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L. =M SR, Has.

(a) i — Ml 22 P —miRNARY 28— X380, Bk 25 —miRNARL 25 5 5210 (1) N JmRNA
Eﬁ&@zﬁﬁﬁ HIEAMAE L5 Pk P YEmRNAZRAZ I 50161 ik P YRmRNA ) Sk A% R, e rh

i A YEmRNAZR B SOD 1 25 1 5 LA &

(b) Zwt5 ZMIEmRNALR) 58 — X 35, BT i M JEmRNA s A5 B A= Y SOD1E

Horp BT IR — FPEL 2 Fh 28 —mi RNAASEL B B 78 2 )7 81 T AMA: DL 5 BT i #MJRmRNA 2248 FF
0 #] B ik AN JEmRNA R I5 B 8

2 ARPEBCFE R TR ) 73 3 %R » Forp Brid #hJEmRNABR = 5 E R 1EIX (57 UTR) , ik
Z 37 JEBEX (3°UTR) , BB = 5" UTRAI3 UTR % .

3 ARIEAUH EL R 182 Fr iR 1 43 B AL R, Horh 4 A SOD 128 H Y AN R mRNAAH X T A 5
mRNA B A — ANk 22 N T ER B AL X 5828 , AR e ith , HLvp BT iR AN JEmRNAE, & 5 4 Y mRNA & /b
95% [F] — I AZIR T 41 -

4 ARYE BRI R 1-3HAE — BTl (1) 7 25 I AZ IR , e A B A B4 SOD 14k 1 FH A &7 SEQ 1D
NO:7 (ALHISODL) H s e FIH 7 31 i

5. MR AR B SRk 1 A AT — TURTIR I 43 BS AR IR » Forp Bk — Fh B 2 Fh 85 —mi RNASE
7] i P YR mRNA T AZ FR (1) AE B X (145 UTREG 3 UTR) »

6. MR AUR B SRk 1 A AT — TURTIR 1 73 BS AR IR » Forh Bk — Fh B 2 Fh 25 —mi RNASE
[71) 2 i P JRmRNA PR A% B2 P 2 1 371

T AR RO FTIR K 73 S AL IR , b pirik — Fhal 2 M2 —miRNA 5 A5 HHSEQ 1D
NO : 21715 2 51 4 A fH RNAF 5.6 7.8.9.10.11.12.13.14.15.16.17.18.19. 208521 M iE 4 4%
HIRIIAZIR 447

8 MR A AR ZL R 6 57 ik 1 73 B8 A A% IR, Forb BT i — A el 22 5 —m i RNAH £ 15 SEQ
ID NO:3A1/84 5% f 7~ 7 58 7 51 #5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.208%21
NGB TR Jmh

9. FRHEAUR] EE R8T IR 1 73 B8 A% R, Horb i ik — Al 22 M2 —mi RNAE AL FrmiR-155
BmiR-30F) M 3 [X

10 AR PEACHZE R 1 29 AR — TR I 7> B LR, Kt — PS5 — Balr.

L1 ARFERCRZL R L0k (1) 73 & AL R, o T 56 — B3 T 5 T id 58 — X 480 25t
EH.

12 ARHEAH R 105011 iR 16 7 & AR IR, Horb Frik 28 — J3 3 T 2 RNASR A B I 1T
(pol III) JAZhT AEkH, Hod Frikpol I11E3hT 201 B3 TEU6 JEEIF.

13 ARFEACH] ZE R 105 11Tk i 43 B B AR, Ferb BT ik 56— JE 3 T 2 RNAZR S BB 1T (pol
1D B3N ARk, b Bridpol T1/E3hT2XSBHLaNEE (CBA) BT, BN JESOD1 f5 3
F (H1anSEQ 1D NO:16) .

14 ARFEACR]ZE R 10 28 13 A — Tk 1 43 B8 B A% R, gk — PR & 58 — B3+, Ho
iR 8 — R s F A SO IERE 2 TR 5 X I,

15 ARE BRI E SR 14Tk (1) 73 B AL IR , o T id 28 — J3 3 /& pol I1/E3)T , 4Fik

Hh, Hb Bridpol TT/E3ITF2&XSBHLshE H (CBA) JB3hT, LA YESODL & 3l + .
16 AR BRI R L R 15 AE — TP IR B 7 B BIAZ IR » oA 00 & B0 1 /7 91, AT ik,
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H TR B i S 4 B (CMV) 358 7

17 ARHEBOREE R 1215 FAE — T TR 1) 73 B AL IR , oo B 28 — X 3858 A 7 v ik
TIX I AERIBE X (140, UTR) 4 .

18 ARAE BRI ZERLTHT IR B 73 B AR , oo BT il 28 — XU T 0 B IR N & 7
M

19 AR BRI EE R 12 18T — TR I 7 B A% R , Fo o Bt 28 — X AR 0 T B i
XA TS5

20 ARFEALFIE R 1 2 19T — AT IR (1) 43 B IR , otk — a8 2 /b — N AR A 5 0
B (AAV) [ Jnl K EE P31 (TTR) o

21 ARYERURE R 20 iR 1 7 B IR , oA & A K ITRFISEAR TR, Horp FriR T TR F
FIT i 85— AN EE — X S ) 2

22 —FhE A MR AH G B (rAAV) , HAL 5 e

(1) ARAERCFIELR 1 2 21 AT — TR IR 1 3 B8 (P A% I 5 DA 22

(11) AAVK SR H -

23 AR BURZR 22 BT IR I r AAV, oAt BT i r AAVAE [ ONSZH 21, AT ety , L BT i r AAVAE
[EREZST

24 PR YEAUR) B R 2185 23 BTk Il r AAV , Fo v B ik 4 76 2 1 A& AAVOAK 72 4% [ 8{AAVrh . 10

HH

25.—ﬂnéﬂé\%,ﬁ@@*ﬁ%&ﬂﬂ%ﬁ%@mEM{—IDETFEJ‘&E%\%E‘J*Z@fzaﬁﬁ%&ﬂﬂ%
K22 ZE 24 AT — TR TR I T AAY , FIZ5 2 I ] 8252 (IR T 7

26— Fh AN 4H i 1 SOD 1 IE 1 77¥2% » BT id 77 v 0 4 ) 40 B i IS AR FE A R B R 1 =21
A — TR 1 53 B8 1) A R AR 8 R 2 3R 22 42 24 R AT — TR AT IR I rAAV .

27 ARHEAURIEL R 26 BT i 18 7735 , Forh i 40 i B 55 S 538 SOD L 2 (A (WAL R P 41«

28 . —FIVATT A B L G ALSHY 32838 1 7V, Bk 05 i 4 -

[f1) BT 3 32 8 3 it P 200 R AR 4 SR R 1 2 21 AT — T AT 3R 1) 20 B A% R, B0 2%
TR BOR SR 22 5 24 HF AT — T FTIR HI TAAV

29 ARHEAURIEL R 28 T IR ¥ 7715 , Forb BT i 324038 L & S 5838 SOD L 2 (A (M AZ R TP 41

30 AR FEAL RN ZE SR 28 B 29 BT i 1) 77325 , Fodh ik 52438 = FLBh W 2 i3, AT i e A
TR
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SOD 1 R iAF 4 K H Fi

[0001]  AHSGHHIE

[0002]  AHEESRLRPFESSU.S.C 119 (e) F20174E9 H22 H AT A FR N7 SOD1 XK IA
AR R e 387 1) 25 [ s B OIS T 4 5-62/5611, 93211 FHIE H A 3, L4 3y &5 8]
FEANA L o

BEEEA

[0003]  JLZE4H MM R AE 1L (ALS) A& BT VI HLIE 5 By 118 S AP 4 Jo 5 » A I 5 45
ik (FTD) [FJI A& A2 « ALSEABIUKR (SALS) RIS (FALS) PR AR AFELE - 2910 % 1 s (9 /A i
Geta i A MR A% 7 - FDASILHE I ALSYR T A& R B, 3K 2 — PP KAFH 2910 % 1AL &4
[0004]  J&#H , iE BHSOD1 YT ER 7EAL S 2 it A J2E DR B e A 2 IR 0 0 R IR AT ER R
AR ST FE R o AH I, 7R R 2 B e b, DUBRBRAIC 1 R AR ) B 1 SOD1 2 [ DA A P A= AU SOD 1 2
2 B KT o SR, B 5878 1) RN BT A 708 S840 5 R 79 8 (1 SOD 1 1) 3k i i BR ] e 6 K bl 1 Y
A AISOD 12 1 I PE B D RE B AT S B A A BRI AR 5 3

[0005] & HAMEIA

[0006] AT 7 TG S T 18715 40 B A B B Cu/ Zn B S AL P AL g (SOD1) RIAHI4H &
WA R, 7E— e S 7 R A, 3R 4L T TR ITALSI v o fE — SRS 5 R, AR
FEER AL T Bl TORE Ak DL 0 ) 248 P B8 52 K 3 R IR SOD L R IA 1) & A IR (B 40, & R
microRNA) o £ —LE5Tif /5 B, A AT T & TAEAL AR B A2 i 3 Hh R IE 4P SOD1
(AL R o AE — BE S it 5 2, X A AN IR SOD 1 S 1) N Y SOD 1 H) & A A% 8 (91, &5 F F)
microRNA) 8L A H A HUE o B, 75— 2L ST 7 A, AR A TR 7 T ECDL R & T
IR H AT (1) A EUFImi croRNALLJTER P YR 5 Cu/ ZniR S8 Ak B AL B (SOD1) 37
PRI, 5 (2) 5 MR LLRIEXT FTd A BImicroRNA (miRNA) A Hri: 4MJESOD1 .
[0007]  RAFFERSr 2 T A AT IR 40 A WA 532, Foad i 5 DAL 2 SOD 1 HtSOD1 miRNA
FICDNA, fi# 3 1 HH T SOD LB 2 23 # 48 CR I P 117 1] 831, FL Hh BT iR e DNASE: A T RE 4K DAY
PLSOD1 miRNAE A FUEFIRNAZ IR o 7E—LE S 7 2, AR A T BT IR B A4 8 A4k f0 I3 7K
PR SOD ISR 14 (1911 4, £E L 28 it FH Bk ) e 42 1 A o B8 2 4 2 ) RS ASEW T RN SR AR )
P YR SOD1 &5 25 (K1 R 52 AT ER .

[0008]  [Rlt, £ —LET5 1, AR AFFHRME T 7 B IAZ TR , HAL 5« 85— X, Hogmbd —Fhali 2
FhEE—miRNA, BTk 28 —miRNAEL & B A 552 3038 1) P9 JEmRNA 2 6% 17 51) B AR DL 258 -4 i
JEmRNA ) X AL IR » Horb BT iR N YR mRNA S A SOD 12 [ 5 FNEE — X I3k, JHL g s 9 0 B2 A4 1Y
SOD1 2K [ 1) AMJEmRNA , He — el 22 Fh 285 —mi RNAZR A0 8 2 AT A2 DA 2438 I 3061 Fir 3k 4R s
mRNAZRIE 1) B ANT FIRIAZ IR -

[0009]  fE—LLsTji 7, SMEmRNAGR = 5 JERH X (57 UTR) , 6k = 3" JEFIIEIX (3 UTR) ,
B Hk =5  UTRFI3 UTRPE 4 »

[0010]  7E—RLSLj 7 2+, 4w A SOD1 AR H 1 ZMJEmRNAFEXT T A JRmRNA B A — AN 2 ANt
BRGNS AR  AE— B8 S i 5 b, SMEmRNAGL & 5 A JEmRNA ZE /095 % [l — B AL FR 7 1
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[0011]  fE—sbsujfi 5 22, B9 A= AUSOD1 1 SEQ ID NO:7 (BRALIISOD1E A1) B o A% e I
IS

[0012] 7 —SBsjfi 5 &b, —Fhol 22 PP &5 —mi RNARE [ 25 i P YR mRNAFK) K% B2 1 35§ 36 (X
(51405 UTREL3 " UTR) o £ — eS8 77 S8, — Fhal 22 A 2 —mi RNAZE 5] Z A P Y mRNA ) A% 1R
OB ST

[0013]  FF—dbsijfi 52, —Fhal 2 Fh s —miRNA S AL S HHSEQ 1D NO: 3P 7~ 5 51 4 i i)
RNAFK)5.6.7.8.9.10.11.12.13.14.15.16.17.18.19. 20821 N & LK% B IR [ K4 R 258 o 7E
—He St R, — FPEE M S —miRNA S L5 HHSEQ ID NO: 2f 7~ 7 51 S B [FI RNAF) 5.6
7.8.9.10.11.12.13.14.15.16.17.18.19. 208821 MELEL BRI LR 24T o

[0014]  fE—sbsijfi 7 &rh, —FhEk 2 F e —miRNARL A SEQ ID NO:4f17R 755,678,
9.10.11.12.13.14.15.16.17.18.19.208% 2 1 ™% L2 A% F 1 ¥ i o g i o 7F — B850 77 58
W, — PRl 2 Fh 2 —miRNAEL & SEQ ID NO:3Ff/R/F4f5.6.7.8.9.10.11.12,13,14.15,
16.17.18.19.208% 21 /NME S 4% T ER 5t Fogmfid o 75— 265l 7 R+, mi RNAIS B BmiR-155
F) 4 32 [X B 1 R—30 ) U1 3 [X .

[0015]  7E—LLsjifi /7 b, BRI B & — B3 T — sy B, 55— a3l
T R 12 2 AN A A T BT IR (1) 53 B AR TR 1) 28— X 48

[0016]  fF—LLsLhtiJy =, 58— JHEh T RRNAK GHREIII (pol I1D) B3N+, HlWiHL &3 5h ¥
U6 JH 5T

[0017]  fE—EsjE T B, 5B — B3 T 2RNAZE GBI (pol T1) JA3h+, BlanxSBLz) &
H (CBA) Ja5h 1, 8RN VESODL B 5hF (fFlUnSEQ ID NO:16) .

[0018] 7SSy R, /3 B IRIC B & 58 — Rah T 7E — LSSy R, 28 R4l
T R 2 AN A A T BT IR (1) 43 B AR TR 1) 28 — X 45

[0019]  FFE—LesLiti 7 £, 38 — B3 agpol I1E3hT, BlanXgBllshEE (CBA) E3I+,
a5 N JESODL B BT

[0020]  7E—U&sijifi 7 R, 7 B AKX BRI B 7 G5 1 13 A1), 5 4 5 41 B s 75 (CMV) 3 5i8
T

[0021] 7 —esjta il , 55— DX 38E 7 1 58 — X I FE R X (540, UTR) N o 7 — 6K
7 G, B XA T B AL BRI N & 1 N o £E — B8 St 7 S, B — XU T2 =
X34 F57

[0022] 7 —UEsj /5 R, 0 B IR IE B & 2 /b — AR ARSI B (AAV) [ A AR i R
JF 51 (ITR) o fE— L850 7 R, 0 B AL IR B A K T TRFN S ARART TR o 76— LE St 7 R
TTRAL T A AT BT il (1) 53 B8 U AZ TR 1) 28— AN 56 — X 33 ) 32

[0023]  #F—sesjti 77 S, AR BRI 7 — M E A RRAH IS T (cAAV) , AL B AR T
5> B ZIR AV TR o

[0024]  #F— sz 5 Zerbr, rAAVER ] CNSHL 2R 7 — B8 J7 22, rAAVER [A) $128 TG .
[0025]  7F—SLsijifi Jr R, X FE R A2 AAVIAK 7 B [ BAAVrh . 10K 52 & -

[0026]  FE—4L 75 TH , AR A FFHEAE AL WA A T BT IR 18 23 B8 10 % B8 B an A A FF i i 1)
rAAV, FZ 2 E RS2 MIRIE I H 59 .

[0027]  #E—4EJ5 [T, AR A FFERAE 7 T 306 40 Mo - SOD 1R IA B 73, BT i J5 15 B 4 1) 44
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0 38325 Gan AR A T BT I 1) 73 5 (P AL BR BR AN AR A T BTl fI rAAV o

[0028] 7 —LLsij /g S H , A AL & Y 5 AR SOD 1 2 1 A% R 17 471«

[0029]  FE—LLJ5TH , A A FFHEAL T H 9097 A B LR A ALSHI 3238 & 1 732, BT id
VRALHE R 52 i A SR AR A T TR I 4 B AL TR , 5E R0 1 QAR A TF ik 1
rAAV,

[0030] 7 UL /7 R, 2R E 65 g i RAZSOD1 2 FH AR 7 41l o 15— L St 7 &
W, 2 E IR LB 32, I N 2

[0031]  ff [ 7 2 13t BH

[0032] &I 1 7 XU 2~ Ly R 28k Ak 1) ) e AR s T H 9 7R = ] o PiSod 1 miRNAJEIEHL 5 30
TR1&, 7 HmiRNAFTPESODL cDNAJE IS XSBILBNE H J5 31 FICMV IS 58+ (%1 WICAG JA 3l )
Kik.

[0033]  WE2EIR T T 5 )3 30 T W Ih Be HAR M H AR B 1T 178 BB . BTSod ImiRNAFN
miRNAHLESODL cDNAKRE L XS BN E H J& 3+ MICMVIE 58 1 (B WNCAG 5 8 1) KiK. Pt
Sodl miRfLFW&FH.

[0034] & 352 7= XU 2 - Ly R 28k A 1A A e AR s T 7R = ] o PiSod 1 miRNAJEIEHL 5 30
TR1&, 7 HmiRNAFTPESODL cDNAJE IS XSBILBNE [ J5 31 FICMV IS 58+ (%1 WICAG JA 3l )
Tk won 1A T B A BYSODL & A YT B AL HSOD1 cDNAFK LA 82 (“miR-SODFLIAAE") o
[0035] W4 5IR T B R BT R Ih e AR A AR BT AR B B - HSod Imi RNAFlImi RNAT
PESOD1  cDNAHRIE I XS BILEN R [ 5 31 FICMV IS 88 T (I WNCAG JE 3 1) Fik . Bon T AERT
By AR RISOD1 & A YTERFEAZ 1JSOD1 cDNAI LA )i (“miR—-SODPLIEHL”) o HiSodl miRf: T &
T

[0036] &5 5. 7~ WU s T AU Th BE L AMAVER AR [ #4 AR B 7~ B BiSod 1 miRNAIE
W1 G 3T 3#9% , - HmiRNABTIESOD1 cDNAE IS XS BHILEH R [ )5 37 FCMVEE 58 -1 (51 4CAG
JAENT) RIS B T ARX T HAERISODL & A YT ER R AR HSOD1 cDNAFZE [ FE (“miR-SODHT
PREEE”) o RAFAAV S 7] A v 8 7 41 (TTR) A7 7E T AR5 R, &24AAV TTRAZT-37 K
Uit o

[0037] &6 557~ WU s T AU Bh BE L AMAVER AR F AR B 7~ B BiSod 1 miRNAIE
W1 G 31 3#9% , - EmiRNABTIESOD1 cDNAE IS XS BHILEH R [ )5 3 7 FCMVEE 55 -1 (51 4CAG
JAET) RIS B T ARX T EFAERISODL & A YT ER R AR HSOD1 cDNAFZE [ JE (“miR-SODHT
PESE”) o SOD1FKIE M BAAR B3 UTR o TRAFAAV J2 ] A 3t 5 82 7 41 (1TR) 4716 TR AR5 K
i, A KAAV TTRAZ T3 K

[0038]  ITHL/N T 5 JH BT XU REAAVER PR 1 A AR B 1 H 1 7R =B BT Sod Lmi RNAFilm i RNA
FilESOD1 cDNAFSIE IS XS BB B 5h 7 AICMVIE SR 7 (FIUNCAG B 5 1) ik . o 1 AT
THFAERISOD1 & A VTR R AR HSOD1 cDNAIPIZE A (“miR-SODPTIEAE”) « HrSodl miRL:F
BT AAV TTRAL T H AR5 FI3” K ki o

[0039]  KI8EL/N T HLJH Bl T XU REAAVER PR 1 A AR B 1 H 1 7R =B - BT Sod Lmi RNAFiIm i RNA
FilESOD1 cDNAFSIE IS MBS B 5h 7 AICMVIE SR 7 (FIUNCAG B 5 1) £k . o 1 AT
THFAERISOD1 & A VTR AR HSODT cDNAFE K 2 (“miR-SODPTIEAR”) o SOD1 R IE A4 8 A
/B3 UTR. FiSod 1l miRAZ TN & TH1 AAV TTRO. T AR5 A3 AR i o

6
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[0040] P9 R T HFARISODI 4wt /751 (SEQ ID NO:1) 57584k H 7 SOD1 4wt ¢ 41 it — 4
5245 (SEQ 1D NO:7) %R 7 51 EL %

[0041] K EHVER

[0042]  FE—UET5 1, AN TFE K TR 4 (a0, 2l & 1 4n i) + S UL 4ePE M %R
T AL (ALS) AH G122 (R 1 R I8 A/ B3 1 i 2L & W0 RN 5 ¥ o A5 , 72— M6 D5 T, AR A JFFRAIE T
TE A A 8552 35 A (A B 0k DL R T 464 (B an, B RE 34D = (1) ] 5 ALSAHH OC i) 2
BR] f) — Pk 2 F 2 BRI A% 8 (19 4, 40860 PERNA , 3% Wimi RNA . s i RNA shRNAZE) 1 (1 1) ZRfi %}
Er I AZ IR B A B R B 5 ALS A OC B A5 3 D] o 5 ALSAH 9 (1) 225 (R ) S 491 A0 45 AH AR
F-C90rf72.S0D1 .FUS. TARDBP.SQSTMI . VCP,OPTN.PFN1,UBQLN2.DCTN1.ALS2.CHMP2B.F1G4.
HNRNAP1.ATXN2.ANG.SPG11.VAPB.NEFH.CHCHD10.ERBB4 .PRPH.MATR3.SETX.SIGMARL . TBK1
TRPM7 . TUBA4A .ANXA11.NEK1.SARM1.UN13A.MOBP.SCED1 FD.C210rf2, LA F il fiRentonZE A\
(2014) Nature Neuroscience 17 (1) : 17-2345b i) H & 3K 78— L5t 7 =, 5ALSAHH
KNP R R HALS O I A P 2 (R (49 4, A 55 AL S AR S 1 6 S PR L TR P ) dn i 1 1 23
A .

[0043] AR AT 7 TIPS Jo T 18755 48 M B B Cu/ ZntB B AL W AL B (SOD1) RIE 24 &
WA JT I DR, 72— B8 s it 77 SR, 3R T TR T ALSI 7V o AE — SE S0 7 B, A A
TSR T Bk TR Ak DA A0 ) 40 B 532 K 38 b N JESOD 1 R IA 1 & M A% R (1 4, & 1 1)
microRNA) o 7E—LE5Tjil 5 B, A A TFHEAE T & TARAL AR IR B 52 38 Hh R IA 4R ESOD1
A% R o 7E — LE S 7 S b, X Rl AN SOD 1%} #E 1] P JRSOD 1A & B A A% R (9l » A BRI
microRNA) F1#E R B APk,

[0044] A FFIT7 TS AT FHEE ZH R AR O 5 (rAAV) 2R AR VG T ALSH 5k (1) B BRI VE 977 21
A WIRIRE T R A, AL T A BRI T ALY, T IR AL IR W TR AL LA R IAUTER S5 ALSHH
K FHE PR Wi SOD L A HN I P AZ R o 7E — e STt 77 SR, AR 0 HF I FHE ZHAAV (5 4nr AAVO L rAAV
Rh10%%) LA¥fmicroRNAIEIE ZECNS, MM UTERALSEE A , 1 4nSOD1 o 76— L8 75 T , A A TPk Kk
BLRE AL 7E 323X R I P YR P SOD 1 ZRAE (514, B AE RUSOD 1 A ZE AR SOD1 K IA) [H] i Rk By A=
RISOD1 I XL T e A4 o DRt , 7 — B8 STt 77 22, A THf R I AL 2 4 oV 1R 3 7K P SOD 1
B A TEYE (5 an , 78 2 2 it B i A AR 1 A M 55 52 38 ), B A WT AN 5848 Py JRS0D1 45
AR e AT ER .

[0045]  fE—LET5 00, AN FIRAE T 20 B IR , AL« 38— X 3, HogmbD— Pl 2 Fh 26
—miRNA, iR 55 —miRNARL & B 5 3230 (1) N IRmRNA & 9% 7 51 B b DA 58 4 BT ik
JEmRNAF ZR 3K A AZ R » Horh BTk P JEmRNAZR S SOD1 2R (1 5 A1 58— X 35k, Ho 2 4w A% B A= R4 SOD 1
HE AN JEmRNAR) e A5 X 35, Hod BT iR — Fhal 2 Fh 2 —m i RNAA LB B A 2 DL 2 58 F 4]
iR ZMJEmRNA R K 1) B AN 1 AL PR

[0046]  SOD1

[0047] Wz SCHT A, 7SOD1” & FE ik S AL W AL (SOD1) , 2 78 A A4 H 1 SOD 122 [l 4w i
()1 o 185, SOD 1) T BE A AL B SA A S A N I A E AN, FEBR BAR N B H 2 7B
A RISOD1” 2 45 FH SOD 1 & [l 4w R ) B (R 74 (ol an i 1), AN S AEAR M sz il 3 51 i 2
PEIhRE IR (Bl U S EA & FEALSI R AE) o — e st /7 S b, BY A2 B SOD 1 22 (K] 4 A
HANCBIE 35 NM_000454 . 491 B 7 7 51 () mRNA % 34 (151 G s ZAmRNAFL 5 4))

7
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[0048]  “IRAZSOD1” & ¥8H & — AN B2 AN TRAE (Bl Unfs XRAR T RAR A TR N |
RS AR =9 (BanE ) , Bk 5848 3 3UE R 724 (B dn gz 1) BA SOR I ThRg , 491 i
BEPETHAE SRS B H , N T g i BT A AU SOD 1L X P~ B A% 8 , i 538 SOD 13 PRl P W A%
A EATATITER R AR

[0049] i F-21°5 Getafh b mbd i S A B AL G (SOD1) [ 2 BT A (1) R AR 5 S et L2 4
PR R AL AT < o B SE AL P AL B (SOD1) S2& FH SOD 1 [X 2 i ) i - SOD 1 485 &5 e 25 1, 42
=M AR TR IR AR P S Bl R R A Y A 2 — o b 1 R TR — b T VA It
i 5 R AR A i 18] 7 1R 2, AR A IR SR R SR A AR I A B R e 1
AN AL S R AR I G EEALS P SOD 1A 2 SR AR AL HHA4V  HA6RFIGI3A « 3 #MKTSOD1 5848 51 1o
HiBanciZ% (2008) PLoS ONE 3 (2) :el16774iR .

[0050] AN FF 43 2 T LA R B, B DL AR S5 A Jik DR AR Sk 77 2] B 4100 1) A Y SOD 1 3R ik
(5, TR P Y5 BT AR Y AP PR SR AR SOD 1) H H R IE AMJESOD AR [ (51l 4 , 3 A5 7 A 7Y
SOD1 B AN 5E AT SOD 18 ) 19 R% B A4 J 4K o 1 1B 5 /K P 1R SOD 1B A7 1, B AEWT Al 58
AR PN YR SOD1 85 I R #1852 S PUER I DL T o G0 ASSCRT 7 PR 72 45 HR 41 i 1 K A DNA 4t A
() 2 ER (51 4m , SOD1 £ [R]) B PR 724 (190, SODL AR ) o 7 s 2 5 U5 13 o4 248 i ) SRDNA .
ARETRIE (B an , JE R AR T N 4R ) R A (14T, 2w SOD 1 8% I A% R , 41SOD1 cDNA)
SR =4 (il , SOD1 & 1, anss Ak I SOD1ER ) -

[0051]  #F—LEsjiti 77 22, ZMJESOD 1AL IR ¥ 1l i 5 AL R SOD 1 8 H o AL BT FH, 7 Ak
[1)SOD1” 72 $6 Jm b5 SOD1 2 I AR R /72 91, I i IR 7 A B 5 — AN 2 MR R AR , AT s 7
Hgmit 5 NP EF A RISOD LR A MR & A L (B2 B A ANE I — SA%Z R (BI4IDNA) 751« A
SH S AT A S BEAVS B SR 2H, 7 5R AL A SOD 1 mRNARE S AS 52 S8 i m) Py JHSOD1 RNARS %4
(1541, B A= A SOD 1 AN AF SOD 1 #% 3:47) (30081 PERNA (481 401, mi RNA) Fy 311

[0052]  SEALAISODUALIR /7 41 IV 2R S AR 40 H vl AR 4K o 7E — L8 S 7 R, 2wt ik
A B SODT IAZ IR 7 F1AH XS T+ B A RUSOD 1A% IR /7 41 (1 4nSEQ 1D NO: 15 SOD1 4w b5 JF7 51) 4 7%
KA1 K L5051 T A0, 955 S A1 7E A A 1 2850 2 T8] AATATT 25500 YT BR 98238 o 7 — BB S it 7 &=
b, G D5 AL R SOD 1 Y % R 2 71 AE 6T B A= B SOD 1 A% R 2 1) (511 BnSEQ 1D NO: 15 SOD1 44
A A DI B D24 R ADIN  E DA (B DS B BTN E D8N B D
I EBDI0N BN B D12 D3N B4 B E D IB DN PTER R AR o 7F — Le S i
J7 R, a8 SOD A% R 77 #1) ) — A 81 22 NI BR SR 78 A7 T g 10 i A A I S I ) 1
X 3 o fE— S 77 S, B XIS K BEVE [ R 293 2 29254 1B SR AL H IR (i dn, 35225
Z (B AT AR B 5, A dE v R o

[0053]  Zwhd4hE (7 AL IK)) SOD1ER 1 5 N I B AE AU SOD1 2 I I A% R TR I A% IR (f91) 4
DNA) J7 51| [A] — 4 a] LA AL o fE — 28 S 77 22, Jm b A SOD 1 85 AR IR 7 51 -5 N BT A
RISOD1 #2741 (51 inSEQ 1D NO:1;SOD1 DNAZAL > 41) EL A K £199.9% 5 K 2185 % [ [F]
— AR — ST R, Jm S AMIESOD R H KA IR T 51 5 A s AR R SOD A% R 7 31) (51 G
SEQ ID NO:1;SOD1 DNAZwHLF%1) HA K£199.9% . K£199%  KZ198% « K497 % K4
96% K Z195% K £194% K £193% K £192% K Z191 % K £190% K Z189% K £188%
KI8T % K Z186 % X K 2185 % [ [R] — M o 7F — LE St 7 B b , LR P 51 S5 1) #M R SOD 1 2R
5 P U5 B AR A SOD1 & LR 7 1 (I NSEQ ID NO: 17) HLA K £999.9% % K £190% (i 4nk
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£199.9% KZ199%  KZ£198%  KLI197 %  K£196 % - K£195% K £194% K £193% K2
92% K191 % 5 K£190%) [E]— K @ IEFR 751«

[0054] i 1AL IR

[0055] AN R 5 THIVS S I SODT (3 4, PR IIRSODT) (1) skl PR A% R o 7 — Le S it 7 R
I 1A A% T S 15 % 1 49 AIRNA  BTmRNA s mRNAFR] 28 2 — 30545 248 31400 i) HL Ty i 36 3k 1 A%
FR o fE — LS 7 2, 410 1 2 R A BB B U 1) o FE — BB S 5 6 b, SR M A R
UISEQ ID NO:4:CTGCATGGATTCCATGTTCAT Hlr 7~ B 7 41 8 FH L 4w tiD (miR-SOD-127) o 7E—485L
Wi 77 e, 1 PEAZ R A 2 inSEQ ID NO:3:CTGCATGGATTCCATGTTCAT F 7 [ 5 1) 8% i He 2
i miR-SOD-127) o fE—LEs i 7 ZH , S AL IR & B3 SEQ 1D NO:3FISEQ ID NO: 41
#AmiRNA . 7 — 252t 77 227, SEQ ID NO: 32 il #hmi RNAFK 51 54 , 3£ H.SEQ 1D NO: 472 il
miRNAF I 24 (140, miRNA%) .

[0056]  7F—Lasizyifi 7 2, I R A% IR 1 K B D5 28 30N Bk 2k (451 4, 10-30, 152519
22) o FMHPEAZ B IE 7] LA 2 10-50585-50 4Gl 34 B o 451l art, S b PR A B ] AR K P R5.6.7
8.9.10.11.12.13.14.15.16.17.18.19.20.21.22.23.24.25.26.27.28.29.30.31.32.33.
34.35.36.37.38.39.40.41.42.43.44.45.46 .47 .48 . 49850/ Ml L o (AT A — > o AE— L
S G F PR R B DA B A1 B el LA A SRR 1 1 an E2 25,1015, 20,
25830 Bii L , B 2 22 308404 Bl RE 25 /80 %6 590 %6 HAMKI B IE 7 771 s Bl & e BE AL IR
[1110.15.20. 25830/ M 2E I B 2 2 6 ME B 7 51 .

[0057] ¥ —uEsj 7 A, AR SCHEHE R 7 B R AT AT — N B2 A IR IR e () 2% R B
PRIEWE (U) A% T BR T DA B I T 5 MR W v A% T B Bl 2 e e (49 2 3 0 R A — e B S B 2 %) 1)
AT EAZATRR & ¥ 5l an, TRl LU E , UnT LLATACE o 78— S8 sty R, $E AL H0 ) o
FX A28 22 G0 4 B Hh 35 IR 3Rk R I AR TR o 7E — B4 St 77 b, A R 5 T s R T IR S 4
i B8 R o 4

[0058]  7F— o5 7 22, # 1 A R /2 miRNA . “microRNA” BY “miRNA” & RE 8 /) S 5%
BB PR 5 2 R TR I AE R S /NRNA S 1o 38, mi RNARS S o R sl Z53F (flan, B B 9 H
ANPE B ) XRS5 R, BRI W] ZEmiRNA (pri-miRNA) , Hoik B AR o T (4 o, i ik
Drosha.DGCR8.Pasha%%) Apre—miRNA. pri-miRNAMI K FEAT DLARAL, . 7F — Lo S i 77 22,
pri—miRNAFK BTG FE S 27100 2 255000 Bl %5 (1 4, 5100 29200, 27500, 271000 £
1200+ £71500+ £118005%£1 2000 Mg FEXT) o 7 — L85t 7 2+, pri—miRNAF K FE K F200
Bl LT (9, K 2925005000, 7000, 90005k B8 Z2 B L 5+) .

[0059]  Pre—miRNAFJRFAEILTE Tk I 8K 25 IR SUEE AR 45 ), HAG Bt ] DU [R] o 7 — S8 52
J7 &, pre—miRNA) K /NG B K B 204043 X6 28 295004l 3 %of o 76— B8 Szt 7 =
pre-miRNAF K /INE R K 2150 28 10048 FE X o 75— L85t 77 S, pre—mi RNAF K/
BBl K B 2950 2 Z990 Al 2L 5 (140, 1 B 24150 . 4152, 4154 . 4156 . 4158, 4160 . 4162 . 164
2166, 2168 4170, L4172 4174 . 4176 . 2178, 4180, 2182, £184 , £186 . £J88EK Z190 Mg FEXT) o
[0060] 3 , Frpre—miRNAK H BI4HAL T , HlE I Di cer dHATHEALER , DL S P AE AN 56 3
[¥JmiRNA/miRNA*XUBEAA , SR Ji5 7 A B i 2mi RNAZY 1, LB J5 45 0 2% BIRNAE S VT ER &2
4 (RISC) H o 38 %, B #m i RNAZ -1 K /N R A K B 240192 29 30/ Bl 2 X6 o 7 — L S i
&P, REmiRNAZY T K E 21194120 24921, 2922, 4123 Z124 . 2125, 4126 . 4127 . 4]
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28 2J298 30 EEXT o 7E— LSt 7 Ze b, AR AT 3 B AL R AL S A pri-miRNA \pre—
miRNABE B #m i RNAFK FE 41, BiTid 4162 SEQ 1D NO:4 (miR-SOD-127) #1/8¢SEQ ID NO:3
B 51 8 H H g b

[0061]  FE—LET7 1 , A AN FFFEME 1 wbs— Fhel 2 A N TmiRNAR 43 B (A% R AN A4 (%] 4n
rAAVERAR) o A ST B, N TmiRNA”B{” amiRNA” 2 +8  Yipri—miRNABS pre—miRNA ({50,
miRNAE 42, 32 A8 6% 72 A Dy g P A #m i RNA R BT AR mi RNA) 5 FHmi RNAFImi RNA* (5] 41
mi RNASIUEE A [ 3k 25 4%) 5 1) © 9% AH R [ ami RNA/ami RNA%JF 51 24X, BF i amiRNA/amiRNA* T
1) 5| S8 K] ) 75 RLRNAYTER , 45140, fEamens 2% (2014) ,Methods Mol.Biol.1062:211-224
B o 5l 4 , 76— L5t 77 29, N TmiRNAELEmiR-155pri—mi RNAE 42 , HoA 2 i A\ i B,
FASOD1 -4 5 EmiRNAM FE 41 (5140, SEQ ID NO: 3F1/884 ;miR-SOD-127) LA E P ¥iimiR-155
JSHm i RNAG i 5 471 o 76— S8 St 77 28 v, AR I P il () miRNA (514, A T'miRNA) £ &miR-
155 375 \miR-30F 287 %1 \miR-64H 3¢ /751 \miR-106F 48 \miR-21 & 4% .miR- 15 48
miR-451F 42 .miR-126"F 22 8imiR- 1228 28 /5 51| . 7E — L85t 5 & vh , I PR AZ R 2 & HL
AmiR-1558%miR-30 1 2 [X ) ¥ 7] ¥ 71 ffJmicroRNA,

[0062]  WiYFfF, 7E— eS0T B, 7 & B AL IR B AR (1 anr AAVERAA) 605 i — A
PLE (B anZ2 i, 51402345 LOFPEL 5E 2 F) mi RNAFIAZ R P 51 o 75— B8 St 77 =, firid
% T PmiRNAH () & — PSR [m) (), 5 S 1t 28 Bl 25 ) A (R E L DR (3] 4, i A = o
MU i RNAFR 73 85 B A% R , AR A Flm i RNASS B (] SOD1 & [A]) o 7E— L85l 5 B, ik £ T
—Ppmi RNAHH g — FhER A (1 4, 455 Sk 2 S8 B ) AN IR R R A

[0063] ) ESIZIR

[0064]  FE—LET7 I, AN HFI S o B B AL IR , Fo A 2 G i T 3001 A I SOD 1 3Rk 1 ik
microRNAR 5 — 3R 1A K AR FI 2 15 X5 Fimi croRNA (miRNA) & PUiE i #MJESOD 1 Y 5F — K1k
AE LT

[0065]  “#ZPR” 5 HI FEDNABRRNA T 5] o 75— LE St 77 S, A A FF ) 2R A FIAZ R A2 43 B Y o
WIARSCAT H RTE B 07 e N P2 A0 WA SCAT I R FAZ R ARE” 7 2117 =245
(1) AR AN 3G, 8 38 Al s 2 s B (PCR) 5 (11) @i sl 4 =4 (1) 4lifhid, an
T A AN I 43 15 5 B (i) A ) il B a4 2 B i 43 B AR R 2 — Fh o) T i i A 4
S RN () B ZH DNATE AR AR AR IR o DR, R B S FE B I B R 7 91 2 4 B ), o
(157 FH3” PR PR AL s RN, B X TP 2 AT 7 R A MU B (PCR) 51)F
F), AH R AR H R ARG £ DA R RIRSAEE I LR 7 5N A& 73 3 1) o 0 3 B A% BR vl DA 2
A AT A AN 0 T 1 o A5 40, 7 S B R R B R 2 B A IR AN 22 41, R B AT e
A 3 i 5 B A M R Y R A /N 1 3 B o SR T FEAZORE T AR SO N IR FE AL IR =2 0 28
(1), KN e 25 2 18 1 Akl RN B3 0 B b e B A SRR AE - an A SR R 8 T8
UK ARAE” 73 & )7 48 I H R AR I B v 4 B sl N AR 7 (9 4, i Ak 2 6 il o EL2H
DNAHZ AR EE) 1 2 Bl

[0066] A8 T 19 43 5 A% R 300 5 6, 25 G L — i 22 8 1) 57 45X 28 1 PN R mRNA (451 20,
Fidh Ay Y T A= 8 SOD 1A/ B PN JE 22 A8 SOD 1A mRNA) [ 301161 1 RNA T — /N 8K 2 /N X 358 . 40 55 1 4%
R 3 5 30 B G b — A 22 b A JEmRNAR — B AN X 380 B — ek 22 Ao R mRNA S 5 (1)
A AE A S BT LS f ik 22 A PEmRNAZR A5 1) 8 AR, R DAY IX 5 5l
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— i al 2 P P YEmRNA R DA 2 5 45 5 B 1 0 B AR ORISR Y, (51l ] D A2 3R 3 X T e
AP e A G DL, I H AMJEmRNA T DL 2 65 AH [F] 455 52 S 0 B 28 B mRNA . FEIX FRG&0 , 8
S BT A2 R ER 1 19 AN mRNAFN P JEmRNAR 7 F1 1 [X 1) 2 DAAS 751% S PR mRNAASN 3 — Fh ek 2
TR i) PR RNARE [r1) o 3% AT DASE It 451 G — A 8 22 TR R AZ 51 NS MIEmRNAH, A Ho g b 5 A
JEmRNAAH[F] ) 8 5, (H B A AN F AR 7 51 R SE I o R M DL T 5 SN JEmRNA AT DL FR 9
SRAGHT” o B, I PERNA (5] 4imi RNA) AT DASE [A) P JEmRNAF 5 F1 /883" AERHPEX 28 J5 , T
PAFE /M JEmRNA A 25 Bk B8 #eax 25 F1 /5037 X, fd1 45 BT IR A IR mRNAAS 4 — Foh 55 22 410 |
RNAE ]

[0067]  #E 57— sz, —FhEk 22 Fh A JEmRNA 7] DAY S A 52 2 1 ) R AR 2K, il dn
AT LU 2 R T A R 2 (A 0, HF B/ JEmRNA R DA e i A8 [ 457 e 2 1 110 B 2R Y
mRNA o 7EX FHE L, ZMJEmRNAK 7 21 ] LLan b Bk 4 5 Ak , 3508 — ik 22 i i) 14 RNA AT
DA T 282 1 A JRmRNA 5 AR JEmRNALX 43 FF

[0068]  7E—ESLj T S M, J0 2 I A% BRE 5 6 G A — Al 22 P 28 — 4 P RNA (f51] 4
miRNA) 28 — X 35, B 28— $0 i ERNAED & B 5 5265038 1 ) JEmRNA L B8 1) 77 51 AR
FF 3 LA 5512 N JEmRNA (5140, Y P SOD 1mRNA) 2% 32 3 01 il L 3R I AL IR - 43 85 A AZ TR 1 5 i
A4 G A AR JRmRNA (171 4, ZRJES0D1) 1) 28 X 38k, b f AMEmRNAYm S ) B 1 B A 5 58—
T 295 % M FE LR 751, Hord— Pl 2 Fhes — 0 H HERNAA L5 B 2 8 1) 7 51
B AMAE DL MIEmRNA & AE - # 1) H R AA AR R o 91 2, 56— DX 380AT DA, AR S0 i 67
B — DX AT DA T 58 = XU AR RIS 70 N o B — X 38RT DAL TR AT T AR 3R X, A
TN &5 83 JERH R X 25

(00691 fu, & $i i P A% R 1 IX 3k (48] 2t 56— X380 v DA 0 B85 IR AR R R A A 5 338 1A AL
B XX AT CLAL TR AT AR R X, dE a0 N 5 157 83 AE BRI IEIX 5%

[0070]  7E—LEiE AL T, AT RE R 20K BT iR X 38 (9140, 55— X 380 € AL fE g b5 3 A I AZ IR 7
G S — 2007 B (9, 4mAgAMIRSOD1 B H gwbis 3 B 55 — X480 o 40 , i X 35k m BAAL
THEBE T R — B — % EIF2000 M H IR 8] % X ] LA T8 E
S A — B S — 250 1000/ B IR 2 18] o 1% X 38, 7T LA Az T2 [ S S
G B — BT A B — RS T L E500 M IR 2 18] o 1% X 38 v] DAL T 25 [ g 7 F1 1) 28
— BRGNS T 250 ME IR 2 1R) o 1% X 38 n] DAL T 85 [ g 7 S 1) 28— 254G
TR — B EUF150 M H IR Z 18] .

[0071]  FERLLLAEHLR , T BE 75 226 BT IR X 8 (1] 2, s AL 01 1) 12 A IR 1 X3, T 28— X 30)
SE L AE S hE A SOD 1 2 A X 380 58 M 7 R e 1 B30 o 9 2, i X380 mT o7 T SR MR 1 R R 1)
BB — AN AN — N B UE2000M % R 2 (8] o 1% X 33T DA T R IR IR R 1 56 —
FEANEE — AL 1000/ % 1 IR 8] o 12 X 380 AL T 5 MR IR 22 1) 28 — N e A 6 —
AN _E 500 R 2 18] o 1Z X 3k AT LA T 28 AR IR R 1 28 — AN AN 5 — ANt
TiE250 MZ R 18] o 1% X 35 AT LA TR R IR e ) 56 — M A B8 — Nk E e 1501 1%
TR (8] o ik X 35 AT DA T 58 B R R 1 5 — AN A 28 — MBI 100 ML H IR 2
] o 12 X 48 A A7 2 AR R R R A B — AN B IE AN 55— AN B RS0 M T RR 2 1] o I idk [X 35
AT LA T 58 M IR R 1 5 — AN RN 56— AN e EUiE20 M H R 2 1A] o A — S S U7 56
L, BITIA X 3 T 5 307 7 AU I B Ja — A R AN SR R IR 17 B 38 — A% P R

11
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FeZ 6],

[0072]  FE—SEIHALT , S A 400 i 1 A IR 1 IX 38 (8], 25— [X 33k W] DAL T4 b5 4R SOD 1
A DX SR IR R R ) B J — NI ) T Vi o 1 X IBURT DAAE SR IR IR R ) e fe — Bk
T S5 — MR U 2000 MZ B R M A7 B 2 18] o 1% X 33 nT DAFE SR IR IR R 1Y) B s — I
T S5 — IS T U 1000 MZ B R M) A7 B 2 18] o 1% X 33 nT DA AE SR MR 1 IR 2 1Y) B s — I
A fa— IR T U500 A% IR 1A B 2 TH] o 1% X 385 ] DAAE 58 I 1 IR 2 1) e Js —
A fa — NI U250 AZ B IR B A B 2 TR] o 1% X 38 ] DAAE SR8 IR 1 IR 2 1) o Js —
e fa — AL R IF1 50 M E R AL B 2 (1]

[0073] R MFRfR, £ B IR G 2 T — Pim i RNARIE B0 T, B Fhmi RNATT 58 {57 75 44 2
PR TR S & A B 51 a0, 2w 58 —mi RNAR A% B2 v DA T 2w A5 4R SOD1 85 ) X 350
W& T, Zmid 28 —mi RNARAZ R 5 41 o] DAL T 55— X 38 (B, 768 A w7 5 0 B e —
AN RN TR R SR IR IR R I 38 — MR (7)) o

[0074]  FE—SLSjE 7 RH, 3 B IR AL & Ym b — AN Bl 2 A Rk il 7 51 (B, J5 30
T55) BILIR 751 F a8 45 ) 7 P46 18 0 e Sl 4 26 1k SR 3 FG 5 1 15 41 s B 201
RNADN TCAZ 5, Bl a0 83 A0 22 58 I IR AL (polyA) 155+ £ i€ 21 g STmRNA R 7 51 5 184 5 1 1 24
K FH) (RlKozak LA 7 41) s S A A28 M T 1 5 DL K A 75 B2, 308 2 6 7= 40) o Wb
(1751 KRR IR I T 5, BFE R IR 2 R R 1 5 5 2 1 A0/ Bl 2] U S 1 18 SR 3l 1
FE AR O RN BT AR A

[0075] " A 3))¥" s 48 J2 B Jk DR AR AR e M 2 SR O 75 1) S B A L ) 5 L 1 B N AL
iR T IDNA T 51 FEAE B R e A7 RS I N 7B AR g R TR TR A s AR T
FR AL T IE AT A7 B A [) DA 4% i RNA SR & i (14 A U N RS TR [ R 0K

[0076] X T mhd iR H FIAX IR , 88 5 (R 5% 5L K 7 91 2 J5 A3 AAV. TTRF 31 2 Hif 4 N 56
FRACT 31 o AT T AR A FF r ANV AR PT 58 N & 1, B ARG T B 3/ 399 17 51
AR FE R 2 18] . —Fh el GBI N & 17 FUATAE H SV-40, #RNSV-40T N & 1 7 41 1] LAAE FH 1)
T FhERAR T A Y AL AR 13 NS 5 (TRES) o IRES 7 8148 FH T MBS JE R Fe s W = A %
TP Z R IRESFFAN TS A 2 T % 2 INEEH B B X SR H o W 34T
PRI B W R, IF B AT SRAGVF 2 X REH 751 (200, 49 i Sambrook 55 A, BA K& HAE 451
#3.18 3.26M116.17 16.277 5] FHH Lk, flAusubel® N\ ,Current Protocols in
Molecular Biology,John Wiley&Sons,New York, 1989] . fF —Y85ji /7 27, [ i % i 75
NFHIAFEEZEA Y X2 —M/MK(KEANMEER) , O BREN T2 EANER
(Ryan,M DZE A ,EMBO,1994;4:928-933;Mattion,N MZ AN ,J Virology,1996411 A ;
p.8124-8127;Furler,SZ N\ ,Gene Therapy,2001;8:864-873; fllHalpin,CZE A\ ,The Plant
Journal,1999;4:453-459) o 2AFF 51 B PIEIE V5 LA HT O AL AL 45 FURL AR PR VA 7 38044 (AAVAT
WiEE I #) N T ARG H A FRESE Ryan,M D2 A ,EMBO, 19944 :928-933;Mattion,N M
2 N,J Virology,19964E11 H;p.8124-8127;Furler,SZE N ,Gene Therapy,2001;8:864—
873; flHalpin,CZ N ,The Plant Journal,1999;4:453-459;de Felipe,PZ A\ ,Gene
Therapy, 1999;6:198-208;de Felipe,PZE A\ ,Human Gene Therapy,2000;11:1921-1931.;
FIK1ump,HZE N ,Gene Therapy,2001;8:811-817)

(00771 ZH Rl Y J5 Bl B 5 B FE AR AN PR T+ 300 5 SR 0 B8 55 W AR i 25 (RSV) LTRJA 3h 1 (U
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HEHL SRSVIE SR 7 — D) B MR (CMV) Ja23h T (L 5 oMvVIgss i) [0, i
Boshart%§,Cell,41:521-530 (1985) 1.SV40 331 &R H G 5 201 B-Wsh&E H A
¥ (BIUICBAJE B 1) IR H g (PGK) J5 37 FIEF1a 52 ¥- [ Invitrogen] o fE —4L5L
W7 %, R BRI XS B-LEh B B B3N T (CAGE BN 1) £ LSt &, B3h 1
JEHLJA BT BU6 B 3l F-

[0078] 5T A BT S VF IR T SE R R 0A , I B T DL ik SRS AR R A 4 PR B R R
T P B A BRI S A A AE SRR TS, Tk AR FHUIR 25490 G S0k 3 L 4 B A R 22 2 AR S B Y
RGBT  FSRIETMIESH RGN Z R RERS, BHFEANRT
Invitrogen.ClontechflAriad. ¥ £ H'e KA C & H iR 3 H o] L ARSI RN R E 2
£ B AMNESRAL I B s TR A SR B s T SL R E e S S UG E S B E A
(MT) JE 37 HLZE KA (Dex) —i75 T AL/ FLIR MR i 5 (IMTV) B3 T T7TR MR 3IF &
2t (W098/10088) ;Wi 7 i = B L JBE 5T NoZE A\ ,Proc.Natl.Acad.Sci.USA,93:3346-3351
(1996)) , U Z 146 245 (Gossen® A, Proc.Natl.Acad.Sci.USA,89:5547-5551 (1992)) ,
WK EFHES 29 (GossenZE N ,Science,268:1766-1769 (1995) , 42 W HarveyZ A,
Curr.Opin.Chem.Biol.,2:512-518 (1998)) ,RU486-1% 5 %4t (Wang®s A\ ,Nat.Biotech.,
15:239-243 (1997) fiWang%s: A ,Gene Ther.,4:432-441(1997)) MIEMEEH S RS
(MagariZ§ A\ ,J.Clin.Invest.,100:2865-2872(1997)) . o] F T4 & B i Ho e 5 M 1 15 &
B JE BN P 52 R 5 AR BRARAS W10 J3 301, i B2 SR L AR R AR e A IR A B
AAES A A

[0079]  #E 3B — NSty =, B FISOD 1) K AR J5 57 (B 4NSEQ 1D NO:16) . 2445 B #%
BRI R IA R R AR FRIAIT , KR JE 37 1T LA AL IE 1 o 24 5% 2 (R 1 R 08 b 2 AE s (] |
BURE b B CLAH U e v T 3K B B T AR e A 2 s RO YA I, BT LA IR AR SR )
T AR — AT B, B RARRIA I H ot 1 an B 5E T oo SR T BR A AL A B
Kozak LA 37 Fith v] F TR SR K IE .

[0080]  #F— b skt 7 &, AT FIIR T 4L 2005 S v B R Ik g ) 78— S8 Il T, 4
Ry SRR 7 21 456 DU 2V 1 07 30155 520 S 2H 20K e 1t e s IR o IR AR T 2H 28y e
PR 51 (B14n, J2 301 3G 08 7 5) R AU AR BT a8 R0 o 7 ) 1 1 2H 0K S 1k 45 17 77
BFEEARTLL T HLR R B8 7 R R IR IR R 45 &3k E 8 (TBG) B3 RS &R
B R AR B3 AEKME B3 B2 K (PPY) B3 7. i -1 (syn) 33
T JULUER BB (MCK) J5 30 7R AL S 45 5 (DES) B 3h T a-LERE 3 H 5% (a-MHC) j338h T
SOOI E AT (D) B3+ et B sl FaiEe-Nsh&E A Jsh T LB £ E
O BB T, Sandig® N ,Gene Ther.,3:1002-9 (1996) ; i3 9 (AFP) 357, Arbuthnot
2 N ,Hum.Gene Ther.,7:1503-14(1996)) ;B &4 EHB3I T (SteinZE A,
Mol.Biol.Rep.,24:185-96 (1997)) ; BMER & 1 JA3 31 F (Chen%E A, J.Bone Miner.Res.,
11:654-64 (1996)) ;CD2 52T ((HansalZ A\ ,J. Immunol ., 161:1063-8 (1998) ; # i Bk & (A
HEE BT s T 32 Mk a i J5 3 7 5 M4 o0 0 #1220 R 57 1 0 B2 LB (NSE) J3 8 1
(AndersenZ: A\ ,Cell.Mol.Neurobiol.,13:503-15(1993)) ; #4242 54 KL |2 5h 1
(Piccioli%E N ,Proc.Natl.Acad.Sci.USA,88:5611-5 (1991)) ; FIHHZ o4 itk ve f 3L K B
T (Piccioli% A\ ,Neuron,15:373-84 (1995) ) , 545  iX 26 3 5h 7% T AATE 5 A £ 2
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311 22 ILER o

[0081]  ARAFMTHW KA Z T —A A8+ Wln,2.3.4. 5808 24 3 3h+) 15
[PIRZ TR » 1 1, 75 2L A B G A 401 PR RNA (31 im i RNA) 11 2 — [X 3801 i 78 SOD 1 B EIEI’J
B X R R DR ) A Ak b, AT RERR BT AR — BB T A (B EE — B 31 A 540
A% T G D [X A R b 32 422) SIC IR ST 1) 1 RNA G i [X 1) 2852, 3F 28 — B 3h T 2 41 (Bt
BRI F A 5 HMESOD g i X A W ERE) SRIKSN ZMJESOD 1 4 [X ) R Ikl , 35—
JABN T F IS Z R 3 7 50 AT LA AHIE A 31117 5 EAS [ 3 3 7 31 o 7 — 25505t
HEAE— BT A W, I3 A i IX FKIE 1 G 3h5) ARNAR S BETTT (pol T11)
JA BT F 8 . pol 11 Ja 817 51 B AEFR fil 14 Se 5 G U6 AIHL JE 8h 17 81 o 7E — LSt 7 58
o, 5 R BT RS (B, BXEhAMJESODT RNAZR A B 3h T FE41) RNASR S BEIT (polIl)
Ja s 741 . pol 1T A Bh ¥ 7 F1 i AERR il P S o e FE WS BB B A JE 3F (CBA) \T7.T3.SP6+
RSVHIE 40 25 J5 31 1 5 41 o £ — L8 S 77 22, pol TTT S 3l ¢ A1 SR S 4 il 4 RNA (71
miRNA) Ziibs X (1K) KI5 o AE— L850t 77 S, pol 113 3)) 1 7 31 SR 3l 2 ) i [X 1 Rk

[0082] 4 R 3Lt — B HEARM , 73 B R IR T LAk 3 T 4L A9 AAV I35 2L 1) S [m) A v B
5 (ITR) :AAV1AAV2 . AAV5.AAV6 . AAV6. 2 AAV7 AAVS AAVO AAVIO0 AAVT T J HARIK

[0083] it e A4 A A

[0084] AU B — e 7 IR AL T 20+ (940, U +) Rist @ik, A8 AR
B PR R 2R IA

[0085]  FEAN[EI St J7 Zrh, 3 it 7 2 s 1 (a0, XU §) Risf gk, b Ris &
CAANIE B 77 2OE AL o 1, 48— LeSETiti 77 S b, St 1 2R 7RIS g, Ho 55— Rk
ST T RIB G T A St T B, R T B R T RE MR, Hh S RIA
BENE T, HHAE-REBANTE - REENN T THN A LT R T —F
IBEM NS TWRE ZRIEEAT B3I M5 8378 BOE N i 2L R = P AL TR
¥,

[0086]  FEASEIM Lt J7 Zrb, 3t 7 2 U 7 (a0, XU ¥) Risf gk, b Ris &
CAANIE B 7 2OE 1) o 51, £E — LE STt 7 S b, St 1 2R 7RIS g, Ho 55— Rk
BB RIEE T MR IT A A — LS R, 38 T 2R RIS A, A A
Ak T FH T IR R B — R A SRR .

[0087]  ARSCA RS RIE G RIARE" J7 17 7 J2 4845 5 I & BUEE A I 7 R R-AIE o 76— 4
ST R, RIXEAEMASZIRIT FIRS v &5 A A3+, I B IR 7 21 % sk WA X
FER)5 u 223w AT, A O E M & (s - B3/ (W& 1) /iS5 51-3") o H 5K
br bR A Rk S AR X M SBR[ 1, AR RN 53 0] 25 5y R 78 25 o8 R IB AT
TEAXIREE ) (40, 58 —RIE G W ERFE R 2 Bl an SRz S0 & FEAAVRG S A A U AE X T
AAV ITRITTA] o

[0088] 54, 4N 545 E WIAX BR A S AR B0 & PN IR &L, MG - B 31 1/ b 7 41 1 ———
JAsh T2/ 9t )7 512-3 ,

[0089]  DOOOOOIIIIIIIIIIIIIIIDD DODIIIIIIIIIIIIIIIIIIDD

[0090]  WUZRK GAE[R]— 7 [ , 7 Sk RN BN RAK BLH AL 37 0] o 5140, 40 SR 45 8 A% R ) 4
AL S %A R S MRS - BB/ 9t 7 H 1 —9mbs 7 5112/ JA 8 §-2-37,

14
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[0091]  DIODIODIIIIIIIIIIIIIIID (LLLLLLLLLLLLLLLLL LKL

[0092] DUk Bz b 2 AH e 77 ), FE H AN i Sk s , 3328 B e 5 77 1) AER o 7E 12 STt 451
W BRI BE R & TR 30 T2 AN gmtis 3 51201 f Sk

[0093]  XtF 3 —AsLfl, R R IE A S TEAAVIRY AR, WZ G AT BLS5AAV TTRAE T4
&) [ 77 1) (48 4n PR 5 R R R S5 M 55, B804 T FH ) 5 ) o AV TTROZ 78 1) 1T o 48 2, P 5 2%
56 B ) S AR 15 TTRAG 5 G i H 1L 3 31/ 0 i 1 RNARY) R 18 G AL T AHIR) 1) 77 1n) , H 72 Gn SR
I TRANZ A & W 2 &L AR R P AZ R BE I, W53 TTRAL T A8 19 77 ]

[0094]  rAAVE{A

[0095] % BH 1) 75 28 B A% IR 1T LA 2 B 2H R AH DS 55 (AAV) i (rAAVEAR) o 7 —EE 50 i
7S WAL TEITIR I 73 S B R B 5 & A 28 — A R 55 (AAV) S Im) K 3 55 5 71
(ITR) BRH AR X 35k (5140, 55— X350 7 B A A% IR (1940, B4 AAVER () BT A e 2K 7 1R
R, it T 52 33 R/ B0 2 Bk B 0 SR AT AL . EZHAAV (rAAV) AR T8 H A /b i AL TR
JIRFT R, LA S5 37 AAV I 7] AR Ui B8 52 7 471 (TTR) 2H B o AR ST H A b 7 i A FF (1), %
S DRI AT DAL 2 g A — Fo il 22 A i PERNA (51 4m i RNA) B — AN B 22 AN X3, B ik #1 1) P RNA
A Fr B ) 52 3R TR PN DRmRNA R AZ R o e B K] A m 65 Gt 491 dan i 1 R/ B SRR 1 ) 1 471 (48
Wpoly-ARE) I X35, WA A TR H B 5 Bk

[0096] ¥, ITR/F HI K A L1458 XS (bp) o LIt HE , A b 4R3I TRV 42350 7 51
HHT 01, & VX IR L 7 A EAT — o R R B S IME A B I IX S TTR P F1 ) e ) 78
ARAFE AN AHTRE JIVEE N - (S, 10, i tnSambrook %% N, "Molecular Cloning.A
Laboratory Manual”,2d ed.,Cold Spring Harbor Laboratory,New York (1989) ; fll
K.Fisher®: \,J Virol.,70:520 532 (1996)) BIZRHS . A K% B By FHIF X Fh 2 7 19— A1)
TR BB RN B AR ks, e rh B g % 22 OR e 20 RDRH S 1A 15 o AR 1 ) 38 57 F13
AAV ITRF%1 . AAV TTRFFF AT MATAT O S AAVIR S, (035 B 11 % 58 10l FLEIAAVE Y 75
— BT B, o B E AR (140, v AAVERAR) B0 7 /b —PPTTR, H B G 1% 5 AAVL L AAV2,
AAV5 . AAV6 . AAV6. 2 AAVT L AAVS AAVO AAVI0AAVT 1 Rz AR AR [ IfiL 75 7Y o £ — Lb St 7 e,
S B TR A S RT0AAV2 TTRIIIX 38 (0, 55 — X 35K) .

[0097]  7E—uEsjfi 7 R, BRI — DB S S A 5 AAV TTRAG X 35k (4, 28 —
X8 5 = X33 B DY X ) o FE— 2SSt 2, 55 —AAV ITRE A1 H AAVL AAV2 \AAVS,
AAV6 . AAVG. 2 AAVT7 \AAVS AAVO AAVI0 AAV1 T K FLAR A K] iy Y, 76— Se s it 7 Z2vp , 28 —
ITRAZ Bk /D Dl e P K I i 25 67 1 (TRS) B RAZARTTR « ARG ik Z R vy fife 29 67 137 AT F8 AL 5 T8
B TTRA R Ui i 25 A5 i (TRS) BT 1) 5AF (B 4n, 4 SCFAR , wneE [R] SCAR sl L RAR) (1)
AAV TTR, 456 = Jafid DI ETRSHIAX R 7> Z1 K2 [P AAV. ITR (i, ATRS ITR) « A
AT B FRAS I SR 2H , 40 5 B = ThEe METRS I ITRIK rAAVE AR 77 A2 H & B AME rAAVER 14,
i antnMcCarthy (2008) Molecular Therapy 16 (10) : 1648-1656 ik

[0098] Pk 1 LA b 45 1) B ZH AAVER AR TR 32 B0 R4 8k ok AL 38 B 45 1l oo i, 1%t
P55 L R oA DL — 5 77 2UA RONEEE 1% 07 s VR JE DR E FH B4 LI il FH A R B A=
7 ) 975 B RS G P AT 2 it LRI AN/ B R A A SO T A ROE BN R A S5 H
F1h) 5k R 042 1) 9 s 4 1] 7 270 R I XA FH B AE — 0 B 25 A AR DA s i) B () 2 R 1) SR 1A 4%
il 7 51 o FRAKFE T H LS IE U S AT aa 24 1k B B A SE TP B A RUKIRNADN A5
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5, BB E AN 2 AR R (polyA) 155 ; £ 2 41 JTImRNA T J3 51 5 3855 B BE 0K (1) 5 571
(RiKozaktL A 7)) s Heoma (A e PRI 7 51 5 LA B 2 75 B0, G50 G A 7= 420 73 Wb () 5 371 o
ZRIBEHIFH), AFERIRI AL ) 55 5 R RN/ s 230 S v R 8 7, 0 AR A5
CL N I BT DLt R o

[0099]  WiARSCRT A, kLR 3 41 (B andm b J5 51)) RO 7 51 LA A% BR 13 51 (1) 6 08 B4 5%
Ab T H s e s R 5 SR R, IR AR A SR B U A AL IR )T
HIFHBE R DI RE M B B, G0 SR AES T WP A R 5 T R T R R T A e sk, I Hoan SR
PIANDNAT B2 (A P B PE AN (1) BRI 5N, (2) T3 7 X 18 F w57
G IRRE 7, 8K (3) F-HUAHNRNARE S W12 i B 1 I RE 77, WA AN DNA T 512 A5 25k
HEREI o DRI, 40 2R 5 301 X RE % 52 M DNA 7 51 () 3% 5%, {945 i 45 2 sk W ml DL R 3 B i 75 2
H a2 iR, W2 R 37 X SHZER 7 512 S 3 . AU, 24 P AN B2 AN gm i X [ 2
AL EATNILRE B 37 1) 5 K R BN BCE 24N CAEHE N BRI B B RIE, e 12
B ER R A — ST s R A R B gt T A PR AR R A .

[0100]  EiZH ARAHICHREE (rAAV)

[0101]  #F—L6 5[], AN TFHRAIE 17 40 BE I AAV A ST AAV T FIIR R IE 4> BS 17 46
22 N T A= 8 R1F T AAV . 73 BT AAV AT LU FH B 40 J7 7677 A o IX PHAAVAE AR SCHh RO 7 B2
AAV” . ELZHAAV (rAAV) Htide B A 21 2SS 1 B 1) BE 7, 8 15 r AAV IR AZ TR G A1 / 33 S TR K
S 1K 2 — PP 2 P T E A 2R o AAVAK 58 2 PR 5 1 S 2 2R S M I ) R D ) EE B LA
I, TR R A IE A TR A AT rAAV,

[0102]  FRAGHA P s K58 8 I EHAAVT) TR RS A F11 . (I, 11, US2003/
0138772) , H il 5] FBEAR IR NATO) B , BTk i B G5 75 5 dmiBAAVAK 72 55
IR 751 s DhRE M rep k] 5 FHAAV X [m) A vy 5 5 7 1) (TTR) 1A% B DA 26 B 1) 2 2H AAV R A
AR B2 1 4 B Dh g DA S0 v B A AAVE AR GLEE B AAVAC ST 8 (A R IR 18 40P 7E — S st =X
W, RFEE R HAAVI capZE R b () S5 i H AAVEL S =R R E R, WEh FEE 1SR
3 (FRAVPLVP2FIVP3) , At A 1% L5 25 4 [ 4R 72 18 I v I BY 432 AN cap PR i sk ) o FE—
SE S 77 22, VP L VP2 RIVP 3[R 43 F 5 43 il A 498 TkDa £)72kDafl 2162k Da o 7 — L& S it 77
T IERITR IS, AR5 R A A G2 B A R A I BRFZ60-mer B (4 76 o 7E — L4 S 7 R
K5 A B THRE 2 PR P B I R 4 3% S N A I 518 AR EAE - E— 25 1, K e AR A
DAZH 235 1 7 2R3 25 22 R AH B ik 28 1

[0103]  7F—uusji 75 U, AAVAK Fe 8 A2 18 F FHAAV2 . AAV3 AAV4 AAV5 AAVE L AAVS,
AAVTh8 . AAV9 . AAVI0.AAVTh. 10 AAV AAV . PHBAI R & AT 2 i AR A4 2H 1 i L A AAV LIS BY . 7
— L5t 7 A, AAVA SRR AR R E 3R R KRR M5 2, 1 anAAVrh 10 My 7Y o 78— L st
it 77 ZE R, AAVAR 76 2 1 2 AAVO LIS Y1)

[0104] W LUK FE TS A0 b 8% 9% DIOB r AAVERAAR 8 7E AAVAR 56 R () 4 0 S A ik 40 18 =
YA . B, AR — bR 22 Fh AT 5 412 (39 1 S5 A AAVERAR crep P 4] cap ¥ 1 AN/ B4k Bh Th
AE) 1] HH ASE (1) 18 32 40 MR B4t , Bk 1 32 40 e A B AR U RN B3 i 5 v AR DA
O M EC MR A TG, XS E N 1E E AR B A RS R A B s iR
() BT 75 2643 o SR, BT 75 B 2H 90 T AR ZH R 2 Ja sh 1 IO 3% 1) o 7538 6 SE 18 9 8 15 oA
FITHE R, ASCHRAE 7A@ R 5 A i Ja 3 B SE 1 78 55— AN ik 7 = IR BRI
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F € T T2 40 AT LS A AE ALY R B 74 ) T B pirade 4 2y ANAE — Ml 2 Fhig S Y R 3 T
FEHI T B F e BT 4oy 4900, v RA AR AR RE B A5 4R, HORVET-29340 )1 L&A 7R AL
ME BT FRELARBIDIRE) B H S A ESE SR B TS F repf/Blcapf H A
QBN G1IE W] DL A2 e Aa € (1) 18 41

[0105]  fE—L8sjii )7 b, A NI K& A IR I 15 LA, BT id A% R 60 25 g i 4 )
P SOD L FA) 44 ] 14 A% IR 1) e 1) AN 2 i A0 e 1 (9, AMJRSOD1 2 3, AR ik " s AL 1 7 AU
SOD1E ) B P81 o £ — LS 77 S b , AR AT St Bk fE T4 i) &4 o 2 — 285K
T J7 AL R A S YD B A YR ERAF A o

[0106] ] FHAT AR o B3 A% O A (AR K7 AE AR A TF R AAV BT 5 ) B AAVE A s rep
¥ 3\ cap 7 31 A B D fie 366 3% 2260 2 1 32 4 o v ode 1) 28 A% oA T DA I AR AT 5 3 1Y) 7 v
IR, CLFE AR SRR I IS EE o FH TR AR 2 T R AR ART SIE Jith 77 22 1) 7 V2 A A% PR 1R AR S )
RN GEFIH, IF B FE S TR EH TREME AR 2 W, 640, Sambrook & A,
Molecular Cloning:A Laboratory Manual,Cold Spring Harbor Press,Cold Spring
Harbor,N.Y. o AL, 7™ A= r AAVIR # 0L 111 J7 5 22 AR T JA R0, 9 BLE & TV i IR A 2
STAS A TR 1l 2 W, 4040, K . Fisher&E N, J.Virol.,70:520-532 (1993) Al H 4 F 55,
478,745,

[0107]  FE—2esji g S, EAHAAV A H = B Q05 R IR T 32 L 556,001,
6500 AR I I AR A2 R AAV ISR ) AL AAVEAR (B35 Fe BE ) AAVAH B TR 4.
PR FER B Th e BARFE Y g 1 41 , R i) 2% EZHAAV . AAVER Bh D REER A gt ” AAVE B Zh R 7
H (RlrepMicap) , H A AE F T4 P2 PEAAVE IR S Ak o AL I% 1, AAVAR B DI RE 204K SCRF
e AR ARV AR A 77, TITAS 7 A2 A AR R e 00 ) B A= T AAV I B 1 (B 5 Dy ReMErep Micap
BRI AAVIRBERL 1) o3& FH AR 2 I R B A< 1) I PR i 14 S 49 B, 45 pHLP 19, 838 T 36 [ 4 ]
56,001,650, MpRepbeap6# A, #iik T L H L 456,156,303, i il 51 FIF A4
Lo i Bh D E AR G % FH - AR AAV R USR03 75 A0 / 54N I Th e HLAAV S il 48 T 1% £ 1) R
(R HBhIIRE”) WIAZ IR T 21 - 4 B Dh e B AAVE H| B 75 1) Thig , R EAR T2 54V
3 [N e S O W B SRR AAY mRNAB 2 ARV DNAKE L cap 33K P24 £ ORIAAV A 5 41 3%
(135093 o 52 TR BE IR BT S8 Th e vl LAYR AT A 8 SN 4 Bhooa 25 , B iR 25 IR i 2 (BR 1
AR EE A1) R R R

[0108]  7E—LLT7qH, A A T HR AL R BL I fE A o RIS B G T 48 41 i 55 B A )
DNA, 31 B4 AMIEDNAR 51 N\ S 40 M5 N 3805 AR " 5 G o VF 22 3 G s R 2 A i
I« 2 W, Bl nGraham®s A\ (1973) Virology, 52:456, SambrookZE A\ (1989) Molecular
Cloning,a laboratory manual,Cold Spring Harbor Laboratories,New York,DavisZt
A (1986) Basic Methods in Molecular Biology,Elsevier, fIChuZE A\ (1981) Gene 13:
197 X PR EOR ] T4 — Fh el 2 M AMERZ IR , 0] iz B R & BRI e ik 71, 5l
ANEIER)1E L.

[0109]  “f5 E 4" /2 ¥R 4% sl e 51 H B4 ot A AR ArT 4 0 - 38 15 40 i 2 L3 )
A o 15 3 40 AT AR AAV AR B RS S 44 AAV /N JE ] TR 5l Bh D e ik Bl & 5 B ZHAAV A
72 AH IR ) S AL DNAR B 32 3 o iR TE AL O 2 6 L 1) JE s 4 M ) S5 AR ERLIEG , AR S i I 1
40" P LA4E 2 FH AN UEDNA 21 % G i 0 B o L BR AR H TR AR IR AR B R R AR, B
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AR B JE AT B A — B R T A B L A 2 5US DNAKN 7247 (DNA complement) |5 i
BoRARSE A A .
[0110]  4nASCAr A, ARG M R 7 72 48 B 05 72 4R 712 22 B 1) AR K A7 R AR B
T A Z 2 U S HE A0 BRI S R AR AR AT T, B I b v FEAAR ) il A7 B 72
AR, B A R A] e AR 5 R B S AR AL o BRI, Y E TR 1) 4 Y R 1) 4 e TT e S A T A
MG FEDAS KGRI, BRS04 f R TR IR R A2 4L
[0111] AT FIARTE " S A 2 45 Horh 3N T ZMJEDNA v BL 40 g, Bk SMJ5DNA
B n 3 B0 A 0 1 22 O I 3 B A A T A R WTRNA T A TR DNA 7 B o
[0112] AL Ry FHEARTE " 8RR FE AT AT 18 % T, Gn R S Wk B A% L 26 B 1 RE R L £
RN TR AR B BT 55, U5 IE YRt o4 G, e e 2 i), I H Lg%
TEAA AR 2 (A e AL B (R 7 51 o Rt 1R 1B A 355 e [ 8 A A SRR B4, DL SO B ik o 7E — L&
ST e, BT R T SR R A £ e SR AZ IR X B AL T J8 3l I e s 4 1) 1 1R R
SR 7 SR BT 2 48 A 2 DR IR AR e M A SR P 5 1) A A L) L A B3 N B AL
iR IDNA T 51 o FEAE B R e A7 AR RS I N 7B AR R T R TR A s AR T
FiR b T T A R AL B AN 7 1) DL A% hIRNA SR & g 1) EC 46 AN S D] 1 3Rk o AR R I8 A Bl ) 2
7 RA8 5 A IR BATAT B 1B AL A A4, TR AR S i T 21 () 38 7 B A P R 8 A e ¢ o
TE— LS 77 R, RIS EFEAZIR I % 55, 49140, DA S i R 7 A AR i 1 22 DR P ) B
THREPERNA (B2, 5] FRNA)
[0113]  Hif ik F T S5 4H AR B 38 75 AT 75 AAVA 58+ DA = AR AR A TF I e AAVIF) 1A B R &
A PR W, IF B e S I1E I 7 R AR E AR N 722 B0 2 W
[0114]  Z5%5 7550
[0115] AR TF) 53 B AL R A r AAV AT LUAR 8 AR S04 2 0 (AR & 3 (1) JT VA EH & )
1632 B AR B2 A, A B AR AR BE AR A AR (R, AR S0 B9 e AAVET DAt
e e a1 e syl /I T /NS N Ay N A TR 25 S AN IS ST T SR 3 4 A €V
3 K GELIE N RAKFENY (Bl an, BrfE) o fE—Leseiiti 7 B9, 18 LA EFEN .
[0116]  rAAVIR] I FL 3452 i3 11 388 38 ] DA ik 48] A L P v 53 e ot it P 22 0 L s 52
TR I I o AT DLE I 33 5 2 K Sk B AT 8 1 A8 5 A A R it FH 2 if i o AE — L
S T S, I A B R A VR K e AA VG FH R IR R, 40 A R A A AR AT A )
HAR ZTTEFEAR FAEEER N EE 9 75 it F r AAVIR B2 R T~ 2 FI AR ARG IR 70 55 o 4
AN G AT PAE FHSEE LR 56,177, 4030 R (1) 75 120 SR AR FE T HR B9 A8 44, K 8 Bk 1
it FH T 0 B8 TR AR B K8 3R 48, DA A8 b 38 o 1) UL R 40 B B AH R K 5 38 o b Ak, 78 R 8 7
T, AT e T BB BN T 1% 22 2 1 O CNS . “ONS” J& ¥5 5 HE 2 40 1 i A5 8 1 Fir A 4l
LRI ZH 23 o PRI B, 12 R U A 45 (A PR T 28 0 40 P 1o 0 ot 40 L 2 T2 ot 400 L ki 5 A
(CSF) < [8) 52 (A1 B« B B i & - EZHAAV AT @ IS FHAE . S8 B OGS B, 1 AR ST O A8
ZEAMRHEEA , (51 An e ek ST AR g ()R ST, v ST 2 0 X IR UL R SUIRAA (1 an SCIRAAR R AR
ZEFE %) B REA 2 LA Sk BN I /N A T BRI 2 B CNS BRI (22 0L, 47l S tein
N ,J Virol 73:3424-3429,1999;DavidsonZs N\ ,PNAS97:3428-3432,2000;Davidsons
A ,Nat.Genet.3:219-223,1993; #1AliskyfiDavidson,Hum.Gene Ther.11:2315-2329,
2000) o 7E— LS 77 S H , 38 i DK A A SR A0 A A T BT IR I T AAV o 7E — S8 S 7 2
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H, T AAVIE S I AV S it P o £E — S S T SR, r AAVIER I B PN S bt o AR S S T B
L T AAVIE S SOIR AR P 7 53 it FH o 7E — S8 St 5 e, r AAVIE I it Py v 5 3 36 o 7 — B SET il
J7 e, rAAVIE I /N SE BE VYR S I 2 o 7E — SRSt g SR P, r AAVI I i ] 5 v S 0k

(01171 ARATF T W AL & EAHAAVI A G, Frids S5 AAVEL & A 58 8 (A gt % 2
DR PRI A% PR 5 G v ol it 2 2 PR 0 5 G b — bl 22 P i RNAIR AL R 7 971 o £E — S8 S0 T =, &
AmiRNAELESEQ 1D NO:3F1/8%4 (miR-SOD-127) H Fras i 7 4 sk i L 2w i o 7F — S8 5t
ZH, B miRNAL S SEQ 1D NO:5H1/8k6 9 A7 1 /7 #1) 8 HH H g o 76— LS 77 22, 1%
BRIAH B AAV TTR. 7E— 252t 5 & b, rAAVEL B HISEQ 1D NO:8-15 (AAVERAKFF 1)) HhAE—
AT 7 VBB 5 RN B r AAVER AR 7 — S8 s it 7 R vp , H A I B & 242 B 5252 11

=N
[0118]  ANFFHI AW A5 BRI r AAV, 55— Fhal £ P fhps 2 (1 n, B —Fhag
Z RN [E) 35 FL IR I 58 —rAAVIRAD) & A — S S it 7 B, H AW 51.2.3.4.5.6.7.8.

9. 1085 Z FhASE K rAAV, Ho & 3 BA — Pl 2 Mo R 5 .

[0119] ARSI AR N SRR His e AAV BT £S5 11998 0E 1T LA 25 5 b ide 366 0@ I 8 0k o 451, — o
HIE R B AIE LK, AT LU S 2 R sl (a0, R Sh 22 ph Eh/K) — e ie i) e s
PEE AR GLFETC B EE K FUBE L RERE B ERAS B R R SN B R ST AR T L Z AR TR K
BRI IEFEA R A AT HIIR .

[0120]  fT3eth, AR AT HIH SR T rAAVAER AR 2 A 7] & Hoe w25 W sy, Bilin
77 J3 77 A 2 A 5 7R o A 38 R s B B ) S = SURCT B S L LR A 1 B R « AR AL R
BB TR PTG RS IR F R IR L £ A B H T IR RN SR . A IE AL AR E A
T RAAEA .

[0121] 25 R BRI rAAVREL YL BT 75 AL 2L 4B , FE 30 2 098 /K 1 JE R 4 8 1R 1A L 1
WA ANIE A BIE R 8 B 2% B2 MG 2R A ERR T HEEd L 2 ik e i
B (a0 ) bk N 3% AT AR CELEE B RIS N IE) IR P BRI UL
FER VR s AL E i B AR ZE AR IR TR, AT U A R AIE AR

[0122]  SEIRRE ¥R TT 80K BT 5 B r AAVIR B AL T IR R, 3 o, DA R 20 45 DL/ T o A
HRIRFIR AL (GC/kg) , ¥ T35 TR =M AR, B R R AR E AR T« rAAVIR B KL
Tt PRI 43« S TITE 97 200 S P 75 11 32 PR B RNA 26 36 7K T BT Y8 077 14065 5 925 5 B E LA &2
2[R BRRNAF= P s P o AR AT B AR N B3 AT 386 1 IR TR 25 DA R AR A B R R A
Gy M B 78 YT BB R S 8 BORRE 1) R [ r AAVIR B RL TR R Y

[0123]  rAAVIIAG R e DLRE ) S S SR 1) BT s L2 o #E — St 6 R, rAAY
[ 20k B A DA 7= A R 110 A 4 e B2 DR B S 2 ) & o A A8 o B R T ) R )
WP AF S AR A R G RN A S ) 1 ZH 2 S8 BRL 3R, DRI G AT FE B AN 2R 2 ] AR 4k o 91
rAAVI A SR B AR 20 Iml 2 25100m1 & 75 211095 10 94N 3k R 2H $% DU v iR e el iy o 76—
SEAE LR, 21101 10 r AAVIEE IR 21 5 U1 2 [R] 57 22 Al 1 o 78 RSB st R rp, 1072 8)
10" AN r AAVIE R 41 3 DU 55 ] CNSZH 4 75 — S8 15 1L R L 3BT 22 57 B r AAV = A= Fa i 1) e ik
ESEEYR

[0124]  fE—u&sjta 5 e, BEANH Jiok (B, 24/Nasg (i 18] B 1) 52 48 25 it FH AN e ik —
W AAVF B o 7E — BB St )5 2P, 523,456 8074 H K [H) 3218 3 i AN — R rAAV
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P A — e st 7 &b, SRS H B A (Bn7ASH B H) 183238 3 i AN S — R rAAVF
o (LSt 7 R B AAV I 7R DA R e R A A (8 an, ZE AN B D I — %0 it T
ARFE AL ST T 2, B H D AASE R — W (i, 304 H T H — ) K rAAV & it
Z 2 AR LS 7 B, BN H D1 A1 32 it AN S — IR e AAVFRI R o 7 — L st
Jiti 7 S, AN H A (40, 365 R B 7E FE A H o366 K) ] 52 i3 Jit AN 8 i — IR rAAV
i

[0125]  fF—SsEjifi 5 S8 9, rAAVAL S P9 IC 1 LA/ 2 A R AAV ISR ) SR 45 , 5 3l 2 24
FAAER T AAVIR BE (B a1 £910"°6C/m1 558 &) B o FH 98020 r AAVER B 1) 7 70 AR BUIE A KT
AL FE B s N2 VS PEF) pHIE Y BRIk R 45 (S I, Bl inWright FREE,Molecular
Therapy (2005) 12,171-178, H P i3 51 F 44 2 A SCH)

[0126] 242 b n] 45252 H R 7R FR 5040 1 VR 1D ) 791 e A Al AR N 53 20 S 75 %% PR 97
T bl FASTRTR R 2 LA VI A& I 4R 25 RNE YT 7 R TT R B2 A R

[0127] @5, X Ee k) F T L&A B /0290 . 1% 85 58 2 (3G AL &), A0 M Ry 1 1 4%
bl 2458 AT LS4, I HLAT DL (5 b 78 s 1) 750 1) 2 2 sl R AR ) 20 1k 2 %6 R4 70 % 8180 %6 Bl 5
% 2 (8] 58, n] LA & 259097 B A A S iE & n &, R e S AT 45
SE B 71 B R RS 53 R TR R o 1) 53X SIS G ) R AU AR N SR0K 5 BB G i B
AR BE AR 32 Bt A2 S P i DR AT DA R LB 23 5 2 R R 3R DAL, T e 7 2
Z Rl EFGTT &

[0128]  7EREUEIHAL N, FEECAR N VRN BN B E AR UL S P B R IR
PN B RN 5 TEAS SCA T A 35 L 1 6 25 90 20 A 40 b 3308 55 T r AAVIR VR T PE A AR . 7
— S o, AT LUE R 5 G R 55,543,158 5,641, 515815 ,399, 363 (AN i@ A
1A 51 P AR T N A SO) o PR 1) it P 3383 e AAV o 7E — B8 S 5 Ze b, A0 3k 1) it PR A 20
I T ER RS .

[0129] 3 T~y 5ok FH A0 265 4 % QA0 405 T 11 /K A V0 B 2 504 R FE - i Bt okt 6 1 VA S V8
V0B85 BOAAR FR TIE B R AR o 43 B R AR H I R SR 2 B R FLVR A b R S a4
P58 B A A7 AN S8 AR T I S8 ) 352 A B JE R AR B AR I A K ARV 2B T 5 1%
TEARTCH I, 3 BB S 5 S IR RS - e = T A7 461 N L AUR R E I,
H EHLARAT 2085 1E i A= 47 a4 g R B R P95 % o B T DL 55 B2 5O I B 2 81 ok
O 2 nlE (P R AR AR SR £ A HAE RS/ s A . A
e I A LA AN SR B T, 8 I AE A BRI I O R ORI 7 (R R AR, DL R G e el FH 2 T 3
A, AT CLORFRE 2 1) B P o B T AE W0 B AT DL e ot 25 e 4 1 71 AN 5 1 71 SR SE B, 461
X AL IS F R RS VA0 T I R L 1L AR IR &5 AEVF 2 B0 N IR B GR35 71,
WTHE B S AEN o 8 7R 2H A4 AR A e SR IR ST X , 48] G B T PR R AT BH R, mT DA SE B AT
TS A RE R

[0130] g durr, Stof P ¥ St A A YR 1 it P, SR 75 B R AT DAE 2 b 2 e, IR HL g e R
% (1% 3 7K B 267 W A5 Y AR 8 7R S5 98 o I e S R /KA SRR O & T ik e UL S B2 R AT
GRS PN 25 24 o AE3X 5 T » B DA FH 9 6 B 7K PR A TR AR R RN B 2 s o il — A 55
B LUVAARAE Im1 2533 NaCLIE W, N E1000m1 57 T 1 MR B Sk 3 2 L) s 3B ot
(Z W Hin"Remington’s Pharmaceutical Sciences” #5154k ,1035-1038 11 F11570-1580
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) ARYETE ERI GO, FIE LIRS R A — AR TR I LT, 5757 20 24 10 0K Al e
5 M EE I E.

[0131] R4 75 5, 8 K T 5 B I MEr AAV 5 AR ST R4 1 8 Fih L8 il 2y — 2 8 N 3E 24 TR
e Bl Je Ik I K T 5 2% TG R YR S A R B T S el KRR PR PR R 8 N B 1
AW SR ) % o B, BT IR TE B AP B B AR A A ORISR E DA B B8 11 B 1) iy 75
BT o AE FH T 1) 4% T B o] 3 SV TR JE R R BB LT A3k 1) 1 4 v R B A T A
AURTIRFAR, FE L2 2 T TR 8 R A 3 M s o3 AT AT F A B 75 LA R K
[0132]  ARSCAFFIIrAAVE A W) AR v C ) s 1 B ER T 3 2455 b n] 43252 11 2600 HE R 0 i
i (5EAMEEE IR K5 TEHUER R s IR i, 55 A MR 10 4 1R R 1
TR i PR R S T 1 o 5307 25 FR 36 T1 B 36t T LAAT AR B TEHLA , ] dn & A A S A A
A A B AR, DL WU, a0 55 A G = F i H AR i B R IR 45 AL
il 5 5 R DA 55 700 R 1 AR 2 1 7 SRR 97 A AR it FH < R 2 T DA S R B4R 2 46
W ST 2R T B 56

[0133]  GnASCHT 784k ELAE AT AR RO A ¥ 7] S 29 B T3 B4 S B A W B 771 i 4
B FH7T L T8 771 S8 TR A A AR 7] G 711) R T W e VT R AR 5 o 3 2 A R 7]
FA T 25003& YR IR 1 FH 3 A2 AR A0 A J T o AN RS PE R BT LB N A A iR 2
2 PR R R HE 2 T 1E R AR AR B SR AN RSO ) 43 T SEAR A A
[0134] 35 sg& S AW an JIg oA « K P s ik S I o ks BV A5, v DA TR A A
T A S NA TSR 15 40 R A, AT DURC i r AAVER PR 1% 1 35 SE 1R, DA Tt
TEHE TR i R B L KR B gl oK O 4 v (1) 3 3%

[0135] S T AR SCA FF (AL BR B r AAVAE AR 1) 245 5 b e B2 52 B skl S0 BN S IR BE I 1l 7 v
PLAR AT o AR A 1) T2 AN I 5 AR AU R N B E i o il , HF Ok 1 A BB 1
137 A% 5 PEAIIE IR T AR IR Ak GEE £ R155,741,516) oAb, D4R T I8 AR AR
JARKRE IV E i A2 29 D BRI & A7 %k (& E & 4)55,567,434:5,552,157;5,565,213;
5,738,868#15,795,587) .

[0136]  JR B R 0 20 B Th M FH 138 85 b il e 7 VR I B Y B Ui I VF 2 i 25 2 L it
A, G AR VA B T 055 B K 336 0% 2R 45 B AR DNAK: B R 1] o g Jofi 4 ) 22 9 A 230 ) 1 3k
EAL 2500 S U YE 7 75 93 5 e sk DR RR R A 700 5N B 22 P 2 00 4 . R AN Sh b it 4h
TV S8R T —LE B IG R RS , FH TR 36 R o A /1 5 245 st 16 R A Rk

[0137]  JR S A B 43 BOAE KM A R B B T 1, 1 H R TE 2 2 R O U2 3678 (R
Z JZHEY (MLV) MLVIE H B A 25nm % Aum ) BLAE  SMLVEEA T 75 AL B S BUF i H A2 75200 2
500 A JEFE A E /N BZ TR (SUV) , HAER O EE AKIE

[0138] B, mI LA A e AAV [ 40K i B 1) 1) o 90 K I 338 5 mT LA DAAR e A e FE I 75 5K
FIRY 5T T g T AR P SR A R S R BIE F L X AR 4R ORSF 9290 . 1um)
87 224 451 FH 6 5 75 1 P4 B A 1 SR B D R B T o 25 FE A5 PR35 2 33K 8 SR (14 W AR A B e ) SR U
PR R Jo 326 i 4 K JR

[0139] B T BIRIBE T IEZ Ah, 107 1B FIFARAE A AAVEL & pidhik 2 15 R BT
o s (R ) C gl /IR T2 E L F1+55,656, 0169, /N H T HEm 2545
TN FE LGN KRG RE AR S E e TR 259305 B AR T B WIS
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CEELH]55,779,708) s AR B GEE LA 55,797,898) MR 7 (Bourlais%,
1998) 3% 7 3 5t GEE L H 55,770, 219815, 783 ,208) A iz il i% CEE & H55,697,
899) .

[0140] f¥ FH 51

(01411 ASCHEME T BT SFTDAN/BLALS KH ¢ [ 35 PR 451 i SOD 1 ) 28 35 1 7 16 o E — &
ST R AR FTR ) 7T TR T A B AL B ALS AN/ BRFTDRY 52 13 » tn AR ST
B, 73977 2 48 (a) B 1R BRAE IR #2245 (I 4nALS /FTDEE) B9 & AF 5 (b) BFAIRALS/FTD
[P EL 5 (o) 98 BT 1EALS/FTDIRSEARIFAE ) K J 5 (d) A1/ B85 1EALS/FTDRREPRAHAIE 1)
Tt

[0142]  FF—Esjti 77 2 b, R4t 7 302l (a0 52l B ARt R 48 (CNS)) N
U514 SOD 18R H FRIK ) 71 o £ — S8 S 77 R v, Bk 77938 K 1) 52 35 it FH (4910 1) 524k
H[FICONSJit ) 7 B LR B r AAV , FL 22 T A0 DL GA B ] P YRSODT mRNA [ 01 1) 14 A% 12 A
o ISR PR A% R B A P A AP SOD1 mRNA%L e AE — B85 i 5 b, Bk 52 i i
i PREE FRAFTDERALS (5140 , £ 28451 i i 12 7 1 DNAD X 4 58 Sy H A SOD 1R [A] , Fiv i 2 [A]
BA S EEME DRSS B 0 1 — D a2 AN RAR, /BRI ALS 1 — el 2 PR AE BUE
M) o FE—LESER T =, FriR 7RI e n) 32 it FH A R0 () 85 17 A% R 1Y) B 2H R AH DG B
(rAAY) , T IR AZ IR T REAL DAAE 32 603 1 4 M SR8 S ) N JRSOD1 mRNAF 4| VEAX IR - 7
—He sy =, AL S B 5 SEQ ID NO:3 (gacgtacctaaggtacaagta) fll/E%4 (miR-
SOD-127) H Bz i) 7 F1 8 e He gt o 75— LE S0 77 2, I AZ IR £ %7 SEQ 1D NO: 571/
a6 BT B 7 A1 B H g i

[0143] 7 —LLsLhti 7 =, S 4L 1 440 SOD1 R IA 1) 72 o 72— BESETti 7 v, Frid
J7IEVE B e A M3 38 WAS A T BT iR 1) 3 85 (R AL R B r AAV , Ferbr I PERNA & mi RNA , HAL 2
SEQ ID NO:3 (GACGTACCTAAGGTACAAGTA) F1/8%4 (CTGCATGGATTCCATGTTCAT) H Fr i ¥ #1I 1) 8%

R HANTFI5.6.78.9.10.11.12.13.14.15.16.17-18.19. 208821/ & 42 4% 1
B Hgw il

[0144] RS AT IR N A, A SCHEAE A FE e 75 88 K v 32 1 3 i A RO i 45 A SC A T Y
AEA0] B AR I L2 IR ARSI 75 (rAAV) B, rAAVH) " R 2 2 LA 51 /i 2B R
IS (1 B o AE — SRS T SR, A R TR A RO 3 B R R AL S e AAVIK) B o AR L e ST
S AR TR r AV B2 FH 2250 SR R B AR Ul SR SN E A L A B
HAAVH) A BRI WP V) 228 5 RIS IR 2980 117 GBI RAE 4R 257
RS2 S D AL T W, rAAV S 245252 BRI s2 3R it Y, inA AT h L et
Ji g .

[0145]  fE—LBIFLL N, AL FHrAAV G , ££ 32 10 T 1E AL S FTDERALSHH 5 1) 22 /b — i R
45 RS HEEDIR S (B0, B2 N GaCo RNA 1% \RAN-2 FH 3RIA55) I8, Kt FrAAV & vF
il R I PR 25 SR 2 BB AR Wb J5 40 578 P e AAVHTT — AN IR TR] U5 (9 1 R 45 SR 2 Bl e b &6
PIEAT HL AL, LA RE r AAV IR A R0 o 38 5 it FH r AAV S 1 PR 45 SR 2 Bl A Yibs S0 el 3R
W T r AAVIR AT R o i DA P AR 3 5 (i PR 45 SR 2 s E Wb 5 38 I PR 45 RS 5
BE bR S HE 7R FTDERALS 1) — Fh el 2 FiIEAR o 4, £ — LSt 7 S8, i PR &S SR 2 Bk
bR B RT LA AR ESOD1 3R 0A (AC 1248 2K B SR g i A7 AL BN E AL , TR I8 SR 15
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BlanAESE AT 2218 i LRI TG 7 B MR PR 5 8 A 5 IR il (UL R B A
GINAPES SRRk i Ry 1)L ST IE

[0146] G AR GV

[0147]  fE— 2Bl Ty Rrh, A SCHTIR I AR A5 W0 r AAVEAR  r AAVES AT 20 36 1l 2
Y 5532 e st S AR G DA E LA VR T 2 W BRI 7 S R A A A 1 R A A A
B AN LR ANA R IR AL 50 NG FH U 5 o FLAAHh, IR ) & m] A4 — Rl 2
A ST IR AR 5 AR Al 3K 47 ) 400 I PSR I 8 sk P 00 D08 B 45 o AR RS St 5 56
Hh, R e R T DU I T 0 L RTIE E h 7R0 B e VR R 24 e R R
FIF0 78 B A& T A 34T % Rl s S0 )38 2 iR s R 407

[0148] B W LABETE B T FE N SR A ST i 1) 73k, 9 BT BUR G 2 1 3
FEE IR AR DL T G B AR AL 4l BL LA 2K (il , #2380 s DA ] 4477 3K (1)
an, k) SRt SRR DL, — SR ST LU AT 1 5E (0 B 53 AR RN (B, i
VRO S B, 38 5 78 03 B VA TR B e (B, 7K s 4 5% R 3k) |, Jomr PABAN AT
LS B G i SR o A SCRr AL U A A5 7 n] s SR I AN/ s fie 8 10 2L AT 2 » O HL i
HY R AR S B AT R B A e Y B SR DR ) 5 T i P o i B A5 34 R AL 3 BLAE A 5 3R
PERAEART 1 Sk R 7 U0 B A5, A4 BT 28 s IR B0 B 15 5 i AR 5, Bl il (41
AN AR AN DVDEE) DRIy X M/ B ke - o) 2% 11 368 45 55 o ~F3 T i B 5 T DL o i B 2 P e A )
i it PO #1325 A8 FH B B R BURFIL A R RO T 2K, 1220 B A5 8 T S g 113 Ao P B B LA
Xt Sl it FIR L HE

(01491 B{FIG A LAAE— DB AN & A SR AR T — Fhel 2 By o Ao — A
AP, A NS 7 G 5 1k AT L RAE R S R 0 — R el 2 Rl Ly AN/ By B AN
TR FE b It A T 32 603 B U0 B A o 1k G vl DA 5 2 A ST I8 R k7 PR 4 » BT ik
FR AT CAAE VA o i B ] 1 O ) (17 3o i k) T AT T ) » B3R AE VR S B R R V8 1R
8% . B E T A G /MR B 7 A DU A A7 o 25 75 4% AT DL 9N T IR ] 45 1) 2L
AT o B, BTG AT DB TR & AR A 2 VI B O B A R A T s B 1
7] o G & T LR A Rl it P T 321503 Pl el 16— Pl 22 Rh s pe A 4100, Bl AniE o 2% =
Fl i 2 B B TVET B FIAR

(01501 e DA T S B9 45 5 20 1t 42030 A B FR) 7 491 P SE2 it 7 58 o SR BB S it SRR AR K
7R 1], AU AR N FOREAAR S, A5 B AR -1 287 491 14 St 451

St 1

[0151] Syt f1

[0152] ATt fF AR 1 XK FL RIVE 7 Bk , Fof (1) TR LR IE A i i croRNA AT
TUER P YR B 5T Cu/ Zn B S8 AL W AL B (SOD1) 3 1 R IA K 25 — M A 5 (2) TREAL DL ik
Xt BITid A Fmi croRNATS UM A B AE U SOD T 55— Mg AR 1) 356 328 AR R B R

[0153] @i AAVrh10-$;SOD1-miRNAKESOD1YTER 5 %) & flimicroRNAE A HLHERIWT SOD13R
IEABEE A BER 2 BE TR 2 19 0, SOD 1 AR [ Y A E 1 B A b 28 LR 9714 J57 . L4, SOD1
DUERTTALSTE O T 2021 (Re A2 12 B R EE J0) A2 AN IE 5 1, 1A A2 DR A B A T3k B A
A1 (WT) AIZRAESODL M3 o SEf b , BRI K AR J5 TG SOD LT ER B 7T I, & 4 WL5E 213z Bl pf
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2270 (F— L2 Je i) A2 BH SR B 1 1) o FEIX B 0 T 5 JHBRWT  SOD143 Ik ¥ 1 SOD1
BATE T (A e — 2 58 AFSOD 1A [ 72 A8 B B4V PR) tH YRR 17 223 1 I T 1 98 7 4 48 IR
P FH o R I, o 248 6 %) 35 580 S B T A A R 3 )P A8 = () s R AR B ) S A2 B
UUER 5 (b) YRR SOD 1L AT 1 1) # & AR 4P 52 1 o 75 B 12 B AR oo H , i LUAR G, RV R
AR HE 7K [E] I B AL, H 4 20508 FT g gk — P40 S5 SRR IE ). 5IX — WS4 R — 50 7
BB B = N AESODLIE P () /N BRAE IR 5 K B I AN &R g K AHEALS , (HBEAT T 3 3
2200 B AR v R RRURK s 7E AR SOD T B P4 /N R H T A 28 403405 5 B0 TH AR P O EEWT /N B
HZE L AN, EA M S, D2 ML FIX E6S0D1 BH /N R & R g 18 HEAT I i A R MR 1)
I8 B AR TOIRI

[0154] A0 FFHli il () XU 6 L (R A s A g vk 1 SOD 1Stk A FH 5 B0 A 22 DR 43 1k e 2k
[0 BRIk o A 23 T B g 2 Ak mp 3 DR 3R 08 B O TC B Ao R 1B /KT SOD LB AR v 14 (451 4, WT
SOD1fRIE) , RIAEWT RN AR P Y5 SOD 1 540 5 K] 1 3 58 A0 ER o (R B , AR ST AT i 4 8 A 1 1
RN A PR SR AESOD1 &5 1 (M ASEWT SOD1 &R ) FI7KF, X FESOD1 /S ATALSH /2 A 25 1T o

[0155] AR NTFI AR AR U « 774 T 3RIA 8 SOD1AY A TmiRNAFIE A {3 H
X N Tomi RNAAG H0 P 0 370 BR B35 X A& 16 (K] SOD 1 cDNA 25 (K AAVAA A 12 A4 2 A< [ I o 1F
MBS AAVER AR [ 575 SOD 17T BR AN B A= U SOD 1 3632 386 b o 78 — L St 77 22 b, A g A 2 tn 1]
LR 7R B XU -, Fe A A @ AR B A 24N IR 3+ Bl , HuSOD 1R IA HH1 J5 3 74K 3f1, SOD1
cDNAZR A H1CBA JE 373X 811 . HTSOD1-miRFIA AT LA 55— A pol TT1JEBNF, 1 WiU6 JE 3l
T, 8ipol TIJAZhT5R3), L KEmi RNAZEIA PR il 2245 i 10 40 B sl 2% B S 1Y o A 2 AR 1) 25 — 350
Sy B A R IAmiRNABLESODL cDNARIpol TTJE3NF (B, B 14 ICBA) - an A4 2
SOD1cDNARR fill P4 23k 145 5 4B BB, W% 28 — J3 )1t mT L2 W IKSOD1 JA )+, B 73— Fb
JAENT, Bl AR s 1.

[0156] 7 —esiziif /7 S+ , X INRE #MA2 RaE N TmiRAImiR—4T 14 cDNAFE & 1) 5.4 pol
IT/R3h¥ (540, CBA) , Wl 2Hh Frvs o fEZ ST 77 28, HTSOD1-miR AT FHSOD1  cDNAZR A & H
[N & T2k, B ME mIRPTIESODT cDNAZ L &3 UTR (85 UTR) [ — #6401k - W
RS B4 K] AR 1 L 2 R FR s S2 o T &1 3-8, FE iR T-SEQ ID NO:8-15. 9%/~ 1 B
A RISOD1 4w A% 7 %1 (SEQ 1D NO:1) 57346 H”SOD1 4w 5 7 51 (SEQ 1D NO:7) ff— A5 451 )
AP

(01571  F¢%l

[0158] > ASOD1%wfi /%41 (NCBI Ref.NM 000454 .4) (SEQ ID NO:1)

[0159]  ATGGCGACGAAGGCCGTGTGCGTGCTGAAGGGCGACGGCCCAGTGCAGGGCATCATCAATTTCGAGCAG
AAGGAAAGTAATGGACCAGTGAAGGTGTGGGGAAGCATTAAAGGACTGACTGAAGGCCTGCATGGATTCCATGTTCA
TGAGTTTGGAGATAATACAGCAGGCTGTACCAGTGCAGGTCCTCACTTTAATCCTCTATCCAGAAAACACGGTGGGC
CAAAGGATGAAGAGAGGCATGTTGGAGACTTGGGCAATGTGACTGCTGACAAAGATGGTGTGGCCGATGTGTCTATT
GAAGATTCTGTGATCTCACTCTCAGGAGACCATTGCATCATTGGCCGCACACTGGTGGTCCATGAAAAAGCAGATGA
CTTGGGCAAAGGTGGAAATGAAGAAAGTACAAAGACAGGAAACGCTGGAAGTCGTTTGGCTTGTGGTGTAATTGGGA
TCGCCCAATAA

[0160]  >SOD1 miR¥EFHI5 ~3' sV ERAE—LEsLifi /7 Brp, “T" # B %8 “U” (SEQ 1D NO:2)
[0161]  CTGCATGGATTCCATGTTCAT
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[0162]  >SOD1 miRAZFAmMIRNA 3’ -5 ;yERTE—LLsTit B, “T7 # & #:8 “U” (SEQ 1D

NO:3)

[0163]  GACGTACCTAAGGTACAAGTA

[0164]  >SOD-miR-127ZmiRNA 5 —3° ;VERAE—LLsLiiE 5 R/, “T7 4 & #8 “U” (SEQ

ID NO:4)

[0165]  CTGCATGGATTCCATGTTCAT

[0166]  >miR-SOD1 5 -3’ 4% (SEQ ID NO:5) ;JERAE L5 5 Brh, “T" M & ¥ “U”

[0167]  TGCTGATGAACATGGAATCCATGCAGGTTTTGGCCACTGACTGACCTG CATGGTCCATGTTCAT

[0168]  >miR-SOD1 3" -5 %% (SEQ ID NO:6) ;JERAE L5 5 Bk, “T" #i & ¥ “U”

[0169]  ATGAACATGGACCATGCAGGTCAGTCAGTGGCCAAAACCTGCATGGA TTCCATGTTCATCAGCA

[0170]  >3@AKIKISOD1ZwAS 751 (SEQ ID NO:7) s AH 4 T B 4= U SOD1 2 A 7 51) (1) 350 R i 22 o

RAZ FfH A
ATGGCGACGAAGGCCGTGTGCGTGCTGAAGGGCGACGGCCCAGTGCA
GGGCATCATCAATTTCGAGCAGAAGGAAAGTAATGGACCAGTGAAGG

TGTGGGGAAGCATTAAAGGACTGACTGAAGGCCTGCACGGCTTTCAC
GTCCACGAGTTTGGAGATAATACAGCAGGCTGTACCAGTGCAGGTCCT

[171) G ACTTTAATCCTCTATCCAGAAAACACGGTGGGCCAAAGGATGAAGA
GAGGCATGTTGGAGACTTGGGCAATGTGACTGCTGACAAAGATGGTGT
GGCCGATGTGTCTATTGAAGATTCTGTGATCTCACTCTCAGGAGACCA
TTGCATCATTGGCCGCACACTGGTGGTCCATGAAAAAGCAGATGACTT

o171 GGGCAAAGGTGGAAATGAAGAAAGTACAAAGACAGGAAACGCTGGA

AGTCGTTTGGCTTGTGGTGTAATTGGGATCGCCCAATAA

[0173] > XUz FH1-miRAICB-Sod 1/ 741 (SEQ ID NO:8)

[0174]  CTCTGGTCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGA
CGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGG
TAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATG
GCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACTCGAGGCCACGTT
CTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAG
CGATGGGGGCGGGGGGGEGGGGEGGGCGCGCECCAGGCGGGGCGGEGCEGEGCGAGGGGCCGGGCEGGGCCAGGCGG
AGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCC
CTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGCGGGATCAGCCACCGCGGTGGCGGCCTAGAGTCGACGAGGAACTG
AAAAACCAGAAAGTTAACTGGTAAGTTTAGTCTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAAT
CAAAGAACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGTACGGAAGTGTTACTTCTGCTCTAAAAGCTGC
GGAATTGTACCCGCGGCCGCGTTTAAACCCTGCAGGTCTAGAAAGCTTATCGATACCGTCGACTAGAGCTCGCTGAT
CAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGT
GCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGG
GGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGGTACAAGTAAAGCGGCCCTAGCGTT
TCCGGCGACGGTGCTAGACTCGAGGACGGGGTGAACTACGCCTGAGGATCCGATCTTTTTCCCTCTGCCAAAAATTA
TGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTT
GGAATTTTTTGTGTCTCTCACTCGGAAGCAATTCGTTGATCTGAATTTCGACCACCCATAATACCCATTACCCTGGT
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AGATAAGTAGCATGGCGGGTTAATCATTAACTACAAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCG
CTCGCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAG
CGAGCGCGCAGCCTTAATTAACCTAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTAC
CCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTT
CCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTT
ACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCAC
GTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCG
ACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACG
TTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTT
TGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATT
TTAACAAAATATTAACGCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTT
TCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAG
AGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCC
AGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACA
GCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGC
GCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGA
GTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGA
GTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATG
GGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCAC
GATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAAT
TAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCT
GATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTAT
CGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCAC
TGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTT
AAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGC
GTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAA
AAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTC
AGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACC
GCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGG
ACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAG
CGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGC
GGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATC
TTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTA
TGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGC
GTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCG
AGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATT
CATTAATGCAGCTGATTCTAACGAGGAAAGCACGTTATACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGTAGC
GGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCC
TTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAG
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GGTTCOGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCG
CCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAAC
AACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATG
AGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAAATATTTGCTTATACAATC
TTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACATATGATTGACATGCTAGTTTTACGATTACCGTTCAT
CGCCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCT
CAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGAATTCTAAATTCATATTTGCATGTCGCTATGTGTTCTGGGAAAT
CACCATAAACGTGAAATGTCTTTGGATTTGGGAATCTTATAAGTTCTGTATGAGACCACTCGCCTGGAGGCTTGCTG
AAGGCTGTATGCTGATGAACATGGAATCCATGCAGGTTTTGGCCACTGACTGACCTGCATGGTCCATGTTCATCAGG
ACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCTTTTTTCTAGTGGTAC

[0175]  >CB-#i-Sodl miRAmiRNAHLPESod1f# 741 (SEQ ID NO:9)

TCAATATTGGCCATTAGCCATATTATTCATTGGTTATATAGCATAAATC
AATATTGGCTATTGGCCATTGCATACGTTGTATCTATATCATAATATGT
ACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGGCATTGATT
ATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAG
CCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCC
TGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTA
TGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGT
GGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCA
TATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC
CTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCA
GTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCCC
CACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATT
TTGTATTTATTTATTTTTITAATTATTTTGTGCAGCGATGGGGGCGGGGG
GGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGLCG
GGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGC
GCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCC

[0176]
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[0177]

[0178]

TATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCC
TTCGCCCCGTGCCCCGCTCCGCCGCCGCCTCGCGLCGLeeaeeeecaae
TCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTT
CTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTTGTTTCTTT
TCTGTGGCTGCGTGAAAGCCTTGAGGGGCTCCGGGAGGGCCCTTTGTG
CGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGG
AGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGG
CGCGGCGCGGGGCTTTGTGCGCTCCGCAGTGTGCGCGAGGGGAGCGC
GGCCGGGGGCGGTGCCCCGCGATGCGGGGGGGGCTGCGAGGGGAACA
AAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTG
GGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGT
TGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTACGGGGCGTGG
CGCGGGGCTCGCCGTGCCGGGCGGGGGGETGGCGGCAGGTGGGGGTGC
CGGGCGGGGCGGEGEECCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGG
GCGCGGCGGCCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCC
GCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTC
CTTTGTCCCAAATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCA
CCCCCTCTAGCGGGCGCGGGGCGAAGCGGTGCGGCGCCGGCAGGAAG
GAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTT
CTCCCTCTCCAGCCTCGGGGCTGTCCGCGGGGGGACGGCTGCCTTCGG
GGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGG
CTCTAGCCGGCGACCGGTATGCATCCTGGAGGCTTGCTGAAGGCTGTA
TGCTGATGAACATGGAATCCATGCAGGTTTTGGCCACTGACTGACCTG
CATGGTCCATGTTCATCAGGACACAAGGCCTGTTACTAGCACTCACAT
GGAACAAATGGCCCCTAGCTCGCGATGCATCTAGAGCCTCTGCTAACC
ATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGT
TATTGTGCTGTCTCATCATTTTGGCAAAGAATTCCTCGAAGATCTAGGG
AATTCGATATCAAGCTTGGGGATTTTCAGGCACCACCACTGACCTGGG
ACAGTGTTAACGACACGATCCAATGGCGACGAAGGCCGTGTGCGTGCT
GAAGGGCGACGGCCCAGTGCAGGGCATCATCAATTTCGAGCAGAAGG
AAAGTAATGGACCAGTGAAGGTGTGGGGAAGCATTAAAGGACTGACT
GAAGGCCTGCACGGCTTTCACGTCCACGAGTTTGGAGATAATACAG
CAGGCTGTACCAGTGCAGGTCCTCACTTTAATCCTCTATCCAGAAAAC
ACGGTGGGCCAAAGGATGAAGAGAGGCATGTTGGAGACTTGGGCAAT
GTGACTGCTGACAAAGATGGTGTGGCCGATGTGTCTATTGAAGATTCT
GTGATCTCACTCTCAGGAGACCATTGCATCATTGGCCGCACACTGGTG
GTCCATGAAAAAGCAGATGACTTGGGCAAAGGTGGAAATGAAGAAAG
TACAAAGACAGGAAACGCTGGAAGTCGTTTGGCTTGTGGTGTAATTGG
GATCGCCCAATAAACATTCCCTTGGATGTAGTCTGAGGCCCCTTAACT
CATCTGTTATCCTGCTAGCTGTAGAAATGTATCCTGATAAACATTAAA
CACTGTAATCTTAAAAGTGTAATTGTGTGACTTTTTCAGAGTTGCTTTA
AAGTACCTGTAGTGAGAAACTGATTTATGATCACTTGGAAGATTTGTA
TAGTTTTATAAAACTCAGTTAAAATGTCTGTTTCAAGGCCGCTTCGAGC

AGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAA
TGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTT
ATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTG
CATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTAA
AGCAAGTAAAACCTCTACAAATGTGGTAAAATCGA
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[0179]

> XU sz FH1-S0D1-miR—-CB-SOD1 (SEQ ID NO:10) § 541 s mi RFT 4 SOD 1 H#E AR AK

SODT 2551 /N

[0180]

[0181]

[0182]

AATTCTAAATTCATATTTGCATGTCGCTATGTGTTCTGGGAAATCACCA
TAAACGTGAAATGTCTTTGGATTTGGGAATCTTATAAGTTCTGTATGA
GACCACTCGCCTGGAGGCTTGCTGAAGGCTGTATGCTGATGAACATGG
AATCCATGCAGGTTTTGGCCACTGACTGACCTGCATGGTCCATGTTCAT
CAGGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCTT
TTTTCTAGTGGTACGTCGTTACATAACTTACGGTAAATGGCCCGCCTGG
CTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGT
TCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGA
GTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATAT
GCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTG
GCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTAC
ATCTACTCGAGGCCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTC
CCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGA
TGGGGGCGGGGGGGGGGGGGGGGECGCGCGCCAGGCGGGGCGGGGCG
GGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCC
AATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGG
CGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGCGGG
ATCAGCCACCGCGGTGGCGGCCTAGAGTCGACGAGGAACTGAAAAAC
CAGAAAGTTAACTGGTAAGTTTAGTCTTTTTGTCTTTTATTTCAGGTCC
CGGATCCGGTGGTGGTGCAAATCAAAGAACTGCTCCTCAGTGGATGTT
GCCTTTACTTCTAGGCCTGTACGGAAGTGTTACTTCTGCTCTAAAAGCT
GCGGAATTGTACCCGCGGCCGATCCAatggecgacgaaggecgtgtgcgtgctgaagggeg
acggcccagtgcagggcatcatcaatttcgagcagaaggaaagtaatggaccagtgaaggtgtgeggaageattaa
aggactgactgaaggcctgcacggcetttcacgtecacgagtttggagataatacagcaggcetgtaccagtgcaggt
cctcactttaatcctctatccagaaaacacggtgggccaaaggatgaagagaggcatgttggagacttgggcaatgt
gactgctgacaaagatggtgtggccgatgtgtctattgaagattctgtgatctcactctcaggagaccattgceatcattg
geegeacactggtggtccatgaaaaagcagatgacttgggcaaaggtegaaatgaagaaagtacaaagacaggaa
acgctggaagtegtttggcettgtggtgtaattgggatcgeccaataaacattccetiggatgtagtctgaggeeccttaa
ctcatctgttatcctgcetagetgtagaaatgtatcctgataaacattaaacactgtaatcttaaaagtgtaattgtgtgacttt
ttcagagttgctttaaagtacctgtagtgagaaactgatttatgatcacttggaagatttgtatagttttataaaactcagtta
aaatgtctgtttcaaCAGACATGATAAGATACATTGATGAGTTTGGACAAACCA
CAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATG
CTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACA
ACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGG

AGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAAATCGATA
AGGATCT

>CB-miR-CB-SOD1 (SEQ ID NO:11) f1/F %1 s miRPrPESOD1HE A A4 ; SOD1 4wihi /7 41

ENCES:
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[0183]

TCAATATTGGCCATTAGCCATATTATTCATTGGTTATATAGCATAAATC
AATATTGGCTATTGGCCATTGCATACGTTGTATCTATATCATAATATGT
ACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGGCATTGATT
ATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAG
CCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCC
TGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTA
TGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGT
GGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCA
TATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC
CTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCA
GTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCCC
CACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATT
TTGTATTTATTTATTTTTITAATTATTTTGTGCAGCGATGGGGGCGGGGG
GGGGGGGGGGGCGCGCGCCAGGCEGGGCGGEGECGGGGCGAGGGGCG
GGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGC
GCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCC
TATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCC
TTCGCCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGCCCGLCLCCCAGL
TCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTT
CTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTTGTTTCTTT
TCTGTGGCTGCGTGAAAGCCTTGAGGGGCTCCGGGAGGGCCCTTTGTG
CGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGG
AGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGAGEG
CGCGGCGCGGGGCTTTGTGCGCTCCGCAGTGTGCGCGAGGGGAGCGC
GGCCGGGGGCGGETGCCCCGCGGTGCGGGGGGGGCTGCGAGGGGAACA
AAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGTG
GGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAGT
TGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTACGGGGCGTGG
CGCGGGGCTCGCCGTGCCGGGCGGGGGGETGGCGGCAGGTGGGGGTGC
CGGGCGGGGCEGEGELCCECCTCGGGCCGGGGAGGGCTCGGGGGAGGG
GCGCGGCGGCCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCC
GCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTC
CTTTGTCCCAAATCTGTGCGGAGCCGAAATCTGGGAGGCGCCGCCGCA
CCCCCTCTAGCGGGCGCGGGGCGAAGCGGTGCGGCGCCGGCAGGAAG
GAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTT
CTCCCTCTCCAGCCTCGGGGCTGTCCGCGGGGGGACGGCTGCCTTCGG
GGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGG
CTCTAGCCGGCGACCGGTATGCATCCTGGAGGCTTGCTGAAGGCTGTA
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[0184]

[0185]
AR

[0186]

TGCTGATGAACATGGAATCCATGCAGGTTTTGGCCACTGACTGACCTG
CATGGTCCATGTTCATCAGGACACAAGGCCTGTTACTAGCACTCACAT
GGAACAAATGGCCCCTAGCTCGCGATGCATCTAGAGCCTCTGCTAACC
ATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGT
TATTGTGCTGTCTCATCATTTTGGCAAAGAATTCCTCGAAGATCTAGGG
AATTCGATATCAAGCTTGGGGATTTTCAGGCACCACCACTGACCTGGG
ACAGTGTTAACGACACGATCCAatggegacgaaggecegtgtgegtgctgaagggegacgge
ccagtgcagggcatcatcaatttcgagcagaaggaaagtaatggaccagtgaaggtgtggggaagcattaaaggac
tgactgaaggcctgcacggcetttcacgtecacgagtttggagataatacagecaggcetgtaccagtgcaggtecteac
tttaatcctctatccagaaaacacggtgggccaaaggatgaagagaggcatgtiggagacttgggcaatgtgactgcet
gacaaagatggtgtggccgatgtgtctattgaagattctgtgatctcactctcaggagaccattgcatcattggecgea
cactggtggtccatgaaaaagcagatgacttgggcaaaggtggaaatgaagaaagtacaaagacaggaaacgcetg
gaagtcgtttggcttgtggtgtaattgggatcgeccaataaacattceettggatgtagtetgaggcecccttaacteatct
gttatcctgctagetgtagaaatgtatcctgataaacattaaacactgtaatcttaaaagtgtaattgtgtgactttttcaga
gttgctttaaagtacctgtagtgagaaactgatttatgatcacttggaagatttgtatagttttataaaactcagttaaaatgt
ctgtttcaaGGCCGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGG
ACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAAT
TTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAA
GTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAG
ATGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAA
ATCGA

>H & HAMFIHI-SOD1-miR-CB-SOD1f) ¥ %1 (w/3” UTR) (SEQ ID NO:12) ;AAV ITRs

CCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCG
GGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGA
GCGCGCAGAGAGGGAGTGGAAATTCTAAATTCATATTTGCATGTCGC
TATGTGTTCTGGGAAATCACCATAAACGTGAAATGTCTTTGGATTTGG
GAATCTTATAAGTTCTGTATGAGACCACTCGCCTGGAGGCTTGCTGAA
GGCTGTATGCTGATGAACATGGAATCCATGCAGGTTTTGGCCACTGAC
TGACCTGCATGGTCCATGTTCATCAGGACACAAGGCCTGTTACTAGCA
CTCACATGGAACAAATGGCCCTTTTTTCTAGTGGTACGTCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCA
TTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACT
TTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTG
GCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTA
TGGGACTTTCCTACTTGGCAGTACATCTACTCGAGGCCACGTTCTGCTT
CACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTA
TTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGGGC
GCGCGCCAGGCGGGGCGGGGCEGGGECGAGGGGCGGEGECGGGGCGAG
GCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGT
TTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAA
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[0187]

[0188]
N AR

[0189]

GCGCGCGGCGGGCGGGAGCGGGATCAGCCACCGCGGTGGCGGCCTAG
AGTCGACGAGGAACTGAAAAACCAGAAAGTTAACTGGTAAGTTTAGT
CTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAA
AGAACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGTACGGA
AGTGTTACTTCTGCTCTAAAAGCTGCGGAATTGTACCCGCGGCCGATC
CAatggcgacgaaggcecegtgtgcgtgctgaagggegacggeccagtgecagggeatcatcaatttcgagecagaa
ggaaagtaatggaccagtgaaggtgtgegoaagcattaaaggactgactgaaggcectgecacggctttcacgtccac
gagtttggagataatacagcaggctgtaccagtgcaggtcctcactttaatcctctatccagaaaacacggtgggcca
aaggatgaagagaggcatgttggagacttgggcaatgtgactgctgacaaagatggtgtggccgatgtgtetattga
agattctgtgatctcactctcaggagaccattgeatcattggecgeacactggtggtccatgaaaaagcagatgacttg
ggcaaaggtggaaatgaagaaagtacaaagacaggaaacgcetggaagtegtitggetigtggtgtaattgggatcg
cccaataaacattcccttggatgtagtctgaggccccttaactcatetgttatcetgetagetgtagaaatgtatcetgata
aacattaaacactgtaatcttaaaagtgtaattgtgtgactttttcagagttgctttaaagtacctgtagtgagaaactgattt
atgatcacttggaagatttgtatagttttataaaactcagttaaaatgtctgtttcaaCAGACATGATAAGAT
ACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAA
TGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTAT
AAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTT
TCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTAAAGCAAGTAAAACCT
CTACAAATGTGGTAAAATCGATAAGAAGGAACCCCTAGTGATGGAG
TTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAGGCCGGG
CGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTC
AGTGAGCGAGCGAGCGCGCAGCCT

>H & HFMIH1-S0D1-miR-CB-SOD1 (w/0 3 UTR) B 541 (SEQ ID NO:13) ;AAV ITR

CCCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCG
GGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGA
GCGCGCAGAGAGGGAGTGGAAATTCTAAATTCATATTTGCATGTCGC
TATGTGTTCTGGGAAATCACCATAAACGTGAAATGTCTTTGGATTTGG
GAATCTTATAAGTTCTGTATGAGACCACTCGCCTGGAGGCTTGCTGAA
GGCTGTATGCTGATGAACATGGAATCCATGCAGGTTTTGGCCACTGAC
TGACCTGCATGGTCCATGTTCATCAGGACACAAGGCCTGTTACTAGCA
CTCACATGGAACAAATGGCCCTTTTTTCTAGTGGTACGTCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCA
TTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACT
TTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTG
GCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTC
AATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTA
TGGGACTTTCCTACTTGGCAGTACATCTACTCGAGGCCACGTTCTGCTT
CACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTA
TTTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGGGC
GCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAG
GCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGT
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[0190]

[0191]

[0192]

TTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAA
GCGCGCGGCGGGCGGGAGCGGGATCAGCCACCGCGGTGGCGGCCTAG
AGTCGACGAGGAACTGAAAAACCAGAAAGTTAACTGGTAAGTTTAGT
CTTTTTGTCTTTTATTTCAGGTCCCGGATCCGGTGGTGGTGCAAATCAA
AGAACTGCTCCTCAGTGGATGTTGCCTTTACTTCTAGGCCTGTACGGA
AGTGTTACTTCTGCTCTAAAAGCTGCGGAATTGTACCCGCGGCCGATC
CAatggcgacgaaggcecegtgtgegtgctgaagggegacggeccagtgecagggeatcatcaatttcgagecagaa
ggaaagtaatggaccagtgaaggtgtggggaagcattaaaggactgactgaaggcctgcacggctttcacgtccac
gagtttggagataatacagcaggctgtaccagtgcaggtcctcactttaatcctctatccagaaaacacggtgggcca
aaggatgaagagaggcatgttggagacttgggcaatgtgactgctgacaaagatggtgtggccgatgtgtcetattga
agattctgtgatctcactctcaggagaccattgeatcattggecgeacactggtggtccatgaaaaagcagatgacttg
ggcaaaggtegaaatgaagaaagtacaaagacaggaaacgctggaagtegtttggcttgtggtataattgggatcg
cccaataaaCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAA
CTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTA
TTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACA
ACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGGAGG
TTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAAATCGATAAGA
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTC
GCTCGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCG
GGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCCT

> BLEECB-miR-CB-SOD1 (w/3” UTR) H %1 (SEQ 1D NO:14) ;AAV ITRN K

GGGGGGGGGGGGGGGGGTTGGCCACTCCCTCTCTGCGCGCTCGCT
CGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGC
TTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGG
AGTGGCCAACTCCATCACTAGGGGTTCCTAGATCTCAATATTGGCCA
TTAGCCATATTATTCATTGGTTATATAGCATAAATCAATATTGGCTATT
GGCCATTGCATACGTTGTATCTATATCATAATATGTACATTTATATTGG
CTCATGTCCAATATGACCGCCATGTTGGCATTGATTATTGACTAGTTAT
TAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAG
TTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCC
AACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTA
ACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGG
TAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCCG
CCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTAT
TAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCACGTTCTGCTTCAC
TCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTT
TTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGGEGCGC
GCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCCAGGC
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[0193]

[0194]

GGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTT
CCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAG
CGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCCTTCGCCCCGTGCCCC
GCTCCGCCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGT
TACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTA
ATTAGCGCTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGA
AAGCCTTGAGGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGC
TCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGC
CCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTT
GTGCGCTCCGCAGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCC
CCGCGGTGCGGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGG
TGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGC
TGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCG
GCTTCGGGTGCGGGGCTCCGTACGGGGCGTGGCGCGGGGCTCGCCGTG
CCGGGCGGGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGLEC
GCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCCGGA
GCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTAT
GGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTG
CGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGC
GGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGG
GCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCG
GGGCTGTCCGCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGG
CGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGCCGGCGACCGG
TATGCATCCTGGAGGCTTGCTGAAGGCTGTATGCTGATGAACATGGAA
TCCATGCAGGTTTTGGCCACTGACTGACCTGCATGGTCCATGTTCATCA
GGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCCTAG
CTCGCGATGCATCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTT
TTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCAT
TTTGGCAAAGAATTCCTCGAAGATCTAGGGAATTCGATATCAAGCTTG
GGGATTTTCAGGCACCACCACTGACCTGGGACAGTGTTAACGACACGA
TCCAatggcgacgaaggecegtgtgegtgctgaagggegacggeccagtgeagggcatcatcaatttcgageag
aaggaaagtaatggaccagtgaaggtgtggggaagcattaaaggactgactgaaggectgcacggcetttcacgtec
acgagtttggagataatacagcaggctgtaccagtgcaggtcctcactttaatcctctatccagaaaacacggtggge
caaaggatgaagagaggcatgttggagacttgggcaatgtgactgetgacaaagatggtgtggccgatgtgtetatt
gaagattctgtgatctcactctcaggagaccattgecatcatiggeegcacactggtggtccatgaaaaagcagatgact
tgggcaaaggtggaaatgaagaaagtacaaagacaggaaacgctggaagtcgtttggcettgtggtgtaattgggate
gcccaataaacatteccttggatgtagtetgaggecccttaactcatetgttatcctgetagetgtagaaatgtateetgat
aaacattaaacactgtaatcttaaaagtgtaattgtgtgactttttcagagttgctttaaagtacctgtagtgagaaactgat
ttatgatcacttggaagatttgtatagttttataaaactcagttaaaatgtetgtttcaaGGCCGCTTCGAGCA
GACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAAT
GCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTA
TTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGC
ATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTAAA

GCAAGTAAAACCTCTACAAATGTGGTAAAATCGACGATAAGGATCTA

GGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCG
CTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGGGCGETCGGGCGA
CCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAG

GGAGTGGCCAA
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[0195]

[0196]

> BLEECB-miR-CB-SOD1 (w/3” UTR) #5741 (SEQ ID NO:15) ;AAV ITRN K

GGGGGGGGGGGGGGGGGTTGGCCACTCCCTCTCTGCGCGCTCGCT
CGCTCACTGAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGC
TTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGG
AGTGGCCAACTCCATCACTAGGGGTTCCTAGATCTCAATATTGGCCA
TTAGCCATATTATTCATTGGTTATATAGCATAAATCAATATTGGCTATT
GGCCATTGCATACGTTGTATCTATATCATAATATGTACATTTATATTGG
CTCATGTCCAATATGACCGCCATGTTGGCATTGATTATTGACTAGTTAT
TAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAG
TTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCC
AACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTA
ACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGG
TAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCCG
CCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC
CAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTAT
TAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCACGTTCTGCTTCAC
TCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTI
TTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGGGCGEC
GCGCCAGGCGGGGCGGGGCGGGGCCGAGGGGCGGGGCGGGGCGAGGC
GGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTT
CCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAG
CGCGCGGCGGGCGGGAGTCGCTGCGACGCTGCCTTCGCCCCGTGCCCC
GCTCCGCCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCAGT
TACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTA
ATTAGCGCTTGGTTTAATGACGGCTTGTTTCTTTTCTGTGGCTGCGTGA
AAGCCTTGAGGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGC
TCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGC
CCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTT
GTGCGCTCCGCAGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGAETGCC
CCGCGGTGCGGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGG
TGTGTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGC
TGTAACCCCCCCCTGCACCCCCCTCCCCGAGTTGCTGAGCACGGCCCG
GCTTCGGGTGCGGGGCTCCGTACGGGGCGTGGCGCGGGGCTCGCCAGTG
CCGGGCGGGGGGTGGCGGCAGGTGGGGAETGCCGGGCGAEEECGGAELC
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GCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGLEGCaaeeceeaaaA
GCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTAT
GGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTGTG
CGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGC
GGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGG
GCCTTCGTGCGTCGCCGCGCCGCCGTCCCCTTCTCCCTCTCCAGCCTCG
GGGCTGTCCGCGGGGGGACGGCTGCCTTCGGGGGGGACGGGGCAGGG
CGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGCCGGCGACCGG
TATGCATCCTGGAGGCTTGCTGAAGGCTGTATGCTGATGAACATGGAA
TCCATGCAGGTTTTGGCCACTGACTGACCTGCATGGTCCATGTTCATCA
GGACACAAGGCCTGTTACTAGCACTCACATGGAACAAATGGCCCCTAG
CTCGCGATGCATCTAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTT
TTTCCTACAGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCAT
TTTGGCAAAGAATTCCTCGAAGATCTAGGGAATTCGATATCAAGCTTG
GGGATTTTCAGGCACCACCACTGACCTGGGACAGTGTTAACGACACGA
TCCAatggcgacgaaggceegtgtgegtgctgaagggegacggeccagtgeagggcatcatcaatttcgageag
aaggaaagtaatggaccagtgaaggtgtggggaageattaaaggactgactgaaggectgcacggctttcacgtee
acgagtttggagataatacagcaggctgtaccagtgecaggtecteactttaatcctetatccagaaaacacggtgggc
caaaggatgaagagaggcatgttggagacttgggcaatgtgactgctgacaaagatggtgtggccgatgtgtetatt
gaagattctgtgatctcactctcaggagaccattgcatcattggecgeacactggtggtccatgaaaaagcagatgact
tgggcaaaggtggaaatgaagaaagtacaaagacaggaaacgctggaagtcgtttggcttgtggtataattgggate
gcccaataaaGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACC
ACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGAT
GCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAAC
AACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGG
GAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAAAATCGAC
GATAAGGATCTAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCT
CTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCAAAGCCCGG
GCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAG
CGCGCAGAGAGGGAGTGGCCAA

[0198]  >SOD1/E3)F4fi AJ¥ %1 (SEQ ID NO:16)

[0199]  GTGAGCTGAGATTGCACCACTGCACTCCAGCCTGGTGACAGAGTGAGACTCCATATCAAAATAAATACA
TAAATAAATAAAAACAGTGATTCTTAACTGGGAGTGATTTGGCAACGTCTGGAATTATTTTTGGTTATCCCAGCCTG
GCAGGGAGGGACAGGGTATTACTGGCATCTAGTGAGTAGGGGCTAGGGATTCTACTGAACATCCTACAGTGTACAGG
ACAGCCTCCACAGCAAAGAACTGTCTGGCCCAAAATGTCCATAGTGCCCACATTCGATGCCCTGCATTAGGAAGATA
TAAATACTCTTAAATATCACAGAGTTAAATTCCTTACCCCTGTTCTAGCAGAGATGATATTCTTGCGGGGGGAGCAT
CTTCTTGGCTTCAACACATTCTTTTCTCCATGGGAGATGATGCCAGAAGAGGGACAGAACAGGGCCCAGTAAAGCAT
GGGGCCTGGGGCCAGGGACCCCCTTGTTCAGGTGTGACGACCATCCTACGAAGGCACCACCCAGGCATCATTAGACC
GTCTCAAAAGAAGAGTAATTCACTGTCCCAAAGCAGCTCTCTCGTGTCTGTGGGCGGATCCCTTGGCAAGTTTACAA
TGAACTGAAATCTGCCGAACTTCCTGGAACCCAAAGAAACTTTAGCCTTGGGCAAAGGCCCTTTGGCCAGCATTTGC
ACTGTTTATGCAACCGTTTAGAATATACGAATTATCTGGAGACTACTACCAAATACAACAGGCAAAACTGCAAATAT
GTATACTTCCTAGAGGATGATAAAAAAATGTGAATTGTATTTCTCTGATAGAGGATGCATTAGAGTCTGAGGGTCTA
AATAGCGTAAATAATAAATAAGTAAATAAATCGATAGTAGTGTACTCCAAACGAGGCTGGAATAGCTTCTATTGTTG
TTTCACACTGGACTTCAATTAAGTCTCAGTATTTTGCCATACTCAATATTAAGTACTAGGCTGGACGTGGTGGCTCA

[0197]
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TGTCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTAGATGGCTGGCTTGAGCTCAGGAGTTTGAAACCAGCCTG
GGCAACATGGTAAAACCCCATCTGTACCCAAAATACAAAAATCAGCCAGGTGTGGTGGCACATGCCTGTGGTCCCAG
GTACTTGGGAGGCTGAGGCAGGAGGATGGCTTGAACCCAGGAGGTGGAGGCTGCAGTGAGCTATGATGGCGCCACTG
CACTCCAGCCTGGGTGACAGAGCGAGACCCTGTCTCAAAAATCAAACAAACAACCCCCTCGCCCCGGACAAAAGTAG
TTTGCACTATTTTCTCATTTCACAATATGTTTTTGAAATATTTCCCTTGAAAGGTAAGTCATATTTATCATTCCTGT
TGTATGGAGGCATCATAAATTATTTCACCATTCTACCCTCCTTGAGTGTTGTGGCCTTTAGGCCAGACAAAAACGCA
GGTGATGCCTAGAAGCCAACTAGTTGCCGTTTGGTTATCTGTAGGGTTGTGGCCTTGCCAAACAGGAAAAATATAAA
AAGAATACCGAATTCTGCCAACCAAATAAGAAACTCTATACTAAGGACTAAGAAAATTGCAGGGGAAGAAAAGGTAA
GTCCCGGGATTGAGGTGTAGCGACTTTCTATACCCTCAGAAAACTAAAAAACAAGACAAAAAAATGAAAACTACAAA
AGCATCCATCTTGGGGCGTCCCAATTGCTGAGTAACAAATGAGACGCTGTGGCCAAACTCAGTCATAACTAATGACA
TTTCTAGACAAAGTGACTTCAGATTTTCAAAGCGTACCCTGTTTACATCATTTTGCCAATTTCGCGTACTGCAACCG
GCGGGCCACGCCCCCGTGAAAAGAAGGTTGTTTTCTCCACATTTCGGGGTTCTGGACGTTTCCCGGCTGCCGGGCGG
GGGGAGTCTCCGGCGCACGCGGCCCCTTGGCCCCGCCCCCAGTCATTCCCGGCCACTCGCGACCCGAGGCTGCCGCA
GGGGGCGGGCTGAGCGCGTGCGAGGCCATTGGTTTGGGGCCAGAGTGGGCCAGGCCCGGAGGTCTGGCCTATAAAGT
AGTCGCGGAGACGGGGTGCTGGTTTGCGTCGTAGTCTCCTGCAGCGTCTGGGGTTTCCGTTGCAGTCCTCGGAACCA
GGACCTCGGCGTGGCCTAGCGAGTT

[0200]  >HFA=7ISOD1 2 JE L /7 41 sNCBI 2% [ 4IINP_000445.1 (SEQ ID NO:17)

[0201]  MATKAVCVLKGDGPVQGIINFEQKESNGPVKVWGSIKGLTEGLHGFHVHEFGDNTAGCTSAGPHFNPLS
RKHGGPKDEERHVGDLGNVTADKDGVADVSTEDSVISLSGDHCI IGRTLVVHEKADDLGKGGNEESTKTGNAGSRLA
CGVIGIAQ
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BRIES
<110>
<120>
<130>
<140>
<141>
<150>
<151>

O FE K% (University of Massachusetts)
SOD1 XK IR AR J H &

U0120.70096WO00

GRS P

2018-09-21
62/561932
2017-09-22

<160>
<170>
210> 1

211> 465
<212> DNA
213>
<400> 1

atggcgacga

17

ttcgagcaga
gaaggcctge
gcaggtccte
catgttggag
gaagattctg
catgaaaaag
gctggaagtce
210> 2
211> 21
<212> DNA
213>
220>
223>
<400> 2

aggccgtgtg
aggaaagtaa
atggattcca
actttaatcc
acttgggcaa
tgatctcact
cagatgactt
gtttggettg

BRI 2% IR

PatentIn version 3.5

1 N\ (Homo sapiens)

cgtgctgaag
tggaccagtg
tgttcatgag
tctatccaga
tgtgactgct
ctcaggagac

gggcaaaggt
tggtgtaatt

ctgcatggat tccatgttca t 21

<210> 3

211> 21

<212> DNA
<213>
<220>
223>
<400> 3

BRI 2% IR

ggcgacggcece
aaggtgtggg
tttggagata
aaacacggtg
gacaaagatg
cattgcatca
ggaaatgaag
gggatcgccece

NTF%|(Artificial Sequence)

NTF%|(Artificial Sequence)

38

cagtgcaggg
gaagcattaa
atacagcagg
ggccaaagga
gtgtggcecega
ttggccgeac
aaagtacaaa
aataa 465

catcatcaat
aggactgact
ctgtaccagt
tgaagagagg
tgtgtctatt
actggtggte

gacaggaaac

60

120
180
240
300
360
420
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gacgtaccta aggtacaagt a 21

<210> 4
211> 21
<212> DNA

213> NTHF%)(Artificial Sequence)

<220>

223> EH ZZHR

<400> 4

ctgcatggat tccatgttca t 21

<210> 5
211> 64
<212> DNA

213> NT.HF%)(Artificial Sequence)

<220>

223> EH ZZHR

<400> 5

tgctgatgaa catggaatcc atgcaggttt tggccactga ctgacctgeca tggtccatgt 60

tcat 64
<210> 6
211> 64
<212> DNA

213> NT.F%)(Artificial Sequence)

<220>

223> EH ZZHR

<400> 6

atgaacatgg accatgcagg tcagtcagtg gccaaaacct gcatggattc catgttcatc 60

agca 64
210> 7
<211> 465
<212> DNA

213> NT.HF%|(Artificial Sequence)

<220>

223> B ZZHR

<400> 7

atggcgacga
ttcgagcaga
gaaggcctge
gcaggtccte
catgttggag

aggcegtgtg
aggaaagtaa
acggctttca
actttaatcc

acttgggcaa

cgtgctgaag ggcgacggece cagtgcecaggg
tggaccagtg aaggtgtggg gaagcattaa
cgtccacgag tttggagata atacagcagg
tctatccaga aaacacggtg ggccaaagga

tgtgactgct gacaaagatg gtgtggccga

39

catcatcaat 60
aggactgact 120
ctgtaccagt 180
tgaagagagg 240
tgtgtetatt 300
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gaagattctg tgatctcact ctcaggagac cattgcatca ttggccgecac actggtggte 360

catgaaaaag cagatgactt gggcaaaggt ggaaatgaag aaagtacaaa gacaggaaac 420

gctggaagte gtttggettg tggtgtaatt gggatcgecce aataa 465

<210> 8

<211> 5055
<212> DNA
213>
220>
223>
<400> 8

ctctggtcgt
gcccattgac
gacgtcaatg
atatgccaag
cccagtacat
ctgcttcact
ttaattattt
g88gcgessc
cggegegete
gcgaagegeg
aggaactgaa
tccecggatcece
tctaggcctg
gcgtttaaac
agcctcgact
cttgaccctg
gcattgtctg
ggaggattgg
gtgctagact
aaaattatgg
ttattttcat
tgatctgaat
ttaatcatta
cgctcgetcea
gcctcagtga
caacgtcgtg
cctttecgeca
cgcagcctga

gtggttacgce

BRI 2% IR

tacataactt
gtcaataatg
ggtggagtat
tacgcccect
gaccttatgg
ctccecatet
tgtgcagcega
gaggegecegss
cgaaagtttc
cggcgeecess
aaaccagaaa
ggtggtggtyg
tacggaagtg
cctgcaggtce
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata
cgaggacggg
ggacatcatg
tgcaatagtg
ttcgaccacc
actacaagga
ctgaggcecegg
gcgagcegage
actgggaaaa
gctggegtaa
atggcgaatg
gcagcgtgac

acggtaaatg
acgtatgttc
ttacggtaaa
attgacgtca
gactttccta
cceeeccecte
tgggggeggs
gegggecegag
cttttatggce
gagcgggatc
gttaactggt
caaatcaaag
ttacttctge
tagaaagctt
gttgccagece
ctcccactgt
attctattct
gcagggtaca
gtgaactacg
aagccccttg
tgttggaatt
cataataccc
acccctagtg
gcgaccaaag
gcgcagectt
ccctggegtt
tagcgaagag
ggacgcgccce

cgctacactt

NTF%|(Artificial Sequence)

gceecgecetgg
ccatagtaac
ctgcccactt
atgacggtaa
cttggcagta
cccaccccecea
£888888888
gcggagaggt
gaggegecess
agccaccgceg
aagtttagtc
aactgctcct
tctaaaagct
atcgataccg
atctgttgtt
cctttcctaa
ggggegetgsg
agtaaagcgg
cctgaggatce
agcatctgac
ttttgtgtet
attaccctgg
atggagttgg
gtcgcceccgac
aattaaccta
acccaactta
gcecgeacceg
tgtagcggceg
gcecagcegecce

40

ctgaccgccce
gccaataggg
ggcagtacat
atggcccgece
catctactcg
attttgtatt
gggcegegcege
geggeggeag
cggceggegsce
gtggcggect
tttttgtett
cagtggatgt
gcggaattgt
tcgactagag
tgceectecce
taaaatgagg
gtggggcagg
ccctagegtt
cgatcttttt
ttctggctaa
ctcactcgga
tagataagta
ccactccectce
gceegggett
attcactggc
atcgccttge
atcgccctte
cattaagcgc

tagcgcceege

aacgaccccce
actttccatt
caagtgtatc
tggcattatg
aggccacgtt
tatttatttt
caggcgggsce
ccaatcagag
cctataaaaa
agagtcgacg
ttatttcagg
tgcctttact
acccgeggcece
ctcgetgatce
ccgtgectte
aaattgcatc
acagcaaggg
tccggegacg
ccctetgeca
taaaggaaat
agcaattcgt
gcatggeggg
tctgegeget
tgeecegggeg
cgtcgtttta
agcacatccce
ccaacagttg
ggcgggtgtg
tecttteget

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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ttctteecett
ctcectttag
ggtgatggtt
gagtccacgt
tcggtctatt
gagctgattt
gtggcacttt
caaatatgta
ggaagagtat
gcettectgt
tgggtgcacg
ttcgecccega
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgecettga
ccacgatgcce
ctctagctte
ttctgegete
gtgggtceteg
ttatctacac
taggtgcctce
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacce
gacgatagtt
ccagcttgga
gcgcecacget
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga

aagcggaaga

cctttetege
ggttcegatt
cacgtagtgg
tctttaatag
cttttgattt
aacaaaaatt
tcggggaaat
tccgetcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcece
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccecetteeg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctget
accggataag
gcgaacgacce
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgeg
taccgctege

gcgceccaata

cacgttcgece
tagtgcttta
gccatcgecce
tggactcttg
ataagggatt
taacgcgaat
gtgcgecggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagce
ccagtcacag
ataaccatga
gagctaaccg
ccggagcetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
geggtggttt
agcagagcgce
aagaactctg
gccagtggeg
gcgeageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatccccetg
cgcagccgaa

cgcaaaccgce

ggctttececee
cggcacctceg
tgatagacgg
ttccaaactg
ttgcegattt
tttaacaaaa
cccctatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgeca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgeg
gtttgccgga
agataccaaa
tagcaccgcce
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagceg

ctctcececege

41

gtcaagctct
accccaaaaa
tttttcgecce
gaacaacact
cggcctattg
tattaacgct
tttattttte
gcttcaataa
tecetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggce
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcece
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgce
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggttceg
acagcgtgag
ggtaagcggce
gtatctttat
ctcgtcaggg
ggeccttttge
taaccgtatt
cagcgagtca

gcgttggceeg

aaatcggggg
acttgattag

tttgacgttg
caaccctatc
gttaaaaaat
tacaatttag
taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggecgegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtceg
gggcggagcece
tggecttttg
accgecctttg
gtgagcgagg
attcattaat

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080



CN 111448321 A

FF

5l %R

5/16 7T

gcagctgatt
gcecctgtage
acttgccagc
cgeecggettt
tttacggcac
gccctgatag
cttgttccaa
gattttgcceg
gaattttaac
tttggggett
accgttcatce
tcgggcecgacce
attctaaatt
gtctttggat
aaggctgtat
ggtccatgtt
tttttctagt
210> 9

211> 3048
<212> DNA
213>
220>
223>
<400> 9

tcaatattgg
ttggccattg
aatatgaccg
gtcattagtt
gcctggetga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
cttcactctce
attattttgt
gegggecegag
cgecgcetecega
aagcgegegs
ccgeectegeg

ctaacgagga
ggcgcattaa
gccctagege
cccecgtcaag
ctcgacccca
acggttttte
actggaacaa
atttcggcecet
aaaatattaa
ttctgattat
gcecetgegeg
tttggtcgee
catatttgca
ttgggaatct
gctgatgaac
catcaggaca
ggtac 5055

BRI 2% IR

ccattagcca
catacgttgt
ccatgttggce
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
ccegecetgge
tacgtattag
cccatctecece
gcagcgatgg
g88cgeeecy
aagtttcctt
cgggcegggag
ccgeeegecee

aagcacgtta
gegegeegss
ccgetecttt
ctctaaatcg
aaaaacttga
gcectttgac
cactcaaccc
attggttaaa
cgcttacaat
caaccggggt
ctcgeteget
cggcctcagt
tgtcgctatg
tataagttct
atggaatcca

caaggcctgt

tattattcat
atctatatca
attgattatt
atatggagtt
acccccgecce
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cceeetececece
£88CgLLLLs
gggcgaggeg
ttatggcgag
tcgectgegac
cggctctgac

tacgtgctcg
tgtggtggtt
cgetttette
ggggctececet
ttagggtgat
gttggagtcce
tatctcggtce
aaatgagctg
ttaaatattt
acatatgatt
cactgaggcc
gagcgagcega
tgttctggga
gtatgagacc
tgcaggtttt

tactagcact

NTF%|(Artificial Sequence)

tggttatata
taatatgtac
gactagttat
ccgegttaca
attgacgtca
tcaatgggtg
gccaagtcceg
gtacatgacc
taccatggtc
acccccaatt
8888888888
gagaggtgeg
geggegecess
gctgeetteg
tgaccgegtt

42

tcaaagcaac
acgcgcageg
ccttecttte
ttagggttcce
ggttcacgta
acgttcttta
tattcttttg
atttaacaaa
gcttatacaa
gacatgctag
gceecgggeaa
gegcegeagag
aatcaccata
actcgcctgg
ggccactgac

cacatggaac

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cccectattg
ttacgggact
gaggtgagcce
ttgtatttat
cgcgegeceag
gcggeageca
cggecggececet
cceegtgecece

actcccacag

catagtacgc
tgaccgctac
tcgccacgtt
gatttagtgce
gtgggccatce
atagtggact
atttataagg
aatttaacgc
tcttectgtt
ttttacgatt
agcccgggeg
agggagtgga
aacgtgaaat
aggcttgetg
tgacctgcat

aaatggccct

atattggcta
gctcatgtcece
caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ccacgttctg
ttatttttta
gcggeecegss
atcagagcgg
ataaaaagcg
cgctcegeceg

gtgagcgggce

4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900



CN 111448321 A

FF

5l %R

6/16 T

gggacggccce
ttctgtgget
ggctcgggsg
ccggeggcetg
aggggagcege
getgegtgeg
tgtaaccccce
gggctccgta
ggggtgecegg
ggcecececgga
taatcgtgceg
gggaggcgcece
aaggaaatgg
cagccteggg
ttcggettet
tgctgaaggce
tgcatggtcce
gcecctaget
cctacagctce
cctcgaagat
tgggacagtg
acggcccagt
tgtggggaag
gagataatac
acggtgggcce
aagatggtgt
gcatcattgg
atgaagaaag
tcgcccaata
ctagctgtag
gtgacttttt
gaagatttgt
agacatgata
atgctttatt
taaacaagtt
ggaggttttt
<210> 10

211> 1956
<212> DNA

ttctectecg
gcgtgaaagce
gtgegtgegt
tgagcgectge
ggeceggessc
gggtgtgtge
ccctgeacce
cggggegtgg
gcggeecegss
gegeeggegs
agagggcgcea
gcegeacccece
gcggegeagss
gctgteegeg
ggecgtgtgac
tgtatgctga
atgttcatca
cgcgatgcat
ctgggcaacg
ctagggaatt
ttaacgacac
gcagggcatce
cattaaagga
agcaggctgt
aaaggatgaa
ggccgatgtg
ccgcacactg
tacaaagaca
aacattccct
aaatgtatcc
cagagttgct
atagttttat
agatacattg
tgtgaaattt
aacaacaaca

taaagcaagt

ggctgtaatt
cttgaggggce
gtgtgtgtge
gggcgeggeg
ggtgeccececge
gtgggggagt
cccteececega
cgeggggcete
gcegecetegg
ctgtcgaggce
gggacttccet
ctctagcggg
ccttcgtgeg
gggggacggce
cggecggetet
tgaacatgga
ggacacaagg
ctagagcctce
tgctggttat
cgatatcaag
gatccaatgg
atcaatttcg
ctgactgaag
accagtgcag
gagaggcatg
tctattgaag
gtggtccatg
ggaaacgctg
tggatgtagt
tgataaacat
ttaaagtacc
aaaactcagt
atgagtttgg
gtgatgctat
attgcattca

aaaacctcta

agcgecttggt
tcegggaggg
gtggggageg
cggggetttg
ggtgcgggsg
gagcagegegss
gttgctgage
geegtgeegg
geegggeagsg
gcggegagcece
ttgtcccaaa
cgcgggecega
tcgeegegece
tgcetteggg
agccggegac
atccatgcag
cctgttacta
tgctaaccat
tgtgctgtet
cttggggatt
cgacgaaggc
agcagaagga
gcctgeacgg
gtcctcactt
ttggagactt
attctgtgat
aaaaagcaga
gaagtcgttt
ctgaggccce
taaacactgt
tgtagtgaga
taaaatgtct
acaaaccaca
tgetttattt
ttttatgttt
caaatgtggt

43

ttaatgacgg
ccctttgtge
ccgegtgegg
tgcgeteege
gggetgegag
tgtgggegeg
acggecccegge
geggggegtg

gcteggggga
gcagccattg

tctgtgegga
agcggtgegg
gcegteccecet
ggggacggss
cggtatgcat
gttttggcca
gcactcacat
gttcatgcecct
catcattttg
ttcaggcacc
cgtgtgegtg
aagtaatgga
ctttcacgtc
taatcctcta
gggcaatgtg
ctcactctca
tgacttgggce
ggcttgtggt
ttaactcatc
aatcttaaaa
aactgattta
gtttcaaggc
actagaatgc
gtaaccatta

caggttcagg

cttgtttctt
gggggggage
ccegegetge
agtgtgcgeg
gggaacaaag
geggtegggce
ttcgggtgeg
geggeaggtg
ggggcegcegsgce
ccttttatgg
gccgaaatct
cgcecggeagg
tcteectete
cagggcgess
cctggagget
ctgactgacc
ggaacaaatg
tettettttt
gcaaagaatt
accactgacc
ctgaagggcg
ccagtgaagg
cacgagtttg
tccagaaaac
actgctgaca
ggagaccatt
aaaggtggaa
gtaattggga
tgttatcctg
gtgtaattgt
tgatcacttg
cgcttcgage
agtgaaaaaa

taagctgcaa

gggagatgtg

aaaatcga 3048

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



CN 111448321 A

FF

5l %R

7/16 T

213> NT.HF%|(Artificial Sequence)

<220>

223> EH ZZHR

<400> 10

aattctaaat
tgtctttgga
gaaggctgta
tggtccatgt
ttttttctag
caacgacccce
gactttccat
tcaagtgtat
ctggcattat
gaggccacgt
ttatttattt
ccaggeggss
gccaatcaga
ccctataaaa
tagagtcgac
tttatttcag
ttgceetttac
tacccgegge
tgcagggcat
gcattaaagg
cagcaggctg
caaaggatga
tggcegatgt
gccegceacact
gtacaaagac
aaacattccc
gaaatgtatc
tcagagttgce
tatagtttta
tgagtttgga
tgatgctatt
ttgcattcat
aaacctctac
210> 11

211> 3048

tcatatttgce
tttgggaatc
tgctgatgaa
tcatcaggac
tggtacgtcg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
tctgecttcac
tttaattatt
cgggeceess
gcggegeget
agcgaagcgce
gaggaactga
gtccecggate
ttctaggect
cgatccaatg
catcaatttc
actgactgaa
taccagtgca
agagaggcat
gtctattgaa
ggtggtccat
aggaaacgct
ttggatgtag
ctgataaaca
tttaaagtac
taaaactcag
caaaccacaa
gctttatttg
tttatgtttce
aaatgtggta

atgtcgctat
ttataagttc
catggaatcc
acaaggcctg
ttacataact
cgtcaataat
gggtggagta
gtacgccccece
tgaccttatg
tctececate
ttgtgcagceg
cgaggeeces
ccgaaagttt
gcggegeecey
aaaaccagaa
cggtggtggt
gtacggaagt
gcgacgaagg
gagcagaagg
ggcctgceacg
ggtcctcact
gttggagact
gattctgtga
gaaaaagcag
ggaagtcgtt
tctgaggccce
ttaaacactg
ctgtagtgag
ttaaaatgtc
ctagaatgca
taaccattat

aggttcaggg
aaatcgataa

gtgttcetggg
tgtatgagac
atgcaggttt
ttactagcac
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttccet
tceececcecet
atgggggcgg
ggcggesecega
ccttttatgg
ggagcgggat
agttaactgg
gcaaatcaaa
gttacttctg
ccgtgtgegt
aaagtaatgg
gctttcacgt
ttaatcctcet
tgggcaatgt
tctecactete
atgacttggg
tggettgtgg
cttaactcat
taatcttaaa
aaactgattt
tgtttcaaca
gtgaaaaaaa
aagctgcaat
ggagatgtgg
ggatct 1956

44

aaatcaccat
cactcgcctg
tggccactga
tcacatggaa
ggcceccegecetg
cccatagtaa
actgcccact
aatgacggta
acttggcagt
cccecacccecece
8888888888
ggcggagagyg
cgaggcggeg
cagccaccge
taagtttagt
gaactgctcce
ctctaaaagc
gctgaagggce
accagtgaag
ccacgagttt
atccagaaaa
gactgctgac
aggagaccat
caaaggtgga
tgtaattggg
ctgttatcct
agtgtaattg
atgatcactt
gacatgataa
tgectttattt
aaacaagtta
gaggtttttt

aaacgtgaaa
gaggcttget
ctgacctgca
caaatggccce
gctgaccgece
cgccaatagg
tggcagtaca
aatggcccgce
acatctactc
aattttgtat
ggggcegegeg
tgcggeggea
gcggegecess
ggtggeggce
ctttttgtet
tcagtggatg
tgcggaattg
gacggcccag
gtgtggggaa
ggagataata
cacggtgggc
aaagatggtg
tgcatcattg
aatgaagaaa
atcgcccaat
gctagctgta
tgtgactttt
ggaagatttg
gatacattga
gtgaaatttg
acaacaacaa

aaagcaagta

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



CN 111448321 A
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5l %R

8/16 T

<212> DNA

213> NT.HF%)(Artificial Sequence)

<220>

223> EH ZZHR

<400> 11

tcaatattgg
ttggccattg
aatatgaccg
gtcattagtt
gcctggetga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
cttcactctce
attattttgt
gegggecegag
cgecgcetecega
aagcgegegs
ccgecetegeg
gggacggccce
ttctgtgget
ggctcgggsg
ccggeggcetg
aggggagcege
getgegtgeg
tgtaaccccce
gggctccgta
ggggtgecegg
ggcecececgga
taatcgtgcg
gggaggcegcece
aaggaaatgg
cagccteggg
ttcggettet
tgctgaaggce
tgcatggtcce
gcecctaget

cctacagctce

ccattagcca
catacgttgt
ccatgttggce
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
ccegecetgge
tacgtattag
cccatctecece
gcagcgatgg
g88cgeeecy
aagtttcctt
cgggcegggag
ccgeeegecee
ttctecteeg
gcgtgaaagce
gtgcgtgegt
tgagcgectge
ggeceggessc
gggtgtgtge
ccctgecacce
cggggegtgg
gcggegecess
gegeeggegs
agagggcgcea
gcegeacccece
gcgggeagss
gctgtccegeg
ggcgtgtgac
tgtatgctga
atgttcatca
cgcgatgcat
ctgggcaacg

tattattcat
atctatatca
attgattatt
atatggagtt
acccccgecce
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
cceecteccece
£88CgLLLLs
gggcgaggeg
ttatggcgag
tcgectgegac
cggctctgac
ggctgtaatt
cttgaggggc
gtgtgtgtge
gggcgeggeg
ggtgccececge
gtgggggggt
cccteececega
cgcggggcte
gcegecetegg
ctgtcgaggce
gggacttcct
ctctagcggg
ccttcgtgeg
gggggacggce
cggecggetet
tgaacatgga
ggacacaagg
ctagagcctce

tgctggttat

tggttatata
taatatgtac
gactagttat
ccgegttaca
attgacgtca
tcaatgggtg
gccaagtcceg
gtacatgacc
taccatggtc
acccccaatt
8888888888
gagaggtgeg
gcggegecess
gctgecetteg
tgaccgegtt
agcgecttggt
tcegggaggg
gtggggageg
cggggetttg
ggtgcgggsg
gagcagegegss
gttgctgagce
geecgtgeegg
geegggeags
gcggegagece
ttgtcccaaa
cgcgggeega
tecgeegegee
tgcetteggg
agccggegac
atccatgcag
cctgttacta
tgctaaccat

tgtgectgtet

45

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cccectattg
ttacgggact
gaggtgagcce
ttgtatttat
cgcgegeceag
gcggeageca
cggecggecect
cceegtgecece
actcccacag
ttaatgacgg
ccectttgtge
ccgegtgegg
tgcgeteege
gggetgegag
tgtgggegeg
acggcccegge
geggggggtg

gcteggggga
gcagccattg

tctgtgcgga
agcggtgegg
gcegteccecet
ggggacggss
cggtatgcat
gttttggcca
gcactcacat
gttcatgcecct
catcattttg

atattggcta
gctcatgtcece
caattacggg
taaatggccce
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg
ccacgttctg
ttatttttta
gcggeecess
atcagagcgg
ataaaaagcg
cgctcegeceg
gtgagcgggce
cttgtttctt
gggggggage
ccegegetge
agtgtgcegeg
gggaacaaag
geggtegggce
ttcgggtgceg
geggeaggtg
ggggcegcegsgce
ccttttatgg
gccgaaatct
cgcecggeagg
tctecectete
cagggcgess
cctggagget
ctgactgacc
ggaacaaatg
tettettttt

gcaaagaatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



CN 111448321 A

FF

5l %R

9/16 T

cctcgaagat
tgggacagtg
acggcccagt
tgtggggaag
gagataatac
acggtgggcec
aagatggtgt
gcatcattgg
atgaagaaag
tcgcccaata
ctagctgtag
gtgacttttt
gaagatttgt
agacatgata
atgctttatt
taaacaagtt
ggaggttttt
210> 12

211> 2194
<212> DNA
213>
220>
223>
<400> 12

ccctgegege
ttggtcgecce
catatttgca
ttgggaatct
gctgatgaac
catcaggaca
ggtacgtcgt
gcccattgac
gacgtcaatg
atatgccaag
cccagtacat
ctgcttcact
ttaattattt

g888Cg8LLC
cggegegete

ctagggaatt
ttaacgacac
gcagggcatce
cattaaagga
agcaggctgt
aaaggatgaa
ggcegatgtg
ccgcacactg
tacaaagaca
aacattccct
aaatgtatcc
cagagttgct
atagttttat
agatacattg
tgtgaaattt
aacaacaaca

taaagcaagt

BRI 2% IR

tcgetegete
ggcctcagtg
tgtcgctatg
tataagttct
atggaatcca
caaggcctgt
tacataactt
gtcaataatg
ggtggagtat
tacgcccect
gaccttatgg
ctccecatet
tgtgcagcga
gaggegecegss
cgaaagtttc

cgatatcaag
gatccaatgg
atcaatttcg
ctgactgaag
accagtgcag
gagaggcatg
tctattgaag
gtggtccatg
ggaaacgctg
tggatgtagt
tgataaacat
ttaaagtacc
aaaactcagt
atgagtttgg
gtgatgctat
attgcattca

aaaacctcta

actgaggccg
agcgagcgag
tgttctggga
gtatgagacc
tgcaggtttt
tactagcact
acggtaaatg
acgtatgttc
ttacggtaaa
attgacgtca
gactttccta
cceeeccecte
tgggggeggs
gegggecegag
cttttatgge

cttggggatt
cgacgaaggc
agcagaagga
gcctgeacgg
gtcctcactt
ttggagactt
attctgtgat
aaaaagcaga
gaagtcgttt
ctgaggcccce
taaacactgt
tgtagtgaga
taaaatgtct
acaaaccaca
tgetttattt
ttttatgttt
caaatgtggt

NTF%|(Artificial Sequence)

cccgggeaaa
cgcgcagaga
aatcaccata
actcgcctgg
ggccactgac
cacatggaac
gceecgecetgg
ccatagtaac
ctgcccactt
atgacggtaa
cttggcagta
cccaccccecea
8888888888
gcggagaggt
gaggegecess

46

ttcaggcacc
cgtgtgegtg
aagtaatgga
ctttcacgtc
taatcctcta
gggcaatgtg
ctcactctca
tgacttgggce
ggettgtggt
ttaactcatc
aatcttaaaa
aactgattta
gtttcaaggc
actagaatgc
gtaaccatta

caggttcagg

accactgacc
ctgaagggcg
ccagtgaagg
cacgagtttg
tccagaaaac
actgctgaca
ggagaccatt
aaaggtggaa
gtaattggga
tgttatcctg
gtgtaattgt
tgatcacttg
cgcttcgage
agtgaaaaaa

taagctgcaa

gggagatgtg

aaaatcga 3048

geecegggegt
gggagtggaa
aacgtgaaat
aggcttgetg
tgacctgcat
aaatggccct
ctgaccgccce
gccaataggg
ggcagtacat
atggcccgece
catctactcg
attttgtatt
gggcegegcege
geggeggeag
cggceggegsce

cgggcgacct
attctaaatt
gtctttggat
aaggctgtat
ggtccatgtt
tttttctagt
aacgaccccce
actttccatt
caagtgtatc
tggcattatg
aggccacgtt
tatttatttt
caggcgggsce
ccaatcagag

cctataaaaa

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
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gcgaagegeg
aggaactgaa
tcceggatcece
tctaggcctg
gatccaatgg
atcaatttcg
ctgactgaag
accagtgcag
gagaggcatg
tctattgaag
gtggtccatg
ggaaacgctg
tggatgtagt
tgataaacat
ttaaagtacc
aaaactcagt
aaaccacaac
ctttatttgt
ttatgtttca
aatgtggtaa
gcgetegete
gggeggcecete
<210> 13

211> 1979
<212> DNA
213>
220>
223>
<400> 13

ccctgegege
ttggtcgecce
catatttgca
ttgggaatct
gctgatgaac
catcaggaca
ggtacgtcgt
gcccattgac
gacgtcaatg

atatgccaag

cggcgeecess
aaaccagaaa
ggtggtggtyg
tacggaagtg
cgacgaaggc
agcagaagga
gcctgeacgg
gtcctcactt
ttggagactt
attctgtgat
aaaaagcaga
gaagtcgttt
ctgaggcccce
taaacactgt
tgtagtgaga
taaaatgtct
tagaatgcag
aaccattata
ggttcagggg
aatcgataag

gctcactgag
agtgagcgag

BRI 2% IR

tcgetegete
ggcctcagtg
tgtcgctatg
tataagttct
atggaatcca
caaggcctgt
tacataactt
gtcaataatg
ggtggagtat
tacgccccct

gagcgggatce
gttaactggt
caaatcaaag
ttacttctge
cgtgtgegtg
aagtaatgga
ctttcacgtc
taatcctcta
gggcaatgtg
ctcactctca
tgacttgggce
ggettgtggt
ttaactcatc
aatcttaaaa
aactgattta
gtttcaacag
tgaaaaaaat
agctgcaata
gagatgtggg
aaggaacccce
gcegggegac
cgagcgcegea

actgaggccg
agcgagcgag
tgttctggga
gtatgagacc
tgcaggtttt
tactagcact
acggtaaatg
acgtatgttc
ttacggtaaa
attgacgtca

agccaccgceg
aagtttagtc
aactgctcct
tctaaaagct
ctgaagggcg
ccagtgaagg
cacgagtttg
tccagaaaac
actgctgaca
ggagaccatt
aaaggtggaa
gtaattggga
tgttatcctg
gtgtaattgt
tgatcacttg
acatgataag
gctttatttg
aacaagttaa
aggtttttta
tagtgatgga
caaaggtcgc
gcet 2194

NTF%|(Artificial Sequence)

cccgggeaaa
cgcgcagaga
aatcaccata
actcgcctgg
ggccactgac
cacatggaac
gceecgecetgg
ccatagtaac
ctgcccactt

atgacggtaa

47

gtggcggect
tttttgtett
cagtggatgt
gcggaattgt
acggcccagt
tgtggggaag
gagataatac
acggtgggcece
aagatggtgt
gcatcattgg
atgaagaaag
tcgcccaata
ctagctgtag
gtgacttttt
gaagatttgt
atacattgat
tgaaatttgt
caacaacaat
aagcaagtaa
gttggccact

ccgacgecceg

gceegggegt
gggagtggaa
aacgtgaaat
aggcttgetg
tgacctgcat
aaatggccct
ctgaccgccce
gccaataggg
ggcagtacat

atggcccgece

agagtcgacg
ttatttcagg
tgcctttact
acccgeggcece
gcagggcatce
cattaaagga
agcaggctgt
aaaggatgaa
ggccgatgtg
ccgcacactg
tacaaagaca
aacattccct
aaatgtatcc
cagagttgct
atagttttat
gagtttggac
gatgctattg
tgcattcatt
aacctctaca
ccctetetge

ggectttgecee

cgggcgacct
attctaaatt
gtctttggat
aaggctgtat
ggtccatgtt
tttttctagt
aacgacccce
actttccatt
caagtgtatc
tggcattatg

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

60

120
180
240
300
360
420
480
540
600
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cccagtacat
ctgcttcact
ttaattattt
g88gcgeesc
cggegegcete
gcgaagegeg
aggaactgaa
tccecggatcece
tctaggcctg
gatccaatgg
atcaatttcg
ctgactgaag
accagtgcag
gagaggcatg
tctattgaag
gtggtccatg
ggaaacgctg
ataagataca
atttgtgaaa
gttaacaaca
ttttaaagca
atggagttgg
gtcgcceccgac
210> 14

211> 3372
<212> DNA
213>
220>
223>
<400> 14

£888888888
ggcgaccaaa
cgcgcagaga
ttagccatat
acgttgtatc
tgttggcatt
agcccatata
cccaacgacc

gggactttcce

gaccttatgg
ctcececatet
tgtgcagcga
gaggegecegss
cgaaagtttc
cggcgeecess
aaaccagaaa
ggtggtggtyg
tacggaagtg
cgacgaaggc
agcagaagga
gcctgecacgg
gtcctcactt
ttggagactt
attctgtgat
aaaaagcaga
gaagtcgttt
ttgatgagtt
tttgtgatgce
acaattgcat
agtaaaacct
ccactccctce

gceegggett

BRI 2% IR

gggggggttg
ggtecgececega
gggagtggcce
tattcattgg
tatatcataa
gattattgac
tggagttccg
ccecgeccatt

attgacgtca

gactttccta
cceeeccecte
tgggggeggs
gegggecegag
cttttatgge
gagcgggatc
gttaactggt
caaatcaaag
ttacttctge
cgtgtgegtg
aagtaatgga
ctttcacgtc
taatcctcta
gggcaatgtg
ctcactctca
tgacttgggce
ggettgtggt
tggacaaacc
tattgcttta
tcattttatg
ctacaaatgt
tctgegeget
tgceegggeg

gccactccecet
cgececeggget
aactccatca
ttatatagca
tatgtacatt
tagttattaa
cgttacataa

gacgtcaata

atgggtggag

cttggcagta
cccacccececea
£888888888
gcggagaggt
gaggegecess
agccaccgceg
aagtttagtc
aactgctcct
tctaaaagct
ctgaagggeg
ccagtgaagg
cacgagtttg
tccagaaaac
actgctgaca
ggagaccatt
aaaggtggaa
gtaattggga
acaactagaa
tttgtaacca
tttcaggttc
ggtaaaatcg
cgctcgetcea

gcctcagtga

NTF%|(Artificial Sequence)

ctctgegege
ttgceecggge
ctaggggttc
taaatcaata
tatattggct
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt

48

catctactcg
attttgtatt
gggcegegcege
geggeggeag
cggceggegsce
gtggcggect
tttttgtett
cagtggatgt
gcggaattgt
acggcccagt
tgtggggaag
gagataatac
acggtgggcce
aagatggtgt
gcatcattgg
atgaagaaag
tcgcccaata
tgcagtgaaa
ttataagctg
agggggagat
ataagaagga
ctgaggcecegg
gcgagcegage

tcgetegete
ggcctcagtg
ctagatctca
ttggctattg
catgtccaat
ttacggggtc
atggcccgece
ttcccatagt

aaactgccca

aggccacgtt
tatttatttt
caggcgggsce
ccaatcagag
cctataaaaa
agagtcgacg
ttatttcagg
tgcctttact
acccgeggcece
gcagggcatce
cattaaagga
agcaggctgt
aaaggatgaa
ggccgatgtg
ccgcacactg
tacaaagaca
aacagacatg
aaaatgcttt
caataaacaa
gtgggaggtt
acccctagtg

gcgaccaaag

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

gcgcageet 1979

actgaggccg
agcgagcgag
atattggcca
gccattgcecat
atgaccgcca
attagttcat
tggctgaccg
aacgccaata

cttggcagta

120
180
240
300
360
420
480
540
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catcaagtgt
gcctggeatt
gtattagtca
atctcccececce
gegatgggsg
Ccgggeceess
tttectttta
gcgggagteg
cccgeeeegg
tcctecggge
tgaaagcctt
cgtgegtgtg
gegetgeggg
cgggggeggt
tgtgtgegtyg
tgcaccccecce
ggcgtggege
gggcegggscce
ccggeggcetg
gggcgeaggg
gcaccccecte
gggagggcect
gtcegeggsg
gtgtgaccgg
atgctgatga
ttcatcagga
gatgcatcta
ggcaacgtgce
gggaattcga
acgacacgat
gggcatcatc
taaaggactg
aggctgtacc
ggatgaagag
cgatgtgtct
cacactggtg
aaagacagga
attcccttgg
tgtatcctga

atcatatgcc
atgcccagta
tcgctattac
ccteeccacce
Cgggeeeess
cgaggcggag
tggcgaggceg
ctgcgacget
ctctgactga
tgtaattagc
gaggggctcce
tgtgtgegtyg
cgcggegegs
gceecgeggt
ggggggtgag
tcccecegagtt
ggggcetegece
gcetegggee
tcgaggcegeg
acttcctttg
tagcgggege
tcgtgcgtceg
ggacggcetgce
cggctctage
acatggaatc
cacaaggcct
gagcctcectge
tggttattgt
tatcaagctt
ccaatggcga
aatttcgagc
actgaaggcc
agtgcaggtc
aggcatgttg
attgaagatt
gtccatgaaa
aacgctggaa
atgtagtctg

taaacattaa

aagtccgccce
catgacctta
catggtcgag
cccaattttg
g8ggggecec
aggtgeggeg
gcggegecess
gcettegecee
ccgegttact
gcttggttta
gggagggccce
gggagcgeceg
ggetttgtge
gCgLgLLLLLs
cagggggtgt
gctgagcacg
gtgecgggeg
ggggagggct
gcgagcecgea
tcccaaatcet
ggggcgaage
ccgegeegee
cttcggggsg
cggcgaccegg
catgcaggtt
gttactagca
taaccatgtt
gctgtctcat
ggggattttce
cgaaggccgt
agaaggaaag
tgcacggcett
ctcactttaa
gagacttggg
ctgtgatctc
aagcagatga
gtcgtttgge
aggcccctta

acactgtaat

cctattgacg
cgggactttce
gtgagcccca
tatttattta
gegcecaggeg
gcagccaatc
cggccctata
cgtgcceccege
cccacaggtg
atgacggctt
tttgtgeggg
cgtgeggecece
gctccgeagt
ctgcgaggsg
gggcgeggeg
gceeggette
gggggtggeg
cggggeagss
gccattgecet
gtgcggagcece
ggtgcggege
gtccecettet
gacggggcag
tatgcatcct
ttggccactg
ctcacatgga
catgccttet
cattttggca
aggcaccacc
gtgegtgetg
taatggacca
tcacgtccac
tcectetatee
caatgtgact
actctcagga
cttgggcaaa
ttgtggtgta
actcatctgt
cttaaaagtg

49

tcaatgacgg
ctacttggca
cgttetgett
ttttttaatt
g88cgeeecy
agagcggcgce
aaaagcgaag
tcegeegeceg
agcggecegss
gtttctttte
ggggageggce
gcgetgececg
gtgegegagg
aacaaaggct
gtcgggetgt
gggtgeggsg
gcaggtggsg
gegeggcegsgce
tttatggtaa
gaaatctggg
cggcaggaag
ccctctecag
ggcggggttce
ggaggcettge
actgacctgc
acaaatggcc
tettttteet
aagaattcct
actgacctgg
aagggcgacg
gtgaaggtgt
gagtttggag
agaaaacacg
gctgacaaag
gaccattgca
ggtggaaatg
attgggatcg
tatcctgcta
taattgtgtg

taaatggccce
gtacatctac
cactctcccece
attttgtgca
g88Ccgagegss
gctccgaaag
cgcgeggess
cctecgegeceg
acggccctte
tgtggctgeg
tcggggggty
geggetgtga
ggagcgceggce
gegtgeggsg
aacccccececce
ctccgtacgg
gtgecgggeg
cccecggageg
tcgtgcgaga
aggcgccegcece
gaaatgggcg
cctcgggget
ggcttectgge
tgaaggctgt
atggtccatg
cctagctcge
acagctcctg
cgaagatcta
gacagtgtta
gcccagtgea
ggggaagcat
ataatacagc
gtgggccaaa
atggtgtgge
tcattggccg
aagaaagtac
cccaataaac
gctgtagaaa
actttttcag

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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agttgcttta
gttttataaa
tacattgatg
gaaatttgtg
aacaacaatt
agcaagtaaa
gatggagttg
gceegggegt
gggagtggcce
<210> 15

211> 3148
<212> DNA
213>
220>
223>
<400> 15

8888888888
ggcgaccaaa
cgcgcagaga
ttagccatat
acgttgtatc
tgttggcatt
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcctggeatt
gtattagtca
atctcccececce
gcgatgggsg
cgggeceess
tttectttta
gcgggagteg
ccecgeeeegg
tcctecggge
tgaaagcctt
cgtgegtgtg
gegetgeggg
cgggggeggt

aagtacctgt
actcagttaa
agtttggaca
atgctattgce
gcattcattt
acctctacaa
gccactccecet
cgggcgacct
aa 3372

BRI 2% IR

gggggggttg
ggtcgeccga
gggagtggce
tattcattgg
tatatcataa
gattattgac
tggagttccg
ccecgeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
ccteeccacce
Cgggeeeess
cgaggcggag
tggcgaggceg
ctgcgacget
ctctgactga
tgtaattagc
gaggggctcce
tgtgtgegtg
cgcggegegs
gceecgeggt

agtgagaaac
aatgtctgtt
aaccacaact
tttatttgta
tatgtttcag
atgtggtaaa
ctctgegege
ttggtcgecce

gccactccecet
cgecceggget
aactccatca
ttatatagca
tatgtacatt
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtccgccce
catgacctta
catggtcgag
cccaattttg
g8ggggecec
aggtgeggeg
geggegeess
gcettegecce
ccgegttact
gcttggttta
gggagggccce
gggagcgeceg
ggetttgtge
gCgLgLLLLss

tgatttatga
tcaaggccgce
agaatgcagt
accattataa
gttcagggsg
atcgacgata
tcgetegete
ggcctcagtg

NTF%|(Artificial Sequence)

ctctgegege
ttgceecggge
ctaggggttc
taaatcaata
tatattggct
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
cgggactttce
gtgagcccca
tatttattta
gegcecaggeg
gcagccaatce
cggccctata
cgtgcceccege
cccacaggtg
atgacggctt
tttgtgeggg
cgtgeggecece
gctccgeagt
ctgcgaggssg

50

tcacttggaa
ttcgagcaga
gaaaaaaatg
gctgcaataa
agatgtggga
aggatctagg
actgaggccg
agcgagcgag

tcgetegete
ggcctcagtg
ctagatctca
ttggctattg
catgtccaat
ttacggggtc
atggcccgece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
cgttetgett
ttttttaatt
g88cgeeecy
agagcggcegce
aaaagcgaag
tccgecgeceg
agcggecegss
gtttctttte
ggggageggce
gcgetgececeg
gtgegegagg
aacaaaggct

gatttgtata
catgataaga
ctttatttgt
acaagttaac
ggttttttaa
aacccctagt
cccgggeaaa

cgcgeagaga

actgaggccg
agcgagcgag
atattggcca
gccattgcecat
atgaccgcca
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
cactctcccece
attttgtgca
g8gcgagegss
gctccgaaag
cgcgeggess
cctegegeceg
acggccctte
tgtggetgeg
tcggggggty
geggetgtga
ggagcgceggce
gegtgeggsg

2940
3000
3060
3120
3180
3240
3300
3360

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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tgtgtgegtg
tgcacccccee
ggcgtggege
gggcegggscce
ccggeggetg
gggcgeaggsg
gcacccccte
gggagggect
gtcegeggsg
gtgtgaccgg
atgctgatga
ttcatcagga
gatgcatcta
ggcaacgtgce
gggaattcga
acgacacgat
gggcatcatc
taaaggactg
aggctgtacc
ggatgaagag
cgatgtgtct
cacactggtg
aaagacagga
agcagacatg
aaaatgcttt
caataaacaa
gtgggaggtt
tctaggaacc
aggccgeeceg
agcgagcegeg
<210> 16

211> 2173
<212> DNA

ggggggtgag
tccecegagtt

ggggetegece
gcetegggee
tcgaggegeg
acttcctttg
tagcgggcegce
tecgtgegteg
ggacggcectgce
cggctctage
acatggaatc
cacaaggcct
gagcctcectge
tggttattgt
tatcaagctt
ccaatggcga
aatttcgagc
actgaaggcc
agtgcaggtc
aggcatgttg
attgaagatt
gtccatgaaa
aacgctggaa
ataagataca
atttgtgaaa
gttaacaaca
ttttaaagca
cctagtgatg
ggcaaagccce

cagagaggga

cagggggtgt
gctgagcacg
gtgecgggeg
ggggagggct
gcgagcecgea
tcccaaatcet
ggggcgaage
ccgegeegee
cttcggggsg
cggcgaccegg
catgcaggtt
gttactagca
taaccatgtt
gctgtctcat
ggggattttce
cgaaggccgt
agaaggaaag
tgcacggcett
ctcactttaa
gagacttggg
ctgtgatctc
aagcagatga
gtcgtttgge
ttgatgagtt
tttgtgatgce
acaattgcat
agtaaaacct
gagttggcca
gggegteggg

gggcgeggeg
gceeggette
gggggtggeg
cggggeagses
gccattgect
gtgeggagee
ggtgcggegce
gtccecettet
gacggggcag
tatgcatcct
ttggccactg
ctcacatgga
catgccttet
cattttggca
aggcaccacc
gtgcgtgetg
taatggacca
tcacgtccac
tectetatee
caatgtgact
actctcagga
cttgggcaaa
ttgtggtgta
tggacaaacc
tattgcttta
tcattttatg
ctacaaatgt
ctcectetet

cgacctttgg

gtggccaa 3148

213> ' N (Homo sapiens)

<400> 16

gtgagctgag attgcaccac tgcactccag cctggtgaca

ataaatacat aaataaataa aaacagtgat tcttaactgg

gaattatttt tggttatccc agcctggcag ggagggacag

agtaggggct agggattcta ctgaacatcc tacagtgtac

51

gtcgggcetgt
gggtgeggsg
gcaggtggsg
gegeggcegsgce
tttatggtaa
gaaatctggg
cggcaggaag
ccctetecag
ggcggggttce
ggaggettge
actgacctgc
acaaatggcc
tettttteet
aagaattcct
actgacctgg
aagggcgacg
gtgaaggtgt
gagtttggag
agaaaacacg
gctgacaaag
gaccattgca
ggtggaaatg
attgggatcg
acaactagaa
tttgtaacca
tttcaggttc
ggtaaaatcg
gcgegetege

tcgeecggece

gagtgagact
gagtgatttg
ggtattactg

aggacagcct

aacccccececce
ctcecgtacgg
gtgecgggeg
cccecggageg
tcgtgcgaga
aggcgccegcece
gaaatgggceg
cctcgggget
ggcttectgge
tgaaggctgt
atggtccatg
cctagcectcge
acagctcctg
cgaagatcta
gacagtgtta
gcccagtgea
ggggaagcat
ataatacagc
gtgggccaaa
atggtgtggc
tcattggecg
aagaaagtac
cccaataaag
tgcagtgaaa
ttataagctg
agggggagat
acgataagga
tcgctcactg
tcagtgagcg

ccatatcaaa
gcaacgtctg
gcatctagtg

CcCacagcCaaa

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120

60

120
180
240
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gaactgtctg
taaatactct
tcttgegggg
cagaagaggg
ttcaggtgtg
gaagagtaat
gtttacaatg
caaaggccct
ctggagacta
gataaaaaaa
atagcgtaaa
atagcttcta
aatattaagt
ccgaggtgsg
taaaacccca
gtcccaggta
cagtgagcta
aaaaatcaaa
tcacaatatg
tatggaggca
ccagacaaaa
gttgtggcecet
agaaactcta
gaggtgtagce
tacaaaagca
aaactcagtc
cctgtttaca
aagaaggttg
gagtctccgg
ccgaggetge
gggcgaggeyg
cgtagtctcce
ggcctagcega
210> 17
211> 154
<212> PRT

gcccaaaatg
taaatatcac
ggagcatctt
acagaacagg
acgaccatcc
tcactgtccce
aactgaaatc
ttggccagca
ctaccaaata
tgtgaattgt
taataaataa
ttgttgttte
actaggctgg
tagatggctg
tctgtaccca
cttgggaggc
tgatggcgcece
caaacaaccc
tttttgaaat
tcataaatta
acgcaggtga
tgccaaacag
tactaaggac
gactttctat
tccatcttgg
ataactaatg
tcattttgcce
ttttctecac
cgcacgegge
cgcaggggsc
cggaggtctg
tgcagcgtct
gtt 2173

tccatagtgce
agagttaaat
cttggcttca
gcccagtaaa
tacgaaggca
aaagcagctc
tgccgaactt
tttgcactgt
caacaggcaa
atttctctga
gtaaataaat
acactggact
acgtggtggce
gcttgagcete
aaatacaaaa
tgaggcagga
actgcactcc
cctecgecececeg
atttcccttg
tttcaccatt
tgcctagaag
gaaaaatata
taagaaaatt
accctcagaa
ggcgtcccaa
acatttctag
aatttcgecgt
atttcggggt
cccttggecece
gggcetgageg
gcctataaag

ggggttteeg

213> ' N (Homo sapiens)

<400> 17

ccacattcga
tcecttaccecee
acacattctt
gcatggggcce
ccacccaggce
tctcgtgtet
cctggaaccce
ttatgcaacc
aactgcaaat
tagaggatgc
cgatagtagt
tcaattaagt
tcatgtctgt
aggagtttga
atcagccagg
ggatggcttg
agcctgggtg
gacaaaagta
aaaggtaagt
ctacccteet
ccaactagtt
aaaagaatac
gcaggggaag
aactaaaaaa
ttgctgagta
acaaagtgac
actgcaaccg
tctggacgtt
cgccceccagt
cgtgcgaggce
tagtcgcgga
ttgcagtcct

tgcecetgeat
tgttctagca
ttctccatgg
tggggccagg
atcattagac
gtgggeggat
aaagaaactt
gtttagaata
atgtatactt
attagagtct
gtactccaaa
ctcagtattt
aatcccagca
aaccagcctg
tgtggtggea
aacccaggag
acagagcgag
gtttgcacta
catatttatc
tgagtgttgt
gcegtttggt
cgaattctge
aaaaggtaag
caagacaaaa
acaaatgaga
ttcagatttt
gegggeceacg
tcceggetge
cattcccgge
gattggtttg
gacggggtgce
cggaaccagg

taggaagata
gagatgatat
gagatgatgc
gacccccttg
cgtctcaaaa
cccttggcaa
tagccttggg
tacgaattat
cctagaggat
gagggtctaa
cgaggctgga
tgccatactce
ctttgggagg
ggcaacatgg
catgcctgtg
gtggaggctg
accctgtcte
ttttctcatt
attcctgttg
ggcctttagg
tatctgtagg
caaccaaata
tccecgggatt
aaatgaaaac
cgctgtggece
caaagcgtac
ccceegtgaa
£888CgLLLs
cactcgcgac
gggccagagt
tggtttgegt
acctcggegt

Met Ala Thr Lys Ala Val Cys Val Leu Lys Gly Asp Gly Pro Val Gln

52

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
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1

Gly Ile Ile

Trp

His

Phe

65

His

Asp

Ile

Lys

Leu
145

Gly
Glu
50

Asn
Val
Val
Ile
Gly

130
Ala

Ser
35
Phe

Pro
Gly
Ser
Gly
115

Gly

Cys

Asn
20

Ile
Gly
Leu
Asp
Ile
100
Arg

Asn

Gly

Phe

Lys

Asp

Ser

Leu

85

Glu

Thr

Glu

Val

Glu

Gly

Asn

Arg

70

Gly

Asp

Leu

Glu

Ile
150

Gln
Leu
Thr
55

Lys
Asn
Ser
Val
Ser

135
Gly

Lys
Thr
40

Ala
His
Val
Val
Val
120

Thr

Ile

Glu
25

Glu
Gly
Gly
Thr
Tle
105
His
Lys

Ala

53

10

Ser Asn
Gly Leu
Cys Thr
Gly Pro
75

Ala Asp
90

Ser Leu
Glu Lys

Thr Gly

Gln

Gly

His

Ser

60

Lys

Lys

Ser

Ala

Asn
140

Pro

Gly
45
Ala

Asp

Asp

Gly

Asp

125
Ala

Val
30

Phe
Gly
Glu
Gly
Asp
110

Asp

Gly

15
Lys

His

Pro

Glu

Val

95

His

Leu

Ser

Val

Val

His

Arg

80

Ala

Cys

Gly

Arg
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atggcgacgaaggeegtytycgtgetyaagggegacgycceagtgcagggcatcatcaat
atggcgacgaaggecgtytycgtgetgaagqggegacgycccagtgcagggcatcatcaat

khkdkkkdkddtkdhhhhbhhbhdbhdbbbbhbdhddakdhhbbhdbhbhbddkhbbhhkdkkddk

ttcgageagaaggaaagtaatggaccagtgaaggtqtgggaageat taaaggactgact

ttcgageagaagaaagtaatqgaccagtqaagqtgtoggoaageat taaaggactgact
Akdrkxkkkhkxrhdizkhbhdbiibhbdakanhbbxhhordarkhbbbkhkhkihhxxkkkk

gaaggcctgcatggattccatgticatgagtitggagataatacageaggctgtaccagt

gaaggcctgcacggetttcacgtecacqagtitggagataatacageaggetgtaccagt
khkkkhkhkdd k% k% k% k% kk kkkkkkkkkkkkkkk Ak kkk kA kkkkkk kA Ahk

gcaggtecteactttaatectctatecagaaaacacyytqogecaaaggatgaagagaqy

gcaggtecteactttaatectetatccagaaaacacgytqggecaaagyatgaagagaqy
khkdkhkhddhhhhddbhbbbbdbdkbhiddibbbbbhbhd bbbk bbhdbkhhdiditthk

catgttggagactigggcaatgtgactgctgacaaagatggigtggecgatgtgtetatt
catgttggagacttoggcaatgtgactgctgacaaagatggtgtggecgatgtgtetatt

kkkkkhkkkhhhkddddhhhhhbhbhkdkhddhdbhbhrddihdhhbhbhhhddir ik ik

gaagattctgtgateteacteteaggagaccattgeatcatiggecgcacactggtygte

gaagattctgtgateteacteteaggagaccattgeateattggecgcacactggtggte
Ahkrrrrhhhhhd bt e rrrrhhhh bbb hrrrhbbhh kbt ban bbbkt dbrrnkhkk

catgaaaaagcagatgacttqggcaaagytqgoaaatgaagaaagtacaaagacaggaaac

catgaaaaagcagatgacttgggcaaagytggaaatgaagaaagtacaaagacagyaaac
Ahkdhhhhhhh kb bk hhhrrhhhh bbbk kbbb hhhh bbbk bbbkttt hh ik

gctggagtegtitggettytogtotaattgggategeccaataa
gCtggagtegtiiggetigtogtytaatigggategeccaataa

khkdhkhkddihdbirhddddbbdkkhkkbiibbbdiiibhididk
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