEHEhP A E MCAO I, 1FJv3tati{E (baseline), £ MCAO JEik AN
VPASME, G HARR ] SRR (e, SIS 87 D Gk AT M /o R LR
PR o

2.7 $EEHMSCIS
£ MCAO Fif1 MCAO 5% 2d,7d, 14d, 21d, 28 d i, [ 45 4525 (rotarod)

PHili TAT-PEP Xt scia s SR v i, Pl RE /15512 3 Th RE o A Thse = 1R
o BARERAEUR

@© M APIABTBL MCAO FEEATIE R ZR, 2 SR sh W) AE DL
W, ARHORERTUT HOESENIES), AL AR BE Y 4 rpm, S K BE
40 rpm, AFZHIAI (8] — A E 9 300's, TS ANTSCEE Sl B PR N ] )4 (st 1R], AR
NHEAME (baseline), AT 30 s N SEIR ) Ml EER AR TE NS AL, W EFT i m] 4k

B
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@ MCAO Ja it 5 FabAR R, B0 3890 3% MBCEE b1 A sk 18] 221 Ay sk 1]
SEUG ANYIAE e e A b gl [a] RN L A9 08, B TR HRAR R A il s . (2R
#iE PAF..0)

2.8 B ELIe
7E MCAO i fl MCAO J5% 3h, 7d, 14d, 21d, 28d i}, N HABE (Limb

placement) SZ36, PFAN TAT-PEP X SZIG AN HT i i A4 8o A fi v 14E - (Brain
Repair by Hematopoietic Growth Factors in a Rat Model of Stroke). E&#/EN T

© BREMIFEERRNMR, ZZR ST BURE 10 cm A4, 1EW RN :
SEAG A XHT fod A 17 S

@ REABEAIFEERAR, AT B AR S, 76T Rk By 450 1
HARIL: SIS YR A e 55 2%

@ REBEAIFEERNR, EXEZE, BRI LY 2 .

@ BREAIFEERNR, DMUmH R Eg, EWERN: KR —NE. 5K
i) i . ZMAEEAT . SR nlie gy

©® KRBRBERBAEREL, MR sEgEMHE, BRI LRI EINRES.

© KREBRBAESRED, WA RS EE, EERN: SR EIRL. %
bR T N =5 2 1 T

R, ASLE 6 W, LbrEA 8 0%, K3 16 7r. YEorbridE: TIE N
04r; AEAEMEBEE G280 K15 MIEEMBEN 2 55, # 6 BTl %
FEIM T4 53 BRI A2 2R
29 BEIFLBA

FE MCAO J5 2 28 d B, [ # 40 FEL A= ARSI ASCRM XA BB, SR S8cAsr I 32 3 175 % LA
(motor evoked potential, MEP), 1{iti TAT-PEP X} SZ36 50 1 )2 12 5 2 MEAR AR 22 7T 4
RMAEMEMER . BA 7 EaT:

@© FHrhZe i AR B I ACEEAT R, A F) 550 MCAO 5 56 28 d.

@ MERE 5 I E G Z AN BRI, 0S8 B ] 58 AE AR E ALK b o K BE AR R F
WRIBCT KA 3z 5 B R IR T, AR FRAR SR AE T 2R

@ HEiRABkPHE, #E N 19.5Ma, JE % 2 ms, $iE N 4cls.
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@ WLk N TEE T UL, 2k i KRB, 70 AR, ARl e 5.
® K MEP EUN D ¥, ERANIEARR, WA, ez Zis s 2 HEk
ML TCRN RN A VERIIE o ARS8 EAC S IR

2.10 #BhEEEF &l

£ MCAO Ja % 28 d If, SB[l & 525, AT TAT-PEP X S250 345
JRCACRFERESIMIPER . JREN: BT RRIERRERY, BEFE L, HAZE]
BERT G, REEEE, N TEEMTBETS B, kR E. BARENT.: .

@© BREBETERE CREH) HIEN 3 min, .

@ BREBETTFE L, HAT 40mV BRI Bkrp), BaEFEE 5 min.

@ [HIfG 24 h JoG, BRI, DR KRR E—RBE T F 6 )5 V0 R 3 fih 4 a8 2 18
PRI (atency) FIKFRTE 5 min WBE ¥ & IZ BN 0L 1K E (Error number). .

211 T RECe

£ MCAO Ja% 28 d I, M T RESLS, PHf TAT-PEP X ski: 2044 (8] TAF
WAL RS NCREIHIER . BARERIEGD T : .

@© ) TAEIZRE MR el KRB B fciqu, 14T R4 71
P, T 5sJa LB, BASYE REANK B R, a8 A,
B H N R B B AR B . BES R K 35 s, BRI B R R IERI—IX
[, it ERRE. .

@ ZHFINR: 7d JFEE bdseky, AR AEELEN 6 il 5
POER R, 7281k, Stk RIIX—FRAERT R IIRE. B EH 75%PR i
HEE. .

212 G FERE
[F bo 418 DhReirsr kA Kruskal-Wallis JE2 K56, A AAEH R Z R, L

Mann-Whitney U #5%: Bonferroni #E4T PP LL#L . P<0.05 Ronf B E STt 2 7

2.13 BiRERE&E
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MCAO model

(in vivo)

! < |
TTC Neurological Limb placement/ Step-down passive
scores/ Rota-rod/ avoidance test/
MRI mNSS Foot-fault/ MEP T maze

|

\4

\4

Brain infarct
volume (acute and
delayed phase)

Neurobehavioral
evaluation (acute

and delayed phase)

Motor function
(delayed phase)

Learning and
memory ability
(delayed phase)

4-1 AR

3 &R

31TTC 4R
BRI FRREVE S 72 h 47 TTC Yeft, 59 B R, 5 Sham ZLAHEL, MCAO 45256 5)

Y IR B R RESE . 5 MCAO HARLEL, TAT-PEP 2H SZ56 S04 i ki A8 25 A5 BH 545 /N
(P<<0.05) C(aniE? ? Frn). Z&5 R Ui, TAT-PEP 1897 )5 REW% &5 2 k> MCAO
Je SEIG AN IR A FE R AR, IR I 4473

K 4-2 (i) TTC Gtk A FE A AL (n=6, F4). AN MCAO J5 72h
B S YR ENEG A ) TTC Gt . B NS AHMFEAE SR 4 L 4t

45 ("P<0.05 vs. Sham 41; #P<0.05 vs. MCAO 41).

3.2 HEINEEITES 4R
BRI FEREVE S 24 h 1Y Garcia PP 45 B 2R, 5 Sham 41AHEL, MCAO A4 1)
REVE X B E PR (P<0.05); 5 MCAO 1ALk, TAT-PEP 4144 IhREVT A B
Z5t, TGt EE L (P>0.05). SR F#E S5 48 h A1 72 h 1) Garcia ¥4 45
55 Sham ZHAHEL, MCAO P& DIRETTE4r i3 P8 (P<<0.05); 5 MCAO AL,
TAT-PEP A& ThRET 7 i m (P<<0.05) (WilE? 2 Fion). iZ85 1R,

TAT-PEP 677 )5 el 2.2 5 iy MCAO Ja @IS Is sh M AR D REvF o0, (et

RETR,
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K 4-3 (™) Garcia P2 # MCAO J5 24 h, 48 h, 72 h i} TAT-PEP %
BB EYIRA ThREIE R (n=6, 41> ("P<0.05 vs. Sham 41: *P<0.05 vs.
MCAO ).

3.3 HItIRMIGSR
A RS AR IR ISR S A MR LI SRS E A AR AR A o sl 2,

Sham S50 AWML SLR T2 IR EMG BRI E R IX, WA ALZR 5¢
U, TRiEEX (il Sham ZH ). SRl FFEES 3d, 7.d A28 d IR43LHR T2
B 7~ , MCAO ZH 5563 ) i) s L v A7 B S () v % P52 IX, T TAT-PEP 25K
56 BN e I i 000 ) 5 %% FE 52 XA MCAO A Fniik /> (P<<0.05). &G B — 2 1
N, TAT-PEP 4 556 3047 il i i (1) 1) 465 € X 3858 MCAO B s /b o iz it —25
YLHH, TAT-PEP JAYT )5 RS B I/ D I U AR, ki e, Es ph e i i 4

HAT KR 208

K 4-4  Oin*) HESR UG BARKN MCAO J& 3 d, 7d, 28 d i TAT-PEP X%
W SEIEH IR SE AR IME R (n=6, &41). A NZEGANER S DWI 155 B4 45
F. B A T2WI F5RIELEHR. C A T2WI 15 5 g on it g8 2 R Se i 7 47
("P<0.05 vs. Sham 2H; #P<0.05 vs. MCAO 4).

3.4 mNSS SR

mE? 2 s SRMEEES 7d, 14d, 21d A1 28d I, 40 5% &% 4L Sz B 5h 4
4T mNSS P45 5 EIR, 5 Sham AHEL, MCAO 415256 5h ) 5% it H] 55 () mNSS
PR RN (P<<0.05); 5 MCAO ALk, TAT-PEP 4H 5156 34 %I 1] 55 1) mNSS
o> 2 G (P<<0.05), TAT-PEP 4bF 5 e fg 25 DB B sh W P e K is
2y, IR, PHTRIR SRR T RE
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Kl 4-5 mNSS $F4 0 MCAO J5 7d, 14d, 21d, 28 d i} TAT-PEP %f & £H 5K
WS A IRERIYER (n=6, #&41) ("P<0.05 vs. Sham 41; *P<0.05 vs. MCAO 41).

35 {BHLINGER
SRR 2d, 7d, 14d, 21d A28 d B, 43RINE & 4H SEES St AT D

M. G5REIR, 5 Sham AHEL, MCAO ZHSZIGEhY) &% I ] s fr 4t 25 T80 3 48
(P<<0.05); 5 MCAO ZHAHLL, TAT-PEP AHSL5sh¥fE 7d, 14d, 21d 128 d %4

U 2 BRI (P<<0.05), T 2R 7E 2 d I 5 MCAO ZHAH LG %A Seit 5 2% 7 (P>0.05).

TAT-PEP Kb 5 G5 122 5wt B 84 B W P e 1 I K ) SR A ig sh R ph A T

K 4-6  EPHTSZEGRE I MCAO J5 2d, 7d, 14d, 21d, 28d B TAT-PEP Xt
B S50 S AR E S AN A T RS BAE F (n=6, £:41) ("P<0.05 vs. Sham 41; #P<0.05
vs. MCAO #4).

3.6 #EAESLIREER
BRMFEREREE 2d, 7d, 14d, 21.d 128 d i, 4 BT &H S2IG s AT b

L. ZREIR, 5 Sham AE, MCAO ZHSZIbEh) & I ) i A 7E B4 L 45 BE i
A2 k> (P<<0.05); 5 MCAO 4itfitl, TAT-PEP Alsiezh#ifr 7d, 14d, 21d
28 d MITEREHE A5 B R (R 2 & 39 (P<<0.05), TME7E 2 d Bf 5 MCAO 41 Lt
BRSO ER (P>0.05). TAT-PEP ZbFf5 Bt % 2 25 et A5 21 2 7 - s K 3 0
Bk, 123, WhEAPErAE TR .

K 4-7 #EHESZIBFSI MCAO J5 2d, 7d, 14d, 21d, 28 d i TAT-PEP % %40
SEG AR F1E, B85, PRARCPET ST RERIER (n=6, &4 ("P<0.05 vs. Sham
4H; *P<0.05vs. MCAO 41).

3.7 B ESRER
BRMFERETEE 2 h, 7d, 14.d, 20d A28 d B, 4S04 SR B AT R s
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OB SEKy . A5 EoR, 5 Sham ML, MCAO 4S2I& S &I 8] 25 i IR AR T B v
WA 5B (P<<0.05); 5 MCAO 4 LL, TAT-PEP 4 SL36#h#)7E MCAO J5 7 d, 14 d,
21 d A1 28 d B A 3 W 3N (P<<0.05), #£ MCAO J& 2 h i A B .2 5]

(P>0.05), ZZ R ULH], TAT-PEP AbFE 5 REMS B35 DO AR B S W) 1 E v e K B i
o T A A i S i R e 2 T i

K 4-8  JARICE SRS MCAO J5 3h, 7d, 14d, 21d, 28d B} TAT-PEP X}
B U1 S8 B AR AS A B AT b v A B (n=6, £:4H) ("P<0.05 vs. Sham 41; #P<0.05
vs. MCAO #4).

3.8 BANF A MLER
EENE KR AL (MEP) &5 578, 7F MCAO J5 28 d i, 5 Sham #HEL, MCAO

SR BN AT AR MEP IR IE B & (% (P<<0.05); 5 MCAO 4 AHLL, TAT-PEP
Y SIS W) e H AR MEP BI4RIE B 3G 0 (P<<0.05); &5 Sham #HEL, MCAO 4H 3k
s A G IR MEP B4R TR B B K (P<<0.05); 5 MCAO 4ifHLk, TAT-PEP 41
SCIGEN ) A 5 A MEP (3R IR B 3 PR (P<<0.05). %45 1B, TAT-PEP REWS
& UGB ZN Y VR S5 IR 18 B B R HEAR SR & T RO A Ve AR 2 ThRe s 14
Rtk — B Ui, IS B R )5 5 S SRR 2 [R] FR#R 8  B A 35 D e A5 31 B R
o

4-9 iBFNE K HEALIEAS MCAO 5 28 d i TAT-PEP X #-415256h%) MEP B
Bel D Wig e (n=6, 4. A, C RNLRIFILJGHB MEP (D ) #iEE,
LA X 1) i Sk RN IR K /N o B, D N Z IR MR ) 4 v 81 ("P<0.05 vs. Sham 4 ; #P<0.05
vs. MCAO 4; FL: forelimb, Fifi; HL: hindlimb, J5%; Lt: left, 7Z; Rt: right, 45D

3.9 HEIER ARG R
2R EIR, £ MCAO J5 28 d if, 5 Sham #HEL, MCAO 4S5 sh4miE ik 3

(latency) B[RJBHE45% (P<<0.05); 5 MCAO ZH#fLt, TAT-PEP 4356 ah4 1%
RIABTEIEK: (P<<0.05); 5 Sham #iEt, MCAO 4154630 A A R v B B 14 n
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(P<<0.05); 5 MCAO 45 tL, TAT-PEP ZH 5236 h i el i v B0 B8/ (P<<0.05).
I AR T BER I 45 S0 B, TAT-PEP A% & 22 AL Z04 MCAO & 4 Hic 17 /8
FIHIRE .

K 4-10  #3h[EEF G S2ie G MCAO Jio 28 d IS TAT-PEP Xt &% 2H SEi& shn s
B2 ) 5047 I FE AR BE T EF (n=6, 4. A IBMRIAISHH 0 E; B
FEER RIS HT B ("P<0.05 vs. Sham 4H; #P<0.05 vs. MCAO 4H).

3.10 T ¥ E el 4E R

ZER IR, MCAO ZH 5560 24 &8 — VK IF ff (=138 B 75 P 2 SE 38 VR B s Sham 4
FH LG R 2 38 (P<<0.05), 5 MCAO A tL, TAT-PEP 4 (IR 3 /> (P<<0.05)
MCAO H SE46 5 i)~ S 1E #2188 5 Sham ALAHEL B3390 (P<<0.05), &5
MCAO ZHAHEL, TAT-PEP ZH () 1E 4 [m] i 8y Wl 2 ek (P<<0.05). I & D Refa
Mg A, TAT-PEP g8 12 3 2 m i A 5 %) MCAO J& ¥ 73 18] TAEICIZ S 51012,
BE—ESE T TAT-PEP XHER S K 2 IR 1EH

4-11 T REESREAGI MCAO J5 28 d i TAT-PEP I % 25 St ¥ 6] TAE
WIZASHLIZHIPER (n=6, &4, A NS IRIE R T 75 PR & i 5
B B J9-F- 25 IR [l R e 43 4 8] (TP<0.05 vs. Sham 4 ; #P<0.05 vs. MCAO
7,

4 Vg

ARFRG LBy, A B AL R UG BRI Z B AT Tk, e
TAT-PEP KIS FRHIMA LRI VER - TTC Jeth g k] TAT-PEP 28 %% MCAO
J5 3d AL AN . Garcia W43 s TAT-PEP figfi% i % 243 MCAO J5 Atk
THEEHIVREL , MAT N2 EAESE T TAT-PEP R R 54 MCAO J& Sk I i 2 {73 1
H . fHfE MCAO J5 1 d I Garcia 1743 45 5 MCAO+TAT-PEP 445 MCAO A It
GiitEZE e, ULEH T RELLI TAT-PEP HI/ERIEBARBLL K. Adelson 5547 78 H A I,
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pirb BF AR (WT) /MRS pirb @k (KO) MI/NERAHEL, MCAO J& 1 d FAwfEsE
BRBEAG AR, EWREHE RN EE . 3Rk, JATIER A MRI
FRAG AR T I FE I R SRV AR 8 4E, B TAT-PEP REf% i3 i/> MCAO J5 3
d, 7dfl28dHHIMHEIEAR . Adelson ZEF 5 tH R I, pirb KO FI/NRE pirb WT
/N AREL, MCAO J5 7 d HAEFE AR B3 b, X —PiEse T FRas AL,

JRV AR P ok AL PRV E B S5, A IE BN B R R AR, AR AN B R YT
¥ 4 = H R RIS S AR S S Z T RE . AEARRF U, A TEE mNSS 375 R 3L
TAT-PEP W 38 B B S Y e S K IIaa ), &, ~PHET AT S IR 45 B A
ZIRe: T D SR K I TAT-PEP et 1225 G A AL 20 W) B VE J5 KA 1 i ik iz
ZNFAVMATIRE : 8 I e S0 W R 8 2 3 O A B ) P S KA A T
B3, PrAAFETAE DR G R A SR R I, TAT-PEP RERS i 35 o A5 Y )
Yy e TS A B IS IR R A AR B e Ak e D g s 3B Bk FELA SR 56 TAT-PEP
REWS (. 3 DG A Y B W) P E 1 )5 TR D 32 1) B JE AR AR A 22 TT il RO A 10k S e 22 b sl
HBIDIRE . XL DRI 5 IR AL A AR A — 3, A8 40IER] § TAT-PEP
(R R ER, I Hak—D Ui PirB 755 2 FHE 7 P [ Rk 2 5 80 4 Th e e
T —ANEEJFA . {H2E Omoto £ (omot, s, Ueno, M., Mochio, ., Takai, T, and Yamashita, T. 2010).) L K.
W, pirb BRI IFAREGE M 6105 J5 R AT S AR DR IS, X AT e T
WP AR ARSI R R . [RENTE Adelson 25849858 R R BL, pirb KO HI/N RS
pirb WT HI/NAHLEL, MAThRES SR VI EMKE, X5RATHIBI T,

A, BE s ERR T BB RS AIZ A, BN ML A AR
TRA e 4 2 [T 5 SRS AN T 1R B S ik — IR S TAT-PEP R i & (2 L2 )
Wik I FREVE JS R IZ B IR E AT ORHE, 2838 22 (8] TARIAAZ N Z 012 . PR Al
AR FE R, TAT-PEP ] DU k4 i P e 9140 J5 2 S Az ik =, it —5E
B 7 TAT-PEP (AR5 1EH . SR, Adelson ZEiF 50 AN, Nakamura 2% pirb J& %]
R R (/N BRI BT I R PO BE R L, M ThRE IR AR R B E . X
A RE A EH T ARATT P A P PR i DX B WA R R I 5 T BN R) T s B PR 5 SR 22 o TRIUBE
XFT- PirB A N L4515 Hh AR FH AR 13 75 Bk — PR N BRI e B

DMERFFEUESE, Mk L 0 5, R Ao KRB, HT, &
FAPL TTHE N N MRS RAERZ. TR, SECEARME; a8k
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Bl BE 240, SR pPEn R IEANE BTG RS . T TAT-PEP 5t 3 2l f]
FHLE AR ARV E IR ? T8 58 A B — BB IA A 22 PO L i 3 R A 4% P e 2
OB AR ORI FE I 2

5 INGG

AH Iy ST, FA) B AL IR AR R 2 M 2 AT Dy 07k, B T
TAT-PEP KRR IR E ], ~ TAT-PEP f AT A I AR N B4 58 7 924t 3 al
AT — BRIV SR T LR
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£ R TAT-PEP stfissktn B EE MG RTHE. K
FRAEBRARARTEEREB/ERRAMNFFL

1. ¥

1.1 1Y

HEPESD KB, RH£)280 g; SDARRA M, RELI400 g, T8 H M E S — &),
WERFA LI, IR TR 4250 B R UM S5 24715 35 7™ 42 HR BN ) S 56 74
MR E, FEiESFNational Institutes of Health Guide for the Care and Use of Laboratory
Animals (NIH publications number 80-23, revised in 1996) .

1.2 FEMUH

1. Ay A, Perimed /A ], i il

2. UK&EVIF AL, Leicada], ff[E

3. HlUKHL, =FFHTHRAR, HA

9. ZINEEIEIK, LAB-LINEAH, EE

4. 38 25, OlympusaA®, HA

5. WO ERETI RS, OlympusA#], HA
6. BERHUE R4, Alpha AF], EHE

10. Mili-Q504fi/k 25, Millipore A @], [

7. AWK, BIO-RADAF], EH

8. Hi¥kf#, BIO-RADAH, H[H

11. PHit, Beckman Coulter A7, J[H

13. mEh sl ket FigEEAR, FE

14, RS EAESY, NarishigeAr], HA
15. TWE s, EppendorfAd], 7H[E

12. -80°Ci#KIRVKAH, Thermo FormaAw], [
16. R EIE B 0L, HeraeusAw], fEE
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17. CO. 1HIRAH LS 7-46, HereausAw], fE[E
18. KA 4N FR4H, DWSAF], JE[E

19. HRAEE AW B, N EERBIEIRAR, FE
20. MR TR G, R kss , FE
21. %M, Fisher, E[E

22. A=HZEEFRMY, Bio RadA#], [

23. BRI IEFRIL, CORNING, EH
24, HE, CORNINGAF], [

25. EP, CORNINGA T, FE[H

26. HHZE B, NikonaA#, HA

27. MR, FER AT, T

29. ¥EE - RF, SartoriusA#], EHE

1.3 EER7

1. FPINF200% 70 i1k (ab62024), Abcam/Aw], EH
2. RPIMAP2H IR (ab96426), AbcamA#], [H
3. HPISYNZ il Hifk (ab203060), AbcamAd], ZEEH

4. /N PINeuN AT /A (abl04224), Abcam/Adl, [
5. /NRTIGAPA R TTFEFUIA (227) A W]

6. HPIPOSHZ T FEPiIA (ab203060), AbcamAw], EH
7. /N PUB-actin LT E PR (ab8226), Abcam, [

8. /N FTRhoAFTL A (abl04224), Abcam/Ad], [
9. Fluoro-Jade C (FJC) #vk}, Chemicon A #], F[H

10. *EHUNRFITC, BurlingameA®, [

11. HRP #ric I E i — i, Pierce Biotechnology /A&, [
12. £EARPUAT &, KeyGEN An],

13. SDS-PAGE H A EFEZ M, Ea Rk, HH

14. REtezyy, bigmRAEMARAR, HE

15. K6, Thermo A&, [
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16. BCA HEFIKEENIE A&, Hak, THE
17. ZRBWE R, Sigmand], £

18. Neurobasal, GibcoA#], £MH

19. B27, GibcoA#], *H

20. THY«H A Marker, Fermentas A%, £[H
21. fa41iE, GibcoA ], FEH

22. HHEFRIBEWOL), *E Hyclone /A F]
23. HRP #ric B £ P/ — 90, Pierce Biotechnology A &, %[
24, WREMEN, %£E Hyclone 2w

25. DMEM = #E1; 77 2,, GibcoA ], 5[

26. D-hanks ¥, SigmaA @, FE[E

27. JEEAN, RoRZRAA, HHE

28. MTT, SigmaA#], [

29. DMSO, SigmaA#], *[H

30. TUNELi /&, RocheA ], f&[H

31. Lysis AR, HxK, TH

32. Nissl egl, K, HH

33. FEGRCH]: [FHT

w

2. Ak

2.1 Skt AR i A E AR B BIE

@ MCAO A il £ 15 5250 —E 7 AH ] o

@ TRSEWSHH: LWV =4 (n=6), ElShamZi, MCAO%.,
MCAO+TAT-PEPZ (n=6).

2.2 BDA IR THE RER T %
. FH BDAH 2 7 B 5 ARG I TAT-PEP X 1 Jofi A8 o B8 38 A4 F < 1% 572 2 IR ik
J71%[20,38,39], HAKERA/EMIT:
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O HHLINYITEMCAOIE LRI G 5514 d, B 5 13 B2 L S AN AT R R I
W FLL A s AEM e LA b, DU R [ e . BRI S5 4, RIIASTH S, R
B RN R AT A, B

@ LPAHT A, B R A M2 50 B2 X3 (AZRIR CART XA G M T,
LI R PART XA O R ), B AP0 A A=-1.0 mm, L=+1.0 mm; A=+4.0 mm,
L=+1.0mm; A=-1.0mm, L=+5.0mm; A=+4.0mm, L=+50mm. F‘E4E il
LBR, #1520 5 mm>d mmigE T, BRI R AL REIE B R X

@ HCE10% MY R ILBDATEE (F10.01 mol/Lff A RE £k A4 B /K 22 ph ViR e &
Phoy7.3). FH10pl TlEHEFEERICBDARR, 0 Mik#Eh: 3.8 L/1.2A, 3.4 LI0.7A,
3.4 L/0.2A, 3.6 L/0.3P, 3.4 L/1.3P, 2.2 L/1/3P, 2.2 L/2.3P, 2.2 L/2.8P, and 3.0 L/3.3P., #t4f
R N0S5, 1, 15mm. HAER 1ul, SEoul. & A B8 ES, HaE
EF ks BREAHE N 10 min, ST REND VE SRS R .

@ FEHL3NE, BHEMSLESY (SDRR) REEZS, A L HI RS
BN, JOREIRPTREEE2-4 h J&, RIAE BRI i AN e K I 8 3z 50 12 J=
X bR, RERFNTS e e, B2 A

® FEHEEHT dB (RIMCAOJE21 ), KR, BUWHLSMIKEY . 317
G 9 G LUE 2 Gt (NeuN, 1:2000) W8 7 i 75178 i 2H 23 43 A 5 . o

© VESTEHL4 diF (HIMCAOJE28 d), KR ERE, HUASEME K (C3-C5)
B OKE Y, N R -FE 555 ZR-FITC (biotin -streptavidin-FITC), =
REEGCIFE L h, {EOlympus BX-60%% )6 il s ™ WL 52 54 2H 7 Joi R A o9 J Ho 4y =72
KT A 1B DL
23 BTN BLLFRE

EMCAOJF 5528 ditf, i FINF200, MAP2, SYN, NeuN#uJ& st 4k g guth
K TAT-PEPXS W5y A #H& Ju i %, W K A v BB R o A 2R EVE, UM
SRS BB o N AR PIrBAE Bl I - I 2 21 K 4 P ) 2 35 R U, AT PirB- 5 NeuN (i
ZICMMEARICYD) R ROGHLSE bRl e . RPN IIMCAOJE 2528 d
VKRR, B E P30 min CEIRD , FHEEZE B i 4UF H, F0.01M PBSHA
WGV (5 minGRUOBY0 J&, IMAPURE AR TR SR AL h (3
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ml/L tritonX100+10 /LG4 MyE A& A, FFRF MM, A—PINF200 (1: 500),
MAP2 (1: 1000), SYN (1: 200), NeuN (1: 2000) , 4Cit#, 0.01M PBSI&
EE (Bminfg 80 , AZHt CGEHU/NRFITC, 1:5000) , #OGEIRPFE2h, &
JEIEPE3IR, 50%H ihE A J5 Olympus BX-607¢ )6 A N A EE .

2.4 Western blot 4 POSH, RhoA, Tau, GAP43 FRiA

7E MCAO J5 2 28 d F, W Western blot 3l TAT-PEP X 2% A7 P 4l 28 A 2 firh
FRHEH POSH, RhoA, GAPA43 FikMEH. B M Bl )7 skl —#. Hh
—#1POSH (1: 500), RhoA (1: 1000), GAP43 (1: 2000), p-actin (1: 5000);
Pt (HRP ARICHIZES TSR P, 1: 1000, HRP ARicHIZEGT/INR 30,
2.5 REMATTEARETR:

H0%216.5-185d (E 16.5-185d) WISDK ML, #HATH MR, HUH
JER, BRI, HRIERZE M.

26 HATREEFERFRE
JEAREE TR R PR O RN 24 h BRESE 7 d I, /NOSTFARRE TR, PBS
B 3 ke HARITIRFH oy

2.7 WE TAT-PEP X OGD [F#£ FT iz {EF

S S 40 A T W %% TAT-PEP %} OGD JE & seii R e, Jikin T

@ K JFAREE IR R4 T L 140%ell/ml B R T £ B AR (50
mg/mL) ALH IR AR RN, BEVL N 3 4 (n=6): B Normal #4i, OGD #H#1
OGD+TAT-PEP 4.

@ JEAREEFRIG K Z A iR 24 h 5, 47 OGD.OGD & U5 Bl %45 T TAT-PEP
(100 pg/LOALEE, 24 h J5 44547 #1248 7o 10 3L SR AR 15 57 0L 0 40 0 AR sl g /) =3 (L
W RN 37°C, JREHARN 5% CO2, 21%02) MLELHPLE S04 98 A K AN 73 S B
Y HEhid e Y 10, 110, t20, t30, t40 TLAMKIA] A, Hor t0 5 t10 AHFE 5000 s.
GG G 0 B A A 0 T A K S 4 T3 R B KA 28 SR 1 43 S S B

HR, FIFH W7 BB TAT-PEP % OGD Je# & ufli s MfEH, 77k

O HEAAREE TR EEMZ T 10%ell/ml % 50 T 2 B E % (50
mg/mL) B IR AR RO, ML 3 4 (n=6): B Normal 41, OGD 4if
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OGD+TAT-PEP 4.
@ JFAREEFEIN LR A TR 7 d i), 47 OGD, OGD & 4= Bl %45 T TAT-PEP
(100 pug/L) 4, 3 d Gk &AM umIRESIRILE T 3 s T gHid
SR TC B KA 22 TR I P 35K P A B K 22 T 1) 9 S i B

2.8 WE TAT-PEP X OGD [F#£Z A K ER

JS7FH il R AR KAH DG B 1 GAPA3 1 e S An Ak = G e kar ll TAT-PEP X OGD
JEMETTERMERIER . AT

O K FEABE RN EEMZ Tl 1x10%ell/ml 2 EF AT 2 B#E K (50
mg/mL) AR ER RN, BENL N 3 41 (n=6): Bl Normal 241, OGD #1f
OGD+TAT-PEP 4.

@ JFAREEFRI LR TR 7 d I, 47 OGD, OGD & 4= Bl %45 T TAT-PEP

(100 pg/L) 4b3, 3d J5 4% PFA T-= iR [E & 1 h, 0.01M PBS 423 3 X (5min/

POe MA/NRAT GAPA3 HimglEdifk (1:500), 4Cid#&. PBS k), m—fi: o
Pt/h B FITC (1:1000), 37°CHFE 1 h (BEt). PBS bt /E, 50% H i3 fr, Olympus
BX-60 %3 B AR WA M 82 i sk AR K AHE S 1O

2.9 BRHHBARERN TAT-PEP 3 OGD FHILZ T E AR

@© & 2H SR E IR E S DG L Z AN AT VR BRI S5 Sk, O, ) 4% ek
RINA Y], JE) 350 pm.

@) iy TGRS JE 35 AR FR IR, 2 G TRONTE R I A 2R R, HE T
10% Hz, 5% CO2, 85% N All 37°C (R EIR % MR FRAH, 5557 30 min, JFFsemf
W5 R0 Y IR & MR

® BfJFRUHEEFRIL, HoNIEHE WAL 770, B TIEW M (5% CO2,
21%02, 37°C) 1, I TAT-PEP (100 wo/L), ¥53% 7 d 54T )5 225256, R BE R
i, I TAT-PEP (100 pg/L).

@ OGD Ja# 3d I, THIA4EPHE (10 M) it s [ & M7 M 5 5 B
XS R AR TS T 5 0 B2 S (I =, e 1 R M A P SR A 5 F T R A A % 41
PeiE CRFRIRE 20 s $9TH 10 Y0,
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2.10 Western blot #3lll POSH, RhoA, GAP43 F&ik

JEARESE TR K K E Hh2 0 LL 5108 cell/ml 1A% FE R0 T 6 FLIR . 2255 7 d I, OGD
HAJG RN ZI45 T TAT-PEP (100 ng/L) AbFE, 55 3d I EAT4 i 48R (32, vk
T K TFHBRSEE—. Hd—$ POSH (1: 500), RhoA (1: 1000, Tau (1: 2000),
GAP43 (1: 2000), B-actin (1: 5000); —Fi (HRP bridiIEPife — P, 1: 1000,
HRP Fric =5/ R =P,

211 GHFESIREE
JiFH Image-Pro plus 5.1 ¥ f4tit 7. HARFEHIA.

2.12 FIRHL
MCAO model
boslicn (NF200) (MAP2, (POSH/RhoA
aneling 4 SYN/NeuN) || /Tau/cAP43)
v A 4 y l
Svnaptic PirB
Axon regeneration % ‘,p, . downstream
4 plasticity -
OGD model
v
; WB
-Ilve ‘fe" ICC SE.PS.C (PirB RNAI/ PirB
Iimaging (brain slice) over expression)

v 1 v v

- Growth- < ’ PirB
Neurite Synaptic

cone downstream
growth

plasticity »
collapse signal

5-1 A BoRE LA
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3 &R

3.1 TAT-PEP {Bi# MCAO BRI R&SEhE#
N IFAT PR RS AR, VR TAT-PEP X7 2 Bz 4 i o i 5 28 K F s

RARIAFEH AE MCAO J& 14 d I, #h 2 h SR B 77 H AR5 403 ) J2 2 AL VEN o £ MCAO
JG 21 d B, HESTIX ) BDA HHEE 0 M i SAR I, TR 5 DX N R 57 2% (R4 2 0 HE A 4
L S AT R ILVZ 1 BDA FEMESE R, HAFE RS NeuN 5 BDA XUbRIC I #f
26, WHIREFES R, £ MCAO Ji 28 d if, #EREL) BDA #y45 7 i B R
KB B AT e B K AL . SR — D EoR, WE BRI K (C3-C5)
TRETETERMINE R, ABRET, FTUABE AR R o 2 4EF50 2 [R5 E
AT A s MCAO i, {2 ¢ J5 5 i o H 43 SRt A6 b 4 SO onf 05 i 7T 71  TAT-PEP
TRIT A AR, R R A R SR TR AR5 R I e AR AR B FE B R R T MCAO 4 (P<
0.05), 3 A il J A o v 4 B ) W 2.2 T MCAO 41 (P<<0.05). ixXik
25 AR TAT-PEP ReE (R BER AL 1) B2 B B AR A R I AR KA 0 SR A, R
TAT-PEP A 34 5 fixi s 1L /=5 B J5 6 BiE Al SR 2

(i bar) K 5-2 MCAO J5 21 d i 3 FH ez 28 Je Al AL Geta 7 vE A I BDA J3: 5
XAE WL . St ¢ FEYE RN, 4684 NeuN FHYERIZ TG, AT E bR, W

fiskFn. (n=6, &4, Bar=50 pm).

5-3 NI AR ERFARR G 5 AL Gt 777% MCAO Ji5 28 d I TAT-PEP
ot Bz J5 A BE A A 5 e 23 S AR KR B (n=6, £34H) . A N ] BDA % streptavidin-FITC
A 7 5 B A 2 e 23 S AR K R S e e R AL V) o BDA B 1 B T B AR
R RS () R EA, o & BEX M (AP smiem)D,
Hik PR (Bar=50 pm) . B 24 BDA FESHIRIATHRIC B BT A B R 5% I 43 S A i 0
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Nl C i BDA bric 1 R o 8 SR 5 K o3 SCER BB AR 0 A fd v 28 28 2 o
3R 7R = E . Dy BDA bic (i 7E 5 B A5 IE A vl i 28 2 250 2 S Ie iy
Bz OB BER A4 T Y3 B 48T (PP<0.05 vs. MCAO 4). E ATEGBEAK TN 1 2
PR SR A 2T 4E 80 1 SE i B (PP<0.05 vs. MCAO 41).

3.2 TAT-PEP 1B T I LT E K
FIE T L TR R T4t 22 (NF200) il N B E SN REZEEAZ —,

FOOP RN TR AR, 4 2R K AR B BB (S35 30D « /£ MCAO J5 28 d I 1) NF200
5 NeuN %5 Yt FRIC LI o,  MCAO 254 A NF200 BH 4 f % 5 25 15 1
BALT Sham 4 (P<<0.05), HHRFIAFM, 1 TAT-PEP 577 24H 2% N NF200
BFL P F il 5 B DB 2 7 T MCAO 41 (P<<0.05). %45 &, TAT-PEP REWS{Eit
TR i A AR el R I A K

Kl5-4  TAT-PEPXIMCAOJ5 B2 JZ= & ity INF2005%55 Y2 « AJY Rt H A
W G Ok MIMCAOJE 28 dif 54 SE56 5 W) K = 2 I 7 P NF200 3 14 15 It - NF200 (£
) FINeuN (ZL6) R FOEER (at) Jeft, Fikffn, Bar=50 um. DX
MCAOJ528 diif #4146 2l F 2 Y- i I NF2003R 38~ 1) %5 Ge it 45 3R ("P<0.05
vs. Sham group; *P<0.05 vs. MCAO group).

3.3 TAT-PEP R mBHARETHRIEK

MAP2 Kk TH&EIGM R, XRRIAEKMgERBFREZEH, TLEAHE
TCWRIbREMZ — (3% k). £ MCAO J& 28 d i [ MAP2 4 i s Yeth 4k
7R, MCAO ZHFIEH N MAP2 [HME IR 5% B2 i AK T Sham 44 (P<<0.05),
TAT-PEP 77 21 b 2E 1515 N MAP2 BH A IR 5% 52 0 W1 (2.5 T~ MCAO 41.(P<<0.05).
A RELH], TAT-PEP REfg (e R W)~ G N M & ot R A
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K] 5-5 TAT-PEP %I MCAO J5 JZ &5 N MAP2 KIEHIFM . A NFRIER N
HEUL Y BRI MCAO J5 28 d B S 24H SEI0 3 B 2 s 7 N MAP2 RIATE
MAP2 (gtth) 7ot geth, WEkF~, Bar=50 um. D A MCAO J5 28 d It &
HSI BN R 2T N MAP2 RIS % gt 458 ("P<0.05 vs. Sham group;
#P<0.05 vs. MCAO group).

3.4 TAT-PEP {R i hEH AT 2B ik &
b2 (Synapsin, SYN) AZMl il I N By, HBE K2 D a] LLER 2> SN 5% fi

SERATA] ML TS (3% 3CRk) . £ MCAO J& 28 d B ) SYN 5 NeuN % 5 6 XL
PRCSER RN, SYN Rk 5 oMk i Fl, MCAO 4PN SYN BH M4 i 2%
FERA BAK T Sham #0 (P<<0.05), TAT-PEP &7 4157 P9 SYN BH 47 i 2 Fi )
HE T MCAO 4 (P<<0.05). iZ45HR3KHW], TAT-PEP ML (L HERY B~ 57 Y
(LERTWN IR L DN/ =

Kl5-6 TAT-PEPXIMCAOQ/F 2 = &t N SYNZIA HIFEIR « AN S RO 2K
S QLARTIIMCAO S5 28 divf % 4 S50 30 W) B2 J7= I 7l A SYNZRIATE L. SYN (4¢¢8)
HMINeuN (ZL6) BHEE R (B Gutt, WE -k, Bar=50 pm. DJYMCAO
J5i28 dif %2 SIS BN P R 2 g I SYNR A PR % E et 45 5 ("P<0.05 vs. Sham
group; #P<0.05 vs. MCAO group)-

3.5 TAT-PEP I mEH A POSH #1 RhoA BIZRIE, {BBE GAP43 # Tau MR
% FHl Western blot #&31] MCAO J& 28 d i 2574 P PirB R4 FHIRIL
POSH (BB¢FxA SH3rfL), 2 —Fhauffliy 2128, Retg i R AR KA R
fl TP (SCHRD - RhOA 2 5541 26 70 5 5% 43 ST SR o 28 A K 1) o 35 BL A (5L
Wk)o GAPA3 UZ AL O B BB RSy, X4 e g 2E, A KA ol vl 8k A
BEIEEH G 453188, MCAO 41 POSH 1 RhoA 131X 2% =T Sham 41
(P<<0.05), Tl GAP43 [1FRik BT Sham 4. LUk, TAT-PEP 41 POSH #
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RhoA {1315 2K T MCAO 41, 1fii GAP43 1%k 5E =T MCAO 4 (P<<0.05).
IR F B RIEAA AT BE A& TAT-PEP {2 3 o S 1453 475 i 40 28 0 i 28 A K % 9 b v 98
PR 15 FHLH

£5-7 TAT-PEPXfMCAOJ528 ditf 2F: I WPOSH, RhoAMIGAPA3 L I FE i
(n=6, f41). ANWestern blotfIIMCAOJE28 ditf 54 P)IPOSH, RhoAFIGAP43
FILMEA LT E. B, C, DYPOSH, RhoAFIGAPA3HKIA )45 11 & ("P<0.05 vs. Sham
41, *P<0.05vs. MCAO).

3.6 TAT-PEP {@i# OGD [G#4£ TR E KM 5 TR

M EAEPERIF (OGD) HifY, & Joilind iE 4 TAF W52 TAT-PEP X fH£e
TEIRA KA SO IIER . &R ER, fEidskidfEd, TAP-PEP HMZA TRk
FEFLLE BT A T] P AR K AR B 248 T OGD 41 (P<<0.05), AR TAP-PEP 414
TeEKTGE R R £ T OGD 4 (P<<0.05).

5-8 iH4HHL TR 5K TAT-PEP % OGD Jg #h & e R A K K4y S B iR
i (n=6, &), Ay OGD24 h J5H| VG M TAEs M sh 2 uh R A K (i sk
Fir) Ry EBERMAREMEE A (Bar=20 pm) . % & H3hid 174 t0, t10, t20,
t30, t40 FLAMF ), oAt t0 55 t10 AHES 5000 s. B Ay KA 4 5 sy s [1] [T
A KIEE SR (P<0.05 vs. Normal 41; #P<0.05 vs. OGD 41) . C NigKApL it
oy S EE SR ("P<0.05 vs. Normal 41; #P<0.05 vs. OGD 41)

7£ OGD J& 3 d Itf, HH W% B MEE, OGD 4 TAP-PEP 4 ok KR ik
(130K 5 55 2% J T Normal 41 (P<<0.05), 1fif TAT-PEP A #H4 Jtfi K SRR 35K
JEN 2 T Normal 41 (P<<0.05), #F5tit— & B OGD 4 TAP-PEP A4 Jtix
KL 7 S BB B 2 /0T Normal 41 (P<<0.05), 1 TAT-PEP 444 T i K 5 HE 1
Oy BRI 3£ T Normal 41 (P<<0.05). M Tt Ko — Bl NEMZ T

-116-



B%, Rtk ARSI ULYI, TAP-PEP AT LL{ZIE OGD JE b i 5 K KA S AR

K5-9 Wiz B 8¢ TAT-PEP % OGD Ja 2 sei g 25 K K 4 S B R i s i
(n=6, H41). AN OGD3 d J&HH M7 i a2 o RAE K K& 7 3CH R
REHEE R (Bar=50 um) . B N KA RE R FHKE ST E (CP<0.05 vs. Normal
2H; *P<0.05 vs. OGD 41).C MR KM AT 43 3 s B 74 il B ("P<0.05 vs. Normal
“H; *P<0.05 vs. OGD 41) .

3.7 TAT-PEP 3t OGD [G#Z e KHIER

PR, 1E OGD J5 3d i, Normal 41148 JoAE KA i it LI /K AN 20%,
17 OGD ZHAE K4 i 15t BLAF /K7 I T TA 31 60%, 2.2 1T OGD 41(P<<0.05), TAP-PEP
ZH A KA 1 FL AR KT 25K F OGD 4 (P<<0.05), Wi TAP-PEP 1 &t Z&f# OGD
JE A HERR) 5 FL A o

FI5-10 4y % 6 4l i Ak 2 e (48 I TAT-PEPXT OGD J5 ##1 £8 o A= & 4 ¥ 1B
(n=6, &), ANNormalH#hZ oA KHEGAPA3 (4R HIHs e et i fr 2z g
K, @ik fias, Bar=50 um. BANAKEF THERBOKE . C, D47l NOGDZ Al
OGD+TAT-PEPZH A E 1 ) Bar=50 um. EJN&4HH2 oA KAk FL R 48t 1

("P<0.05 vs. Normal4H; #P<0.05 vs. OGD#41) .

3.8 TAT-PEP 1@ OGD el AT ¥8 14 RO &

F A S M B OGD AL Jpih 48 v AR B ARSI OGD J& 3 d It H R %
PRIl E FIR (SEPSC) HRIR ISR K AL IE Bl 4R IR, OGD 4 sEPSC #iRIEK
T Normal 41 (P<<0.05), i TAT-PEP MlJn] L5 sEPSC #kME (P<<0.05); OGD 4
SEPSC #i3:1ik T Normal 41(P<<0.05), 1fij TAT-PEP Ul i] PA3¥ 5 SEPSC 413 (P <<0.05).
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%45 UL TAT-PEP 1] DLE 2 2435 OGD Zfibrf %81k, #k—BiF B TAT-PEP wJ PAfRE
HERRZE JC BRI FERE Y J5 SR A a5 M R Th RE K &

Kl 5-11 TAT-PEP X} OGD Ja#4 0 H K& 2w 1t R fil f5 AL (SEPSC) HMi A1
PRI (n=6, &F41). Al OGD Jq 3 d I #14:7t SEPSC JRIE AR £ M
KA. B N2 sEPSC HiRiE St 1145 & ("P<0.05 vs. Normal 41; #P<0.05 vs. OGD
H) .C F5-4H SEPSC 4% v Giit45 F K ("P<0.05 vs. Normal £1; #P<0.05 vs. OGD 41) .

3.9 TAT-PEP X pirb RNAIi ¥ OGD 545t POSH, RhoA F1 GAP43 FiAH{EH
OGD J5 3 d I Western blot 4% 5 & 7x, OGD 4H POSH #11 RhoA )&k B & & T

Normal 41 (P<<0.05), 1] GAP43 [ 334 2 T Normal 41 . 5 It #H /2 , OGD+TAT-PEP
2H OGD+pirb RNAi 41 POSH HI RhoA (]3¢ 14 i T OGD 4., 1fi GAP43 [{]3K ik &
FET OGD 4 (P<<0.05). ifii OGD+TAT-PEP 415 OGD+pirb RNAIi £ 144
POSH, RhoA Hil GAP43 [{j&iA %A REZER (P>0.05), ikl GLik— 5 i
BRI JG # 22 J0 PirB 3238, AT/ R il 701 POSH A RhoA [35I5 , fi2 it GAP43
3%k . TAT-PEP tA] /> OGD J5 #1476 POSH #i RhoA &k, {2t GAP43 K]
FiL, F—PUFsE TAT-PEP mlidijd 17l POSH/ROCK/GAP43 {55 il i )ik, it
22 TG S AL P HE V075 J5 b 9 A K S T T B AT, DT O M 2 T R AR ) 2 K
WFRIEE . 2] KACIZIhRE, RIEMERYER .

¥[5-12  TAT-PEP K pirb RNAIXIOGD/53 ditf #14: JtGPOSH, RhoAFIGAP43%KIA
52 (n=6, £41). ANWestern blotk&IlOGD)53 diff ##142 JLPOSH, RhoAFIGAP43
RiLMEA%TE. B, C, DNPOSH, RhoAFIGAPA3E AL iTE ("P<0.05 vs.
Normal4H, #P<0.05vs. OGD4L, ®P<0.05 vs. OGD41).
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4 $1ig

ARF oI, FATEZ TAT-PEP Xt MCAO -i5 W& e 2 e %
U B R S A AN R i ] A PR AR FH AR SR AT T IR NTIE T AR

UEAAF AR I, TR BE S SR L P E SR A 2 o, PirB i ) 2R 7
ARG Al T BRI, SN B, I RIS B I R o R A R i P o PR 45
if5, KRR E on] KR, M ERGN, LS s e 3] —
T . WHFERIN, 1E pirb KO FI/NEABIALH, MCAO Jo A B2 5 A B o A 11
UEREAL YN 0 o Sul b2 o boe s LIS WO EAR P iR 1K icheimezemi Bl ) /3 =R 2
ARSI, FRATKIL TAT-PEP Reis (A AL B W) Bz T B ol R (1 AR KA 23 SRR
A, AR A BER R B E . dhAh, TEREH N IRATIE KL, TAT-PEP {2t
Zu I E R A NF200 MIERIE, (REER R MK . A TR st — D I,
TAT-PEP %} OGD Jat& ufl RAKM 73 SOE A E#ER, JF HRE A A
OGD & A K HE R 3 15% FLAR , X LE45 ALt — 2 Wl PirB o il 5% 13- A2 A0 B o 45 B R P A
KK, 7 LA HARFE TAT-PEP Xt MCAO Ja iz sl ThBE M e 1F 2 R il g 4
N Bz Jo i PR 10 9 — M R AR 7R MCAO Ja IR 2 0 I (a], 177 PirB 78 57 )2 22
AR, @it 5 Nogo-A, MAG, OMgp HITEM, IMfshae A,
HRERIE Y, X RE L R AAIE B D Re R AR E I SGBE FTAE . T TAT-PEP JEI
/b Nogo-A, MAG, OMgp 5 PirB AHEAEH, MIIEdE o AE+, Inos i i a
IR, A AL Th B S . IEA0 Lee 254K, NgR F5 #1771 NEP1-40 &} }] NgR
Thie, TLLEZEEHE MCAO G4 IheE (2 ), B LEE A AT
Nogo-A, MAG, OMgp 5 PirB &5 & FE T T8, MR Il 58 2 A0 B2 i
BERES, SiEs) ke,

HAh, BATEMEE | TAT-PEP X MCAO J5 il ] S (1 /EH . Wang 254k JE,
PGS . FEE YA A3 475 T DA™ B e S Ak mT BB . McGee S5 4RiE, i tH Nogo 5% NgR 1
ANER, LR B R Ak AT A B B B . I E WP RESE, TEMAA S IA
PirB i i 52 S A iy B VE, FEC G DI RERERS . Adelson ZEafF Tt — 0 KB, pirb KO
/N MCAO J&, -7 Py R fid ol SRS 31 9 B 2, S RIE 3 D ReAS 31 9 B e
XEELE ALY, PirB 540 MCAO Ja iz 2)) & 5 2112 Th B K 5L 5y — B B J IR S 3

=
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AR ERA AT AR T M. AEASSZIG T, TAP-PEP BENS LA Zh A S 51 Y By
MZITEH R PR EY) MAP2 [RIEFZ MR SYN [IRiE, #2271 TAP-PEP n] LU
FRZ TUR SR 0 A KR S e ] S R . SN OGD B rh, TAT-PEP B35tk
B RGP R il 5 R ARIE A, $Ro~ LA LR35 2% OGD Jo R ml %8414, fig it
MR TCER L PV J5 TR AR A AN T B VK o X 2845 n] DUARE TAT-PEP REf% i
MCAO JGEhWIIiEsh . &I S Sin 2 s &b sh s shae. 3F it — B3R PirB
TEAM S Ak nT S0V, 45 TP S THBE J7 TR 8 AN R A €

FATIEST PirB NI (5 5 @ % AN TAT-PEP [/EFIMLAEIEAT T FCRIERTT . DMEZ
THURFE 5% B, oG e 0L PB4 07 B BERL 00 )5, BB 22 78 _E NogoA. MAG . OMgp
TSI, XLAEHIF TS5 NgRL 24 GWMH4 S, BUE FIF1 Rho-A/ROCK #
(ROCK) 15 Tl E&IEA, FHUENIERE AR ENE (MLCK) MBRE R R
(MLC) , SEUAEKHEM S, Mhlhhoe RS, 2004 45, LiS R, @
i BRI NgR1 f 3 R T LATEMRZ 7032451 710 Nogo-A o fill 28 A K g il F 1S,
2010 4£, Schwab ME &FEPFiEHH, NEP1-40 /4 NgR1 7a 4+ M5 Hi 7B NgR1
Ja, AR R A KA A T 8, 3 B @ T #H) R Rho-A/Rho
Wi (ROCK) 55 i@ RIEME B, SEREAE N 7R W@ PirB {55 @ |
HREAR, HANEAT2iERE. Taylor J ZFsel®, 2404 1 POSH it 5 WLzh-
IR A 45 AT BN R 59, AT LR ME| 42 424 . Heather M. Dickson %5
BB FE R I, K B /D FER T 4N B £ T 1) Nogo-A 25 & #54il [K 1, A f POSH
{5518 POSH/ Shroom3/ROCK 15 5 i B i1k, fELEK 1 Myosin 1A Kk,
FEERAKINE] . @ RNAT 7%, T Nogo-A, PirB 8¢ POSH, nJ AW T iff
73¥ Shroom3/ROCK HiEft,, ¥4 HAh 7 A K i a#|fEH . Rona G. Giffard &4/ 58
BE—2PAESE PirB/POSH 5 5 38 4% 77 fioi Bl fiL-F 8 0 453 4 sk Al 9 AR K PE AR T, AR
TR I, SR i F T 5 #2200 PirB Rk, T8/ T i#4rT POSH Al RhoA 1
ik, 2 GAP43 [fj#Kik. TAT-PEP tH]JE/> OGD J5#4 st POSH 1 RhoA [H)5&
ik, {23k GAP43 IFRIE, #E—PAEsE TAT-PEP Al i@l Tl POSH/ROCK/GAPA43 15
IR IFRIE, (R 2R O HR L P A S R AR A T BB RS, AT K
FAHL T RERE A KIFRIZ B ) JAdIZThae, KM AR 1EH .

-120-



A5 LI IE L TE (A MCAO BERUFI B4 OGD K%Y, FI AT MR EFHAR
R IHG U Y T7E, TR AR A A IR 2R, R LIRS
TAT-PEP ] LL@t -7 PirB R¥i#/f) POSH/ROCK/GAP43 {5 5l #%, {2if MCAO J5
ST R A, SRR BRI R R R BE AR I R, T R A A A A T
Rl KINFEES) . 5 I RAdiZThhe, RIEEMERTIER . %0 A T
TAT-PEP KA ARG E I B /L, SERIEE R T PirB 7 i &R I - 45155
PYE AN R A FE LR, DSl i TR T SR TR E RS, A
TAT-PEP AJ & I R R FH S 4L 17 B VR A 488 1 S 46 B filh o
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21655 TAT-PEP Btk B E T MG EHB LT MR
#8694 A RALHIFF R

1. #8

1.1 =

HEPESD AR, 1AH 21280 g5 SDAR B, R EL1400 g, W H L F 55— &5
WEER SR, IR TR 425 A3 S U S 3877 1) ) kg 42 B S P sic e A B
I E, JFiBsFNational Institutes of Health Guide for the Care and Use of Laboratory
Animals (NIH publications number 80-23, revised in 1996).

1.2 FENHF

1. MIm s M A, Perimed/A =], Fidh

2. UKV ML, Leicaaw], ff[E

3. WO REVOLEMEE, OlympusaA®, HA
4. PHit, Beckman CoulterA#], %[

UKL, =T ARAA, HA

BRI ARG, Alpha AF], EHE
ZIBEFEIK, LAB-LINEAH], £H

B8 SMEE, OlympusaA®l, HA

. Mili-Q502fi/k 25, Millipore A&, EH

10. -80°C BRI VKFE, Thermo FormaA &, &
11. Wiiahlikds, BiREIEAR, HE

12, kAR, LR, HE

13. TWE s, EppendorfAd], H[E

14, RIE =B OHL, Heraeus/Aw], H[H

15. EEE MUK, BIO-RADAH], %

16. CO; HiRm AU 7746, HereausAw], fE[H

o
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17. (KA AMEEFR4E, DWSAHE], H[E

18. Hiykf#, BIO-RADAH], [

19. HRAEE AW B, N EERBIEIRAR, FE
20. MR TR G, R kss , FE
21, ®8H)r, Fisher, EH

22. A=HZEEFRMY, Bio RadA#], [

23. BRI IEFRIL, CORNING, EH
24, B0, CORNINGAR, FE[H

25. EP%, CORNINGA A, [H

26. HHZE B, NikonaA#, HA

27. MR, FER AT, T

28. ¥EE - RF, SartoriusA#], EHE

1.3 EZERHF

1. RPIBcl2Z wEPLIR (ab62024), Abcam, EH

2. fuPiBaxZ swFEdifE (ab203060), Abcam, [H

3. RYLHII Caspase3 % i [Efifl (ab96426), Abcam, ZE[H
4. /MR BTNeuNFL T EHTIA (abl04224), Abcam, ZE[H
5. /N PUB-actin LT E PR (ab8226), Abcam, E[H

6. FHi/NRFITC, Burlingame, 3%[H

7. HRP #ric £ i % P, Pierce Biotechnology, 3%
8. HRP #ric HIE4i/NE — 9T, Pierce Biotechnology, 3% [
9. AW HRHLANE, KeyGEN, H[H

10. BCA HEKR N E w5i &, HaR, TH

11. Ty A Marker, Fermentas, 3£

12. SDS-PAGE & H EFZME, EHa Rk, PHE

13. ZRWE L, Sigmaa#], E[EH

14. JREL2Zey, g RAEY, T E

15. K6, Thermo A#F], EH
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16. Neurobasal, GibcoA ], [

17. FHEHRIBAGWPT), £HE Hyclone A #]

18. A& Wik, £HE Hyclone A7

19. B27, GibcoA#], *[H

20. DMEM S Rs 74k, GibcoAw], K [H

21. D-hanks ¥, SigmaA®, FE[E

22. REAN, RRFHFAR, HHE

23. JIRFEIiE, GibcoAHd], EHE

24. MTT, SigmaA#], [

25. DMSO, SigmaA ], [

26. TUNELiX /&, RocheA ], 1

27. Lysis 20, HxR, THE

28. Nissl B4k}, K, FHE

29. Fluoro-Jade C (FJC) #vk}, Chemicon ~w], FEH
30. TERFIECH]: FHBIEER: 0.05% K M +4%% EHEE. HAFW

o

2. Bk

2.1 FBR#METRRES

@® H%4116.5-18.5d (E 16.5-18.5d) HISDA RIS, BATHMICHEHE T, B
AR, BRI, HARTTERZE 3.

@ AMRAESLIGTR L 1108 3i1x<10%8k5<10% cell/ml f%5 5 Befh T L- 2 Rl = iR
(50 mg/mL) 4G 196 FLAR, 24FLAR 6 FLIR 15 F= LA .

® 7 didAT% R, PlI-tubulinBHPEMIZ T 5 90% L b5 AT A
22 METEFIERTRE

JEAREEFR L ZMATCRSE 7d £E )5, NMOFHMEEEFR, H PBS 242150 3
R, ZJE1T OGD. Jik[F Lfsr s, LG T

@© MTT K LDH Bl S8 e il A [F]& FE TAT-PEP X OGD Ji& 24 h I #1128 T A7
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WITEH . BEALAY A7 (n=6), EJ Normal 41, OGD 41, OGD+mTAT-PEP (100 pg/L)
#H, OGD+TAT-PEP (50 pg/L) #H, OGD+TAT-PEP (100 pg/L) 41, OGD+TAT-PEP
(200 pg/L) 4.

@ MTT K LDH B seii4aill OGD J& (6 h, 24 h, 72h) TAT-PEP Xt ##4 uff
TEIIPE T : BEHLZ AN7N4 (n=6), Bl Normal 21, OGD 4., OGD+mTAT-PEP (100 pg/L)
#H, OGD+TAT-PEP (100 pg/L) #H.

@ TUNEL ZLfafiill TAT-PEP X} OGD J& 72 h By #H & e T IVER . BEHL Y A
7540 (n=6), B Normal 2, OGD 41, OGD+TAT-PEP 4.

@ Western blot £l TAT-PEP X} OGD Ji5 72 h B} ##14 JLif T-AH ¢ Bt A R IA E
F: BEHL N7 (n=6), EJ Normal 44, OGD 41, OGD+TAT-PEP 4.

2.3 fZ TR
N MTT B e i & i f1. J71 WA 5y

2.4 HETTEFREN

P A B (Lactate Dehydrogenase, LDH) Bzt w4 oriidts
Blo JTVEILEE =357
2.5 TUNEL $t&a55%

7£ OGD H4J5 24 h 47 TUNEL #eft, FEMsh& e TE bl 77 028 %

e

2.6 Western blot 3] Bax, Bcl2, Caspase3 Fik

£ OGD HHJm 24 h 8K E A, 17 Western blot. B ER[FI S IUHL 7> . Hor
—¥$t (Bax, 1:1000; Bcl2, 1: 2000; i&H{LH) Caspase3, 1: 1000; B-Actin; 1:5000);
ZH (HRP FRILHIEPT SR =P, 1: 1000, HRP ARicfIFEH/NR 0.

2.7 [Ektit AR i A R E AR B BUE

@© MCAO 8] % 5 55— 7 AH IR o

@ TRSEWSHH: LWV =4 (n=6), ElShamZl, MCAO%.,
MCAO+TAT-PEPZ (n=6).
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2.8 Nissl &
EMCAOJG 53 diff, B FH NisslHe (A TAT-PEP X - 5 15 P #1248 e A730 HIAE T o
HARTIEWTR
@© VKEY) A = ERCE L hig T, 16 P %€ 5 &, 0.01M PBSHARIEYE3 IR (5 min/¥k).
@ INANissIZekl CESERTIEIE), 37°CHEE20 minjg, 4i/KBRRE L P,
@ HKILLiE85%. 95%. 100%H)FFE10s, —HZEEN (2min, 27, SR
Madt b, ARSI % .

29FJC #fa

EMCAOJE 23 disf, I FICH A M TAT-PEP X 2= 1% 5 P AR M AP 22 Te AU = A
o BARTTIEIR:

@© VKGRI R 2 RCE L hi T, 16 P 22 1 P, 0.01M PBSERERIESE3IX (5 min/if).

@ KU N 1% S E AN FI80% 1) TE 7K £ BE IR A 7 IR 5 min.

@ ZJERITT0%MTEK LEEH, K2 min, ZEF/KBEZMPE3R (5 min/
%o

® 0.06%4RMREFIFE 10 min CEIRIRIK), ZEMKIEHES min R .

@ HCH)0.0001%HIFICHAR, FH4ZME 1. 10008 EE BN A BEFE -

® WMRCHGM G, 37 CIHIREEIF 30 min, LB T/KHIERIERIR (1
min/¥) .

© FIRBCIT, FoKZEBK2 min, —HASEHZK (2 min/ik), kR
F A HAENSZEG 7 4 K\ Sl Olympus BX51%5¢ )6 5 iU (1 k' i K h450-490
nm)WEE, REEGIFILFZFICHMEIM T4 (FICFH M4 A ).

2.10 BERNERNFRE

FEMCAOJE 43 ditf, 5 FH NeuN 555 2 it ZH 24k 7 Gt dar | TAT-PEP X - 7 A
fEEMAa B ERNEN . BEIERE 5. HH A—3t (NeuN, 1:5000) , 4°C
A, 0.01M PBSIARIEYE (5 minfEO31%) , AZ$i (FEHi/MRFITC, 1:5000) ,
BRI E2 h, BEFEDE3IK, 50% H it 5 7 e B M SR . W
PEXFHE GERr i i —HUHPBSEAY) | HEBRE P 5 AT RE
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2.11 TUNEL 3%

fEMCAOJG 53 ditf, B2 FH TUNEL S Al TAT-PEPX gy P 7 T # 48 Jo 4 =
WFER . BT

@ [ 72 J5 H W ZURN & 30% R RS IR, AR ) A, B N3 um.

@ WA EEY) v F = B EES min(2 min/ik).

@ Wi 5 P 2 R, N A K G R E R, 37°C IR A 30 minjE,
0.01M PBSH 37X (5 min/Ik).

@ fnA50pl DNasel VAW, =iR10 min. JETEVERTE, MIATunelJE & .
37°C, 1h. FH{RPBSIHL.

® fIA30ul POD& IE M, FHRPBSIE Y. i ADABR (K, # ik, 10 min,
RPBSIH . WINTEARZ30s, A/K NREIHE. BERK, —HAEH5min (270,
PR g d o, B9 B EE I S Tunel BAPEZH AR E B (Tunel BH:4H i Yoty 2
),

2.12 BRI

LI 1% 240 (40 molkg A EE) 20 i Jls RIVE, 5 4%PFA 1 0.05%
IR TSR IR ) 5, ARSI EATAX e S M, R R E 2 hy RS A HLEOE
RUTF, B E 50 pmo N E 30% K 1) PBS ¥R 2 h YU, 6 FE TR A1 T4 iR
ik, AR A, 60-70nm, K5 B SR U A 45 B A A SRR 0
AR b, TE BT N WS 2 0 R A

2.13 BAREREL
OGD model
MTT/ TUNEL
LDH Western blot staining
i Active caspase-3
N‘l“'_()" and Bel-2, Bax Apoptosis
suryival expression
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MCAO model

, '

Nissl/
FJC/ it
TUNEL Py

v v

Neuron survival, N
Neuronal

degeneration and
ultrastructure

apoptosis

6-1 AR 4 AR PR 2
3 &R

3.1 TAT-PEP {€i# OGD R#EZTHEE

FEARSN OGD BB, E e MERA IR LI TAT-PEP X #4 J0iE /1 S AR HIAE
M. #£ OGD J& 24 h s}, RIA] MTT bkl & ol 7y, LR RER, 5
Normal ZHAHLL, OGD 41 MTT [RAHXT LE fufE 2 2 FEIK (P<<0.05), 50 pg/L, 100 pg/L
A1 200 pg/L ) TAT-PEP AbFEEFLLE ZFER S MTT BAEXS Ll (P<<0.05), 1M
OGD+TAT-mPEP 411{] MTT HAHXS EE il 5 OGD 4LAH ELix A Gi it = X (P>0.05).
gRit—0BoR, 550 ug/L ) TAT-PEP 4bHZHAMILL, 100 ug/L () TAT-PEP 4b# 5
AT MTT AT Lh e (P<<0.05), 1 100 pg/L F1200 pg/L [ TAT-PEP Ab#f
HZAE) MTT AR BB %A Gt s X (P>0.05). 145 R Ui B TAT-PEP 1] LI
Btk OGD Ja#h& yeif /1, FF B Fp e A A R = AmiE .

7E OGD J& 24 h i, 38 i 20 it 1 Mot SR RE TSR BE VP Al M 22 TO APV 1 L, 485
27r, 5 Normal ZHAHLL, OGD 41 LDH B J8CE: [ AH X i 2 35 5 (P<<0.05), 50 pg/L,
100 pg/L 1200 pg/L ) TAT-PEP 4bF 5] DL 2 FE(% LDH BBCEHAHMME (P<
0.05), Il OGD+TAT-mPEP Z1f) LDH Bt fIAHX{H 5 OGD 4IAHILIEA it =
X (P>0.05). 5Rit—HER, 5 50 pug/L K TAT-PEP AF4IAHEL, 100 pg/L K
TAT-PEP #b# 5 7 LLFEAIG LDH B FIAHXE (P<<0.05), 17 100 pg/L #1200 pg/L
) TAT-PEP Ab3ZH 2 [A] i) LDH FEBCE FIAHXHME A Giit 7 E L (P>0.05). %453
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PiHH TAT-PEP mJ LA #0k% OGD Jti& i e g, I FLIX R A BAT 7 skt
Mo EIRZRAESE TAT-PEP 7] LLA %dkm OGD JE & Ieik /), s rE oiti,
TR TOAFTE, IR B PR 08 2 I — 58 B FE A

2R, TAREM T OGD JG AR ] 55 100 pg/L TAT-PEP X #1428 015 /7 K FLIR
i SRR TBU) R o« 45 R 27K, fE OGD J5 6 h I, 5 Normal ZHAHLL, OGD 21 MTT
FHX EL E B BER (P<<0.05), LDH BECEAXEIG M (P<<0.05), 5 OGD 4AHtL,
OGD+TAT-PEP 41 Hl OGD+TAT-mPEP Z1f] MTT AHX LL (48 (P>0.05) 1 LDH i
HAGHE (P>0.05) A G4 = L. £ OGD J5 24 h i}, 5 Normal ZA4HLt, OGD
. MTT A Lt fE 22 BR K (P<<0.05), LDH BCRHIXHE &2 n (P<<0.05),
5 OGD #I#ftl, OGD+TAT-PEP 4Lf) MTT #HX} L {E 3 in (P<<0.05) A1 LDH R
EAXHERE (P<0.05). 5 OGD #HAHLL, OGD+TAT-mPEP #1ff] MTT AHXT L
fof (P>0.05) 1 LDH B EAHNE (P>0.05) & A Git4 & L. £ OGD J5 72 h
B, 5 Normal Z14HEL, OGD 44 MTT XS Lt fH 2 & FEK (P<<0.05), LDH R
EAIMHMEE BN (P<0.05), 5 OGD 4 AHL, OGD+TAT-PEP ZH] MTT AHXT L4
E¥G I (P<<0.05) M LDH BEJSCEAHXMEFEIL (P<<0.05). 5 OGD #AAHLL,
OGD+TAT-mPEP A1) MTT #xf Eh i (P>0.05) 1 LDH BECEAHNHE (P>0.05)
BAFEE . /£0GD J&5 72h Ja, EMEMETAEKIRE, K OGD s
TCAHTEREFE S, MR SRR, M TGERMTREIH 2, T TAT-PEP b3S, A
W R B AE TT A KRR . FIREE RULWIFE OGD J5 24 h 1 72 h I}, 100 pg/L
TAT-PEP Rt B Z MG th 2 70i% /1, A2 ofitl, (R4 Joaris

Kl 6-2 TAT-PEP X & 7ol ) MAFEIIMER (n=6, &4). A H MTT L5k
DAS RV FE 1Y) TAT-PEP %28 703 /7 14 FH ("P<0.05 vs. Normal 41; *P<0.05 vs. OGD
#H) . BN LDH RS IRAS A Rl B2 1) TAT-PEP S #H48 JeAAiE ITE R ("P<0.05 vs.
Normal £H; *P<0.05 vs. OGD 41). C A MTT S5l OGD J& A [A] I [H] 5 100 pg/L
TAT-PEP X} #2701 /1 894F F ("P<0.05 vs. Normal 41; ¥P<0.05 vs. OGD #) .D 24 LDH
FEFRCSLIEAG I OGD Ji& AN Al 18] £ 100 pug/L TAT-PEP i #4856 473 I 1E H ("P<0.05 vs.
Normal 4H; *P<0.05 vs. OGD #H) . E 8% B¢ TAT-PEP (100 pg/L) % OGD
J& 72 h AR ST IRES I RE 0
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3.2 TAT-PEP @ % OGD FH#Z T AL

FIH TUNEL Jettailish ool T, 450 8R, 7€ OGD J5 24 h i}, OGD
41 TUNEL B2 o ) 2m i H B 5.2 T Normal 41 (P<<0.05), 5 OGD 4Lt
TAT-PEP #H TUNEL FH %442 oo i) 40 i 2 3 B2 s> (P<<0.05). 45 R,
TAT-PEP %508/ OGD JGIE T+ 4 Tt AR .«

Kl 6-3 TAT-PEP X4 e T-HIVE R (n=6, 240 ). A & TUNEL L4631 OGD
G 72 h s TAT-PEP ST e T-BIVER . SR gy TUNEL FHTEMZ 6. AR

% DAPI o 4% . Bar=100 pm. B %20 TUENL PHIEMZIC ST B ("P<0.05

vs. Normal 2H; #P<0.05 vs. OGD 4H) «

Western blot 45 it — 2 7, £ OGD J5 24 h I}, OGD ZHi{ 1 H Bax KikH
2T Normal 41 (P<<0.05), 5 OGD #AlLl, TAT-PEP T H Bax Fik W&
Jil/b (P<<0.05). RN, OGD HHtIH - [ Bel2 ik M /T Normal 2 (P<<0.05),
5 OGD #iAlt, TAT-PEP HHiiT A Bel2 RIAMER M (P<0.05). WAL K
Il OGD #iFtk 1) Caspase 3 /KFHHE =T Normal 41 (P<<0.05), 5 OGD ##flt,
TAT-PEP 21754k Caspase 3 /K-T-BH . FEAL (P<<0.05). %45 R U0H], TAT-PEP it
i) Bax Ri&, 123 Bel2 &Ik, M Caspase 3 ifitk, 942 OGD JafZ& o1,
RIERIERI .

6-4 TAT-PEP X1 2 Jo i T-AH G B A R IAHI/E H (n=6, 541D . A, C Jy Western
blot £l OGD J& 72 h It} % 20414 7C Bax, Bcl2 Hl Cleaved Caspase %z [ 25 4 2k 17
K. B, D, ENOGD J5 72 h By %446 Bax, Bcl2, Cleaved Caspase &k 4ttt

K ("P<0.05 vs. Normal 2H; #P<0.05 vs. OGD #41) .
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3.3 TAT-PEP @%# MCAO R¥BTHAMETHNEMHIAT, RAMETER
Nissl et 0], MCAO J5 3 d i, 5 Sham 41AHLk, MCAO 41:i% 4 N4 T
FimHEEE WD (P<0.05), 1 TAT-PEP AI7 G RENS B & M IN#R 4 e A7 1% B 0E:
(P<<0.05). NeuN A7tk e ta 4 it — 2 ok, MCAO J5 3 d i, 5 Sham
HAHLL, MCAO 157 N NeuN FHPE#HZ o8& B /> (P<<0.05), T TAT-PEP
YT 5 RENS N NeuN BHMERHZ T8 (P<0.05). 455K, TAT-PEP fE
G UL MCAO J& By I IS JT I AE T -

Kl 6-5 TAT-PEP XM WA oG IRIMER (n=6, #E41). A 4 Nissl 3¢t
K MCAO J& 3 d I #5415 W ARSI & o 2 E . B 9 MCAO J& 3 d I &40
I N AEE P2 OB I G E ("P<0.05 vs. Sham 4; #P<0.05 vs. MCAO 4). C A
Fa I LML LK I MCAO J5 3 d B -2 15 7 Y NeuN PHPE#RZE T (468D
)% (Bar=50 pm). D Ny MCAO J& 3 d I} %2251 9 NeuN [ %4122 71 B )

i1t ("P<0.05 vs. Sham #H; *P<0.05 vs. MCAO %1, Bar=50 pm) .

FIC Jta 25 278, MCAO J5 3d i, 5 Sham 4AHLL, MCAO 47 A FIC
FHEMR L CHR B2 (P<<0.05), 1 TAT-PEP 1697 )5 FIC BH: M4 St i H0E 1
B (P<0.05). TUNEL Jeta g gt —1P Eox, MCAO J5 3 ditf, 5 Sham 414
b, MCAO 4H &7 ) TUNEL PHIERE uiEm B2 (P<<0.05), Iff TAT-PEP
1697 J5 TUNEL PRI Z TR B Bdb> (P<0.05). hiRZEHiH], TAT-PEP i@
RO ASPERTE T S TR R, B Tt R AT, XA RER
TAT-PEP BB Jak D N BESE AR, R IER A ORI VR - I — N B2 A
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K 6-6 TAT-PEP X}l iy N #H & o B PERTA T 152 (n=6, 41>, A R FIC
Jetr kil MCAO J5 3 d B & 2H iy A AR s & o B R . FIC ARid AR s 2270
&kt (Bar=50 pm). B A MCAO J& 3 d i 3% 4 2 ms s N AR M dp 4 e B i i 4 it

("P<0.05 vs. Sham #1; #P<0.05 vs. MCAO ) . C & TUNEL ¥l MCAO J5 3 d
I - PR TR 2 e B . TUNEL PR Z ooEE B & (Bar=50 pm). D A
MCAO J5 3 d I &2 1% 45 ) TUNEL FHIEMZ e E M S E ("P<0.05 vs. Sham

2H: #P<0.05 vs. MCAO 4) .

3.4 TAT-PEP 4% MCAO R¥BETHFHRME T BREGHIR

N T ESE TAT-PEP of Jai A M i i fn 453473 J 2F B s P9 A 8 TG A7 G TR R
H, B EARSCHLEI LR, FoAd i i gl g2 vh &2 o i s i A2 k. MCAO J5 3 d
IS5 R &I, 5 Sham HAHLL, #h& oIS I BN .. BARRIE, 4 odniu
IR, Qe PR, ThE, RS, R AR BT HRoR T A T ) S AR
FLASURL, R LR A ) S i, RIEDIR A, R AR I T 2R R B R e
If] TAT-PEP J&97 J& 7] AR 2 DA 22 e R A M 10 AR Ak, R Il oL Ak 25 R 45453
ZAERIER, XA RER TAT-PEP RIFME TG E I 5 — MEBTENLS], FEET
— B TR AT IR AR TR

K 6-7 TAT-PEP Xf=FmEa AN oM KIS (n=6, &41). HEN%
MCAO J& 3 d B &2 i1y WA & T RIS M)« ik e ARk . (Bar=2 pm).

4 1ig
AT A, Wi, AR SRR S 5 VAR AR 1 45 R 4 B K S (42
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s IR SRR B — e PR R, (R IAFIEE R, £ 60%~80%% ikt B A A
FERIR et RS . 18 S RS SRS . SIS S A T RE R, T E
s B EH AR E, FETERENH, RN R 8. Bk, mfra
BORYT LR, (REMATIRE, BRAORRE, R R E &b A, iR —
A AR fiAE R 1 T S S A

R BRI A, R AR AR A A A S A i B A R, S SRk
T J5 R (8] AR 2 D RE R AR o IX i 22 )y R B 2 EH T B 0L P 0 0 1 U it 32
B K S S5 R N D RE BRI o« 725 DUBS 73 B I BE AL A AR S dar v, JRATT A I A2 fii kI P
FEEIR I SR W AR, e B B R R AEANFRE R A . R,
SLEANVIRIEEN . W CPAT. RETEEMA TIRe L K A T E B G, XS RS DT
Bt FEARTE A — 2

MZICRE IR A RGN R A AL, BB AR UK, 55
KA SR T:, XAEDUAESLR T CAM 2 REUESL . H 1981 4 Astrup /&)
Heb P G 50 0 O VR B IX LA RT3 PR 3535 43 5 SONSRILE ISR (IP) B, K F
CURF 1P AR Sy ¥R Y7 BRI i 1100 9 1 36 R DX O 2 PR g 1P XK e 2R AN T i
VARG A FE RS, TERUMTHE 1d, WEICIET- DTN T B TR S AN 5k
I FEE R, TSR MAZ O X R TR SE R R KL N 1: 9, TR X HL RN 1: 6.
R R CIN R S g R bW (0 I b L2 vY S o < 52 1 A | ISR
FEAR A J5 AR 2 T RE 1 R BE BT TE

TATAEFIE B TR I, /)N BRI PRV 2 A 15 A PirB 1) mRNA F1 8 7K1
FEGR AT X 2 IR TEARAS B AT RELE oG e 0 PR YA 52475 11009 3 3t o 3
HEMEB. 2?2 FRIM, £RKH MCAO A, {5 EkN PiIrB RIABRZEZ T
e - BREE TF AR . Adelson 25185 pirb flR ISR /N R MCAO A 5 4 fing
Ji ¥ OGD #EALR IR, pirb o (04 J5E K] /I B il P L P88 YA 453497 I oA 40 25 B &
Wb, TE B R AR B SRR AR s RS I T e Jn R T B kD, XD
UESK PirB £E sk I - #E 5 & o i R R B AR A .

FESE — B4 S8 b, FA 1@ K B MCAO B % 3 PirB 78 2215 7 A S I I
PR RES, IF BRI PirB FIAFEM 2 o MU S R0 b o IXPhHRr 22T i 2 1) e
RIKIRIR PirB AT GE &7 KGR ML PR30 00 ) — B E R LB R, FEARTR

Py
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g, BATEL KR MCAO 2, Ft45F TAT-PEP T-Hiljm K3, TAT-PEP g% &
I IR DLIE BN KRR AR R T A T AR, SRR U B RS 1
AR A TTIIAEE . X AT AR TAT-PEP AR08 /D it LA, ka2 Th REK
2, REMSEPERM—ANEZFRE. EARRSAHR T, @i f N R4
bS5 . PR AR ) BCCAO #8 J TAT-PEP 110, 1IFSE TAT-PEP B % &2 3 Jf /> ifg
T i, X AP T IR PE AT T, (RIS TC A - [RIE, lId 2 Rl 24T R 225
KAIESE, TAT-PEP i&w] DA MR SRR A B Liash DhRe Mk R, dlak 27 I ANeiZ
Thak. XLLHEFIRR TAT-PEP REWE R IFE KB FRIPH R 1ER, IXFH R HPZAEH
1 55— ALk P R A2 L A 0% D e i A5 I 95 4% X Ao 22 0 AR ME RN T2
o R L P VA AR 0 0 B 22 P AR 2 T B A BRI RRRT 2 Pl MAH ELARE T, Ol Tk
— U TAT-PEP HIMPZORAPAINLE], FRATHEAT A ek 77, MATE A OGD
R, SRR AT I R SE I B Ak . S5 RKBL, TAT-PEP ] LUE #1958 OGD Ja & o
73, k> LDH B, AR A ot v LAk/> OGD G T4 o s, i
T8 Bax RIS, (EHFUET-HE A Bel2 RIE, HUER Caspase-3. LMEHF5T &
AN, CANTEARE R 2012) o s dfi - 1 4 28 o B 450 5 2058 5 0 T AL A o A9
B 2 B A A 2 TR T AL 2 — 2 B T[S BRI 5 A R IE AN AR MR SR, (IR
WA Ca2 IIETT I, AP AL h e, WoE 785 HGEEE, i Bid My tBid.
tBid 54k A F T & A0 Bad AT Bax MIEAEH], RIS IE M B LT
B Bt R C sammE TR ARG R C SAMRETEAMERT-1
(Apaf-1) MARBE R [A1§-9 (procaspase-9) &5 el T- 8 & A, AHLEBIE R &
-9 (Caspase-9) K2 (-3 (Caspase-3), ik ¥ Caspase-3 V%] DNA &5
BiE, AT 2 DNA 547 ML T o B, AT 78 H i R 45 ] 0 i i I PV
W55, PirB f& i & 3% 4E F R $% Bax, Bcl-2 ik, MIMENE Caspase-3, 5l 4H
TR . BEARFATAE AR 28 T0HER IR 25 ) rh WL % 380 2 I8 7 P 248 70 4 R A% R A A8 i
I P J5 R AE B AR, AT RER BT PirB s Bax, Bel-2 Rk, FEZNL
P IE PR FL PG AT BS Caspase-3,  H A2 FLAAR L FE A 5 3 B 47 75 28
BE—BAES. WFFEEM, T3 NgR1 55 Nogo-A ()45 & 7] LA 2| Bax ik, (it
Bel-2 %k, MTTEE Caspase-3. (R 1) BARLEA S K B 21 F Nogo-A
5 PirB 456 J5 W] LLEZIE Bax, Bel-2 ik, {HCIRIHEIEM ] ReAAE X ML o 17

-134-



TAT-PEP Z &+ Nogo-A 5 PirB W5 5@, MM Bax, Bcl-2 FliELH
Caspase-3 Kik, KEMARYIEN, E7HERAWIT.

Fy—J7 1, i T I A B2 1 R G - | (major histocompatibility class
I, MHCI)t2 PirB [lCiA 2 —. HATLLEMZIT PirB 456, el el 4 o R fb i ]
IAPE . ShatZ Z5E4iE, MHCI Rl BR i 1E 5 ik 2H 240 S filrT %1% ;. Needleman 54 3,
MCAO JaSRIfL X WLt MHCI RiXEE M2, Adelson <5 &I, MCAO J& KbDb
o ok 1A 2 R DR /DN B A BT 25 AR B S 980/, OGD Jim ¥ T 401 42 e 4 497 B SR 0k %, JLAE pirb
P Ik P 5 B TR /N BRUBE RS AR R B T AU 5 o FRATTAE AR S 36 o I AR AG I TAT-PEP
6755 KbDb 454 M T3t KbDb 5 PirB [H45 &, IXAE R — 255256 o id 75 22 0 A A
W5,

5 IhNGE

AR Sy S @ R FH B4k OGD LA FITE /R K B MCAO H55Y Jt £ Rl 4 R A
FI71%, KIL TAT-PEP BER% IR OGD J& K E#H & T A7, k> LDH IR, I
B AICT A TAT-PEP RENSIRAR I 2 W54 A e A8 tEAR T, e 3L
FETREE 1, AR TOAAT, RIEMERYE o AHCHLHI P A5 H T8 Nogo-A 4
5 PirB 4i#, S NIEE Sl MM Bax ik, {2k Bel-2 ik, FELK
PRI PRI e FLIT R Caspase-3 IS A 9<. 1ZS2568 N B PirB 78 S I -FE v 4
IR O T ML 7E & TAT-PEP [ 2 (R4 15 F BALHI0F FU 3R AL T FR IR A4
ANSREG R, AR I PR L0 PRI PR IR T SR A T 507 ) T TR R RN 2805
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AT S, FATESEHH MCAO #4Y, KIM MCAO J5 3d 3 28 d I} MAG,
OMgp, Nogo-A 7 17 JZ -1 7 N 3K B 25 A #H 22 70 PirB 78 7 )2 1 s 4 N = 3%

o PRANSEEGHE— BRI, @I pirb RNAI T3 PirB J&, A DMEREARERIZF G s
TR RARKMAEG . BE)a, FAIH& TR E RS R e TAT-PEP, HAMEKE
S JE AT LAod I i o R 4 A T E R A . RSP SRER R, 5 MAG, OMgp,
Nogo-A B AAFIISER ), FA] DLEEECATHIAMEI N, (2R K. AN
BIR, TAT-PEP REUSH/> MCAO Ja AL, (Rt KINFEMA Tk S . DTt
— KRB, TAT-PEP AJ LA 345 F AR A B A BE AR S0, s mf 981 . 4441
SLIGAIESE, TAT-PEP BESS{EHE OGD JE & ST B, IR A KHE I I FUAR, 535
RIS . XLeAE FHRINLHI T B8 5 TAT-PEP JE I #%] PirB Thfg, kT Rma L T s
T POSH, RhoA HiI GAP43 [RiIAA K. FLATEKIN, TAT-PEP AJ LU i Jal e sk I
B G e AR A T, kT RS Z IR ER, ALK AT e 5 TAT-PEP fef%
SN VEAL ) Caspase-3 LA Bax il Bel-2 Rk . XERBIHER, Sl FEEs1sn
JEHRIZE T PirB Bl RIE, X4 oI ™ B4 E . TAT-PEP 3@ FHAS MAIS 1 PirB
MHEAERH, REHERIER . %78 s v fix 25t ik ia g7 5248 178 1 38 s A
[RI5KNE, Ay TAT-PEP 1 B2 I PR SLFH B2 (310 AR 48 1 SEE B0 Bk it o
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Neurogenin-2 (Ngn2), as a proneural gene that promotes the survival and differentiation of neural
precursor cells, is an attractive candidate for therapy against cerebral ischemia-reperfusion injury.
However, the delivery approach limits its clinical application. To deliver Ngn2 protein into the cerebral
ischemic region and exert a therapeutic effect on injured neurons after ischemia, we here reported that
the fusion protein TAT-LBD-Ngn2 was constructed by fusing a transactivator of transcription (TAT)
domain and a laminin-binding domain (LBD) to Ngn2. TAT-LBD-Ngn2 promoted the outgrowth of
neuronal neurite, increased the survival rate and alleviated apoptosis of hippocampal neurons exposed to
oxygen glucose deprivation in vitro. Furthermore, a focal cerebral ischemia model in C57BL/6 mice
showed that TAT-LBD-Ngn2 efficiently crossed the blood brain barrier, aggregated in the ischemic zone
and was consistently incorporated into neurons. Moreover, TAT-LBD-Ngn2 transduced into brains
attenuated neuronal degeneration and apoptosis in the ischemic zone. TAT-LBD-Ngn2 treatment resulted
in a reduction of infarct volume that was associated with a parallel improvement in neurological func-
tional outcomes after reperfusion. In conclusion, the targeted delivery of TAT-LBD-Ngn2 into the ischemic
zone attenuated cerebral ischemia-reperfusion injury through the inhibition of neuronal degeneration
and apoptosis, suggesting that TAT-LBD-Ngn2 is a promising target candidate for the treatment of

ischemic stroke.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Stroke remains a vexing public health problem. Stroke is
currently the second leading cause of death in the Western world
and causes 10% of deaths worldwide. Stroke, which disables 75% of
its survivors, is also the leading cause of adult disability in the
United States and Europe [1]. However, limited advances have been
made in developing therapies to counter the deleterious effects of
ischemic stroke, with the only available treatment being throm-
bolysis with tissue plasminogen activator (tPA) [2]. Unfortunately,
due to the narrow therapeutic window (<4.5 h) and safety con-
cerns, less than 5% of all patients are treated with tPA. Thus, the
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development of treatment strategies for cerebral ischemic injury is
a high priority.

Neurogenin-2 (Ngn2), a gene encoding a basic-helix-loop-helix
(bHLH) transcription factor located on chromosome 3, regulates
signaling pathways that identity and specify neuronal fate in the
central nervous system [3,4]. Many studies have demonstrated that
Ngn2 can promote neuronal differentiation, subtype specification,
maturation and integration in different regions of the brain [5—8].
Moreover, transplanting Ngn2-transduced neural precursor cells
(NPCs) enhanced neuronal yield and donor cell survival [9], and the
transitory expression of Ngn2 in embryonic progenitors is sufficient
to stimulate axonal sprouting and improve motor recovery after
severe spinal cord injury [10]. These results suggest that Ngn2 may
be an attractive candidate for the treatment of neurological disease.
However, the functions of Ngn2 were investigated only in neurons
that were transiently transfected with Ngn2 gene in vitro [9,11].

A popular treatment strategy involves gene therapy, but its
use in the clinic is hampered by barriers to gene transfection and
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Abstract

Electromagnetic pulse (EMP) causes central nervous system damage and neurobehavioral disorders, and sevoflurane
protects the brain from ischemic injury. We investigated the effects of sevoflurane on EMP-induced brain injury. Rats were
exposed to EMP and immediately treated with sevoflurane. The protective effects of sevoflurane were assessed by Niss|
staining, Fluoro-Jade C staining and electron microscopy. The neurobehavioral effects were assessed using the open-field
test and the Morris water maze. Finally, primary cerebral cortical neurons were exposed to EMP and incubated with different
concentration of sevoflurane. The cellular viability, lactate dehydrogenase (LDH) release, superoxide dismutase (SOD)
activity and malondialdehyde (MDA) level were assayed. TUNEL staining was performed, and the expression of apoptotic
markers was determined. The cerebral cortexes of EMP-exposed rats presented neuronal abnormalities. Sevoflurane
alleviated these effects, as well as the learning and memory deficits caused by EMP exposure. In vitro, cell viability was
reduced and LDH release was increased after EMP exposure; treatment with sevoflurane ameliorated these effects.
Additionally, sevoflurane increased SOD activity, decreased MDA levels and alleviated neuronal apoptosis by regulating the
expression of cleaved caspase-3, Bax and Bcl-2. These findings demonstrate that Sevoflurane conferred neuroprotective
effects against EMP radiation-induced brain damage by inhibiting neuronal oxidative stress and apoptosis.

Citation: Deng B, Xu H, Zhang J, Wang J, Han L-C, et al. (2014) Neuroprotective Effects of Sevoflurane against Electromagnetic Pulse-Induced Brain Injury through
Inhibition of Neuronal Oxidative Stress and Apoptosis. PLoS ONE 9(3): €91019. doi:10.1371/journal.pone.0091019

Editor: Zhongcong Xie, Massachusetts General Hospital, United States of America
Received October 29, 2013; Accepted February 6, 2014; Published March 10, 2014

Copyright: © 2014 Deng et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: This work was supported by the National Natural Science Foundation of China (Grants No. 30371763, No. 81071060, No. 81070997, No. 31100785 and
No. 81171237), the Natural Science Foundation of Shaanxi Province (Grants No. 2006C254, No. 2011KJXX67 and No. 2013JM4040, 2012KTCG01-02,2013KTZB03-
03), and the Fourth Military Medical University Foundation (Grant No. 2013-D03). The funders had no role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Competing Interests: The authors have declared that no competing interests exist.
* E-mail: wanggiang@fmmu.edu.cn (QW); xIx116@fmmu.edu.cn (LXX); hfsang@mmu.edu.cn (HFS)
9 These authors contributed equally to this work.

Electromagnetic pulse (EMP), a specific type of EMF, is a short
high-voltage pulse with an extremely fast rising time and a broad
bandwidth from extremely low frequencies up to 1.5 GHz [13,14].
EMP is widely applied in medical therapies, such as those targeting
osteoporosis, and is also used in military campaigns. However, the

Introduction

Most electrical equipment and wireless communication devices
produce electromagnetic radiation. There is widespread concern
regarding the adverse effects on human health caused by exposure
to many types of electromagnetic fields (EMFs) [1,2]. The
potential for EMF exposure to damage the central nervous system
(CNS) has been discussed in-depth. Previous studies indicate that
the non-thermal effects of EMF exposure can lead to cellular

biological effects and potential harm to humans in an environment
of electromagnetic radiation have not been well studied. Brain
tissue is sensitive to EMP, which increases cerebral microvascular
permeability in rats [15] and can disrupt the blood-brain barrier

changes [3,4,5]. Additionally, EMF can increase reactive oxygen
species (ROS) and reactive nitrogen species (RNS) in organs and
cause histopathological damage and oxidative stress [6,7,8,9]; for
example, under particular circumstances, exposure to a GSM-
modulated, 900-MHz signal acts as a co-stressor for oxidative
damage of neural cells [10]. Several studies also suggest that
occupational exposure to electromagnetic fields may be associated
with increased risk of neurodegenerative diseases [11,12].

PLOS ONE | www.plosone.org

(BBB) [5]. Additionally, EMP exposure can cause long-term
impairments in rat learning and memory [12]. However, the non-
thermal effects of EMP remain controversial [2]. It is unknown
whether the non-thermal effects of EMP can induce short-term
histopathological damage and ultrastructural changes in cerebral
cortex neurons.

Recently, the neuroprotective effect of inhaled anesthetics has
attracted increased attention. Sevoflurane is an inhaled anesthetic

March 2014 | Volume 9 | Issue 3 | €91019
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Abstract

In a previous study, we generated two monoclonal antibodies (mAbs) in mice, aNogoA-N and aNogo-66 mAb, which were
raised against recombinant N-terminal fragments of rat NogoA and Nogo-66, respectively. When compared with the
commercial rabbit anti-rat NogoA polyclonal antibody (pAb), which can specifically recognise NogoA, the two mAbs were
also specific for the NogoA antigen in immunofluorescence histochemical (IHC) staining and Western blot (WB) analysis.
Serial truncations of NogoA covering the N-terminal region of NogoA (aa 570-691) and Nogo-66 (aa 1026-1091) were
expressed in E. coli. The epitopes recognised by aNogoA-N and aNogo-66 are located in the aa 634-668 and aa 1026-1055
regions of NogoA, respectively. Both mAbs remarkably enhanced the axon growth and branching of cultured hippocampal
neurons in vitro. These results suggest that the antibodies that bind to aa 634-668 and aa 1026-1055 of NogoA may have
stimulatory effects on axon growth and branching. Additionally, the two mAbs that we generated are specific for NogoA
and significantly block NogoA function. In conclusion, two sites in NogoA located within aa 634-668 and aa 1026-1055 are
recognised by our two antibodies and are novel and potentially promising targets for repair after central nervous system
(CNS) injury.
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anti-NogoA monoclonal antibodies, aNogoA-N and aNogo66
mAb, which were generated in mice using recombinant aa 570—
691 and aa 1026-1091 fragments, respectively, from NogoA [15].

Introduction

After injury, the central nervous system (CNS) of adult

mammals is limited in its ability to recover because of the inability

of damaged axons to reconnect and regain their physiological
structure and function [1]. Factors that influence axon regener-
ation include neural cell-autonomous activity, glial scarring, local
inflammation, and inhibition factors [2,3]. In the past two decades,
several CNS myelin-derived axon growth inhibitory factors have
been found, including NogoA, myelin-associated glycoprotein
(MAG), and oligodendrocyte myelin glycoprotein (OMgp) [4,5,6].
These proteins have been the subject of great research interest and
are highly clinical relevant. NogoA plays an important role in
recovery from spinal cord injury, oligodendrocyte differentiation
and myelination [7,8,9], and the development of the CNS [10,11].
A recent study reported that a region of NogoA (aa 290-562)
attenuates cerebral ischaemia by inhibiting NADPH oxidase-
mediated oxidative damage and neuronal apoptosis [12], indicat-
ing that the functional diversity of different fragments of NogoA
must be explored.

The function of NogoA has been studied extensively using anti-
NogoA antibodies [13,14]. In a previous study, we developed two

PLOS ONE | www.plosone.org

In the present study, we analysed the speciﬁ(‘i'ty and affinity of the
two mAbs to the NogoA molecule. We also detected the different
epitopes in NogoA that could be recognised by the two mAbs.
Using in vitro experiments, we found that these mAbs against
NogoA enhanced axon growth and branch formation.

Materials and Methods

Animals

Male Sprague—Dawley rats weighing 200-220 g and Sprague—
Dawley rat embryos (E18.5) were obtained from the Experimental
Animal Center of the Fourth Military Medical University (Xi'an,
China). All experimental procedures were approved by the Ethics
Committee for Animal Experimentation of the Fourth Military
Medical University. The protocols used in this research project
complied with the guidelines for the care and use of laboratory
animals of the Fourth Military Medical University. During the
experiments, all efforts were made to minimise animal suffering
and the number of animals used.
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-144~



SCIENTIFIC REPLIRTS

OPEN Isoflurane preconditioning provides
_neuroprotection against stroke
by regulating the expression of
“winsthe TLR signalling pathway to
" alleviate microglial activation

Meiyan Sun**, Bin Deng*3*, Xiaoyong Zhao*#*, Changjun Gao?, Lu Yang*, Hui Zhao?,
: DaihuaYu?, Feng Zhang$, Lixian Xu3, Lei Chen?* & Xude Sun*

. Excessive microglial activation often contributes to inflammation-mediated neurotoxicity in the
ischemic penumbra during the acute stage of ischemic stroke. Toll-like receptor 4 (TLR4) has been

: reported to induce microglial activation via the NF-kB pathway. Isoflurane preconditioning (IP) can
. provide neuroprotection and inhibit microglial activation. In this study, we investigated the roles

. of the TLR4 signalling pathway in IP to exert neuroprotection following ischemic stroke in vivo and
: in vitro. The results showed that 2% IP alleviated neurological deficits, reduced the infarct volume,
: attenuated apoptosis and weakened microglial activation in the ischemic penumbra. Furthermore,
. IP down-regulated the expression of HSP 60, TLR4 and MyD88 and up-regulated inhibitor of IkB-o
expression compared with I/R group in vivo. In vitro, 2% IP and a specific inhibitor of TLR4, CLI-

: 095, down-regulated the expression of TLR4, MyD88, IL-13, TNF-o and Bax, and up-regulated

: IkB-o and Bcl-2 expression compared with OGD group. Moreover, IP and CLI-0g5 attenuated

: microglial activation-induced neuronal apoptosis, and overexpression of the TLR4 gene reversed

: the neuroprotective effects of IP. In conclusion, IP provided neuroprotection by regulating TLR4
expression directly, alleviating microglial activation and neuroinflammation. Thus, inhibiting the

© activation of microglial activation via TLR4 may be a new avenue for stroke treatment.

. Ischemia/reperfusion (I/R)-induced brain injury is implicated in the pathophysiology of stroke and
* results in an initial area of neuronal death known as the core, surrounded by an area vulnerable to fur-
. ther damage known as the penumbra’. Furthermore, neuronal apoptosis and necrosis in the penumbra
. can be viewed as primary causes of aggravated cerebral injury and functional impairment. Additionally,
. neuronal apoptosis can be exacerbated by the excessive formation of inflammatory reactions after an
. ischemic stroke, which has been demonstrated to be the one cause contributing to cerebral I/R injury?.
. Although several studies have been devoted to developing methods to reduce inflammatory reactions
. during ischemic cerebral injury, effective methods have not yet been established.
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Abstract We have reported electroacupuncture (EA)
pretreatment induced the tolerance against focal cerebral
ischemia through activation of canonical Notch pathway.
However, the underlying mechanisms have not been fully
understood. Evidences suggest that up-regulation of hy-
poxia inducible factor-lo. (HIF-1a)) contributes to neuro-
protection against ischemia which could interact with
Notch signaling pathway in this process. Therefore, the
current study is to test that up-regulation of HIF-1a asso-
ciated with Notch pathway contributes to the neuropro-
tection of EA pretreatment. Sprague-Dawley rats were
treated with EA at the acupoint “Baihui (GV 20)” 30 min
per day for successive 5 days before MCAO. HIF-1a levels
were measured before and after reperfusion. Then, HIF-1a
antagonist 2ME2 and y-secretase inhibitor MW167 were
used. Neurologic deficit scores, infarction volumes, neu-
ronal apoptosis, and Bcl2/Bax were evaluated. HIF-1o and
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Notchl intracellular domain (NICD) were assessed. The
results showed EA pretreatment enhanced the neuronal
expression of HIF-1a, reduced infarct volume, improved
neurological outcome, inhibited neuronal apoptosis, up-
regulated expression of Bcl-2, and down-regulated ex-
pression of Bax after reperfusion in the penumbra, while
the beneficial effects were attenuated by 2ME2. Further-
more, intraventricular injection with MW167 efficiently
suppressed both up-regulation of NICD and HIF-1a after
reperfusion. However, administration with 2ME2 could
only decrease the expression of HIF-1a in the penumbra. In
conclusion, EA pretreatment exerts neuroprotection against
ischemic injury through Notch pathway-mediated up-
regulation of HIF-1a.

Keywords HIF-1o - Notch pathway - Stroke - Penumbra -
Electroacupuncture - Neurobehavior function - Apoptosis

Introduction

Stroke is a major cause of death and disability in adults
throughout the world, and only a minority of stroke patients
receives thrombolytic therapy due to the narrow time
window and side effects associated with the thrombolytic
agent (Go et al. 2013). Therefore, new strategies focusing
on neuroprotection are urgently needed. Preconditioning,
as a potent endogenous protective procedure, activates
several endogenous signaling pathways that protect against
ischemia (Wang et al. 2009). Electroacupuncture (EA) has
been shown to produce clinically beneficial effects in
stroke patients, and EA pretreatment can also induce tol-
erance against ischemia (Zhao et al. 2012). However, the
signaling mechanisms mediating the effects of EA pre-
treatment are unclear.
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Asynchronous therapy targeting Nogo-A enhances neurobehavioral
recovery by reducing neuronal loss and promoting neurite outgrowth
after cerebral ischemia in mice
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Abstract Keywords

Therapeutics targeting the Nogo-A signal pathway hold promise to promote recovery following  Global cerebral ischemia, neurite

brain injury. Based on the temporal characteristics of Nogo-A expression in the process of regeneration, neurological function
cerebral ischemia and reperfusion, we tested a novel asynchronous treatment, in which TAT-M9 recovery, Nogo-66 receptor, Nogo-A
was used in the early stage to decrease neuronal loss, and TAT-NEP1-40 was used in the
delayed stage to promote neurite outgrowth after bilateral common carotid artery occlusion
(BCCAO) in mice. Both TAT-M9 and TAT-NEP1-40 were efficiently delivered into the brains of .
mice by intraperitoneal injection. TAT-M9 treatment promoted neuron survival and inhibited ~Received 16 January 2015
neuronal apoptosis. Asynchronous therapy with TAT-M9 and TAT-NEP1-40 increased the ~Revised 4 April 2015
expression of Tau, GAP43 and MAP-2 proteins, and enhanced short-term and long-term Accgpted 13 May 2015
cognitive functions. In conclusion, the asynchronous treatment had a long-term neuroprotec- Published:online 10 June:2015
tive effect, which reduced neurologic injury and apoptosis, promoted neurite outgrowth and

enhanced functional recovery after ischemia. It suggests that this asynchronous treatment

could be a promising therapy for cerebral ischemia in humans.

History

Introduction stroke [5]. There are many other drugs for stroke, such as
erythropoietin [6] and anti-apoptosis protein [7] which have
neuroprotective effect in animal experiments. But these
methods often target on one aspect of stroke which cannot
solve the neuronal damage on the early stage of stroke and the
disability on the chronic stage of stroke in the treatment.

Asynchronous therapy is a promising manner that using
two different drugs or treatments in different stage which is
more targeted on the different stage of stroke, and brings new
hope to the post-ischemic survivors. A recent study showed a
nearly full functional outcome recovery of rats when blocked
the neurite growth-inhibitory protein Nogo-A in first 2 weeks
and followed by rehabilitative training in last 2 weeks after
the stroke [8]. Another study also found the infarct size of
neonatal rat after perinatal hypoxic ischemic was significantly
reduced when hypothermia and xenon were administered
asynchronously [9]. Thus, asynchronous therapy, a promising
manner that using two different drugs or treatments in
different stage, seems having a synergistic neuroprotection
after ischemic injury.

Stroke is the leading cause of death and disability in adults in
China and the second most common cause of death and
disability in the Western world [1]. In the early stage of stroke,
oxidative stress not only causes the primary infarct, but also
causes secondary damage in remote sites which cause a delay
and selective neuronal loss, and influence recovery after stroke
[2,3]. Meanwhile, axonal damage is an important pathology
that leads to disability. Long-term neurological and behavioral
impairment in the process of stroke are still key issues for post-
ischemic survivors. Therefore, therapeutic strategies are
needed to target not only on the early period of neuronal
loss, but also on the later period of axonal regeneration which is
the biggest problem of survivors facing today. So far,
thrombolytic therapy is a relatively effective therapeutic
method of the world [4]. But its narrow therapeutic window
(<4.5h) limits application and cannot solve dysuria after

*These authors contributed equally to this work.
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Amino-Nogo-A is a long specific region (aal86-1004) of
Nogo-A, and M9 is a pivotal residue of amino-Nogo-A (290-
562). M9 was fused with the most widely adopted pro-
tein transduction domains-HIV TAT (transactivator gene
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PirB is a novel potential therapeutic target for enhancing axonal
regeneration and synaptic plasticity following CNS injury in mammals
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Abstract

A major barrier to axonal regeneration in mammals is the unfavorable extracellular
environment that develops following injury to the central nervous system (CNS). In particular,
three myelin-associated inhibitory proteins (MAls) — Nogo, myelin-associated glycoprotein
(MAG) and oligodendrocyte myelin glycoprotein (OMgp) — are known to inhibit axonal
regeneration and functional recovery. These MAIs share a common receptor, glycosylpho-
sphatidylinositol-anchored Nogo receptor (NgR). However, paired immunoglobulin-like recep-
tor B (PirB) — which was originally identified as a receptor for class | major histocompatibility
complex (MHCI) in the immune system — is also expressed in neurones and plays a similarly
inhibitory role in axonal regeneration and synaptic plasticity following CNS injury through its
association with MAIs. Importantly, suppression of PirB activity through antibody antagonism or
genetic means can partially relieve the inhibition of neurite outgrowth in vitro and in vivo.
In this review, we present the molecular features, expression patterns and known signaling
pathways of PirB, and we specifically focus on putative roles for PirB in the CNS and its potential
as a target of molecular therapies for enhancing axonal regeneration and synaptic plasticity
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following CNS injury.

Introduction

In mammals, axonal regeneration, synaptic plasticity and
subsequent motor recovery are processes that occur with
some difficulty following injury to the central nervous system
(CNS). The three myelin-derived inhibitors Nogo, myelin-
associated glycoprotein (MAG) and oligodendrocyte myelin
glycoprotein (OMgp) are potent in vitro inhibitors of neurite
outgrowth, and they interact with the Nogo receptor (NgR)
through their C-terminal 66-residue loops (Nogo-66) [1].
However, it has been shown that the genetic deletion of NgR
does not significantly enhance neurite growth and synaptic
plasticity following CNS injury [2], suggesting that one or
more additional receptors may exist that function, either
independently or synergistically, with NgR. In mice, paired
immunoglobulin-like receptor B (PirB), which is an ortholog
of human leukocyte immunoglobulin (Ig)-like receptor B2
(LILRB2), has been identified as a candidate receptor for
myelin inhibitors through expression clone screening [3].
LILRB2 belongs to the B-type subfamily of LILRs, which in
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Address for correspondence: Xingchun Gou, Lab of Cell Biology &
Translational Medicine, Xi’an Medical University, Xi’an, China. Tel:
+86 29-86177603. Fax: 486 29-86177603. E-mail: gouxingchun@
189.cn

Jun Yang, College of Life Science, China West Normal University,
Nanchong, Sichuan Province, China. Tel: 486 29-86177472. Fax: +86
29-86177472. E-mail: yangjun@ 189.cn

humans consists of five highly homologous family members:
LILRBI, B2, B3, B4 and B5 [4,5].

Recent studies have demonstrated that PirB is also
expressed in CNS neurones [6,7] and that it modulates
neurite outgrowth and neuronal plasticity by associating with
the three axonal outgrowth inhibitors Nogo, OMgp and MAG.
It was also shown that a genetic deletion of PirB can dampen
the inhibitory effects of these myelin-associated inhibitory
proteins (MAIs) [3]. Additionally, pirb mutant mice showed
greater visual cortical plasticity following injury compared
with control mice [8]. These findings suggest that PirB may
play an inhibitory role in neurite growth following CNS
injury. Therefore, it may be possible to enhance axonal
regeneration, synaptic plasticity and subsequent motor recov-
ery by antagonizing the activity of PirB.

In the immune system, PirB functions as a receptor for
class I major histocompatibility complex (MHCI), which
leads to constitutive inhibitory signaling due to the ubiquitous
expression of MHCI [9]. PirB has been implicated in a wide
variety of immune-related functions, including neutrophil and
macrophage integrin signaling [10], cytotoxic T lymphocyte
triggering [11] and humoral and cellular immune responses
[12]. Upon binding MHCI, the immunoreceptor tyrosine-
based inhibitory motifs (ITIMs) of the PirB cytoplasmic
domain undergo tyrosine phosphorylation, which is mediated
by Lyn, a member of the Src family of kinases [13].
Subsequently, these phosphorylated ITIMs recruit Src hom-
ology 2 domain-containing protein tyrosine phosphatase-1
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Spatio-temporal expression of paired immunoglobulin-like receptor-B
in the adult mouse brain after focal cerebral ischaemia
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Abstract

Primary objective: Paired immunoglobulin-like receptor-B (PirB) is another receptor, except for
the Nogo receptor, that is involved in inhibition of axons regeneration after central nervous
system injury. However, the expression of PirB in focal cerebral ischaemic brain remains unclear.
Herein, this study investigated spatial-temporal expression of PirB in the mouse brain following
transient focal cerebral ischaemia.

Methods and procedure: Adult male C57BL/6 mice underwent a 60-minute transient occlusion of
middle cerebral artery. Mice were killed and brain samples were harvested at 30 minutes,
2 hours, 24 hours, 3 days and 7 days after reperfusion. Expression of PirB in the brain was
determined by reverse transcriptase-polymerase chain reaction (RT-PCR), western blot analysis
and immunohistochemical staining.

Main outcomes and results: The results showed that PirB was mainly expressed in ischaemic
penumbra. PirB mRNA and protein expression began to increase at 2 hours, peaked at 24 hours
and lasted for 7 days after reperfusion in the ischaemic penumbra. By using immunofluor-
escence, PirB signals were co-localized with NeuN-positive neurons.

Conclusion: PirB expression is up-regulated in ischaemic penumbra following transient focal
cerebral ischaemia. PirB expression in neurons may play important pathological roles in the
inhibition of axonal regeneration after stroke, suggesting that the inhibition of PirB expression
may enhance axonal regeneration and functional recovery after stroke.
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Introduction

Stroke is one of the most common causes of death and the
leading cause of adult serious disability in the world [1].
Approximately half of the survivors are likely to sustain
lifelong losses in sensory, motor, cognitive, behavioural,
communicative and/or emotional functioning, depending on
the size and localization of injury [2]. It is difficult for central
nervous system (CNS) injury to restore neurologic function by
promoting the axon regeneration and restoration of neuronal
contacts [3]. The myelin-associated protein in the microenvir-
onment of injured neurons inhibits the axon regeneration,
which is one of the important reasons that sensory and motor
dysfunction is induced by stroke [4]. Myelin, an insulating
layer surrounding axons, derived three axon regeneration
inhibitors: myelin-associated glycoprotein (MAG), oligo-
dendrocyte glycoprotein (OMgp) and Nogo, which bind the
Nogo-66 receptor (NgR1) in the adult CNS to inhibit damaged
axon regeneration [5, 6]. Although competitive antagonist
peptide (NEP1-40) of NgR1 could block Nogo-66 or CNS
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myelin inhibition of axonal outgrowth [7, 8], recently researches
have show that deletion of the NgR1 only have little effect on
inhibition of neurite and axonal regeneration of the central
neurons, indicating that another receptor may exist [9].

Paired immunoglobulin-like receptor-B (PirB), a type I
transmembrane glycoprotein containing six extracellular
immunoglobulin-like domains and an intracellular polypep-
tide, was identified as another receptor mediating axon
regeneration inhibition by myelin-associated protein and its
effect was probably more important than NgR1 [10, 11].
Moreover, genetic deletion of PirB protected brain injury after
ischaemia [12]. It has been reported that PirB was widely
expression in the CNS of mice [13]. However, the location
and expression of PirB in the brain after cerebral ischaemic
injury are unknown. The expression of PirB in the normal and
ischaemic brain tissue of mice was investigated in order to
provide the evidence for further study on the roles of PirB in
brain injury and repair.

Materials and methods

Animals and experimental groups

The experimental protocol was approved by the Ethics
Committee for Animal Experimentation and was conducted
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