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L. —Fh 5k, ARG AR T IR R I 1 AAV RS AL T A4 R G i 47
SR 2 LT R () G 65 PR A A T G A9 BRI AR R R R RS AR R T A T
AAV BUA I G W25 25 T LB 100 3 10 TP AR SR 28 3R GE T AV, Ao
- BCRIEESR 1732, o B A s oy AR G 19 BIR A .
- BCRIEE SR 17325, Ferh i L4 A5 s it R 0 AR B 5 TH [T A
WAV R 3 171, HAp BRI U5 /& Niemann Pick A SR .
BOREESR 1 073, b L2 AN
BOREESR 17770, HA e 7 s 225 2557 S R
BOREL SR 177325, oAz 2s 25067 ja A0k FAE T g S A4 SOIR A4 L ZE 86 L sy
PP N T R R 2 A R TR BRI ONS X8

8. BUFE K 1 771, Ko g5 2547 pi e 5 A rh Hgs A7 i 7832 B 60 oA PR [ X
CA3 - P F g B30 A R DX 5 S22 4T i DX s o

9. BURIE K 1 771, oA gn 2547 i AE ik B SO/ i i DX s, HLze 7 507
ok B R DB A P M Xk

10. AUMELSK 9 (17712, Ho A 45 2547 s A0 /NI ERIER /N A% 77 o

L1 ACMELSK 1771, Hor AAV SR HAT AAV MG R 1 458,

12. BOMELSK 3 84 (7775, Hrh AAV A HA AAV MER 1 K58,

13, BUCMELSK 10 [777%, Jorp AAV 2046 HAT AAV ITE Y 1 4K 5e.

14, BUOMELSK 17732, Hodr AAV ik 72 AAVL B0 AAV2/1,

15, AUCMIELSK 3 8 4 (17775, o AAV 3402 AAVL B AAV2/1.

16. BUFNEESR 10 (7772, Horb AAV 24K J2 AVVI B AAV2/1,

17 BUOREESK 1 )51, DR 1AW 25 25 TR FLBM ONS A ()58 =AM i, 3L
WA SR B GRS AR DIE T A T PR AL AT R IR AAV B

18, AUREESK 17 {535, o 8 AR 2507 mi 2 AR50 — AN 25 A s X

19. BUCRIER 2 (9773, Horp AR s M 4 1 2 Y B AR /K I

20. BURIELSK 19 17732, H i B A K R 2 2% 1 o i 41) B A4 K At sl () A T —
o

21, BURIZELSK 20 177325, oA i i 1R 7 I TRt o 22 S IR g

22. BURER 1[5, Horp g 25670 s AR IR0 /N i i A ELe 7 s 2 586

23. BURIESK 1 7775, Sorb 2 2507 s RIS A TR) R PR s ok 2270 2mm

24. BURIER 1 7715, S 469 AAV ZR I E 22 /b 5X 10%gp/ml,

25. — Pk, BLE AEAE AT I IR (A S 1R AAV B AE A7 T P A AR 22 R G o 7
ST B HL IR G b (1) 42 i 9 TR RS B RIS IO 454 1 5 50 A S b5 2 S Y IR 43 1) AAV
WA A G Wen 25 T A PR B W L) B PR e 22 R 40 AT A

26. BUNESK 25 (7712, Hoh )8 W IRBEE B IHEARES  insulysin 8¢ thimet SEAKES .

27. BURME SR 1 8] 25 117772, Horp AAV 30K 3E B AAV2.AAV3 AAV4 AAV5 AAV6 AAVT BX
AAVS,

28. BURIEER 25 [ 7575, HoAr ¢f 25457 s FRge A7 55 2 TR) i 5 5 o8 2270 2mm.,

29. BURIER 25 173, Soh 41649 AAV SRRk 4 4220 5X10%gp/ml o
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30. RURIEESK 29 75325, b AAV 3% [ AAV2. AAV3. AAV4. AAV5., AAV6. AAVT B, AAVS,

31, BURMIEK 29 1732, Hodr AAV R E 4L AAV 204k,

32. BUMEEK 29 [ 777%, HA B4 AAV 20Kk B AAV2/1, AAV2/2, AAV2/5., AAV2/T BY
AAV2/8 IfiE FIFR K
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M RBHRR R EE AT

[0001]  phZAEFIE H A 2006 4 5 H 2 H. A E H1E S 4 200680023775. 4 ( [H 5 HHE 54
PCT/US2006,/017242) R A FR A “ e AR ISR TT 7 (1) B FOIE 1) 4 S G
[0002]  fi#i& US 1) 35U. S. C § 119 (e) , AN HIIE=ZAH 2005 4 5 H 2 HHIIER U. S. Iifuihf Hig
No. 60/677, 057 Fl1 2005 4F 5 H 31 HHIIEH U. S. IfEF HE No. 60/685, 808 L FEHL

AR
[0003] KUk B KRy M AK PR R 48 (ONS) Rl i B s (M A S R e AR
K5 AR RS A O R (AAV) SR G R 25071

B=EA

[0004]  —ZFR WA BRI ARAE (LSD) FRIARIEHI B At ol DY i it A 5w, Heh vr
W L5 Tl T A I A 1) A S B o AR M RO A AR RPUE R 5 10 S B ) i 4] 13 1
Ho

[0005] 1

[0006]
VBRI FE 5t s P
R A2 HT R i PRI R A2 2 2 0
Fabry a — YFLEF

LG S PP

B2 )1, Batten JF *(CNL1)
.

TURR %2 )L Batten J§ * (CNL2) Vi€ iy
/D4E Batten J§ *(CNL3) ARSI A
Batten, HAf %X * (CNL4-CNLS) Z HWIL )
BB (cyctinosis) PR IR ST
Farber T 1 ot 2 T o
B AERVE Fatk o L H R

Galactosidosialidosis

Ry ER / HHEARE A

1, 2% 1 3% % Gaucher

PR B — B T Al R M M I

[0007]
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Gy, PHETTH AR UTAVE

MR B - FILRET R

Hunters

SRR IR IR —2- BRIR R

Hurler-Scheie*

a ~L- SCHAEE TR

Krabbex

- U I I

WML ZIE *

MRt o - HEevE T

B HBWEL L *

MMt B - HERpE e

Maroteaux—Lamy 75 F=m R R B

Gl B BURALE * 75 KB BR IR A

Morquio A N- P FUNE G 6 G PR IR R iR ik il
Morquio B Rt B - LIRS

AEIEI RO TT/111*

N- ZEHIPENE —1- SRR

Niemann-Pick A%, B T Aot 22 e ik s il
Niemann—Pick C* NPC-1

Pompes FRME o — IR
Sandhoff* B - CUFERLHEE B

Sanfilippo A*

FMFER N- GREREG

Sanfilippo B*

o ~N— Z B ik Hl 2 il

Sanfilippo Cx*

Z Coh: o~ EILAMIE N Z W B

Sanfilippo D%

N- S ATRENE —6- BRIRNRE e

Schindler HiFE *

o ~N- Z R 2 SUR T

Schindler—-Kanzaki

o -N- ZBRaE 2 SR

e i FR I FSUIE a —Neuramidase
Sly* B - HIME R A
Tay-Sachs* B - ¥ EEE A
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Wolman* P I it

[0008] = ¥ fx CNS

[0000]  LSD FRIA% a5 PERFAE A2 W B AR TP A I S i SRR, X R B0 FA 7k h R E 95K I
B RIGTE o Y6097 LSD (53R 77 R S MR A B ) 1) 3= Bkt 2 7 i i 2440 T 4
ZArP RS I PRI B 3 . — 48 LSD W] LI o 8 MUk A JE S k2> RIS 210 38U VR TT TR A I
BAITE (BRT) o i, 1 AY Gaucher F38 FUELAG PV RS0 AR b 3 22545k FH = 4 i o 7
JIEHE ( Cerezyme®, Genzyme, Corp.) ) ERT. 2RI, A 5200 CNS ARSI (40, 2 5
3 A Gaucher i ) ()88 AP Z#1 K A ERT, BRI A 85 A0 18 4 ifn i 57 f (BBB) BHL1E-k A
Ko HeAb, 8 I BB S8 S ACHE 5 N K 23R S A D, 3 7 =2 H T = R iR B 1)
R An e CRAFFRIMEE ) FORIN A PR SE By gus % (Pardridge, Peptide Drug
Delivery to the Brain ( fkZ5¥ & KIiHI4%i% ), Raven Press, 1991) .

[0010]  FA[/R KU ERLCHE (AD) AW A A28 R4 (CNS) W3R, Fe fiEAE Tt T PR 1
AB Iy fRACEIITERIFE B -k (AB) B, BEE AB R, HIR G A BE, 5l 5 Th e
(KIBAG R JCIE 2 . W PR R R AR

[oo11]  FEEERIVRYT 2 H T-R2HA ONS R0 I X167 TE 20, 521 ONS 1R 0 46 LSD Afi]
IRIRHFER G » AR 715, (I 5 4d B % X Bl e 1 7 202 BRL 1 3344 2 2 52 532 v 1) 4
W Sfe 7 A T B A U 4R 42 ) i A R0 T R A

[0012]  JH /™ A REAE AT RUBAAT 2273 24 J5 AR 22 JC IR B B AR A2 F ONS ZEBRIVR YT o X
T L PAE % 25 ONS R ER B0 AR MR , 22 I Davidson 2% (2003) Nature Rev. ,4:353-364.
W WA G (AAV) Z AKX T ONS JERIVG T 2 A 1), R AT 2 A 18 4 5 A
P2 R PERRAE, BEA% 4% AP 40 MU IF AR A 3 ONS iR KSR 18 (Kaplitt 5§ (1994) Nat.
Genet.,8:148-154 ;Bartlett Z& (1998)Hum. Gene Ther.,9:1181-1186 fil Passini &
(2002) J. Neurosci. ,22:6437-6446) ,

[0013] ¥ 57 Pk 6 25 (R 7= Wy, 1, B, mT DLIE i % 5 00 40 B 4 i I B S pl A 41 e I
W AR 5 e AR L SR A B B P T VAR ON A2 RS IE (Neufeld % (1970) Science,
169:141-146) o FR T, % 2 1 LSD i [l o 0 AR BRI RS 1E, HH T3 56 1R 280 (4 0 20 9 1)
SER =) WA PR SR 8RR R A e R EE BT (Taylor % (1997) Nat. Med. ,
3:771-774 ;Skorupa 2 (1999) Exp. Neurol. , 160:17-27) . [Fl1H, $200 22 /> i DX 35 (1) 1 2895
AR B2 AT B AR L, AT 24> [R) 43 A B0 S, JCHEAE R B mh A v 5
KR E RN T R (R RS o AR, — 2B DX R SRR AR LA (). PR, ONS IR T
P H LA M HA AR s i 7y 2 T .

[0014]  FEHNSERME LA 25T, — Lyl B A N B S s 2% . — M X 3k 1)
PR 2 T A Il 5% e i DX SR AR, IR AR A T TR IR s R g AT Y
B\ HSV RN AE R a9 B HAIF 57 028 A FH 3o 4R 253 44 226 A1 4 326 2 i A 3 ) &5 ) 1 Js e 1iE
(Soudas % (2001) FASEB J. , 15:2283-2285 ;Breakefield 2 (1991) New Biol. , 3:203-218 il
deFalco Z& (2001)Science, 291:2608-2613) »

[0015]  JLALCZEHE T Bk AVV I iE Y 2 (AAV2) 1l % 5 PR T 3 v SR A7 55 (Kaplitt
4 (1994)Nat. Genet. ,8:148-154 ;Passini %% (2002) J. Neurosci. ,22:6437-6446 Fl

6
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Chamberlin % (1998)Brain Res. ,793:169-175) » — NIl R IE 2 B AAV2 [R350 [) #l 502
St T DAAE 1B K U I3 e [l i b & A2 (Kaspar 26 (2002) Mol. Ther. ,5:50-56) o 2K,
ANFIE R AT A S 4000 T MR B iz B, UL AR T 40 ML e B i R 25 1) S 42t
ST A B A s . KR b, BRI T LSD MR o Mg B 5 40 5
hokiain Jy 2 H sl o2 ia % (Walkey (1998) Brain Pathol. ,8:175-193 HI%EAR ), 2 B9
PUE M TOAN SR AAV W 5 IS8 5

[oo16]  [AIh, ARG A AR ™ AL ] TV 77 52 mm ONS BIACHHEE TR TT ik e 42 .

ZBAE

[0017] A BRERAE T F-9A 7 sk TR A QS 7 1) 5 VA RN AL A ) » 3 2695 90 WRRiE£E T
CNS T BE K K XU B 5 ONS Th 8 BRAR 19 RS AH G IR B AR R 5 (LSD) S A [ e e
FAhBE.

[0018] AR EHERAL T FH TR 7 BT s i Ak e R4 (CNS) [BI5 ) Ji iR A1)
X WIRE AEAE T+ ONS Zh RE BRI ARG B 5 ONS Tl R B A (49 AU AH 5% BT /R 2 1 2K I
i o

[0019] AR BHRE— D4R AL T K 55 DR B AR P P AR o ke X0 80 g A 126 2 52 56 W R 3 i o 3
TE IR 15 o

[0020] AR B AL ARAR Bt 3840 1)1 LU B 3R v, 38 5K AN 10 B P B, slmT LLIE
AR B I SE AT A

[0021]  BRMEARZR WYRENIREE (ASM) @R/, Niemann—Pick A RV (AR A , 3 1ok B0 Y 19
PR S 3 N 1R — A2 R 2 57 A ASM ZE K] (AAV-ASM) [¥) AAV2 B ik, AR B 2R 4 3
T LA IR IRAIE B« =i 52 B2 AAV-ASM V3 555 42 5805 PR 105 32350 AAV-ASM 7 22 AN e 5 A7 A
L5 #0228 S PRy S A s B AR 2 e TE S % (topographical organization) FHAF)
AR E . AR — B8 38T LT B R IURTIE B 5 B R 0 B0 BEAE AAV-ASM 7 5647
PSRRI I AL P ik ASM I BB A7 1 12 B2 1E

[0022]  {E5— AT, Ak BEEAE T 75 ASMKO /)N AP 0 /)N B A% P B A0 s 28 XU v S
S PR T L [ 0 5 FHERT A S T B K 21 7 Vs o

[0023]  HF— D4RALA R IR TV, HOPfEE B AAV2/1.AAV2/2,AAV2/5 AAV2/T B AAV2/8
MBI E L AV R AR EE SR . U T U 9 B 1, B4 AR/ BSR4 i 1)
RetE A ASM & A ).

[0024] [k, £E— 75 0 A, A & B4 T 3897 W FLah i sh AR 1 7 v, Bt Ak
B B 77 VR IR IT BRI B G, (B AR T, B LSD slidh 17742 LD UG i) 3, sk 1
JIT B R0 » Y I M, 0 SRR BRI 2 52 ONS PRI Im o 78 Tt M A St 77 2 by, 5 2
Niemann—Pick A A/ BUEE 5 NPA AH I 14k A T4 HH [ B e AU 2

[0025]  fE— 7 [, A FF 7 TS AT gmil VA7 P R R SE TR ) AVY 9 SRR ZA T
ST BE EE () ONS I S VFE Ik DR AR08 B 25 25 407 5 1R ONS Y LLVRTT KPR IR . R4, #ufAkmT
DAL FE GBS 06 TT ONS B K AE a7y I 2 AT IR » AR B M4 ] LU ES
R BFREARR T, RARMRBEAMAKEARRARIREEEAFB A RNE
RS BRI R BE W Fab” 3 1o ARG 4 138 T DLELFR R FY IR 40 5 505 sl 0 BE DNA

7
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Z AT B SR BODUEE RNA Z2AZ IR 0 T 0T DA T 75 3t 23 I 59 77 ¥ 1 5K e 1 7= 161 4%
FERH AR KI 4R, 2 W, Kurreck, (2003) J., Eur. J. Biochem. 270, 1628-1644[ & X FEA 1 ;
Yu 2% (2002)PNAS 99 (9),6047-6052 [RNA T-#Hi A ] #1 Elbashir 2§ (2001) Genes Dev. ,
15(2) : 188200 [siRNA A 1,

[0026] i BH 14 1) St 77 5 o, T8 O oH v v o B AV B80T VB S O N A i R B )
i FR SR SEIRZE 24 o i LAVATT 7K AEZE 257 s R Izs 0 X600 23[R A e TR 4 2R IR, 8 R4 2545
BAED 2.3.5.8.10.15.20.25.30.35,40.45 5 50mm.

[0027]  FE5— AT, AR IR AL T /R N AR IR T2 AAV JE PR 21 22 53 1 35 AR 42 T 1)
M7k TE 208 y Zerb, i i Al 48 T 2 DA 40 o s 2R S R I AR , sk 1 )
(RIBERT o ARV PR S TT S0, 550 & Niemann-Pick A JEHi. R —NSEir &, 2
S FET H BRL A0 B A 0T R UK M R BT 1 o B AL ARV R IRI A A% 32 2 0 B M 4 T A% 10 7 12
ARG W1 T A 2 T R SRR Bl 3 A AAV R B2 00RE 41540 5 1% AAV i 520K 5
HEL AAV FERI A, FEAT R EE RN A N A IRV R SR i e v is s R s T . LA
AR IR S Z DA ¢ (2) 5.6.7.8.8.4.9.9. 3.10.15.20.25 8 50 (X 10”gp/ml) ; (b)5.6.
7.8.8.4.9.9. 3.10.15.20.25 T 50 (X 10°tu/ml) ;3% (c)5.6.7.8.8.4.9.9. 3.10.15.20.25
8k 50 (X 10" u/ml) » FEREEISLHE T SR, MR A2 o/ s SRR 24T
IR /0K 2.3.5.8.10.15.20.25.30.35.40.45 B, 50mm.

[0028] A BHAR AL T 4 I RIAL I8 2 s 35 P BE AN/ BT3B i 77 v Al 54, 1l i
oA EE N B EE A 1) o 22 MR T M 4 245 22 R A R K /N A% (DCN) A7 1 222 —
AL o TREFAL L RALBBEM / B T-E0 A7 3 IE A RIS AT N IEAT o 25U i
SEETT S, & Niemann—Pick A Y. (B HARSEE 7 Srb, 500 40 M 32 B 2R ok
HFER G 1

[0020]  7E 55— J5 [, A R AL 1R R 0K 2 R B (0 T AL S ), R
AR R EA b R R AR 25 2 B NN IZ B 2 %7 2 X o i ER R AR 15 2
TERHE P LA FR R 4 T T« 4525 TIiash s 2 X i s il i iz sl 42
T B 48 AR 7 N, HEFERS RIRIE . ARG RIS LR 22 AT iz 5 2 iz
BN TCI N SRR A 5y, HATE T EHE o T Eahih 4 52 X I, 25 25 T w4
)93 75 28 M3 W] LU I I B A 22 JC A ORI N o BB IR IE T LR T E 183 &
TCHH SR 1 ) 3B S T AR IS B AR 22 T R Al e AR 1S B SR . 8 U B R ) S T R, i 2
Niemann—Pick A &9, TEHASIHE T S, S0 H R 40 Mo s BE2 ] 7R D K PG 1)
[0030]  7E5— 7, A BHER AL TR iR 7 PR IS DR ) A 3K 22 Sz 2 A 9593 491 2
SZ1E) ONS ¥ LSD 7 BE I FLh A ONS 1) H AR 40 BLIR) 77325, H bt Ji 2 #0228 o BOsh 48 B o
M. 2T AR T SR A 5T AAV BRI B9, LBk 84 2 /D05
G ya T T IR DR ) B JE I AT EEAS 2 N A VR B S I N 3 ) 1B B AR T I
A5G 7 PR R AL A T ok A R TG R IR I 43 W s FRAE AT B A M RSO TR T T R R A,
RV PR L R ) DR I s S B bR 40 M e 3. R 8 B SR T S A A U

Ik B2 /b K :(a)5.6.7.8.8.4.9.9. 3.10.15.20.25 8¢ 50 (X 10"%gp/ml) ; (b)5.6.7.8+
8.4.9.9.3.10.15.20.25 8% 50 (X 10°tu/ml) ; 8% (c)5.6.7+8.8.4.9.9.3.10.15.20.25 8%

50 (X 10" u/ml) .



CN 104306986 A OB B 6/23 T

[0031]  fEAKR B 51k, 1697 AL JE R dn i AR Wi M 4 7, HLAE ONS R IE S8 2
IR PRI BEIAE IE o 7E— 288 7 S0, 097 MR SR R = ) 2 s B AR K A . E U B
PRSI 77 S, WS PR 7K A Bl A2 ASML 7E LA St 7 22 70, YR T PR FE R 2 8 N ikl , 151
ur, iMERARS (neprilysin) .

[0032] ] AT A2 Aif [F0 ) AR AR LA FRT 3R 2 s A M 1 5 I U0 B e ) T AN A2 P SR ) AR
R B .

R ] 152 AR

[0033] K IA#EZ THE 20 1 WifER (9. 3X10%gp/ml) AAV-ASM 3 5 ¥ Ty K Ji5 5 5 15
Jeil, ASMKO /|~ bt o A i i 114 P] o 30 b = L S0 /s v S AN 5 T B A7 % A2 A0 1) ASM mRNA
FIS SR B P R 7 5 i o Ho 5 A A2 e R I 1) ASML B R IA R Il I BRI
R E B2 2 1 [ Pl R s o R ABE 23 S80I P A - TR g 5 4R Bz J2 A A DR ] s R
(AR EER) .

[0034]  [&] 1B iz 1 4l 1A A Fros i) i 2 B AAV VRS g DK f5, AAV 2] U i)
A Ao Is K. TR R R (10) 330N T 8 R I AR P R [R]B% l 58 G a2
1Ak (20) HE it entorhinodentate [FlEE S 22 P IRX 2 (30) o 3l ik 2 B 2% @Ry o
A=

[0035] K] 1C 2o 1/ U i B RN A entorhinodentate [ B%EB 7R E K 75T
R (10) SENL TS (cornu ammonis) X Aak 3 (CA3) FIARR [B] /N 28 Jig S 41 i /2
(G) AN BRI AL S0 B A, VRS D AV Z8 FR S FF IR G oo 28 S IV B A7 A A 438
SRR TU I A 2, 8 D0 ) B S 0, JE R SR R AX i B AR (20) I ERAL A i CA3 X
(CA3) FITJ (H) , FUE IR IX JZ )2 (30) Ho

[0036] 2A R T W] LA TP I IR ) R E B AAV-ASM g R N 5 5 58X 15 F, ASMKO
/AN S AR A T P o 0 T ST A R 0 ) ASM mRINA. 232k 2 38 o 45 /) 1y [ Bl s s il ik
Go 35 ZH 2Rk 2 G RSN ) ASM 8 2RIl b 3 K R B e 4k 1 IR BBl 3R o 35 S 37
B FE ARSI 2 ASM mRNA FHEE (. IX PP R AR T BOE [ o B 4 (Il vk BH 3%
) o

[0037] [ 2B iz 7 Wil 1A 0 Fron i mniig o FEVE S 2 AR S5, AAV /) ez il 547
(o, Rl SR (10) FEURTFERAE LGS (septohippocampal) [F]#% T
LA (B EELERR) #odsimze i (40).

[0038] || 2C /2 WonFRifs S M E MR B .. RN RE DA SEE 2T CA3 KK
(11) F A fadk . HhAh, AAV AR IR VAR Sk G i 20 S0 S sl IRISE ST AP 22 T I A R
28 [ ) A oS i, K SRR X R N R RS (40)

[0039] || 3 #h%: 1 i a8 FE AAV T8 /N BRI SUIRE (50) J, R BT SUIR A4 1] 2% 7 (1)
AAV Hh5is . AAV S Is s NE AL (RIS H KR ) 2R (60) .

[0040]  [&] 4 5% T (5 it o2 & AAV-ASM 73 55 4 ASMKO /)> Bl [ %) /)N i (70) 5, S 88 /) Jisi
(medullocerebellar) [F]#H i) AAV 51581 4. AAV2 (505 T2 5 N ST 5 (BT 3 H 2%
KR ) RIEHE (80) .

[0041] &5 #5241 [FIHE D44 (10) o AAVT—-ASM =i & FETE S, W S AR P L R BT SCiR Ak

9
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Fll entorhinodentate [B]#H ) AAV FIRI 5%, Qi o R AT 2428 Bl 52 1, A0 [] ] v 2
IR AAVT-ASM VST e (LS 2638 ), WA i S 4k (90) « RS (40) FITPY IR X
JZJE (100) HIEEAW) - RREIR 340 .

[0042] 6A % 6F Bon T4 A ASM FRIASR] AAV I 444 [(A) 2/1. (B) 2/2. (C) 2/5.
(D)2/7 F1 (E) 2/8] v 55t 22 ASMKO /)> BRUFRIERHA /NI AZ J5 5 S PR /1N I 8 11w FRp N ASML 47 2 B 12
gethy,

[0043]  [&]7A 22 TEUEBH T hASM MRS/ I i% 12 5 22 1588 o 75 AAV2/2-ASMLAAV2/5-ASM,
AAV2/T-ASM&AAV2/8—ASM 4b B 1 /Iy B, A0 W %¢ 21 (1 %% 2R < (A) hASM 10X i K A% 2 5 (B) hASM
40X JTBORAEEL 5 (C) SL4E hASM 5 (D) FL4E ChAT F1 (E) JLFE hASM&ChAT.

[0044] & 8 Bon T ¥ 4mhs A ASM HIAS[R] AAV LI B8k (2/1.2/2.2/5.2/7 F12/8) 1E5f
RERE/NZ (0 =5/H) FR/DMARSKAKT . WA B EEEN A2 5%
(p<. 0001) ZFHY.

[0045] & 9A £ G Bor T R4S A ASM AN [E] AAV IyE FIE A [(B) 2/1. (B)2/2. (C)2/5.
(D) 2/7 F1 (E) 2/8] yEHS & ASMKO /N IR ER /NI RZ 1 5, ST/ sk i oh IS 455 8 1 f
PEBAPE G

[0046] & 10A 1 10B 7~ T ASMKO ( 73 5F AAV-B gal ) ) JWT 1 AAV-ASM AL ) ASMKO /)N
W (n=8/4A) KIEMEREIEERIN (rotarod performance) (7E 14 kSR ) . %A HE
AR R B B (40 55 2 2 B o Y5 AAV2/1-ASM T AAV2/8—ASM [N BUAIE BH T 76 I i
TR 2 DA ZE R AR I (i) 5 25 K T AAV2/1- B gal (1) ASMKO /R (p<. 0009) o X T 32 4%
JEHE AR, VE 5 AAV2/1-ASM [ 7)> BRAIE BH T ZE 1R R3] I 1) (2 25 K TR 5 AAV2/1- B gal (1))
L (p<. 0001) .

[0047] L1A F1 11B 78 T ASMKO(n = 8) . WT' (n = 8) FIP il AAV-ASM(n = 5/ 41 ) 4b
/N (20 RS ) WITEH RN X T AN RE R, AAV-ASM Ab BRI /) BRI 2 2%
(p<. 001) 4F T ASMKO AAV2/1-B gal KbFE[F)/ING o 78D FIREFR I, V5T AAV2/1-ASM
13718 B R A5 B AR /N SRR AN T X 43 1

[0048] & 12 &~ T WUV ST AAVI- B gal BiZR A5 hASM (K] AAV IMLIE Y 1 F11 2 f¥) ASMKO /)
(20 JEIRE T ) BN AR BB IR AT . KN A B 5 N3k (rostrocaudal) X (S1 =5k
il S5 =R ) o A5 R ANEIE At S ASMKO /N LR E AN (p<0. 01) o

[0049] & 13A U] T AR/ MIRAZIX. (P E] (interposed) AN ) R SEEE 7 (S0
R JE A AR 0 ) 2 TR AR o P8 13B U B T RN AZ X (Pl R TR) (interposed) .
AMI ) FIRGT DX R AT GRS ) 2 MR, i F kR OR E B, TG T AT
0 AT 3 AN 45 R AR T B SRR BB 2o 140, DON =N & | B 20, e
T A 3 2 11 B 300 T 1 A 5 1) AN B A i A ) B0 A Ak #4AF DON P il 3
[i7) DX P A S 1 40 R A o

[0050] & 14 ¥iBH T gmid 4t (a2 68 A (GFP) [ AAV () DON A& )5, i T 8% FATisshMs
TSRS B 50 A

[0051] & 15 P B T 4mhdat (a8 685 19 (GFP) [ AAV ] DON A&32% )5 , B Eah Ao h il 4 (0 5¢
JCER A

[0052] || 16 B2/ T 3KiA GFP [ AAVL ZARPIAL I 22 28 /MixidZ (DCN) J&, 70> B Y 1)

10
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GEP 73 Ao Bk T DON, S AEMRIR A B2 JZ < Fr i 1 < /0o B2 J2 R0 18 HH 2 1) GRP [ P2
. T IR X I8 52 5k 1 DON BTN / sk i 5t 25 DON,

BAXHEA

[0053] & T B Gy M PEAR A B, 1 S SR E RS . AR A1) H A S
[0054]  ARiE “HIER” FR A2 5 N0 T BRAS AL Gl 45 11 N A9 B AT / BUR IS T4
TGN B4 M AT 7 BR P B ) A S BT TR IR T 45 R 2 IR -

[0055]  ARiE “FEEIZLFUR (gp) ” Bk “TER UMY, 1o T a2 T B, FRI 2 &
A AAV DNA FERI A i #R T IR, SR G  BiEhReMETC ¢ . AT LAIE i e it S it
151 F B B B T E Clark 2% (1999) Hum. Gene. Ther. , 10:1031-1039 ;Veldwi jk %5 (2002)
Mol. Ther. 6:272-278 H FIrak %) 77 V2 A 5 5 283 A i) 5) 1 2k IR 4 ks () 8 o

[0056]  ARTE YL AL (GTu) 7, YL MRk BB IR A7, 1 0% T B 2 T A
INF, $5 0 2 S L Pk 1 I B A% 5T 1R I EE 4 AAV E UK TR 1 B, 0 i B s 1k 0 R
(infectious center assay) ATl & K, WHFR b & #) M o0t (replication center
assay) , WA T McLaughlin 2% (1988) J. Virol. ,62:1963-1973,

[0057] ORI “H T HAL (tu) 7, 48 T BRI E BT FHIN, TR 112 S EUh Re R 2L )
P AR R SR PR EE ZH AAV R RIURE [ R, W AE Dy e P DA i Y A I ) S 4]
BTk B, B, 78 Xiao 2%, (1997)Exp. Neurobiol. , 144:113-124 ;8{4F Fisher 2% (1996)
J.Virol. ,70:520-532 (LFU Y3k ) ATk i .

[0058]  ARIE“YATTIN” “YRTT A RE” R SL FYR A FE I 2 S EUR BRI B b8k MR ZEIR
SR BN AT I il R & R E W) & &, Bl ARV &5 R Anph 22005 BRI 1E, 914, 55 %
WEEAA T R 909 AH 2 6 48 s 31, A TR i sl Walk ley (1998) Brain Pathol. ,8:175-193
PRI e AR “YRITRLIE” Fe 2 5 BUE RN By 1B BUR B IR B RS IEFRE . 7]
DL T o AR 2 0 PR R I 308 0 8 10 g vl o A A o

[0059]  FiEAA AW

[0060]  ASMKO /> F& 42 2~ 1A 1 A Y F1 B Y Niemann—Pick J% %5 ) 4% % (Horinouchi 2§
(1995) Nat. Genetics, 10:288-293 ;Jin 2 (2002) J. Clin. Invest. ,109:1183-1191 #
Otterbach (1995) Cell,81:1053-1061) . Niemann—Pick 55 (NPD) 25 A s 7RI R0 3
HR 8L AR 2 AR , FURFAEAE T BRI AP 22 M TR (ASM 5 4o 22 5 8 Mg L el 0 PR /K it
B, EC3. 1. 3. 12) WyistfBht. ThaebE ASM & A KB = S 30 A i P #h 28 o AR 4l i
(RIS AR ) M SRR R ) BN . X SEUZ AR K EY 9K SRR TIE i, X 2 A 2
NPD bR AEMEREA EZ 40 R . ok S B IR (A7 AE 5 15 4 M Dh BE 938 o F 3K
2R ARG AETL T TR P A 22 AL L FEAHOC (The Metabolic and Molecular Bases
of Inherited Diseases (I5ALEH FACHE A7 T30t ) , 4748 Scriver 2%, McGraw-Hill,
New York,2001, pp. 3589-3610) . 4k ME4NMuA (14N, HAMIAH 5 ) 51X PR
FHIR, o Il e Vs T 4 ot o O 5T I () v 7K SR AR o o S Tl JI Ok O 5] o LA R L P S
P, 5350 ASMKO /)y BRI BRI A mh K B IH [ B2 (1) 2% 5 (sequestering) (Leventhal
& (2001) J. Biol. Chem. , 276:44976-44983 ;Slotte (1997) Subcell. Biochem. , 28:277-293
Fl Viana %% (1990) J. Med. Genet. , 27:499-504) .
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[0061] A BHZ &R0 25T LU W R IRFNE B < L5 04 P 73 5 (0¥ 2 B AAV-ASM &2 ASMKO
/I e ) 2 i 3 2 ASM mRNA AR 13 )51 RA b5 i 20 SO SR AV R BB A 28 e IR T A e 3
AH— BRI A AR B AL s R A o B T AETE S A R R FUER Ak, AR RN (VRS ) g5
PRGN LA T BT 5 R ) 1, 70 X5 0 3 B A0 R [ CA3, AT pAy ) o e 0 Py L X s )22
A I F ASM mRNA FEE 95T AN R B E— 80 53 26 T DUT (R AR B < 320 (050457 1) s il
AARTE R 5 B R K RIS I, A1 P 38 e s 2D () A s SRS B R A AR AR I

[oo62]  [EISL, fE—J7 T, AR BERAL T V8 7 W FLal P Ah AR 16 77 v o Tl I AR & B
(R TR T R AR (AR T, SR AP AR B4 T 7 A i 2 A 3 DR Hh (1 i
&L 4N, LSD, 4nge 1 v BT A1) B0 » R ol A 2 SRR (R 5 ) ONS IR0 o 8 Ui BH 1
[R5 77 SR, A2 A B Niemann—Pick Ffil . 7ENF E 1) SEHE T 58 1, AP &AW v] LA
HERR B R 2% W R O W A 4 A5 « =S IE15 . Tay Sachs i~ Lesch Nyan I FiHE () %k
(Creutzfeldt—Jakob) 5. AT, A& B4 FH 2 JE 9 KB AE Ry v T 5 2R R 7 V25, e L A F
TETT BT R 2% g B ER AT R R B 1 — AH ORI

[0063]  7E—48SLt 77 S, Va7 AR A I TV R AR 25 24 v i 8 B IS A 1R T TR
FEERIIRT AAV A4, AT AL FE R ) AE ONS PR B 5 — AL sl B3 B sl UVR T KR Ak
FE— 25 7 L, AR R e E 2D 1 (a)5.6.7.8.8. 4.9.9. 3.10,15.20.25 Bk
50 (X 10"gp/ml) ; (b)5.6.7.8.8.4.9.9. 3.10.15.20.25 5 50 (X 10”tu/ml) ; 5L (c)5.6.7.
8.8.4.9.9.3.10.15.20.25 8% 50 (X 10"iu/ml) . fEH L9t &b, B HEL RN
(intraparenchymal) V5 S 2 FE AAV 2RV 2 BOm IR SEIRZE 24, b fe R R LLYVR
7 7KAE B 25 2507 15 2270 2.3.5.8.10.15.20.25.30.35.40 .45 B 50mm 125 245 {67 sz 0] 5
BRI SvN

[0064] 55— ML i TR IRTE B 02 SR 4R 2507 i (BB — AN i) A 7 ed (28—
AT ) TR T T S TR IR g /)N B DX, A FH AS R 2R ) S JAg Hh BrR 16 U7
VBTN, B, AL ZAE o« B KT FLBhA CNS Fh ) — S 22 50 ] DU i e AT e S 5
PSR EE S o 9, 7E NS, — 2Bl 50T DLES B 1000mm B A KPR B . BRI, 7EAC K B
[R5, AAV ] DAHTAE B S PRI AR IR B Rl S i Sl ik 21 3 4% S BER 4
M f

[0065]  F& T T i (AP 2255 2 B AR HAL R BT 0 B I i [ % PR T 25 SR 48 ONS Y IR 801k 25
AT p, NBL2 2507 s R H AR XS B A Bl o e R mT . 540, mT LIS 3-D SEAAGE A7 AR AR
KPR HFRX 5. 7288y 2, B 254 RIS S ik B2 220 0. 1,0. 5.1,
5 81 10%4E2 /D 1,200,500 5} 1000mm’ [¥] H b5 X IRAG BE M =% . 25 240 i o] LA Tk 8
o 32 0 X3k P38 S A0 28 0 S L IR X 3k Y o 46140, B2 JBURH bventral tegmental X & 52 EE/]
B R R OO SUIRAR ) o ] DUSE ) B8 SRS 0035 26 DX P AR e I ey
REURARSG I AAV 30 BB (K5 3o AR D3 — A ST, g S Al ke 1 i EG A DX )
G (well-defined) AT PN R S5 o FLARZE 2547 s ] LAAL T, 4, 566 i+
CREFBEFIAT ) <P /i CELFRGEE /NI AZ ) TR CFelii s R Fe i ) < omfin (SRR i Bz
J2 5 B, K2 P B TR s ) s A

[oos6] XF T AN M b 45 M W % ¥, & W, # @, The Human Brain:Surface,
Three—Dimensional Sectional Anatomy With MRI, and Blood Supply ( AN :{# H MRI
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% T — 4 W = 3], FAt i ), 28 2 ik, 90 % Deuteron 2%, Springer Vela, 1999 ;Atlas
of the Human Brain( A 5 & ££ ), 4% ¥ Mai 2%, Academic Press ;1997 i1 Co-Planar
Sterotaxic Atlas of the Human Brain:3-Dimensiaonal Proportional System:An
Approach to Cerebral Tmaging ( A )35 H] 3744 5 ) B4R 33— 4k LU R 4 - i Bl A% 11
77V ), g% Tamarack %5, Thyme Medical Pub.,1988. XfT /MM 4ifn%eE, 20,
54, The Mouse Brain in Sterotaxic Coordinate ( MAKE AL AL BRI /N U ), 28 2
fi, Academic Press, 2000, W1 FFEL, 7] LUK A 45 44 5 5 — P 5L 3049 s b 16 AH AL &5
FARE IR s 90, K5 i LB, B 56 ARG UG 304, 7 AR ABUR PO R X — i I ARt
ST 2ASA6 3, 0 ) R A 000 Py R DR 2 = R AV 50 ) b 8 T B A U AR 1) T S B R
(septal pole), M 22 BN 55 0 B FE = BLF A PRI R Z X #2850 (Principles
of Neural Science (FHZRMEIEH ), 5 4 i), 4n%E Kandel %, McGraw-Hil1, 1991 ;The Rat
Nervous System( KL ERS ), 3 2 i, i%E Paxinos, Academic Press, 1995) . 4,
PRI BZ 2 ) TT 24 B i 22 vk B, B &t TR e oy w2 s =242 —. kB
TTT JZ 40 B iyl 20U B 55T 22 i S AR 22 52 [R A X CAL M CA3, &1L T E 2L =
[0067] AN CHER) AL ] UM TS AR 28— () A7 A&t ONS 4
ISk rh, RIS EE . 78— ULy P, 58 AN SR AR B R A I BE R BE I
CNS X f5H

[0068] A T EARRE T M ALK 2 A AR 28 FR G 1R (X, U HR AR I 2 I R o (X
35, W DAIE I SRR MRS Sk gn 2. AN, FEAMRFFE AR —K, BEH R A EIE U E
[ E (HEAFUE T ) BISZAAGE MAESR AL . AW H i 20 % 38 MRT 415 43 SLARE [ HE BRI 11 i
( HA fiduciary Fric 5 MRI AHZS KT ) iR o SR MRT BERHEAS 2 384T S ARSE B4 I
THEAL R — 2R S T ANl 1y 5 FH T30 5 B4 S0 1 B AR AL RS o 3R LRk
NIRRT AR AE SR 3- YEARAR . TEHE AL B4 Burr hole FFH AL T5%
R M BB NG B IR . NS 2902 Rz A b 2tk . 285 8l i
S 22 A H BRI R 4h 24 ARV PR IR o il S0 1) 18 B A ) H bR A AT DA A A
(R25 2iiaae, i, ERMEE T R K )2 M, B AR S AR 58 N H

[0069] I AMUE AN 5 T IR PR YT B9 AN 7 TR 58 F 25 2590 ) PR, R Ay
LE AR Y R B W] LLYEAIE M s A th R va T A At e ko i, T
LSDs 715 2 Bl A N RIS B, 51 4n, A E 6 P i () BRAE Watson %8 (2001) Methods Mol.
Med. , 76:383-403 8%, Jeyakumar 25 (2002) Neuropath. Appl. Neurobiol. ,28:343-357 1 it ik
1o

[0070]  FESEES /N B A, 3 S KT AAV IV IS AR B 0 4, 1 &2 5w 1o A T AR L3, 1
F5 NI G 7 S AR AR AR IR i, R UER] T R RS vl DLz by 5 150 1w 1
AT (Janson 28 (2002) Hum. Gene. Ther. , 13:1391-1412) . 1897 ARG TE ST S B IR
VEST, B R TR, R IRV ESE (tract) BEE . W] DT H 2 AN E A 5T a0, 75—
SEETT S BR T AN R B T SRR I AAV IS4 25 R T R
O] AAE S — A28 2567 s (R s [ o

[0071]  FE5—AT7 I, AR T AR AL IR B AL AAV BRI ZH 1K 77 v, T 190 [ il 58
B0 2 2R AR F AR T . AE—S8SE T7 S8, P oo 2 B 40 i 352 LSD 4

13
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Mo 3, W1 1 s (S0, 0, Walkley (1998)Brain Pathol. ,8:175-193) . fEi
PR S T 2270, Wi 22 Niemann—Pick A 5. fRIXE L AAV FEPR 4] 5 52 i 400 35 1)
PREE TG IRRZ I 7 5 B G 5 400 75 1T A 22 TG TR 3 S R AR R A 5 AAY I 2 UMLK AL 5400
BRI A 2 AAV FE R, A B RORLA Y A HLHE R il R ) L s e ek 4
TCIIZ, AW AAV R 20 2 (a) 5.6.7.8.8.4.9.9. 3.10,15.,20.25 B,
50 (X 10"”gp/ml) ;(b)5.6.7.8.8.4.9.9. 3.10.15.20.25 5 50 (X 10°tu/ml) ; 8L (c)5.6.7.
8.8.4.9.9. 3.10.15.20.25 B¢ 50 (X 10"1u/ml) o 7F4HF & WIS T5 % T, i o i B ph
JCH / B R RN B ML TR B 2 /0 2.3.5.8.10.15.20.25.30.35.40.45 5 50mm.
TEA P T Z2rh , AAV ZE R A 18 Sl SR BN B s i, B SRR A R B 2« fEA
X e PR B AT DL 1000mm B K

[0072]  FE5I— U7, AR HIRAE TG IR P WAL ik 2 B R R 1 Al
LSD IR FL B4 CNS [ B P4 Mo 75325, B b fi 2 ph 8 o B 2 I 4 il 1% 7776
T 10 2 0 (1) B SR RS B 5 AAV ZUATI A &9, B IR o 2030 oy e i v oy M
SRR I 2 R 5 A9 B URL B P A 0 W 5 o 100 v L N Ss S  AR T I  ATR JE T
PP ARG TR IA RN Wl s FFAE AN M R A B TR =) G 2 S R = A TR b %
B R, LS T B, AW AV EBARIRE A ER D (a)5.6.7,
8.8.4.9.9.3.10.15.20.25 B¢ 50 (X 10%gp/ml) ;(b)5.6.7.8.8.4.9.9.3.10.15.20.25 B¥
50 (X 10%tu/ml) ;8% (c)5.6.7.8.8.4.9.9.3.10,15.20.25 % 50 (X 10"iu/ml) . %m0, 7] LA
T8 ok T I A0 o A v B A K AR B R BE Sl H B -6 BRIR AN BN E R S —
MR, 38 AN 2 S iR S ) (Sando 28 (1977)Cell,12:619-627 ;Taylor 25
(1997)Nat. Med. , 3:771-774 ;Miranda %% (2000) Gene Ther. ,7:1768-1776 Fil Jin %5 (2002)
J.Clin. Invest. , 109:1183-1191) ,

[0073]  ZEAK WA 53 rb, v UAsE A ATART I35 BY ) AAV, B3 A BEAE L0700 193 55 1 i
T S IE K . AN R B RE e S U7 S8 rP S P IR B AR B M B B AAVLL AAV2, AAV3,
AAV4, AAV5 ., AAV6 ., AAVT FIT AAVS ( Z: L, Wl T, Gao 2% (2002) PNAS, 99:11854-11859 Fll Viral
Vectors for Gene Therapy :Methods and Protocols( H TI&RVEIT IR EAR i
SIS TT ), Sl Machida, Humana Press, 2003) o B T ZE AT A1 B8, m] DA B HA i v
M, AR, REEFR A AAV B AR TT DL TR A TR 7 AR A AAV SRR 7ESE —
AN AAV MY BYRA SR 3 H — A AAV IS BUFE R R 028 s 1, 5 AAV2 AR Fe AT AAVTL 2
RIZL 1Y) AAV Z AR ECS 7T AAVS A58 FT AAV2 LR 4118 AAV 3 4K . (Auricchio %% (2001) Hum.
Mol. Genet. , 10(26) :3075-81) o #NIM, AAVS FJ LU 5 P b Hl B 75 A S B AT FH <2 8 P It 491
U HE TR AR A VT R B R K TV Ak

[0074]  AAV E AU A AT L AEEUR Y HREE (ss) DNA 41/ E: (Muzyscka (1992) Curr.
Top. Microb. Tmmunol. , 158:97-129 H4Eik ), i = 2, 3= T AAV BIZ R B A rep 1 cap
R AL, 7 BT RR 2 A FE SR IR A 1K 96 %, B R PR 145 B ZE XS (bp) B b5 5 57 4
(ITRs) , HH R JH B8 DNA Bl IS . ER BT AEE T, B R AV 5
MNIE E g R, s fE S a1k 19q  13. 3 BT Ake Sk, B AT AR5y 33K (1930
BEEI . BN AAV R AT LAY L Bkb [ ssDNA, R B8 N4 4. 5kb F T4 LRI 45 7T
i, SR E R T . AR, 19T 7 25 H ) No. 6, 544, 785 T TR I R R BT R 48 LT 1%

14



CN 104306986 A OB B 12/23 B

PR PR I o

[0075]  7F Ut B A Sl 7 Z2 b, AAV 2 AAV2 B AAVL. 14822 I R A S 6 55, o H 2
AAV2, LA 3] 25U RAE SR RIGTT B0k . AR N T3 2GR AL T DhBEME AAV 11
SRV BRI . IRZ X TH T AT NEE T AAV A Al R 628 125 Fh o iEm]
DLAE K & HACOCRR 1 2 B8 0 4 3 (2200, 4504, Viral Vectors for Gene Therapy :
Methods and Protocols( HF &I VA T B BE 2K « VAR SLE %), 4 %E Machida,
Humana Press,2003) . I4h, 3£ E EH] No. 6, 180, 613 F1 6, 503, 888 H1 L& Hiiik T #E i) CNS
YN ST AAY [FEERIIATT .

[0076]  FEA R BHIRE & 77, R ARG nT R E 4% 8 3l 1 AR B R . R R Gm b A2 4)
TGS T FLAE ONS IR IA B REL Y 2 /D0 G 1E » fE— 28577 R, #2E R 4
B s i AR 7K I o A U0 BH P PR SIS T S8 v, Vs Bl AR UK AR I 2 ASM. N ASML IRk IR ZH RN Dl e
cDNA FEFIELATT (5 W, i, 3£ EEF] No. 5, 773, 278 F1 6, 541, 218) » H AL EE /K AR
B ] LA 1508 )59, i an, anek 1 i

[0077] AR BHEE—D4RAE T R T R AL B0 B0 48 N B JR K BR B 1 77 Ve FEIRAE )
JiiE R a4 @ Y TR . 9, &) P BRI T DU SER RS 1 - B PR AR M kK
(EC 3.4.24. 11 ;J¥H)B&FS, 40, P08473 (SWISS-PROT) ) , Jifs & 25 (4 AR insulysin (EC
3. 4. 24. 56 ;JFH)E RS, 40, P14735 (SWISS-PROT) ) , BX thimet ZJkEE (EC 3. 4. 24. 15 ;¥
5% 565, it , P52888 (SWISS-PROT) ) o

[0078] R KFEFE bl il % 5 BRI 3R 18 3 N IR 5% 8 B 1o 8 EL A% 40 i Hh 2 R IR SR Rk 1)
Ko — 2SR M R A A B R A s R R B T BB T
1) 3E PR il S A FEE A PR T, B4 M5 (CMV) JH 3l (Kaplitt 5§ (1994)Nat. Genet. ,
8:148-154) . CMV/ A B 3- BREEHJH 3T (Mandel Z§ (1998) J. Neurosci. , 18:4271-4284) .
GFAP JAZ)+ (Xu %, (2001)Gene Ther. ,8:1323-1332) 1. 8—kb #H& JTE S M/ EERG (NSE)
B & T (Klein 2% (1998) Exp. Neurol. ,150:183-194) . X% B - Il ) &5 (4 (CBA) 3 8h T
(Miyazaki (1989) Gene, 79:269-277) Fl B - #FEHFEREE (GUSB) JH3) 1 (Shipley % (1991)
Genetics,10:1009-1018) o 2y T ZEK KA, W] LK At i 42 J0 44 oy A T S VR e e e 2 1A
W tn, + 4k BRI &5 55 - W eiE (WPRE) (Donello %5 (1998) J. Virol. , 72, 5085-5092)
B4R KIEE (BCH) £ MR HFIRALAT A

[0079] X T+—4& NS JEPRVGR YT N, 77 B4 il 4% S 0ih 1tk o A b, dd ot A0 4% 25 M 4 o A f
N A ) TR 3RAF L AAV SR 2R R R IA I 259 24 %, B iR + Habermaet %5
(1998) Gene Ther. ,5:1604-16011 F Ye Z& (1995) Science, 283:88-91,

[0080] W] LA FH ARSIk L0 BB AR AL 7 R 2 B2 AAV i3], 4n & B L4 No. 5, 658, 776
FiViral Vectors for Gene Therapy:Methods and Protocols (] T-3& K& IT IR TR 800k
TIERSLE 7% ), 93%8 Machida, Humana Press, 2003 #1 TR 1] .

[o081] LN IySEtifal R4t 1 A% B Ikl B M ST 77 28 o AN SUIE AR N T IR B W] BLIE
AT A5 Pl SCHE I 5 T A AR AR e B (R ORS f BlE [ o XA ) e A S A T AR BH 3
BRI o SEAG AN DMEART 7 3R BR A 2 B

[0082]  SL ity

[0083]  EEZHAAKMHIE &
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[0084]  ARPEIERI A #4 VIS (BT IO ZE RN 20K ) SR B AAV BT . ZE R 2 50
Rk 5 e 55 T2k DNA (1) Tagman® PCR, f12 §T4RIER (Clark %% (1999) Hum. Gene Ther. ,
10:1031-1039 ;Veldwi jk %% (2002)Mol. Ther. ,6:272-278) . i1l 5, FIAC 58 V5 0 G2 1k
(50mM Tris-HCl pHS.0.1.0mM EDTA.0.5% SDS.1.0mg/ml & (A K) 7F 50 °C Ab ¥4l 4k f¥)
AAV-ASM 1 /NIRRT A DNA. # DNA A 5 56 SR A Bl X s By (PCR) , A 5 84 DNA
W S A A A B BV R R B 2 A TR AR KIS 1. AR S L SE i Tagman® 3%
{52 £ PCR 45 3, 4 Perkin Elmer—Applied Biosystems(Foster City, CA)Prism 7700 /5
FII R AR .
[0085] W] LIASE A S G 0 AR e Wi s 485 e mT R I bR il SR R 0 B - P FLBE Er R B 4k (2
HEEER (GFP) BI#ifk. H AAV 7 5 5 K40 (440, HeLla, 8K COS 4 ) , FdbAT Ak
M FE IR IE, W X—gal (5- ] —4— & —3— MWk — B -D- ML FFLM ) 1 B - FFLBE
B2 AR 3 A B i Qe A B T GFP 2% 3 R Al B 1 5 ' s Al o A5 4, 4 B @B AT 0K
¥ 4X 10 HeLa 4N ERAT T 24— FLEFFRPAR IR FLA , ERDEE A KRk, E )G,
RIKZ) 24 /i )i, F 2 EPERRGE (MOT) 10 () 5 7Y Ad RS20 i FH 378 S B 1) A 2B 3 AR I
FIAEITCIE . — 2 =K, MWL R [ 4 M9 B3N 2 A1, A 4 B E AT 18 4 K
(fFltn, X-gal B TOERIMBEMEL ) o WERAF A TER M0 B — ~F-FLBE 17, 4 40 Mo &
ET 2% Z 0. 5% K _EF FAEH X—gal X B - FFLHE FEEE Lt THEGRTFIR
U0 40 B SRR R o RN B Al R R R 1 L AN R AT (tu) o
[o086]  /INE i LSD g B AL IE
[0087] - JEWE 1) ASMKO /N FRAE FPAK M2 RGP & A S35 10 NPD i 2, Lk PCR UFSE4l A
TRRERBREE. HRRPOE 75 H 10 FER ) ASMKO /) BB I 22 JULE 374 e [ HE 4R
b TR R FR IR B, 7R AR RN B — AR IR TR AN AL o R PR i
BE (9. 3X10"gp/ml) AAV2—CMV-ASM (Targeted Genetics, Seattle, WA) JES &g LA, &
LT AR TE AT AARR A AT AW 2. Ommy e AT 0 1. Smm AR [ IEON 2. Omm. 2% 1 fA AL
PREADR T AAV2 20 0R 2 g T UIR P22 5E [C A X 3 (CA3) HIARER TG, LS 2 R T Rt 15 4
PR B P L DX 2 = R B S AR 22 TO IR SRR o LA 0. 21 1/ 20 Bh R 2R AT V5, S
1. 86X 10" FE PR 210k 25 25 2 R A i
[0088] i FH ASA5IEk AN IR Sleat 25 (2004) J. Neurosci. 24:9117-9126 F1 HILIK 75 45,
it Smartrod (AccuScan) b RN R4 2 e 4 R MR/ BRI 32 B D BE - ¥ 10A/B R 11A/
B R Bx TR A IZ3) ZhRe Pk & 1IN & 1 1 4 WA i 25 3
[0089]  ARJSTEVEST (pi) 5 5(n = 8) B 16(n = 8) M ¥/ AabFE. 43 #7 )\ (78
pi 5 5 A 15 JH, % Hn = 4) (¥ ASM mRNA FlEE (35 0 A » LS BB 0K A L[] Fe s 2 2
(supraphysiologic) AKFRIFEK. ALFEFIRM 8 M (FEpi G5 MM, EHn=4 H
T L B AR 43 M B AR IR 5K (R I 4 (A IE , X2 W 5 LSDss FRIIE RR i 2o 105 4% 1) e
B BAEH T
[0090]  7F pi Ja 5 M1 15 Jl, 7S CRMN) B SRkl 258 24 % 5 o T AAV2 2k
R T 7 AR AT /N b 20 J5 BT 40 I 2 AT D JiE DA B¢ CA3 R HEAA 40 i AT oriens 4 fiiL)Z .
X Mres NIRZIEN S0 5 T A A 22 (RO i 5 A 1 oAl A7, G 5 R 46X (subiculum)
RS X 1(CAL) Fl 2(CA2) o A FHHTA ASM B o0 B HUAR K G B2 52 YR SE T 14 2 41 b
16
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ASM 5 I IOAFAE . BRI R EI AR5 mRNA AR, JF BA — S8 HAth 2 47 73 A7 1R 2 1 o
[0091]  SEAE PR AN [R) st (1) [ 0 25 A 400 DI 0 20N ASM mRNA FTER 15T 0] 4tk
(5T CAS, P A F g 0 P IR 52 J2 6 R AN 2 A8 A i 9 e 2 PE PR (B 1A R 28) o 7
T AT A A7 5 ) A S o 8 ST SR S B AR £ T ) TR A IE A — 2 (K] 1B
2B) o IXAEH] T AAV2 22 )75 1 ASMKO Jii ) P ¥ L5 44 L B ¥ 5 F entorhinodentate [H] @ o )38
o] 4 S IB 5, LA R IE S R i o b JE kAR % (& 1C R 20) o B SRS AS RS
B RLA AAV2 18 %0 X S e A7 S SRR o o SRR T B D & R AR VRS R A7 2
) A 5 R0 C 2 2 85 TIT R TP I EE o H R IX 2 (1) 5 R ok JR AT 2% A8 2 B Ff o 3 Ut
PRAR, FOXF T AAV2 BA 5 ZU ) 1) P, R8T g B AR P ) o R 2 1) ) BB T8 2 o, i T
SRR S B A o PRI, 5 IR 3 A 4 320 (M AS7. 557 0 2003 o 308 ) by I By 5 | 2, IX 3R I 32 52 i)
(IR A & oo ] DUE B 3 md s i R 40, A i i B i g AAV2 B30,

[0092] S AMIFST T ASM I ASMKO fixi o IH ] B 55 55 B8 ) o SRR SR B R M AR RS
(Streptomyces filipinensis) M/ 45 AR E R 2 G900 B 7A%5¢ 5651 (Leventhal
& (2001) J. Biol. Chem. , 276 :44976-44983 Fl Sarna %% (2001)Eur. J. Neurosci. ,13 :1-9) .
P T3 2 & (140 TH [ P 45 440, A v 5T 10 ASMKO fisi BT K I SE A s B E v 8, T IE 3
[/ BRI A P AL R A R R R

[0093]  AAV2-CMV-ASM 73 5 S 2 pi J 5 A1 15 J&] 1 ASMKO /) B3 7E F 17 ) A0 X)) g 2 4
HREAI N IR 7 2 s A e 2 AR s gt (1 1A FH24) o 3K 5 R VR AF B AHIE 1) ASMKO
X HE ST A AH 5 FERT HE A I 6 AR (] 45 74 R oA I 381 Ry 7T 0 SE AR 0 1R 2R G 6 0 AAV2— VRS 1 M
HAERE R B SR P R R R AR IE T ASM 0 [ 4k R 1tk 40 e 28 (49t AR ) o I 58
FUIRBI T ASM 2R (1 JFURE R YA R AR O 5 e 2 W i — MR BE R S AH BAE o SXRiAH BLAE A
TR AT B8 S B0H ] Fe Ao 20 B B8 M R s R ke, B R ] e N G HE B AR &A% (PR A sk
s B 5 (Leventhal 28 (2001) J. Biol. Chem. , 276:44976-44983)) .

[0094]  7EWN g DA, i 5 F entorhinodentate [F i 1) 70 40 g )2 0 WP [X Ho0d 22 21 3
A RO R 2. E I FE RS IE BB 8 L ASM 3R (A R R K3 2 Hs oK. X&)
AAV2 (35 [ B 51 i I, B R 22 om] DR “BgER 7 044 ASM & A 52 b 22 8] FRI AL 23
R, TR D a ASM BT ASMKO— 520 f 40 fd P g AE o] 2 RN LA VA7 2808, & A
TG0 35 5 6 T7 RS I AR PR

[0095]  ILVPHT T AAV2-ASM BRI S iz i 5 3 30 T NPD JR R 4E R R A IAS IE. — 1)
K JE I 200 BEAE I DT R E R T pi S5 5 A I AAV2—-CMV—-ASM V=55 1 oF SRR 5K 5
B R0 L) 2 5 AR (3R 2) o PEIGHS 0 BRAS 30 1E 5 40 M AA) i Pk 2 1 g LT 20 R 2 A [ )
X R 2R BT DX . P R R P MR I 7 2 s T AR 4% (1) S T T ke
53R A i R BAE AL, R E R 4B R e ASM B A K L E 2. WA O
SIS ST 2 AR PR DX 3 P B B, A0 P I 5 A BRI B R entorhinodentate [A]#. &
2 A E AR BRAE S 2 R P 2y 30-35mm’ B 5 22, 78 [5)10 P IRIX 1z )2 A g 5-8mm® B 51 2,
X Y IR 7 2 A 1-2mm’ 8RR 22, N A B 4 2-3mm® BE £ o X HE— D SRR R AU A
(R sz s R T X R T R, B i A HOR Y B S R A, BRI Z5 ) (K
A2 HIXLERE ) CAMZGERIE (20,3 2 PR “RSCRAR” B SCRAE) .
[0096] 4 T I B g B 00 A ASMURE S M 1), K 5 — 2 ASMKO /) R0 3A S 485l i 4 2 A
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AAV2-CMV- B —gal X IREAA (ZE pi JGIK 5 F1 15 & Hn = 2), JFALFEH TS,

FERTA DU M o 5 0 P DR e 5 RS Bl PV, JF 35 LAt 5 A B s Jo B A 25 8L
A= o

[0097] £ 2
[0098]
RS AL RIGITHY AAV2-ASM JEIT I
Vi) {00 gy A
[0099]
CAl1 [X el T
CA3 [X RANS +
ot e 4 2 AR *
. o+ +
X et X
CALE 4
CA3 X
bt
AR el 2 2
I et +
() 4T Py PR [X 2 ) I -t
XA P LI R R s s
[ e g g o ot
At R
XA P A e B
B e o B
ElliEErNeS et s
SHMECR &
et e

[0100]  ++++ SEFp BT 40 i sk 5 2R

[0101]  +++ VT2 40 rb s 2L, — 2640 g oW 82 Bk IE

[0102]  ++ —2E4f g T 5 21, VT 2 41 e PO 2 B IE

[0103]  + K740 M IR D B A BE, S br A48 f S 20 1

[0104] [k, AR A< B, BRI S i o FE AAV2 23044 2 LR ASM 2 [R5 8 22 52 T ASMKO

18



CN 104306986 A OB B 16/23 T

SO R SH AR G546 o X AAV2 AR BH P IR 25 1) I B0 KT 1E R K B i 5 A o Sl i 9T
WEBH Y, H B oR T 85z % A AE entorhinodentate [A|#& ' (Kaspar 25 (2002)Mol. Ther. ,
5:50-56) o FEILFHIR 1) 45 FAE B T 8l Sia Hirn] LR AEAE 52 W RO BUR F M B Moo,
F HLIX Iz 4 A X, S BB 25 A8 AR S S ze 0 ) 22 A DR S I RO BRI o o FRATTAERIE
B T Sz i AN PR T A R L6 b5 g I R AH S 1 (B 2 o 308 ) i 5 0 i e AR AE R RSUIR A (
3) FISEHE/ M (B 4) [Fl% o X UE B T B R S I AR 22 o P AAV2 [R5 518 H 2 e BRI
) — e

[0105]1  F] 1-4 X 10"gp/ml ¥ FF () AAVI-ASM FlI 8. 4 X 10" gp/m1 ¥ B [f] AAVT-ASM 34T T
FEAARIAIE G . RVEF AAVL YA I A I ()08 () i 58 0a 3, AAVT 2005 7 ¥ i 58 is b,
AAV2 AHALL, FEAEZE M X ek A 7= 42 LSD R EERIAZ IE (S WK 5) .

[0106]  JEET AAV 2/

[0107] 55 SR ASMKO /N R T2 B Fr g M HE 2R o 527 A0 X A 4 5 I ok
TN 5 T St 2 /N s PR T /8 J A% DX ) A LAV B e — ELE A, T D) R R 8RR N i
FAE FCE A BCER A l FL T A ) 27 R T o U IR B U s 8 o L CAE i
AAV2—-CMV-ASM L1 0. 5 s H AR 1) 23 56 2Ry /S iRz o % T 13X 10" J5 PR 20 Sk 11
FEF S =TT RS E 7 N AR . VP IRIE BE KT ASM mRNA K38 (ASM B2 3%
VNS | e 3G O S I A s e S P S

[o108] FERREEE RS GBS S AETOUS . HT REREES S, HAE
IR S5 Fm 2 AR, RIATT I ASMKO /N A AP SRR R W R g 0. AR 1IEH /D
A RIAE R R Y

[0109] 545464 A2 B B 40 b i, LA/ FR B8 Kb A3 7E ASMKO /)
S T R A M B S B AR X L B AR AR AR T, SRR P RIS 3hAT N . 1R
TE /I B A W% IR Y 40 B 16 2R 2 R [RI RS B AT A BRI AR O 2 2R o

[0110]  AAV2 ¥ 5F S VR E0/MIKRZ S5, /N6t ASM mRNA ASM 25 [ ORI 45 4 2 1 Y (0, 2 B
PR o X SbgE BRI T VRS RN R S AAV2 #5 SN RE . AL, /N i SRS
B ASM K& (-3 B B 4B AE T, ail AT i /N RS 2 A B O Y B AR AR BT IE
(1o {E AAV-ASM J57 19/ B A, IS AE 34N T« i Fll mescencephalon W22 3] hASM &5 (111
Kik, XL B H) hASM SE R SIER R / B ELA KGR X EHEES . &
2 FE/N A, 76 ASM ER KT FEAR 52 1R 20 BR AV & B A A7 2 TR AFAE IE M R &R
[o111] A/ SMUES I E] ASM mRNA FTASM 25 o R, 3 HEXT ASM mRNA K22 [
PER, Wi JEAT 24T FTAE R o B R X ASM 2% At 2 BH T 1), 8 it ASM— 45 Stk S i ¢
JCHTIERH ) o IX Lo R B AAV BRI 5 2 U/ NI AZ e B BEfT 215 T o XM S
5 SRS /N A% DX 3 B8 S AR 22 T I T 2 M IS A — B I b &f SR B 320 1) 4 1 400 P Ja
W AAV2 AR TER HAFAT R IE

[o112]  FA[/R P BR LG (1KYR T

[0113]  FAl/RIRUFER A (AD) S PHERIR AP , FEAEAE T H T PEAKIK A B AR T 2 5L
FIERPIRE A B- Ik (AB) RIER. BE AR BR, HIRERMIANET, 51 5 h B8 i 45140
Mo LR 2w FECR R IR .

[0114]  JixHEARE 2 OTKD 455 Fr < Ik, A2 A B IE W Bafdd o ) PRI i o i v R St £
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FINEEAEAB REZ AR Z AB G MREE T Rk R o SEFr b, R DR 57 H P
AB BRI, RIS AD SRR P Y2 7R BT (Kanemi tsu 25 (2003) Neurosci. Lett. ,
350:113-116) o Jixi FHF SR B et Bk /0 Bl 22 B0 HH i 7K P 1) A B (Twata %% (2001) J. Neurosci. ,
24:991-998) . JiniMEALEESDHIF, 41 thiorphan FIEEER K (phosphoramidon) , #2 &/ K
Wi A B JKF (Iwata 28 (2000) Nat. Med. ,6:143-150) o IAN, 78 A 1 = 3 R 8 A
BB A7 AT DX A58 P S IR ARG P i M R Bt mRNA 7KOF, 33— 25 UE B 7 i R R RT AD 2 Ja) ) 3% 4%
(Yasojima Z§& (2001) Neurosci. Lett. ,297:97-100) .

[0115]  Jixi ¥y X 052 AD 52 W) i K IR A2 Mg B A B2 )2 /D s SO AR R e il (23 D0, 491
Iwata 2§ (2001) E 3 ;Yasojima Z& (2001) F3C) . X462 5w H A A AAV ()75 2500 ) 4
S 1 B A AH [R] ) o DX 35

[o116] PRI, i iok B 4y S AN B i o w0 ok i [P 2% s i 22 FRATT1) B AR AL, AAV R LLH
FEE VAT T S FE ] 22 rmr B T A7 Ay ) X ke 9 B3 480 A 5 1 i P R IS ERL A B A AD /) FRUASE
VA IT R A (Marr 25 (2003) J. Neurosci. , 23:1992-1996 ;Marr & (2004) J. Mol.
Neurosci. ,22:5-11 ;Iwata 2§ (2004) J. Neurosci. , 24:991-998) , fxilr K3 18 35 B AAVS— Jix
P JEAC il A ok R il ke B /) BRI ¥ S AR Sk i R o B 25 A B, IRZE A BETE i (Twata 55
(2004) F3C) o AEIX G HRIE Y, 7060 0 B 4 s B P Al , LI VA 2 T B 1 388 1) 12
SR AR I B R S AT 1B S AR A2 AR KN

[0117]  JH [ P e AR BE IR ASE 1E

[o118] DA () SE Tt ], 0 i 5 A0 5 BIRE D AZ 5, PR T b N ASM (hASM) [ 2
AAV2/1.AAV2/2 AAV2/5 AAV2/T FIl AAV2/8 I35 Y 25 AR 15 hASM i 115 A 1 JIH [ e e
B 22 52 18 i TR0 BT 40 i 0T SR Bl ASMKO /) B Zh BB R S IIAHXS B8 7o J3— 41 ASMKO
/N B SZ T OB S 2 DCN, DARE P/ 5 15 I 4 JE R B 18 B3 AT/ RIS 2 S 44 miAT A D e
M .

[0119] M A FAE (/) ZH/NHN REEMN G /- BRYE b 2 8 0% 15 5 i bk
(ASMKO) /)5 51— 7~ L e MR 1 28 8 ] g HH AR i X B8/ L. 7% 8 Gal 2% (1975)N Engl ]
Med:293:632-636 1 BTk (A2 P8 ik PCR I /) BRI ZE R . K12k B e ] s b 19/ Rl Rl =8
C57/BI6 PR &R . WAL 12:12 /N5 o WS R N FeF C PRSIt K. pra e
JFPAE LB s E P2 G114 (Institutional Animal Care and Use Committee) fth¥fE () SZE6
TR TIHT .

[0120] 5 9 R B i, 4 FH LA R B9 AAV I35 M 8k 22— Bl v N B (~ 7 &
W) B N % Hh (DCN) (A-P « &85 51 X1 5 —5. 75, M-L « &5 5 X s —1..8, D-V ¢ & il Jiy
H S (dura)-2.6, [] & #F (incisor bar) :0.0), (n = 8/ # & ) :AAVI-CMV-B gal.
AAVI-CMV-ASM. AAV2-CMV-ASM. AAV5—CMV-ASM. AAV7—CMV-ASM 11 AAV8-CMV-ASM. FH% & T
TERTAE B 10w 1 0B R S AR L 0.5 0 1/ A0 Bl f) 1l e ik a1k, H T AR 24
1. 86X 10" FEFI AR o BEANERMARR LTE T AR BUZ 4 0 10 SMRFFAR— 2 gl —+ Y
NI Z G 25 T/ RS 55 (Bmg/ke 5SC) , F TR TESHE 7 B (14 BRI ) /08
WA, FEALIERT, 257/ UL & euthasol (150mg/kg ;IP) FFERIEMTL (hn = 5/ 41 ) 8iFiz)
kHEE: (n = 3/ A1) o PR Bk B Wk AN BRI, 7R R PRI R, 4 ik 3 ANy (A
K2R, 22 K 23K, F/N G ) 5 A1 IFi8 ik ELISA 20 87 hASM. #55k E HEVE /) B fix Al
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BEALTE, T 50 u m E3)) (vibratone) 1 LN ASM &5 1 ik ik, il JEA R W R 4L i
RS 00 FRy IR ] e SRR, A FH A5 45 5 i 1 e O R0 1 B A A

[o121] A A AH AL S5 77 52, ¥ ASMKO /B, (~ 7 JEI&& ) PR I3 5 AAV2/1-B gal (n =
8) , AAV2/1-ASM (n = 5) Fil AAV2/2-ASM (n = 5) F4F 20 JEIRS IS 28 I e AR S5 A vt . H4 Mixi
TEW A PUIRA R, FEP S V)53, SRS A A /D RS 5T (AST Instruments, Inc, MI) Z3HK 5
ANUIA (S1.S2.83.S4 Fi1 S5) o VI 1-4 RZA[AIG 2mm, S1 Ky Skim Ml S4 M Rim. VA
5 oA/ a1 € E N BE B IR A FI R AR B (Left) hASM K-,

[0122]  7EBA SV40 2 i HF IR AL F A 2% A2 & + B9 N L4t i 25 7. B L35 (V) A
B FEEEE, B AN ASM eDNA s 22 & K B AAV IMLE AY 2 ¥ ITRs (AAV2ITR) () it
g, Jin %% (2002)J Clin Invest. 109:1183-1191, {#i /] — &5 T AAV2 ) & )5
CLAN 5 A 195 2 S A 776 9 0 485 ) Sk ) 4 B DO T8 I — B 3% i ™ AR AT B AR
1% TR AST AAV2TTR 280K A0 22 22 R A 175 24 7 M9 B R 1, Rabinowitz %5 (2002) J
Virol. 76:791-801. A H1% /7%, hASM 20 FE PR 20 ok 7= AR A0 46 AAV2/1, AAV2/2, AAV2/5,
AAV2/T F1AAV2/8 P fLiE BY ) B 41 rAAV-hASM 2 14 o Jl I B A2 e tails (MmigA 2/1.2/2
F12/5) (0’ Riordan Z& (2000) ] Gene Med 2:444-54) 8% CsCl B5.0» (IMiEAL 2/8 1 2/7)
(Rabinowitz 2§ (2002) J. Urrol. 76:791-801) Sk4fifb B2 AAV 44K . 18 ik CMV 751 f#¥) TagMan
PCR ¥l 5 AAV-ASM 555 5k 1) Fe 2830 € FE (DNAse— HXPUIURL ) o Clark 2% (1999) Hum. Gene
Therapy 10:1031-1039,

[0123] A ASMFiAA 2 NFEF PRI HA S /N Bl ASM AT SR o 4 %8 T+ 50mM B PR 44 2% i
W (pHI. 6) T E va B2 A ASM (rhASM) PiiAk (21 g/ml) Coster (Corning, NY) 4% 9018
SRR (100w 1/ L) » FRAE 2-8°CHF A I - b i & Al b Ak I i A BHI B 57) (KPL, Inc. ,
MD) 7F 37°CH¥E lh. HIE I FEM PSS (Molecular Devices,CA) B FARPEE IR
W H XU 5 B TR vE R B 22 P (PBS, 0. 05% I3k, 1% HP-BSA) 1 (KR i FEFIRE 5 3F:
fEHLAE 37TCHFE the W EITdRFE-PARVES . 15— BT = TN ASM(rhASM) $i
I (WRE 1: 20K TARUERBEZZ by ) NN FLA, A ILAE 37T°CHFE Lh, 2R )5 S
FEMRPEG A R L. ARG AR 1: 10K [P ER ABE B 25 -HRP (Pierce Biotechnology,
Inc., IL) (100w 1/ L) FHATHAE=EIFT 30 7390, Wi b Tl ARk, S8 )5 FH SureBlue
TMB (KPL, Inc. , MD) 7E 36-38°CH5H 15 Z+8h. FsE 1% (KPL, Inc. , MD) {8 J 152 11, 4R
JG H] Spectra Max 340 “PAR A28 £F 450nm [ 52 W fE Molecular Devices, CA) . 1#H
Softmax Pro 4.3 #ff (Molecular Devices, CA) 5EEEHRE 7347 o

[0124]  H BCA Z AR A F & (Pierce Biotechnology, Inc. , TL) M 5E & FE L B 85
SR, A FH A 103 1 8 VR bR

[0125] A4 /NE Bk (transcardially) #EFTE pH6. 5 ) 0. IM BE RN S iy & A
2% Z BP0, 03% I ¥ .0. 002 % CaCl, [ [l & 7, B35 H pH8. 5 HIAH [F] [ 5& 51 #E T o
PIFF /N UG #E IE7E pHS. 5 BJE S I B [ e 5 4Ca e . M AHZE pHT. 4 [
0. IM BERR PR SE R P ek, A3 T 3. 5% B IR - IR B U A LI 50 um RIEDT A o
[0126] LA 50 wm [ [R)R& K i F1 45 88 H IS U1 A DLUTECR BV e TP ASM I —3t (1
200) KbFEY) A, H Tz sdot. HUTRIE T84 10% 9 E 0. 3% il X-100 [ PBS
L/, B85 FESH 2% 9 iE 0. 2% 8 X-100 1) PBS H A 24k /N Pt — A ASM B
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B 72 /hIF . YR E, AEH Tyramide /559 Kid#)& (PerkinElmer,Boston MA) KI5 5.
i Nikon %% % B 5 W0 22 A ASM & 115, I F SPOT LA Adobe Photoshop B A4 3k E 15
[0127]  EHHEKIEEEREZERSY (Sigma, St. Louis, MO) #ik T 100% FEEH, F1E 1mg/
ml A IR RATE —20°C I ARE 4 J. I PBS WRi 5, #4172 H PBS B 43¢ &
A 101 g/ml FEAE R DA B I E =/ SR JE H PBS R U AR =k AR
DRI BRSNS T WS E [ RE DT .

[o128]  fEMHPUSLGEA (BEEEE) F—duabBm, H TaEsdt. HumRe st
7 (KPB) wEsUl b, SR 5 IR BR 22 ph b /K (KPBS) vk, REM VI ESH 5% J Il |
0. 25 % [t 18 X—100 [ KPBS Hr A YI v ik 3 /i, ARG AE & A 5 % JfiiF 0. 2% i X-100
FUNELHL - #5454 81 (1 :2500, Sigma, St. Louis,MO) [ KPBS BT . 7E 4°C 72 /NS,
&4 0. 1% il X-100 () KPBS # U1 IEPE =1k & KPBS+0. 1% 11 X-100 A i -
IHL/NER CY3 (1 :333, Jackson Immunoresearch Laboratories,West Grove,PA), %R 551
FEIRIFE 90 7P H KPB KU ek, AR5 2 B TR B BT b K500
5% (epifluorescence) NMEENEE G IR A T & &/ VA 1 27 40 i, NG
Mk ee I (full-faced) RIAMI/NYI . E56 BMEE TSN &6 5 A
G BV 1 37 40 ML A8 20X FTBORAE B e ik o K20 Tt 3. B o 20M
A TR AR R T I 4 B R A DR e 4l g o O IR

[0120]  f1 B Avik, E 5L HPIA ASM BT T+ (50) wm FESN P A HLEIYI Y BLA T4
Rt e AN A A PBS pkias I BA_E X T45 45 &t YRR K 52 56 77 S0 IHAR £ B 4%
YLt (ChAT ;£ wal#, 1 :500,Chemicon International,Temecula,CA) . R, A5f# H
CY3 —HTLIA, A Y -5t — T FITC(1 :200, Jackson Immunoresearch Laboratories,
West Grove, PA) o B SGAEVAIT 200 B T MEEGL (A, SR 5 FH L AR BRI K&
[0130] Wi BRI B R Y. T2 SPOT ZUSAHMLI Nikon E600 4= #HEF 375
VAR O R T ARG IER I R . B SE R AAV2/1- B —gal 41, JF F BEOG R ST
AHALEG . A HT I EER R E  BEA ACREI N R B T . FH Matamorph 4%
(Universal Imaging Corporation) HEATEZAME 73T, AAV2/1- B —gal BGE/E N IH(E ;—
BT, 7R BT I G A AT I AH R ) A o a4 2 5% B IR B BL R XI55 4047 </
FG < AT~ SE A5 G R I AR R RSO AR o FE RS X P I S AR A R
Yok B edspraill el (o =3/ 4) HT=E Pl R, ELRT
HE T B gD DAIR] R B —gal 13 S BeURH B e iy B AR i B 10 1 4o Bl 2D adf AT 6

[0131]  {ERER /N % A SN S AAV-ASM J5 AEREAS /N i (18 6, 3% 3) I S M i
CE7) WP hASM iz Geh,

[0132] % 3

[0133]  FEA AAV IfL 3% 284 pRZ AT BH 14 hASM B L I AR o R BH M hASMAS TR MK PR, 15
2 JIF [ e 3 PR AR LEATD AR R A

[0134]

gEt AAV1 AAV2 AAVS AAVT AAVE

VREB/DitZ |+ ++ -+ +++ T+
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AN N +H+H+ ++ +++ -+ -+
i ¥ ++ ++ ++ ++ +
JEHE + ++ ++ s +
HHE i T o +
i * * * * *
T F A * * * * %
MR TV * % % % %
ZUIRTE * * * * "
i 12 2% * * * * %

[0135]  FE/NiK N AAV2/1-ASM AR 3E/NER, 3F B i) 22 (BRI, fEAH IR T I R I /i 22
[ 4345 ) 7K F-F) hASM 63, 1 i AAV2/2-ASM 4L FEf#) /s BB B A FRAK TN ASM 22 A R
Fik. FH AAV2/5-ASM. AAV2/7—-ASM Fl1 AAV2/8-ASM 403/ FR KN ASM 28 [ R IR E X A
P la] o 72 M IE Y 1&8 ALFE 1)/ 5 A 5% T 111 22 TR) PRy A A — A0 i 53 A1 S K T A8 FH I3 2 2
TEST AN B A B0y o ILTE Y B5&T A BT AN — 0 T 43 A AR AR IS B 1 A 2 22 R, A
AAV IME R SN IR Z CRE, 70, il B B4 AU NP I B 4i i ) 280, X T 1)
P& B SR AR TP IS B2 B B 0o A BP 40 M AR IS 2 1A 5 3Ry I/ R 2
R S IVER 7 /N WA SO HE 8 S R4 . S IEAY 1.2.5&7 AHELAS
IF, FH I35 2 8 AbFE i /s Bt B D0 3 v B B A0 M, (B /DR B A i = i B
EAIRI ASM 3Rk o FH ASM % 31103 15 B 7 40 Mo AL oA {d Re 4 o &5 44 /NIAL 2R S) K rbod
ik ELTSA [#) AAV A1) hASM £ [ 3R 1K 108 B B SRR RN I e i U 22 R . 55 T
A HoAd /N B, 3 B I yE A 1R 8 1/ BRAERH T 3% (p<. 0001) (=7 1/Mii hASM 25 ()5
A (I 8) o Sk BESMIBERL 2.5&7 /N I /Nix hASM K38 i T WT KF (BRI, B 5e) o
T PRI, 0 EF AR R/ B A B R I 3] ASM—ELTSA 7 7 ) hASM Hi 44 2 AR S AT
[0136]  ThAEEME ASM 2R (A HI A7 AE S B0 28 518 IR 1 W I R AR RITBE Ji5 1 9% 2 TR AR 1 5k
F, i 55 A [ B2 32 %5, Sarna 2% Eur. J. Neurosci. 13:1873-1880 Fll Leventhal 2% (2001)
J.Biol. Chem. 276:44976-4498. A% HI EH 2 B 2 WL5E ASMKO /)~ sl Jii 0 1 o 2 JH [ B 52 AR,
R R M FEREBE R W D S BRSO T o B AR RO TR R
BAMMEG . LA AAV /D (BR T AAV2/1-B gal) o, FER R R YOO KE R
X385 hASM Sz GBI X B (R 4) , 3R B BRRR MIE B B0k Be 8 7 A= D R 1t 4 2L A
.

[0137] j% 4

[0138] /Mg AT 5 4w tid A ASM I AS[E] AAV IIE Y (n = 3/ MiE AL ;2/1.2/2.2/5.2/7 Al
2/8) Z ASMKO /> BRI ERES /NI AZ i 1858 i X 38 55 AAV- B gal AbFH K] ASMKO /s Bl AH EL 4
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e w R (R, RS EE ) BRI E 25 B PR
[0139]

2/1 2/2 2/5 2/7 2/8
PN 96.54+2. 14 [93.85+1.257 [86.75+9.58 [96.47+1.93 [99.12+.66
o i 96.724+1.73 [53.08+22.89 [65.88+24.53 |73.39422.39 [91.10+. 105
it 91.31+5.80  [50.074+21.26 [70.964+25.60 [93.154+31.20 [96.7241. 20
GERE 93.2946.22 [88.46+3.04 [81.55417.31 [80.73+14.99 [97.4041.60
i 48.88+25.25 [41.21+£27.35 |[34.86+16.67 [48.44+28.65 [77.03+12.08
N 82.811+10.14 [86.964+12.93 [88.46+5.90 [82.954+11.46 [99.68+. 31
2 27.604+24.75 [73.624+14.9 [55.65+28.89 [76.97+14.27 [98.30+. 34
[0140] iz AiidE (Passini Z& (2003) {F “Society for Neuroscience”New Orleans,

LA) BRI, LEfA 27 b 5y AT A R (B0 hASM A BH P e @ g Aar A o 7= 28 T B4
T RIE R . MetaMorph 73 TR B3R = W R YL (PR R BB R (rostral caudal)
b, ARSI T HR, 78 AAV2/ 1-ASM T AAV2/8—ASM b3 I /)N 5L b SEAR 22 B R A5 B %
R BAATS, T 4 TR) Jx R0 K i 52 J2 A, TR 5RF AAV2/8—ASM /) Bl EL AT S 4 T /K S 1) S e T R0
b (R 4) . R, Xk RIS IF /2 ASMKO /)N B CNS -y JH [ e 0 R R 75 22 1) hASM
AP R B /NI CRI AR AR hASM ez 2 SR PR ) o
[0141] %5
[0142]  ZHZRZAAF9T R B ASMKO /N BRI o BB AL . 58 HAHE, Ji & BF 40 i 7E 8 22 20
JEAERS 2 (Al B Wi AHZR T T2 (Sarna 25 (2001) Eur. J. Neurosci. 13:1813-1880 Fi1 Stewart 25
(2002) £ “Society for Neuroscience”Orland, FL )., F54E-G &AL 2525
BT A BT IC . AAV-ASM AbZE /]S 51 rp 1 B PR 4 45 5 B 1 G 0 2R BH AAV /1 1 hASM R IA 2
BIT TR SR EBRATRE SRR T /NI AAV /13 1K hASM Rk B 1k T ASMKO /s B
WHE g MRIET: (K5, B 9) « WK, /£ T-T1T e R B 4 r g s 7e
7 FARRIT 25 /N BT, AE 8 JE 2 Ay, iX Se A W (1) K HL 4y CLARAHZR TS . AEIMIERL 1 V89T /N
NI TV/V A R R AR AT B AR/ VI, 78 AAV ANFR I/ R P A s 3 2
FHHHE BT A S . AR/t VIT p, HA B R 5 AbIE /N RS 7R 825 1Ry 1 T 4
M7 . FRAE/NE VITT b, F My 5 DL iy A 2 AbFE /) B 7R 2 2 T e T 4 g
AP o AE/NH TXFIX A, 76 WT AT KO /N ER (B AAV ARBRI/N R 7)) 2 1) R34 e o
BAFAELE T XTI, BOALE 14 FIREES CRI, ZbFERT ) , 3% /8 A (g3 1 1T 41
JLAE ASMKO /N B A AT SR A2 0 ) o 5B BT AT /N, 3ol 1 S A A7 35 0 R I 2 1,285 b PRI
/N B B K AR MY 2 7&8 AL /N B B/ o AEVE ST IMIEAY 1 E /N B A, /N AT e
WE RN (R TS EEaRE) R
[0143] /)N A 7 B 4 i A ASM FIASTR] AAV IS RS (n = 3/ MG 52/1.2/2.2/5.2/7
24
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2/8) A2 ASMKO /]~ Sl FRR Bl /NI A% S » W RT ASMKO /)N Bl /) Ji /s I =X 003 P 40 e - 28
FRMA B7n BT 2 B2 AN T KO /L) CEI, AT AAV2/1- 8 gal AP/ )p < . 01,

22/23 11

[0144]

2/1 2/2 2/5 2/7 2/8 KO WT

VI | 7.4249.80 | 4.5£10.58 | 9.40+11.5 | 12.33+10 | 1£9.16 | 5.8+11.5 | 113+10.58

9 58 9

I | 12.42+10. | 11.33+11. | 26.80+12. | 15.33+11 | 9.8+122 |2+9.65 | 147.50+11
32 14 21 14 1 14

IV/ | 60.57£17. | 36.5£18.6 | 27.80+20. | 29.66+18 | 6.8420.4 | 8+16.16 | 220.66+18

vV |28 7 45 67 5 67

VI | 611411, | 27.5412.1 | 72.20+13. | 31.16+12 | 3.8+13.2 | 68.5£10. | 121.16+12
21 1 26 11 6 48 11

[0145]

VII | 17.4244.1 |37.66+4.4 | 40.60+4.9 | 5.33+4.4 | 2+4.95 | 17.37+3. | 7.16+4.49
5 9 1 9 88

VII | 44.14+10. | 48.66+11. | 82.80+12. | 11.33+11 | 1840412 | 35.12+10 | 103.33+11

I 75 62 73 62 73 06 62

IX |12628+19 | 102.66+2 | 13640422 | 60.16+20 | 84.40+22 | 108.0+17 | 144420.71
17 0.71 68 71 68 93

X | 89.85+12. |76.83+13. | 93.80+14. | 48.16+£13 | 64.80+14 | 87+11.73 | 86.66+13.
54 55 84 55 84 55

[0146] 78 Hns g 46 Ik I, B 5t AAV2,/1-ASM I AAV2/8-ASM [#) /)N BRIE B T ZE 3R kA5

N A) S22 (p<. 0009) KTV AAV2/1- B gal ] ASMKO /N EL (B 10) o 7 5 i35 780 AA2/1-ASM
()78 SRR S AN A TR AE RN ER o 3 56 AAV2/2—-ASM T AAV2,/5-ASM /) Bl 5k 7~ HY JE 3R 12K
RN RS Ty 5 AAV2/1- B gal f¥) ASMKO /> BRI #5356 AAV2/7T-ASM /N R o 4T
TR BRI, RATIES AA2/1-ASM (/) B s 17 SE IR BRAE I [R) 225 (p<. 0001) < T-iE
57 AAV2/1- B gal [ ASMKO /Mo FEIXPE OL A, BF AR B/ RIS 35 0F TV 59 AA2/1-ASM
[/ CE 10D o AT Do A 42 IR, 42252 P 3 56 AAV2/1-ASM BY AAV2/2-ASM [#] ASMKO
INRRILEZE (p<. 001) 47T ASMKO AAV2/1-B gal AFEF/NEL (B 11) o XFFHASIIEK, 3
3SR AAV2/ 1-ASM 1) /)s bR R I B AR R /N BRUAH 24

[0147] 52 AAV 7 AE ¥ hASM 7 ASMKO CONS PN /& 15 D BE b i P 16— o7 O I s H Xt
JIEL T T2 0 R P (NPA 2955 (1) 4k e MR AR B B ) IIs2 . 7R T AAV bR/ B (B T
AAV2/1-B gal) ™, JH [ e FR BRI RZ IE 55 hASM Ho iz % (o BH PR 1) X S S, 2 B B e
TR R AR Th B MR R SR R = . a0 BT E B I, ZEMAH 2% b S 7 s A 1 X
s, T HLAR AT hASM VA B PR G 60 1R DX Sy, o A 77 S i TR T A (R4S L, 2% B T i
RO BEASS TE 75 2 1K) hASM 7K P2 e /DT o 5 BT hASM 2 234k 2 Fn A=Ak 45 A — 2L,
FHIYE 2 108 AP ) /] Bk B L 7 e e R 3 1) 2 5 B o FHIMTE 28 2. 5&T7 AL P ) /)
Rl 30 352 77 HE L] T2 ™ R ) PARAIC, (R A P 22 S LTS 28 1&8 A B ) /)N A [RT R FE

25
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[0148] RV I [ e 00 s FEE o502 2 U A P 5 hASM R A P S T 0 o S o Ao 28 R
HEZKSEFRI 43 M7, 4 22 8T TG 2 BB AT Niemann—Pick 95 (I LA 20 h R E B R
T2 RS2 W S AAV IS 2 10 2 /N B ZL 2R M 2 588 s (SPM) 7KSF (B35 SPM
(I ZR Y 1K 7770 5 hASM ARSI AN AR 28 ) o ZE MY AY 1 A 2 AR FE I /) B A W22 2] /) i o
SPM ZH 2R & (1) 2 25 FRAIK (p<0. 01) (1 12) o FEVESS GRS 1 /NP Y A 2.3 F1 4 (5
AU AHEL G T 2mm) A () SPM ALZR & KPP IR, (R AE VRS S 2 2 16/ B,
HEA .

[0149]  FEAZ M/ o A 7 5F 4 5 hASM () AAV IS 7Y 1 F0 2 (1) ASMKO /) 5L 7 HE /N i
P22 A i 0 R ) Sk ARG o R R ] P R AR BT WL 821, 76 AAV L PRI AL BE ) ASMKO /)
S R /I Ji 47 DR S8 A 7 AT e 2 B R T T R R ) I 2 PRI

[0150] Sz, iX S gl 3% W AR 3 3 B 22 1K R TE I FP 00 BROs 7 oy (- e 2B Ak (e,
R E R 4RI ) AR RIS 3 ThRESE R AR RE 0, AN I Y 2.5.7 1 8
PRIk AAVL. BEA, W BLFF R DON VR AV ST fR i KA AEEEAS ONS AR ER Ik

[0151] & T PFHY AVV 24403 55 28 DON Ji 86 3k R 1A 1K 20 A7, 5 G93A - SOD1 (SOD1%** 5748 /)N
B, FEBEFR A SODL /MR ) TS gafd sk (o E ) (GFP) (4 AAV Bk — 4/ BT 5 9
&k .58 6 88 A 9 AAY 35 AL 1 (AAVI-GFP) , 1y 575 — 2V E S SR Bis SR 62,9% Y6 2 1 A AAV I 375 7Y
2 (AAV2-GFP) ,

[0152] A 3 AR LEARABLI) J7 72 AAV T 20 20 VR 5 22 /N B DON mpr o 1038 K 240 0 55
AL SSRGS 2. 0-10ge/ml (2. 0el0ge/ml) o FEHAJE L 110 KA/ RALTE, FE34 T AT o A
B T GFP ZLfa,

[0153]  Zwhd &t (a5 685 1 (GFP) ) AAV [¥) DON AL 5, fE T (S 0L 14) FIAa s X 1
(Z WK 15) FE RS9G0T o JEAE DON RL S MRER L Ko 52 )2 « o J « i 1 < 7) i
B 22 R HE OS2 2 GFP ety A ax S k% 52 >k 3 DON [ HET A1/ SOl ik 2
DCN( Z LK 16) .

[0154]  ARHE ULEH 5 N 51 H 9225 SCHR 20T Sk s AW s B AR U0 B 15 o U BH 15 Y I szl 7y
SPRHE T AR B S 77 SR U B AN R U A A R A R B S . ARSI R N IR R 5
WIHBI A R AR 2 HoAb ST 7 %o ARA TR S TR I AR &R A= 7 51) LA
ARG INAEAN S o WTFHINEN S FIMRHS AR AR HE Ak B — BRI FR A, Ak B Ui
A A5 BT AT AL I B o ZEIATAR 228 SRR 5 | AR BV FE 525 SOk 2 AN R B
WA,

[0155]  BRaAE 554t vl B A5 B0 AR B Sk o i FH B 0A o3 250 40 i 5 72 4\ Jb P 4%
5 B A B SRR N B AR “ A TR A TS 0L R R R . BRI, BRAE AR S
FHR B AR I ADE I 7T LURAE AR IR SR 3R 15 1 T F R R 1 002 - BRAE AR,
—RINEZFTIARTE “ 207 BN R R RPN ER . AR AN A AL
BRI SE B K DA TR B B3 B A% 1 S A8 M BT IR I A e B R s S R VT 2 SN . e LA
AR B SR AL X S
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