CN 103201387 B

(19)Ffe AR HF0E E R IR~

(12) %FH&E#

(10) /NS CN 103201387 B
(45) 15 H 2018. 02. 02

(21)EiFS 201180053616.X
(22)EiEH 2011.10.26

(65)[E]—ERBEHIE AR CEk S
BIEANFS CN 103201387 A
(43)BIFAFHH 2013.07.10

(30) LA EHE
61/407,045 2010.10.27 US

(85)PCTEIFRERIFHNE KM EZH
2013.05.08

(86)PCTIEIFRER IBERVER 1B HIE
PCT/US2011/057817 2011.10.26

(87)PCTEIFRER BRI AT EIE
W02012/058268 EN 2012.05.03
(7)) EFBAN FEIRGAA F]
otk € [ ik 2 Bk M
(72) BN Je WhiflE O« ERLEE
C « BHMRAFE

(74) ZFMRIRAAE ALt T 56 AT 55 B
11313
REA i

(51)Int.Cl.
C12N 15/113(2010.01)
C12Q 1,/6883(2018.01)
C12N 15/63(2006.01)
A61K 31,7088(2006.01)

(56) JEL ST

CN 101580881 A,2009.11.18,

WO 2005047546 A,2005.05.26,

NCBI .NM_001007245.{GenBank) . 2004,

LA . IFRDLAE Y BUS AR Hh i 38 K
HAEHHE AR AP 5T (h e R 25 2
& EREEE 2 2 5 = M R 2B ICER) . 2009,

HEL EHl

IE
B

BUFIE R A3 5T
G2 ISV

Pt BH 351
B 1T

(54) %A &R

WEIH TR EMHXRRE R TR T
(TFRD1) B R SA I SUG ST ¥ 97 TFRDLAH 5
Wi
(57 HE

AR R T E MR B TR T L
(IFRD1) [ 3RIEF/ B IhREN I SUE TR, U
SEIE R FRER AR SR B T R T 1 (IFRDL)
I RIR IR X 2GR o A BRI 3k e 2 S5
WA BRI % 2 FE AT THE R YT TFRD LRI FH O 95
T RIE R I F i

HErER MmN R YRS R& AR
LIsness




CN 103201387 B W F E Ok #B 1/3 1

L8R TR R A R & AR 1 (IFRD1) 2 A% BR 1) R AR e P B ) 2 /b — P e
HZHRAREEY RS T TP EAICK G HT R F1 IFRDL) 2% 1 RV DRl /5X
KIS 23 I, Ik 28 /0 —Fh g USSR IR S B30MZH I, Hop iR TR
FRR B IHTTHF1 (FRDL) 2 H RN RIR R SLFFIZESEQ 1D NO: 286, I H., HH prid
2 /b—Ph I U BRI T3 /2SEQ 1D NO:9,

2. QAR B SR LB 1 A, Horb Bk 4R 3 AH G % & YR 9K 1 (IFRDL) 1) DhRe A/ B¢
FAS AT XF R A A B AR A 38 0

3. AR E SR BT ) s, Hodb Birid &2 /0 — Bh e U H R F5 1 B BA R I — Pk
Z FE i« 2 D—PMEERIRE A 43 2D — PSR A% T ) B8 28 /D — PB IR A% 1 1R S
HE,

4. GOBUREE R 3 BT (1) FH o , Ho v ek — Pl 2 P45 1 B DL 1 2 20— Pz i
(IR 2+ 27 —0—FR 0 L 2 B A M BE 20 . 2 —FR AR AB A AR BE 20 L 2 —0— e S B A i 4
A IR A A

5. QAR EE SR 3 Bk (¥ F iz, oo Birik — Fh B 2 g 46 1% B LA R B 28 /b — Rz Al
[ AZ AT IR [R) B - BRACHE R ER . 2° —0FF 3L 2.3 (MOE) 2” —3 - AR e L /86 . IR AR AR IS . e
SR ACEER S 2 L R IR IS 2 2 T IR S I PR G W IR — 85 L LRl R R Ll e A Ao

6. QAR EE SR 3 BTk (1) A i , Ho b Bk — Pl 2 P i 45 18 B DL 19 2 20— Pz i
RIAZ IR - IKIZIR (PNA) BIAZ TR (LNA) BTy A S 1% B8 (FANA) IRAZ TR (PNA) RIATAEY) 8%
2 (LNA) AT B R AEBE 128 (FANA) AT SO 5 .

TR TR M ISR B AR F1 (IFRD1) 2 H BRI R AR S S B 2 b — b e S
LG R AT 1] 5 A N B b i 3 4B B b TR MO R & YA F1 (IFRD1) £
WZ AT BRI T Ee N/ BERIA B 251 () F i, A ik & /b — s SUSERZ IR K 5 22 30
B, b TR T &= e &K & W71 (IFRDL) 2R BRI R AR S L F 1) /& SEQ 1D
NO: 2846, 3 H. , Horp ik 22 /b — P g SUBEZH BRI 7 71 2 SEQ 1D NO: 9,

8. KJEANSEI0MNZF IR Z /b — P T-PLRNA (siRNA) FEAZH B 75 1] 544 P9 8R4 I
VARG FL BN 4L B AL 23 TR R A DS R E TR R L (IFRDL) BEPR (1) DhRe Al /SR AL I 254
) FH g, BT 38 /b — Pl s IRNAZEAZ B0 T A O R & 17 A1 (IFRD1) 2% H R Y
R X 2RI AR S X Eoa R 51, IF HARAN S/ F i LA s A 200 F4R &R
PR B IR EF1(IFRDD) M ZhEe A/ B R, Kb Frid TR MR K & W HE 1
(IFRD1) 2 #ZH BRI R IR R L2 AT BRI HE H & X B P51 &SEQ D NO:25k6, I H H
BT i 28 /b— P52 THERNA (siRNA) SEAZ B R 7 51 /& SEQ 1D NO: 9,

9. — P A BB EFI0R30MZ TR KENZEZ TR, TR E T RafEs D
— Rt , o priA 2 /b —RE IR 8 - 2 D — MBI s 20— B B AT R R
B /D PMEIRI T IR LA G KPR SR TR e S TR AR R G HEFL
(IFRD1) JE PR R IR R L A% R e PR 2 A0 I 55 TR X REAH LG A4 P B 71 VT3 2 A
FR BT HFF1 (FRDL) FEF 1 Dy ReFl/BERIE M R AL &Y, A Frid TR AR K &
VTR 1 (IFRDL) BRI R AR e L 2 12 E BRI 7 172 SEQ 1D NO: 2856, I H I o BTk & 1
(1) AB T 5% B BRI T 5 & SEQ 1D NO: 9.

10 TR ZE RO (1 2 A% 1, Hovb vk &2 /Db — PiE i 451 1 DA R 2 1 1%
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CN 103201387 B W F E Ok #B 2/3 B

T R TR) B - B A QB BRI IR IR e i B - A IR B - be S A B PR s 2 AR T IR I L
PRI i FRIE - W IR — I8 £ IR RGN 2 B 2 ls A &

L1 AR BRI IR () S A% 1 R, Forh BT b S5 A% 1 R A0 45 22 /D — M A R IR s A% 1 1R
[i7) 5k

12 QAR RO I ik ) S A% IR HG v ok S5 A% 1 TR B, 58 T 4 Tl IR B A 7 TR P B )
B,

13 QBRI 2R O Pl () T8 1% 1 IR » Fe v Bk S B IR 4 &2 /D — P B A% 5 1R,
MBI AZ IR IE H : BAZ IR BUAZ IR (LNA)  BRAZ BRI AT A4  BUAZ IR (LNA) (AT A9 B H
HE

14 G0RUR 22RO Pl (1) FE % 1 1R » Hevh B S 4% 1 IR B 4% 2 Bz i, Ho b Bk 24 A
F51 B UL RS AZ T R - A R IR e BE 5 « IR AU R R L b AR AR ER IR 2
SRR IR 2 BRI IR ER IR TR IR =B . M lis SR R LR L A A

15 GORCR ZE R O I ads (1) ZE % 17 1R » Hevh Bk S0 1 IR0 45 22 iz i, Ho b ik 24 A
FEde B AT BB AZ R « BRAZ TR BHAZ IR (LNA) IRAZ IR I AT AN Bz R (LNA) (AT
WAL

16 QORI ZR O IAR () SEA% 5 R, Ferb b S B A48 1% B DA R 19 28 2D — Bz i (1)
WY 27 —0—-FF A 3L L IS IR 0 40 L 27 — FF S S AB A KRR 0 40« 2 —0—Jse S A 114 A 3510
o INEIRER A SO

L7 A0RCR ZE RO I ol () T 4% 5 1 » Fevh ok S84 1 R0 4% 22 iz i, Horh ik 24t &
F53% E DA R S U PO 3543 27 —0—FF 48 3L 2 FAB M AR B 43 < 27 — B SR BB (0 198 358 0
2 —0~JE HAZ U I HE T 40 - IR A S L2 A o

18, WAL R EROPTR W SEZ H R, Hh ik E RS 20— P TR AR & 1
K1 (IFRD1) 2 8% H IR 4% 28 3 5 1E 5 % REAH L AR Py B 4h T R IA /8 hRe .

19. —FhZMA AN B ik 232 A W A FE R AR BRI 2L RO BT IR I S 4% H IR A 2427 |- m]
FESZ RIS o

20 . QAR B SR 19 R B2 &4, Hodh anSEQ 1D NO: 9O P S A% H MR Fu. 45— R £ Fih

21 QIBURIEE R 20 Tk (K 20454, b BT — Bhak 2 Bz 3% 1 - BRACBERR IS B iR
g BRAZ R VBUZER (LNA) 73+ L HA 5

22 M RIS TR MR BT W11 (IFRDL) ZAZH RN R IR LFFI ) 22—
Pl SCBEAZ Y BRAE 1] % TR BB 97 2 /0 — B H 4R R AHOC K & AT A1 (IFRD1) 2% H R
R/ 85 > — R L G AD I8 P A SR I IR I 25 1 &, TR R R R K S N 105
SOMZH R, Hoh Frid TR MR R & TR 11 (IFRDD) 2 H BRI K IR R LT 5 SEQ
ID NO: 2846, HoH BTk 2 /b —Fl s SR IR /7 71 /& SEQ 1D NO:9.

23 WIAURE R 22T IR 1 i , Hop 2 /b —Fh P A ISR B TR 71 (IFRD1) 2%
HEREAHRMBRIEH : 5 TIRFEARKERTHEFL 0555 DhEe R/ BERIA AR B
TIE 5 55 20 230 A0 RN FE A A DG IR 08 BUORIE 5 S0 A0 T LI 28 MR IR BURIE s 5 W b B AH 2%
(AR 5 T B8 s % RGP IR BURIE s i BORIE 5 AR 2 S L I PR R0 i 1 vl =

B MACRH 2 (1) R I3 B E 5 S L/ T B A 93 2 5 A 28 45495 A 28973 2 P o BRI OiE o
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24 AR E SR 22T IR 1 Ao, Horp 2 /b —Fh PSR B TR 1 (IFRDD) 2%
TR 5% A B 6 F + 12 P RE 2E PR A% (COPD) 55 LI T4 FH % i 9 B E s BRI 47 4
s FEAE 5 e 5 B -5 oG e LT AP 5 0 R 2 12455

25 . WIRL AN ZL R 22 fr ik (1) G , Horb & D — R P s AHC R & 3T R+ 1 (IFRDL) 2 4%
HFERAH I 1) 22 905 A2 5 B LE AR A D () R BORE

26 . WIRURIZE R 22 Frik (8 F , b &2 b — R PR M 9K & 35 K11 (IFRD1) 2 4%
T ERAH S 1) 22 99 A2 5 L) 43 AL AH DG K R T BRI IEE

27 IR B R 22T IR 18 i, Horp 2 /b — R FHUE ISR B TR 71 (IFRDL) 2%
T ER ARSI 00 A2 5 A LA AR IS ) P BRORE




CN 103201387 B w Bg B 1/35 7

B A0FIF I =B R & FETIEF 1 (IFRD1) BRI XEE3R
ATy IFRD1ESFR s

% R <R

[0001]  AHIFER 20104510 H27 H $2 58 1 36 B Im i L H1 15 No . 61 /407045 L AL, H
T 5] AR IR N AR

[0002] K% BF B S2 i 5 22045 35 TFRD 1 AN AH SR 43 ) 6k Al /B Th BE Y BEAZ HF IR o
[0003] 7%&

[0004]  DNA-RNAFIRNA-RNAZ&AE AT 4% B2 T BB I VI 22 7 TH) A2 E5 BL1 , ELFEDNASE il L3 s F
BRI o 2R AN T DT 8 A% PR B AR HE R IR 1) 22 PIrE R 22 SO o IROUIZH IR, 91 fn i 1
55 BERNAZRAZ AT HERNABT 422 5 5% Bl B A A A IR L DR 3Rk« e )CDNAEL A B4 MM 4
T , BPDNA-RNAZAZ WA E 4 A2 0 A% R B HYH AL I IR » 3K 2 7K 22 S04l i S A b A7 AR I 3 1
S5y~ A A I B A, A S M AU R (ODN) IS TR, B3R S T AN P 0 8 DR 3R IA
JNRNAS F o FDASRT HEAE T — Rl LZGHVITRAVENE™ (FHTF-¥R 77 B4 M B A0 I 5%) 5 )
WY I LA RGN .

[0005] MR

[0006]  H (it ASMEIR DL 7 AR R W I MEIA 5 DA o] S AR H AR R B 1 e 5 M S Jo o 1 58 AR MR
T NI AR IR ST, FEAS 2 PR R B PR SR SR A R VE R B 2 S

[0007]  FE—ANSEHt 7 G2, AR BH i At g F1) P 4 ) R SR s S AT ART X ) s S 5%
A% IR T 5 BUH RL A SRS DR b R R 1] R A8 s SC3e s E I 712 o AR SCIE TIUH , R AR
IR S RN P FH s 1RNAAZ AN /IN S B0, TA IR e A A B I Y

[0008]  — s 7 AR AEY) R G (BFEA R T4 A B/ B3 41 B 2Y)
IFRD1 2 % H BRI DR Al / B AL (W 77 1%, AR ik ) R B A A B R 5K N
2152 230 MZ BRI [ L FEAZ T BRAZ A, o Frik A% IR 5 A4 SEQ 1D NO: 2/ A% H R
L& 7405(SEQ 1D NO: 3 RIR S L SHMAZ AT B 1 224188 SEQ 1D NO: 4 RAR I SUFE 56 W)
%R 1 225408 SEQ 1D NO: 5[ KR S LA M R 1 5468 SEQ 1D NO: 6K KAk e X
S I IR 1 224298 SEQ 1D NO: TR AR R UG S W% H IR 1 22429 195 2 301 42 7%
TR 2 % IR 1 R 1) TN 7 51 B A 32 /0 50%)F 51 [8]— P, M\ T 448 P B4 40 38 3 BTk 2= 4
R4 (RGN SRS NITIAR B3 4 iRE 20 47 H IFRDL 2 K H BRI ThRE A/ BLRIA

[0009]  7ESEHE T 9, FRE T R R AT AW RE I IFRDL 22 H BRI KRR R LT
F1), 11, SEQ 1D NO: 287 Fr B [ 1% 1 1R S HATATT A AA  Ser ZE IR L [F] R AR AR AT A
Fr B SR EANT A R U BRI SE B 40SEQ 1D NO: 816 %1,

[0010] 5Lt 77 S 4R b A4 oA B4 40 U A6 3 A B 20 23 TFRDL 2 % P IR (1) DhRe A/
BURIR I T, AFE A Pk 40 B2 2R 54K 2 5 2 30 I IR IR S SUSE% H IR e fik, H
Pk A% 5 1R 5 TFRD1 2 4% 5 BRI I S I ) BN 2 B 22 205 0% 7 2 [R] — P s AT i
B AR A1 R A R 4 20 TFRD 1 22 4% 7 IR () T RE Al /B 32k

[0011] 5 —SLjta 7 S 3R b4 N B 40 U7 A6 3 Al MU B 240 23 TFRDL 2 % IR (1) D Re A/
BRI T, S Pk A0 W B2 215 4K B 5 2 301 R H IR IR S SUSE A% H IR e fi, He



CN 103201387 B w Bg B 2/35 Tt

Bk A% R IFRD1 [ L 2 1% H BRI I U AZE B B A 22 /50%)7 B [F] — P 5 A T 42 A B
AR R A B 2 TFRDL 2 A BRI ThRE Fl /B 63 .

[0012]  7£ 5 —ANSEHE T ZHh , AR AL HE T A4 2R 4 IFRDL 2 4% T R I1) DhRe Fl/ Bk
KT BT 5 i A5 BT A2 ) R S0 5 0 1A) TFRD 1 22 A% 1 BRI R AR I SUEE i 22 /b
— AR SCTFAZAT BR Ak, 15 G 1 BT AR A RS TFRDL 2 A% 1 BRI ZhRE A/ BLRIA
[0013]  7E 55— ALt 7y S, AR B ALHE T A4 R 40 b IFRDL 2 A% T R 1Y) ThRe Fl / Bk
KT TR 7 150 ik A ) R G5 18] TFRD 1 2 4% 8 B 1K R AR S UG S X 48
(1) 28 b — AN SO TR A e, 1 I 3R TR A4 2R 4 rh TFRDL 22 4% H BRIV D R R/ B3R
s

[0014]  FESZiE Ty Zrf, AR WAFEEINAED R A ASEQ 1D NO: 1 IFRD1 2% H R
(¥ DhEe AN/ SRR I 732, Tk 7 15 B0 Pk AR ) R 40 S5 48 1n) BT R TFRD1 2 4% 7 BRI R AR
R SUEE S B b — A R AT AR Bl , B 3 I AT IR TFRD1 2 i IR B L R 1A 7= )
(I ZhREAN/BLRIA

[0015]  f£ 5 — ALy S, AR BRI I R4 1 H A SEQID NO: 1/ IFRD1 %
ZAF R I ThEE R/ BURIK I 78, Tk I i 554 Firidk AE 4 R 40 5 8019 FTIA TFRD1 2 4% 1 1R
(R R AR S S S 22 2D — A I XCTEAZ A BR AR A, 1 638 0 B ik TFRD1 2 1% 1 BR B L 3R
R T RE M /B AR, b BT al R AR e SUER )38 I SEQ 1D NO: 27,

[0016]  7£ 55— AR TT S, AR BRI R4 1 2 A SEQID NO: 1/ IFRD1 %
WZAF R I ThEE RN/ BURAK I 72 BTk I 2550 Biridk AR 4 R 40 5 80 15) BT IR TFRD1 22 4% 17 1R
(1) R AR S S S 22 20— A I SCTEAZ AT BR AR A, 1 638 0 ik TFRD1 22 1% 1 PR B L3R
KPR DI RE M /B IE , Ferh BT id R IR S SC6 ik A SEQ 1D NO: 2273 H H o irad ¢
N E SEQ 1D NO:8&E 16 [ & b—A,

[0017]  FESEHE )7 S, A VAAHE—FELZ Phdh &8 SON/BUR LIFRDL 2 12 B IR I e X
FAZHR

[0018]  7ESZifEy S, AL EH IR EFE— P 2 MBS ZH IR -

[0019]  7ESZifE)r =M, S IR EHE —Phol 2 FiB 1) & .

[0020]  7E N —sEjtJr = AU AT IR B 5 A S IR AT RS B R S IR IR .2 -0
FR L SR Bk Y R RSB B AR R (LNA) 43 [RAB MR ) B o 018 1 , A5 00 0 A% 1 IR 2 B
%R 5y F > A FEa-L-LNA.

[0021]  FESKHETT S, B A% BRI AT AT 1528 1% A (B EANIR T 0 IR 3% 2 2 IR
ARG LA R N BUIE I ) it 45 R 3

[0022]  7ESZii /R, FEAZ AT TR LG A it F - ¥6 97 7 RAFE 1A B i FH I UL A
W& b — IR SR, ATECUZ IR T VR REE — B (R 0 2 & %97 T S — Rk 2 R
BRMIRITIE

[0023]  FESKHE T S H , B R4 BR B B AR IR T o BOZ 4 T34k 4+ (W4, JIE [ B L TAT
1)

[0024]  HEJTHZELL T A .

[0025]  ff [ ik

[0026] &1 & SR PCREE SR, H W /R Al L ipofectamine2000 5] N H AR A 2 G 55 4%
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B AL RS 1 SA24 Y 5 , 5 0 HEAH L , TFRD 1mRNA K] 135 3048 1k +FR 1 2 o b7 NCUR-0498 . CUR-
0496 .CUR-0500. CUR-0484 . CUR-0488, CUR-0486 , CUR-0492 , CUR-0490 F1CUR-0494 ] & T 43
SR FISEQ 1D NO:15.14.16.8.10.9.12 L1 3L FR AL

[0027] P 3FRHAIA-SEQ ID NO: 1: B N “THHRAMIR K FIHWTHF1 (IFRDL) , 5% AR 44
3,mRNA (NCBI 1.5 :NM_001007245) ;SEQ ID NO:2: KARIFRD1 2 7% (Hs.657074) ; SEQ
ID NO:3:RARTFRD1 KR LT % (Hs.642044) ;SEQ ID NO:4: RIRIFRD1 R X JF %
(Hs.709100) ;SEQ ID NO:5: RIRIFRD1 Sz T (CD673697 11 [ 141 /5 71) s SEQ ID NO:6: K
SRIFRD1J X1 (AA625894 1% S 11 T %) s SEQ 1D NO:7: KARIFRD1 % X551 (DB508733) ;
SEQ ID NO:8%16: Jx XL EAZ LA JSEQ ID NO: 177 25: % NT & L FRSEQ ID NO:
81611 R IAl B ANT I A X E L H R . T $57"RNA,

[0028] PEIR

[0029] RS H TR Bl S B SRR AR I 2 AN J7 T MR AR 2, B 2
ELRGNFT RPN J7 7k LR A R B 1) 5 38 AR SR, AHSR AU IR A B R 5 A
R B, A A — FhE 2 P LA 40 7t S5 B AR R B B B D7V SE B AR R B AR R AR T
AT RBCEAEIIBT , B — 24T g ] DUAS RGP 34T /B0 e AT N R AR R 24T . i
H, AR FrA FI A AT NS Se i AR AR A R BH ) T3 i R 1

[0030] A SCAFFI BT A SEIA L FE R A2 FR RN DR P T 6 IRk B AR SCA FRRI A A7
V]I F AT R [F) R DR, 3 B ARAB AT B AE AR T2k BRI/ B 32 DR AL A
T o RLERMR ) A 5 24 A FF R B EARY) Fh ) 2 R BCE DR =, 3K — A B AE R 1], AS R
fiE e PR ] R AR AEHARAERY B R SCTE R AR I o PRtk 49, X T AR SO A FF SRR, HeAE—
SO SEE )7 S h P O LB R A 2 R e B, PR 25 ok ) HL e sh i R AT/ BCEL &R
7] 58 5 DR RIS BRL = 4, BT ok 3L e sh A A B AR AR T e Ry AL 304« i BT 2 L TCAT B Al
B AL T &, R BUZ R T 8 e A .

[0031] ENX

[0032] AR B AREAUR N T AR HARSLiE 5 R0 B 1, IS B 7R R AR B BRAE
ERSCAANG R MTR I, S AR BB — AN/ — R (@) 7 AN/ —Fl (an) 717
% (the) ” ¥ #8638 52 H08 X o i B, 5076 & F0/ BUBCR) R 45w i HRGE 7 B 5
(including) 7. ”fF5 (includes) 7 " EF (having) 7. "HA (has) 7.7 H 4 (with) "B A3k
TRk, IX AR E FH A AL T ARE "5 (comprising) “HI 77 A HE.

[0033]  IR¥E"L)7EL "KL 2 875 B AU IR N 72808 IR 8 BUE I T 52 iR 22
e P 5 A0 o3 B e T AT I B i L, B, T RS R A an , S RS A
H Y SER, ") AR NAE LA B T IAMAREZE N o Tt , 7207 A SRR 45 e BUE R I8 20% . A
17 118 10%- B AL 1% M1k 5%- 75 B8 PLade ik 1% i [ o ml iz b, JE R RAEM KRBT,
ARE A FREBUERI B E RN, RIE R ARG P, BRI HAE 265 Y o 24 45 A R A FTROR) 225K
b AR B BUE R, BRAE 3 /MR, 75 WIRAB AR TE 207 R s FE 47 8 BUE T B2 (1R 22
SENEE IS

[0034]  ZSCHT FIIARTE "mRNA” & F6 #0252 DK (1) B A O %0 I mRNAE 34 AT 88 Uk B B9 AT AT
H— B

[0035] )¢ LEEIZH IR "B [ LA G & Fa 45 5 53— RNABLDNA ($ERNA\DNA) [#JRNABLDNA

7
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a3 T BN, W R H R RNASEAZ R, HAE B T RNA-RNAAH ELAE A4S & 55— RNASE I H g A5 4p
RNARIE PR o [ CEERZ R P R BT IR 2 2 1% IR M RIS /B D) Be - e UG
MIBTT IS B e W a5 R B A FH AT 40 RRNABDNA 23 o 3 Ffr 245 , 411 01, [ SCRNA
BUDNAZS T F-4HERNA (RNAT) VIRNA B VHRNAZN T s 1 RNA BFERNA L VA I PE w B RNA R 5h 7]
EREHURIRNAL R SCERNA Y R SUGFZATIR M 5 7 51 (BGS) TEAZ TR il 3 By #:44
19 REF DA R SR 2 D — R A H e R AT R, X S A mT DL B
BEOURE T BB IRFE R LA TN

[0036]  FEA K BHIVEW; H , REE 7 SERL TR " 2 e Z M B (RNA) B A% B A% R (DNA) B
HEIN R ER AW AR A% AT BRI B HE R AR/ BUE i I FRAR B A 1 26 1
SR E R, IR A AR R LB AR a3k 30 IR R (PNA)
B ER (LNA) AT BRI B 2 P IR AT SR - S A% T BR R 42 B AR 7 =01 SR A 5 B pd
1) (KA EL AR, 49 fiWa tson—Cr i ck AR L i %o - Hodgsteen miisi Hod gsteen 74 i 2 i 4 5%
B A 2 TR -

[0037]  SERZHER WL IR A 107, B, B FEAS R X B 7R A R W Va7 & 7 &
FE AL , A S AN BCE 2 AN 22 X, 4612, DNADX 33 RNA X 35 PNA X 35 56 45 ML
52 XA 2 /D — N BAR B R R, AR SR T R AL B M BB T BTk B AR B A BN AZ T IR
X L ST R I AR D — AN X, R SRR IR B LA R I — PP EL 2 P R R 1
FEAZ T BRI A BB AR PR ARG AEAS IR T, 4910 401, 6o A% 12 6 A At 358 A rg i 52 14 380 40 200 it 35 B
/BN EEAZ B N 255 S5 A7 o DR L, SEAZ R (AN ] X 380 m] BT AN R e ko B BTl
AR IR A AL T BR P T W T BB SE 22 ML % 17 IR (1) TR & 45 1 VB I SR A% IR L 55
WA/ BRI o

[0038] ALY IR T EH AT 4 7R AT 7B (R XY S ARl i S M JE 2R, W AE R ARDNA) 1)
X 35 B8 EH (1] I 473 42 140 DX SR e o 0030 1) o A0 A ol DX 3z TR S0 74 7, AE AR 1B A T
H A AL 291004 B 14 1 B o 1) B P m] 485 7 A [R] Dhge Ve L 461, JEL AT T P A B 47 LA
W PRI IZ IR 45 A e VE R VA A B8 3 0O E55) , RR IR TERT , 5 SR IR
(1) R 45, gl i, 15 S a—BHE (1) 5 T = R I K o

[0039] AR )7 TFRDL” AN F-HL 2 AH G R & W7 17646 BT A7 S0 A 52~ 1R R
GEANR AT TN L A BE P2 (species) mbS MRS 2B B AR X 2 G H IR B 5 .
[0040] A SCHT I IRIE A A KA+ -5 S A & A PCAPCA TIST TFRA L FHE R A K
F I R URATFRD L4 DA A SCRR HH A2 AH R 0, HLAEAS 1355 v mp 22 et A5 A

[0041] AT Fir I ARAE 7% A e e PR A% B IR VB B A - I SR IR R R 2 A (D)
Rty SELELPI — B T ke A, B (1) BE % 15 B0 L DR O mRNAKES S0 — B5 9 T A%
Fa 58 RUBEAR 1) 7 I SEAZ AT IR o B A M R XURE 4 1) A2 5 1 mT 8 b B e v S AN/ A 4 52
KM TE o FH T 1 58 J 28 5 A (AR RURE AR 10 R 2 M 140 7 81 1 000 5 7 A S e 497 o ks

[0042]  ZRSCHT I ARAE 7 BEAZ TR K 55 DNA L M IX FHDNAZL S AORNA (245 BT 4EmRNAFImRNA)
A WX FIRNARTAE [ cDNA e A 7 31 AEgmid 17 31 B LEUR L2 H R . R A5 5
EEIZ IR B SRS THZ IR B 1E T ThRE o e e P b -5 S A B2 A (AL A WDn SRR R Dl e
(X — B E RN L R T DNATHRE AL , 1 402 RN 4% 5% o T LI RNATH A
FEFT A EEDRE, 4t , RNAR] & (A B RO B R 47 , MRNABH IR N EE 1, BY4RNALA 7= A2 —
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B % PImRNAFH S A K 7] B8 FH RNAZ: 5 B 3R 1) (AL 0 P o 3 b T H0 SR AL R Th R 1 S8 38 R 2
YT gL I P MBS BRI R

[0043]  RNAF-HL"RNAL” FH % HL 7887 4% 8 e 51 HAT e 204 S PR ) [R] 3052 PO XCRERNA (d sRNA)
BTN T AR K FE B S T B, A SRS - 25 R 7/ T RNARURE 44
(siRNA) o siRNASKJE T-FK ADicer [RNARE X dsRNAF N T o s i RNAXUEEAAR 7= M4 SLEE B FR N
RISC (RNATE SULERE A 1K) ()2 8 A s iRNAR A ik v o AN A5 S S2 AT A 5 e FRAG W 4E L A B
JERTSCHE 51 5 22 ¥IAZ R (0 243 JymRNA) , 78 3 B s i RNAXUBE A4 DA 7 FE 57 1k 5 Xk LA FH
S LLAE AL T S0 5 22 o MR AR A R BH R A A % /N - HERNA T AR $i A A543 A S 1 HL AR 80 4
E AN AR E T A BOFAE FH o T AR B 732 89/ FHERNAE 4 i B FE 291 B 29501
ZAHTR (nt) o AE PR il PR S 7 R A0 e, siRNATT AL FR 2958 £)40nt . 215 £ £130nt . 2910
F2130nt 41158 £125nt 8L £ 20- 25 ME R -

[0044]  ja 3k R FH F B b X 2R 13 51 - 4 B[R] — MRS IRD YR PR %) DX 38 o LR 7ok T
TP 1 1) A% IR o X PP AR 7 H R LL BRAZ RAZ R 7 71, 461 e ik 44 5 25030 2 191
GenBank Bl 1 X PCRA= M) 17 - LA K H — R R ZIR T 5 VP IEFRACY P 2 1) J 7
Y [F] — PR JE I AZ R 7 B o 0 AR U (1) SR DR R 1 2 o, 33E4T DNA B 28 DA 2 ¥ 1 o2 S04
P 5 FLE MR S DR 2 1) 9 I) — P R o A 3k By S BN D J8 sk DA [) 7 7 A MR R 3
FTDNAENEE , AT BEFRAFUT AN [l — PRI & o X 2877 R R VIR B R IS5 45 il 1 529697 & 1K
EEAZ IR 7 B 1) i P2 T AN AN S R (1) A LA B2 7 B ) AR B M 1 S A
R o ARGUREE AN T R E, 75 88 F T A R BH (1) 225 DR RO >4 [X 387 T A7 A5 AH 24 K H
i

[0045] " FE{ERNA” 2 H A H MM RNAS F (Cech, (1988)
J.American.Med.Assoc.260,3030-3035) . BF{EAZ R (RZ ) 18 1L B 5 25 & #ERNASKRAE H - 1X
Pl & 48 B A OR R AE AR T 2 SERNAR 73— 1 B 358 40 AL (1) B AR AZ R ) S 45 A 40K
BEAT o DR b, B AZ R i 2 R BERNASR Ji5 28 HH Bl 2 e 0t &5 5 #EERNA , 45 75 B IE B br B, i
{EHBAE FH AU B #ERNA o

[0046]  “iFEAHRNA” 2 FE AL BC AR 1) AR 45 & 45 A RNA 431 o R I, S VHRNA S R AR &5 &
B A AR IO BN, T2 B RHIV S RIS M 2 (TAR) RNAR I R IA n] /BN 75 1H 7 /i
TERF AR AHIV tatBE A, M TPE 1L H 45 A HIV RNAH 2R fS (K TARFF 31 o IX R on — M F
5E RS o AR AT AR N SRR B, XA — AN S8, B AR08 5 O AR A R 5
M= e SEiE T &

(00471 ZRSCHT FIIARIE " A ” 0 5 A i EH T R IR B e L S AU 7 2 DA T Bl R /N S
A LR BT A1 G0 24 3- 44 2 290 A AR SR U R 1 SR A T R I A L TR IR R A 2R
AP HE - BRACEE BRI RS BRI . T R IR IS A A T R IS AL T R s AN AL,
DL B A A AR

[0048]  RE “REH IR ik o5 RIRATAE AL T IR LA S AR RARAZAE AL T IR » AN S E AN 7
IR HE 1) A2 S BRI A N2 IR RARAFAER 7 8 Pz B IR S R A B AR S R I IR, 7%
T ER” AN SUELHE T AN ) 5 e R g 4 PRI 23, I A0 46 R B SAUA AN B AR S Al 4 o e
MY [ R BRI 75 491 M SE 91 A 25 FIRE R L K2 | IR e I | Mg | PR g MR | B IR
TR | 8-S AN F R IR A Tl R B T R SR N4 N4 I 2
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JRLEEIE (N6 ,N6—#3 V. £, H =2, 6— — S JEWE MY 5 F B g L5 (C3-C6) — KRk J Mg 538U IR
WA IE S5-I PRIGENE | i S O 0 | 290 -5 1 B —4—- =R JF AL IE | e MMM | St S e (UL EF
(15> LA JeBenner®® , 2 [ £ H|No . 5,432, 2720 IR ) " AE R IRAFAE R "I H R - RIE % H
PR P 08 i X 2 S A1 ) g — A MTBT AT DA B SRAL) RN B AR e R A o 0 L ORTE I H IR 2
A, RIS L I | i R I | L R I AR PR I IE () IR, AN TN g S AE N RTINS
Wi B2 A R RRAFAEN Z IR % IR KRR - i S0 A2 —F2 B0, 4] o 7
KornbergfiBaker ,DNA Replication, #2k% . (Freeman,San Francisco,1992) F iR, DA
JEAT AU .

[0049] 3 R AZ BRI FAU) 348 B AT S Ui BB 2 56 4 R0/ BSOS i (1) W 38 40 19 ) %
HER (Z WL, 185 538 T Scheit,Nucleotide Analogs, John Wiley,New York,1980;
Freier&Altmann, (1997) Nucl.Acid.Res.,25(22) ,4429-4443,Toulmé,J.J., (2001) Nature
Biotechnologyl19:17-18;Manoharan M., (1999) Biochemica et Biophysica Actal489:
117-139;Freier S.M., (1997)Nucleic Acid Research,?25:4429-4443,Uhlman,E., (2000)
Drug Discovery&Development,3:203-213,Herdewin P., (2000) Antisense&Nucleic Acid
Drug Dev.,10:297-310) ;2°-0,3 -C3EH M [3. 2. 0] “IFFThi A% 1 . X RS AL F5
22V LA SR A A R 9 T, RURE AR B = B AR B T I e PR B AL R A R A
o

[0050] AT I 7 8287 A& 15 S5 B A WD R BUCEAMEE A FIO X o BT B8 — by il 0, 465 2%
RWAMHFER BAMZ H BUZ B IRIIE: (% HR) LM E %5, ] PldWatson—Crick,
Hoogsteeno iy HoOgsteen SIS A o 1] 401, J7 W04 7R i Fi ik i 2 28 Fh SV SR o i P 6 17 T
AMZH R « A AIAEA NG LT KA

[0051] 4 f¢ LAAE V) SRR IR I 45 & TP EE AL IR 1) IR & DR LA B0 88 AN/ B PR
W ZA G YR AT RS 7, HAE R A S 00564 (B0, £EAR N I BUR
ST PEIE ST I T A 06 A B A A1 T AIAEAR SN I & (0475 T v 047 U8 B 261 ) AR AR R R T
() ELAME DL B G S UGS 5 AR SRR TR 7 2 B AR R R RS 6

[0052] AR FIEIFTAE " P JR A8 SR AT B AR S AT AR AR K WAL &R 5 B 3
FAT AR5 i/ INEL B I B R B R AT B SR A o PR SR A A e B RE TEE 1E) ELAE AN [ A7 O A R
e AN, IF HAEAR K N, ERE Y S E P TR K P A& A SRS
PR BUAIZE R DA SRH 52 e AT I 58 08 o TS, P2 A% 2R A8 4 AR AR 2 (0. 16M) (A
HLFH S 9 friNa+ B+ 25 (B0, KBS ) V@i T-20°C-25 CIR T A AW - P FIE &
A Tm IR E R AR P 76 G PP O f « — R R e e — R AR 5 70 - e S R R
B4 (SDS) o 41, % T EE i 1 6 B, A% A FRBEAIRL . 1% iR P MR 2R A 26 AR IO SR B2 AE60°C TR
0. 1 X FAN-FT R BRENZE ML (SSC) /0. 1% (w/v) SDSIEAT 3043 %

[0053] AT I FLAN A& 45— SR B 46 B2 58 B B B0 PN AZH R < TR) HE B TG 0T 1) B
B, an AL A S WD — O B A RIS e 5 AR SN IR — o B R A A S
JIT ik $EAZ R J9DNA RNABCSE X H IR 70, WA N S5 A% H IR 5 S AR IR < [R) ) S8k 45 5 o B 2
FAMYE AR H R EE ) ToAM B R R S SR AR B TR R, SRS
YA 55 AR FIDNA  RNABR SEAZ 1 R 7 e AR e FR M o (RG] R S Pk s 7 A b & R
FoRE R EL B A% R 2 05 B 0 E B X B RN , AT 7E T2 SR AL S ) RN B R (1)
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KA ENE: S S HIARIE.

[0054]  ACSHUIH SR AF ) A2 , SEIRAA VDT A 06 5 15 P RE e M 2 A () HL AR RZ R 1) 72 91
LOO% T ko 1) H., FEAZ T BRI 42— N ERE AN X BEARAE , AT FETA] (1) BRAH 4B X BEAS 2 AR R4S
A (0, PGSR VRSO BUR S5 ) o AR R IR S RAL S A5 5 L S ) () SR RZ IR
FI R X 3 H A A D2 70% B 2 2 29 75%. B A D 2980%. B AR /D 285%. Bl 22 /0 £4190%. B A
> 2395% . BY 22 2D 2199% 5 F1 L AME o 1 0, Hod e A PR 20N 12 E R ) 18 S R X I
TANIT RS TR 258 1 S A VDB 2 7n 00% B AMM: o £E3X — 245l , He AR AR B AMZ T 1R
AL R BCHA T L AMZ AT R , A L I S8 BAMZ T BRI 22 R, oA 3R 5 %
g B 5E 4 T AMER AN X 384 (TY) AR B AMZ T BRI K B N 1 8 M IR I I UL A
W SRR B A TT . 8% B TLAME , R J& T A R B RE F b o i S & 405 SR R 1 DX 33
FAMNEE A b A] R R R A AR AT E A BLASTRE Jr GEAR FH bk x4 & 1. H) M
PowerBLASTHE J7 K i1 5 o [RIVRVE 3 51 [R] — PR B M I H 43 bE m] Jd 3k 461 21 48 A Smi th Al
Watermanf] &% (Adv.Appl .Math. , (1981) 2,482-489) {]GapFi i+ WisconsinEH) 3 Hr it
A, H T UnixfJ R 4<8,Genetics Computer Group,University Research Park,Madison
Wis.) #5E , JFAE HERA I E .

[0055] A AT R ATE " #ul 5 (Tm) 72 FEAE T8 M8 70 2 pHAZ BR IR FE R, 5807
T E KM SEAZ 5 R 1K 50% 1487 b -5 88 77 271 R S8 (IR 2 o 3, PAR M a Horp bk T 2
/2300151 .0M NaBsFikF (B H e 3h) \pH7.0%8. 3, How T45 A% 5 (I, 105504
AT IR FE R Z /D230 C RIS At o A% 24 At ] d ik in N 2 A2 79 0 R B e ke s I o
[0056] ST T FI) 15 7 A i 2 DR AR 1 386 GRIE0 Bk /b ()

[0057]  RAE7ARK” U 7E 2 KR T B B R SCH S T, T s I AR AR R DR R 2R 1 £
ZAFIR T 5 o 3% — 58 SCR ARS8, "S5 6r 77 B 37 b B % 2487 AR AR B AR A ]
55401 B A7 B MR —VE A8 BT 2EmRNA N T30 /) 40 55 1 7] 3 B il o i B 5K
0 H BN B ) 2% IR A RLI 22 IR B AT 5340 ) D e 45 1) S Bl sl 2 25 4 4 M) B A
1 SR AE D Z AV ANIE] 1) 22 3% 1R P B o 4 2 IR HR e 0l A P TR e B A 28 R AT 7 A 1 A A o A
AT RIE T AL LT 51 p 22 /b — PP A, I ] 77 AR 2 AR B mRNABR ™ AF 45 M BR 2 R 1T Be i A8 B
A BEANER AR 1K) 22 K o R AT 45 2 W R AR B FE 41 DR m] L A5 OFh . — Fhak &2 Rl L R 0. 72
AR AR AR TR DL 9 2 AR T VA DR T A% BRI R AR L INE B 7245 78 7 B, IR e 2
TG AR (A — Rh ] PR A, B A H e R AR R A — IR 2 K.

[0058] P49 22 ikl i 1 B A TR I S 2 O S R R [ — M « 2 AR S 45 B MR
AMEZ [E R E 2N I 2 T R T P A 2 5B HOIE PR E " B R 2 &R (SNP) 3%
i Z R 7 P12 58— DR I A A8  SNPIK AR AE AT Fa o, 9 0, LA IR &S
(A A] ) S — T A4, i Al A L Tl 52 14 S 25 8Pk

[0059]  f7AE ) 2 4% IR BLHE A 52 AL FAB M (] DA be 2 e 2 B B 2D AL - AT
BN HTE VM FE LA IR ] AR R R IRAE AL 093, 91 G 538 () W 50 40 B () B o L
Hh 7 48] P A T A 1S T AR A A3 2 e ) e R A o o 0 AR B A BRI T L A i, L T
S PHEAZ AT B I 8 6T A2 RO 5 AR A e BRI ok 591 R P R RS AL
[0060]  “Hi7 )" Z IR B A2 ] o ii ok W S AL L 5K 2 AL IR R AL L TR R AL L I i/ ot 2
A B A AL EE AR A B0 AR IR E ARAL EAR A I 22 IR BUIK - 1 nIAE AT AR P A BB R 2
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AR I AR, AR EANE T, B P R 2R RO AIBE PRI o

[0061]  ASCHr R RTE "h4) 7 87 3 7 B EHE, Bl N 48 E BRI RE VK B 5
FLEND M A 2R R R RN 2 8 IBAT Eh ) R R T AN B
[0062] "l FLANA) " Ik 55 088 3 b TR 7 4P R R B RS L BhA (B, A AGNFRRSD) .
S B EESE RN R B B RS SRR BN .

[0063]  "jAJT (Treating) "B VAT (treatment) "k Ts VA I T I AL I ZIRRAS , I A0 HE -
(a) Bl IL TR IR AS TR FL B W) b R A, 0 & 2 Bk il FL A T 2 R A HE R 12
W Ay B H A B s (b) HIBORRIR S, B P 1 L i s AN/ 8K () ZBARTIRAS , B i 5 5
P RAS IR , B BIA B HAER iy 2 o VAT I B HE R S IR I 28 (140, Dk A2 AR SR B AN i)
o BT o 3 ] BOAS i B RS R (S IR AR G RIS SRS

[0064]  AXSCHT I 7 FRE R S2 PR R BORIE ” 2 Fa A A RS0 AN/ B E R G 1) AT AT 2 I B
E o 7 AN 22 O BORRE "B R AR AR A R G (i TN A0 R R4 (4%
FIARZE) AH E R R LR AL T AR e RS AP REE 1) BRI EUR
N o PRES IR SR IE LA IR T, SRAF PRI AL 180 s SRR BB RE 22 i ' b
HRZEAAE s T 08 FH OC 1) 8 B AR P 5 IR R B AN A s R E s SR ER-A AR s 0 7710 K s B
IR AR TP 5 28 25 PR A 90 5 8] 7R 2K o R U9 5 TN 1A O 5 L8 4 1 ) 28 A A s T2 i s Ange Tman
CRAAAE s ML IR0 5 SR AECIE 5 SRVBE 5 R FHE 5 ke Dox JSG 0 e 5 ke ) B 2 5 o) — 266 E R ey 5 B0 bk
W35 T 5 BA) A0 25 £ B A 5 SL 5% 0 T B AN ML A b5k s vE B J18k = ik B0 E s JIUME s B ERE R
VR R s 1 ZE 0 s DLH BRI s R MR B R MEIG 28 s R VR R PEL 40 s R PEAA &
JE 5 = B HE S IO s I6: 9 28 s Bloch Sulzberger£iarik s B A HAR 5 Joa e Jirb s Jioq 453 4% + ok Fe g
(B8 Z T 11 B SRR 40 IR) 5 35 B I8 s A1 B - 28 R ORERG R s R0 390 s BUE SR 50 s KI5
HHORX T 95 TR £ i 5 FM w50 A VA 0 5 S SRR 5 i s MR 5 i ) I A A i 28 4 5 K i e
BN s R0 PR JBRSE 5 32— — ] = P03 s A7 5 RS 1100 o 20 AR 428 1k R 5 D iRy T 5 28 095
IE 5 P2 S E M I B A 22 B2 0 s 1B TR s 1B T SRR R SR A AR s B S IRER B B 1k, B
FEFF SEPERE ) NARAS 5 Jo RV 0 5 52 o2 JOs 7 A8 14k s Pk % 5 P L A 5 e e DK 0 s B 2R
PESR R EL s M4 EEAAE s B 400 E A0 5 5 40 M 258 ; IR 2 - R AR IR SR &1 s FH IR
TIRERAAE s Dawsondp s PEEE PUIR [RERAAE s T8 BRI s Jri oA s B2 LA s M PR PE AR S 95 5 TR
12 PEABALIE s ZARME B M e s 155 IRIME (59 2R A 5 5K F B 05 s 5 0405 ) LI 12 s 5
MR SRR 5 I 2% 5 T2 HE 5 M0 = SRR T 30 995 5 SR 5 R 2 D AR B s R R P PR 5 VA B
QI s VAR IREE B AIE s B R 5 SO0 1 95 28 JRRBOAE 5 FA PRI A 5 FE A IRERAIE 5 96 B A iy
PR AL I s DU o A B tawdi A8 7 s 80 s 45 ik 2 IR SR B4k s E e PE sk % B
B P IR A 9 5 BRAE AR RN ) BB RN R s 45— IR ER B AE s HTLV-1AHOC (1) B Bl s I —
W R 5 SR TR s SRR s S R AR s B MR R R s 2 APt 2 B AR ML SR AR B
HHIRIEE s T RIEZ s Hi rayamaZg SA0F s HIVAHZC &1 R FIAPZE 0 (B2 ATDSH P& 52 3%
TR+ AT i o 2R T 5 < B U B B A H B 2 48 B i 3 5 17 D1 5 AR P e T g T 5 Fi A
K s BB 22 0E s AIRSA s S I T B 28« B0 WA L2 5 LR R AE 5 B2 LA B R I AR
s B LB RAUIRE s 22 L 2R s RIEIUIA 5 PP F2 b s PN 51 1 5 Jouber t SR A4k 5 - 8L — 28
IREREAE sKennedy i s & WA MRGNERAAE s -2 IRERGAE s i v DUW s PE-F I &
I s PEAEPIIR ; Lamber t-Eaton LG 34 &1k s Landau—Klef fnerZi &1k ; MEE (FLAGIAFEER)
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ZEAAE s 2 AT ; RGP s Lennox—Gus tau t 45 S1iE s 3E-25 L IREEA1E s Ik A FUR AT ; % 7 4
P s TEMN 1 E s PSR A4 s Lou Gehrighi (B, 3@ ShH 2 o BOVLZ 45 PR 2= A 4k HE[7)
BLIRAR s W — P 2295 7 J5 1BUAE sMachado—Josephdp s B Sk s B I s -2 IR &1 3% Jd
IR 5 MO 28 5 1) v 3009 s S e PRI 1 BUE 2 AR s Sk/NIR T s RSk sMiller FisherZié
fiE s /N R s BRAR LR 5 BREE B W IR 2% B AIE s B L2 4 5 38 B 42 09 s Moyamoyads ;s il 2
W FRURE s 22 R KE ZE PR SR 2k VRIS B AP s 22k MEBEAL R & B B S 95 i ; £ A A AL
PEARIL IR 2 RG22 400 ; WU Z460E s ERENLTE 77 5 o e BE i /R PR A 5 25 ) LDLREE 22
TP s U2 5 LR 5 26 R PR IULSE L 5 W T 575 5 PRES AT 41IR 0 s DURS P18 25 KD R 4R B4R s ATDS
() FE2 5 27 SR I, s AR I (1) A 20970 2 I J8URE 5 AP T JULAAR L 5 0 28 Jr i A5 I 4B R DL RRUNE 5 b
TORAT S0 5 JB— 2 K9 0° Sul livan-McLeod ZE A4k s L2 s Ka MR AR I & A
AP AL s K JRERAAE s ORI /)N o 28 4 5 HIR 2R 28— LR 2 s AR 28 s B MR I
b AR SR AR s It S s AR PR R BORTRE. (TR 800 - = JE BTG 55 P90 Bl /R PR i 2R
FC 5 L2 4 PR R B4k (ALS) i SR 22 & MR AEAK AN 5 28 o 4 B B8 T2 AH 8 G H & i A
IE) 5 SR YNGR LR 5 81 I PEZR R s SR PR s 1A -2 IR SR A s il L 5 A A
IR 5 0 RIS 995 5 T PR AN i AR 2 PRI s TR PR NCIRAS s 2 S PR IR 42 Jeming
SR s KRB APUR 5 57 v Q93 s PR A s T A4 I s 2 WL 98 s FLIRRG s /N LRRSBDIE i M SR &
HE 5 TR IS S5 PRI 5 IR 5 T8 B 28 5 AR AL PRI I 5 1A -2 IR R A 1E s i R A B )
AL ; JTUIP BRI 5 AT TR 1 AR 0 282 4 s AT M 22 1 Pk 1 B i s EAT MR AL PR K T4
AT PEAZ L PERRE s AR PE R s Ramsay—Hun t&8 A 4iE (T ANTTAY) sRasmussen i 4 5 5 128
JEAPEETE FRAR GEAE ; B8 R AU ; R M2 3005 ; R IS s s 2 3RS AE ; 1
5 R EE A ORI B R s Re t L4 A s T AKIR SR B s 4R RF T 55 150 s S TS0 5 1t H- il
P s 2 s FRRE R B AN s 18 S 28 ) LSRG e s W2 s A — 18 IRER Bk s BT HRAE B IR &R &
fiE s HEAR %2 2. s SotoZR A IE s B L s B A2 s B Rl D 0 o A 8 e s 15 B ML 240 8 N SR &1
W R R AT - A0 SR B A s 2 P B Ak 4 i 98 5 B0 Ik B A e 52 2 T TG s 5 P N2 B 1 s
JR s B B2 IRAE s 3R R PRIZ BIFR A s 2215 2 [Q0 s MBIk 28 s B BEFe REAIE s NIBREEA W
% 5 B0 L 1 SR A AIE s = AR08 5 FO A8 D RRER 5 B B RF 45 50 5 7 ) PR sl ot e R A 5 4 e
WL IR I 9 5 1 B M R A8 5 AMA PRI B 0% 5 FE B0 s = SRR s A e 2R PR AR Ao s 45T
TR AL s A8 MRS R (B2 R ZEPRRR) 5 M8 R (B AR RBIIK 28) s Ay Rk I s BB fEA% I
CRAE s -2 IR TR B4 s ME R 04 (5 (whiplash) s JEBUBR IR A1E ;s Wi L don i Al
BRI EAE,

[0065] 7SS HE” AL HE R GuPE A PR BB 3 B0 b A A B A2 2 M L 4 AR AT/ B v ks 4
()3T R 51 (1) % 26 o JRE I S B FEAELAN R T, 98 S AR 0k (LG 22 QB VRN L 5 =
PG B PR A B 9 B L T AR A 48 2 i A s 4 A ) SRR BT R 1 SO0E BB R HE SR (B HEHE
JFR SR 2R T B WS W ERE O R A I DA R HE R E SRR Y, SRR R E Y B TE 3
(GVHD) ) , B s St PR S Pk 1 B S i B0 B M S B 51 RS 2E « [ 8 S s e 08 2k
B /NERPEES 78 5 S8 AR P 50 7 28 BRSSP I 48 5 1 PR B /N BRI B 2% 5 %8 PR i s 497 2 o 2 T
P73 ~ 1t 92 1k &85 W 98 RNIR B 1 /N 46 W 9% 5 B 98 s TCHTILRE 5 YA 0 5 AR VARG PR TR I A8 45
Jor 241 o i 1 AH OC B SR A AE 5 98 08 PR B2 IR0 9] A 1 B2 9% e LV 7 98 R e s A B PR AL
BEIRIE (SLE) « B B e R IR 48 . 2 R AL, Al— S i a ki iR s , BRI R 32 R 7 3 B
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B % R Wt 3 BUR IR S A SR AT e B B SRS AR R RN LR AR B
W I 8 S A L B AT IR (R BIORE - REGME SORE R IR B RS MG L Befs Bl i F4F
Ji FEREVE (a4, o JUE B B BT TS FR e v I TR T B A S L O LA ZE AT R X0 A
I JERE WCILAE ARDSER 22 28 B DhREFRAG45 G AE o 2 M40 MU 328 0 K A 7 B K R A Al AL B
Berb o SORE AR EA R T, AEE A S ibk T8 L Fa A% GV EC R 28 i 7 A [ FR IR IR 28 448 i
PR NR 2S48 02 P R 2% I KR PR 48 L s B PR IR ELRE 30 AE LB OG5 %\ It e 46 W 2% W 3L
SOPRAE v BB I MR A B A L S PENERE S S I IR A% L A AL A8k R 5
%A VERRIR A NS M REAR 28 B PEE & NIRRT W R ALCE B W RADE . 2R E
P NS VEE FA R REIE AR L 2 R PEREAL VR A TR /MR D T SRR AR R PRI K S R
PETAY 95 45 B PR BRI VR S0 /= e L1 i B 8 R P fi o %

[0066] L AZ IR ML ERA SV 5+

[0067]  &R.7E—ASLiE 7 B9, AR TR XK E AT 1 (TFRD1) A H [F AP A
%R 73, AHFEAEANR T IFRDLAHSC A SCRI/BUR R HE 9B R/ BB 7 571

[0068] A TFRD1ZWA5453 4 & LRI TN E (A - KB AN FI B A & AR M (90 2%[H —
PE) o A DRI B B e (144 72231 . TFRD 1% ] 7 BH 28 5 8 SR A (1) B Mg AL i 2 R 12
WAL B R TFRDLK NS S 820 T LT3, 00047 A S 2 i BB P4 S AV iR (1 7 3 7 . 70 L
BT /0N SRR M54 S DR 88 i 350 98 RE 98« Bl SR BUL R TRRD L 1] 2% 1) 2 A TRk OA g
HA PR AT 1) 1 40 ThRe O AN (5o RGN —H9) 51T Sa T 4RI A/
SIER R YRS -

[0069]  FESKHtT7 S H, S SR H ER FR Ty BTG 97 TFRD 1 S R 572 AH 9 1) 5 9 B i o
A AR R B ) s SCSERZH R AN/ B MR S A P3R4 ) A/ B e LA &0 T
1 fa P AR 1 A/ HL 23R 7 R R B T TR A OC R B YR R - 1 (TFRDL) A5 1% 5 9 A1 0
AFG: 5 TIRMRKE W71 1 75 DRe A/ BRI AH IR 1) 0 BURAE ; F& 1t 41 4k
A5 18 M BE ZE MR 9% (COPD) 5 15 40 23 43 A AR R AR AH S0 1 50 98 SO E 5 -5 LI A A SR A R
B 5 5 B AR A 20 120 BRI IE 5 -5 LA 43 A D 1R 973 SO 5 54 LA AL A
IR BOPIE s FEVE AR AL AL PR R 28 PR BURIE s 200E s 5 b AR AR S5 =
B o RGP BURE 5 IR 98 BORRE s ARG 2 R | R JHERE RN T H = BRI U A
KRN TRIR BURAE s e s JBROL /18 B AP A% 5 55 il LI AH OC 19 P2 104 5 R 45140 RO AP 42 55
PRI BURAE o

[0070]  FESKHE T S5, B — FHEL 2 Pl SUSEAZ T B TFRD L 1 1a] 75 22 (1) 28 35 it I LA
TR BT 5 IR A REAH B 1) TFRD1 S5 2R3« D BE & M AR OC  ATATT B i B A

[0071]  {ESZiEN &b, LIRS X IFRDI 2 R A Fr vk, 22 TR O EAR T
AEgmb5 X o IFRD1ELALFE TFRD L1 AZ 44 ; TFRD1 Y SR AZ 44 , AL HESNP s TFRD1AG AR Gt /7 71 s S Aor
FEIR L BERSA) o A3 B SR AZ AT R A2 S U RNASY F o

[0072]  MRIEAK BRI SKIE T &, ¥EAZ IR 4 F AN BR T IFRDL 2 A% 12 , I A /i B TFRD 1 1)
FEAAT R RO AL 5244 [R] R AR Al X A1) -

[0073]  7ESZit /5 e, SEAZ A ERER 18] TFRDLER [ R AR R X731 (5 4ahd X FIEE gmAg X K AR
RO S BFAAAR T, AR A B[R R/ RAAE AT B AN A L
U TEAZ IR A2 [ URNABEDNAZY £~
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[0074]  ZESETE )T &, AR FERAA GV B, ph &G Yh — B2 M
TG 7 BATFAEAS RIWEES 5 0, a0 B — A% IR e RIS, ] 7 AR AR IR — A B & I
B M B & RARBEAE R AL BRI AR A4 o 3X ] 78 [ SUAA PIATART s B AT - Bl 5 )
FHAR SR (4 75400 5 31X ek S LA 5 e AL i SR AZ R 1A 1) B

[0075]  FE—RLsiji g &b, I ARG 580 2 18] 5 R PE 2 20 1R — PR B R 2 A2
50% % £160%. 7 — L& SL it 77 S w0, RV VE 7 PR — PR BCE M2 M ZI60%E £970%, /1L
SEHE T S, RIVEYE 7 P E — PEECE AR AR 29 70% 32 £980%. 7E—LL S 7 &, [F] Y 14
J7 B[R] — PR B LA MR AR M ZI80% 242 £990% . AE— 285 jif 77 S Hh , [R] s MR S 37 51 R — P B T AP
FEZ790%- £792% £794% £795% £196% . £197 % £98% . £ 99%EL £ 100%.

[0076] YR AL EM EEZIRIN S & T EEAZ IR I IE 7 DhRe LA 5 B0 TERIZ R, 1240
BT R 2R A, HAE SRR R 45 A B 55 A N AR AE R BE TR FE ) T MR DA 3R f e S
WA S AR IR T A B B R R4S A o X PRS0 L B, AE4R 3 I e BV 7 VR T IS
TE R B A R SR AR DL S AEAR SR I 58 I TR R R AT 0 5 1 2% A

[0077] M SUALEH) (TE18 JEDNALRNA L i A BRI 5 55) HEEDNABKRNA -1 45 & T4
SEDNABCRNAR IE 5 Zhee L S B I E i, iz S W0 & ml e S e 20 2 1, HAEHH SRR 7
PG T (B, 724 I E BOG T PRIG 7 B T8 i 1 A2 B8 46 A1 7T DA SAE A 480 58 1
TG T BEAT IE I 2644 ) ARAE R BE TR L) T DL o e LA &) 5 AR EE P DI AR 7

PR

[0078] 7St /5 Z&H , IFRD LS8 [A) A FR(H AN PR T, R F B IPCR ., %58 S5 45 2 A R 11 %
NXEH)—FhELZ FISEQ 1D NO: 2Z 7T F K 7 51 A8 35 IFRD L 8 1A BRI BE [ 2544 o £E—
ANSZHE T G, S HEAHEL RIA B Ih RE M LR RS R, S0 HR AL FROA B I RE g T
W o

[0079]  {ESZifi 7 &b, LT IR A FEWISEQ 1D NO: 8% 16 FIM A% IR 7 51) , 045 A FI 45t
PCR. 2428 55 %5 58 A J 1K) 5 7 1) o 3% 8 S A% 17 IR P A6 — PR B 2 PMS AT A% P IR L SE 5
B K B BT IR B AT AL o A I B TOAZ T IR () B A5 1 S ) L FE AR R R B . — R
PRI R R B AU o AE SR 7 S, i H IR RS BEAT A o AT B A% & B B A I S %
2 R ()RR TR SR ALLAD R o TR B AT AR 0 (BRAB AT 1 Tl BRI Sk ) T LA PR RS ol R s
TR TS | WL e A T L B R b R I A R TR RS AL o b oA B IR TR S AL 1 ) 2% ALK
HZ IR BRI BR AN SE A% BRI N A B & T AR, A7 IR

[0080]  Jx SLI 4 e 1k AN R MR B AR AT AR N AR FHBL TR T & O ZH IR
CAESIA N B IRAS R IT o AEVRTT 3 5 o R U IR O &2 4 oA i T
N> BRTIE/EAT VR 2 16 RS0 . (R D 2 i e, SR IR vl LU A AR IT RS, nl #EAd
B UL TR T4 AU O H AR N) IBIT &

[0081]  fEA KR BARSLIE 77 P, R R A, LR F TR, 4 G 7 I+
TR BL DR SRS 1) 4 B FRIA A /BT R o R T U DNARY hEe G048 , 9 & il AL % A T
[FIRNA L) B A0 45 BT B 22 DI Re , W ANRNA ] 25 ) R RRAr B R AL, ARNABH BN EE A, BTHRNA
DA A — Fh B 2 FImRNAFPSE DL K AT B RNAZ: 5 B 3k A A PR o B T HHEE Y Thee , Thiae
BIE AR %GR

[0082] & SUALE WAL HE R SUHERWA R CFEZAT AT 57 5 (BGS) % H T |
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AR BYHEAR  GI) IREH DA R S AR R I 2 /D — 0 S B S R ALA Y . BRI, X 24
AT DL HEE O BURE B R BUORIR B R AL ST FIN .

[0083]  7E A K BHYGIE f , 4 S SUAL A W B0 1A 5 8 A% I 4 F 1T DL 2 D BRI 2 i 7
WA T % 2 R T DB M EEALIR o 1X — BIAZ R 1 LA , 9 4, Ho Rk 55 8 i iE Bk
I3 TR AR S 1) 40 B 2 DR (B M IR 8% SR I mRNA) TR B B M AZ R 20 - FEAS R B o, 1
ZIR g TP R AN K B 71 (IFRDL) .

[0084] &1 [ray iek 5 e 5 0, i o A B AR i SORE TELAE FH AT 7= A B EE AR 461 4 1
TWRISH R D —AEE Xk X B BT B AR AR B, AAE X375 R EA 20— Fh
A% 8 S5 THRE BURFIE (K SR AZ R IK) — 35 43 o EAZ R X I P 2 X B 7 X B 58 SONSERZ IR
/N DX IER X I 035 53 o A BH R A I 77 B e SONEERZ R T B AT B

[0085]  fESLHf Ty SH, I UL H R4S & TR AR & WA FI+1 (IFRDL) R = X
JF )T IFRDL (SEQ 1D NO:1) ) RIE M/ BLIIEE « ) SUFFI I S FESEQ 1D NO: 2%
16.

[0086]  fESLH Ty SeH, IR UL R4S & TR MK & W7 51 (IFRD1) 2% IR
—ANERZA X IR VT IFRD L FRAE /BTN EE o X B FE TFRDLIAE LB L2 H R 2
S HAELEGTR

[0087]  ZESEZiti )y R, e B AE IR & 0 TFRD LRI KSR 2 ST B e e o, Horh S0
XTTFRDTF R AR I SUF B 45 A YA 75 TFRD LR R 1A A1/ ThRE -

[0088]  FESZJE 7 W, B H RN S AFEWSEQ ID NO:8A 16 F1 1 J¥ 71 A 41
PCR. 2848 5 %5 58 AU (1) IR LT 1) o 1K B SE A% 17 IR m] AL 4G — Fh B 2 PSR (W A% IR B 40
B K R BB B BRI A o 4B A0 1) SR BSUR 1 IR TR B85 R SR A R ARAC I BR IR . I
RIFER BRI o RS2 7 S, A% B BB FE TR AT AR A o T B I -T- A 5 B R A A 1 SE A%
18 v IR ORISR AL 73 B AT AR ) (BB I B IR R (A1) 7T LA SR BRI . T R
TR TS T I e T R R e R I A R T R AL o b oA O IR T 2 AL 1 ) 2% AN
HIZ IR BRI IR AN SEAZ BRI I AR B & T AN, A7 IR

[0089]  fi A4 L KT , DR M RS G 5 S I 85 25 —AUG (FE%% S IEImRNA S+ 5 7EAH
BIDNAZFFH &5 —ATG) , B BERC UG 2 S T RN 7 AUGEE AL 7 7L 4A B 05 7 B AUGHE U 2%
B /DR B AT A RNAFF5 -GUG 5" —UUGESS” —CUGH Bl AL 1A 2585+ H.5 " —AUA .
5’ ~ACGHI5’ ~CUGE SR o AR 1A A2 A I o A1 bt AR 7 PR A 4 A 1 A R U h 17 AT
VP2 BT, RAE S P R R E R 2 IR R (EAZ 4 ) SO
T R (R AZ AN ) o A% DR RN U L IR T A AN B 2 S B AR R iR & S, Hoh
[RATART— AN P AE 4R 58 4 M SR B B2 23 b BlOfE A e 2 AR I B N AR Se i T B IR 46  fE AR K
s, 7R AR ARG R R AT G S R R R P TR I M RS TR R AR B
F1 A1 (IFRD1) [ 22 R 4% 3% I mRNA T B 1R 1 — PhEL 2 P8+, 1 A IR X M i+ 19 7
B B DR ) B PR R (B bR ) v B =P FIEDS -UAAL 5 —UAGHI5 " —UGA
Z— (FHRLEIDNAST F1) 43 A H&5° ~TAA 5 ~TAGAHI5 " ~TGA) «

[0090]  ARIE”HEUH R 1 X7 A B PR IR 200 X7 A 5 IX FImRNAT L R ) — BB 4, 3 25
PIATE— 771 (BE,5° B83°) MBI BT 4G B 00 111 2925 2 L150 N B2 A% H R  FSAHE , R B 74
1EZFRE X7 A7 B PR 2 1R B RS X7 02 FR IX FhmRNABYCHE R () — 58 43, Wk 25 DAAE— T 1a) (BT,
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578037) MBI L B0 £25 B S0 MESAZ TR - L, 7R 4R 23058 7 X 7 (87 HH
UHERD X 7)) 17 & B8 1 X7 (37 #H R & L S X ) #Re A] AR B e X&)
A RS e R X

[0091] A4 2L A0SR ASAE (ORF) B A (X 7 A& FR Bl S 4 3 09 5 B R X L 25 A 1
VPR DX, 9, T A A 25 S ] P X 7 AR i S v, 288 ) ) X2 i R R R TS0
R HE (ORF) (1) PEC IR B & 1L 25 RS 1) R DA A (X4

[0092] A —EE[X I AU dES AERIPEIX (5 UTR) , 44T O K2 45mRNALL 5 7 1] M B PR AR 46
FERGF (R4 DR A FEmRNA 5 E A7 B 55 8 B 4h B0 2 () I AZ T R (B2 R A 2
(TR « N —8E X IR 53 AEBIEEIX (3 UTR) , A5 0 20 & $EmRNALA 3 77 1) MBI 1R 4
IEZERS R34 5 IR LG A REmRNAR B PR & I B0 53 o 2 B RO AZ IR (B8 DA A B2 1)
IZAFIR) .mRNAFS MR A BAAFE LS -5 “ IR ERHE & 5mRNA 5 R FE T B2 NT - 2
1 SR ES A ImRNARYS i X S8 A, 555 " 8 45 M A & DA K 5 mE A7 B AH AR TS50 M L
AR 75— SR X I 25 e X ko

[0093] & B B AZmRNAKL SEVI A LRI I (B R 2 08— DB EZ MR N &1/
IX 35, 76 BB AT B VIR  He 4 (BB PR I1) X AFROR 7 A 7, BB e — R LR
JE SR I mRNA T B o AE— AN SE il 77 S, S0 m By A7 L, B, W& F -4 B4 S B B 1 -
W B 45 s 7 A g v AR e BT (A T B e A D R e B P I ol R
ST A H o B T BB R () 7 Bl 4 R B B S — T BT EER A A
7] 2 DR SRR A (B 22 1N) mRNAF b 2 7= A2 I mRNA S SRR 7 Bl 6 5647 o I R 1)
51 ANDNABK BT AAmRNA ) e XA AP AT A R b EE 5] P 25+

[0094]  FESZHE T R, X U RS A 80 2 1% IR 0 2 5 X RN/ BCAE g A5 [X 51 18 =75 41
S FRIFIE /B INEE

[0095]  fESEHETT S, R L ZH IR G RINR L2 % BRI 17 484y 7 I I8 /85
IhEe.

[0096]  FESZiE )7 S, IR UL IR A B A X 2 K R I 1 1 ¥ 43 I A FH /B B
[0097] W] MADNAF AH [] F5 DA 21 [X 5k 7 AE AT 28 RNA % S ) o 3 6 ] 30 2 S i s ko 7 A8
7o B ELAR L, 7 BT ARmRNAZR A ” % M AH ) J2 R L DNA 7= AR [ 56 564, 78 R AR sk 1A B
M [F] 2 DRI ZELDNAF= A= 1 e B B AN ] I8 5 N & F IR B RSN B F IR 5 R & o

[0098] 7B EHHIAI VIBR — B2 AT F BN & F X a3 93 J5 » BT ARmRNAZS 44 7= A=
FE/INET “mRNAZE A o [R] 1, mRNAZZ A4 A2 0 T 1) BT AR mRNAAR A , HLAEAJURR 1) FT AR mRNAAS {2 2%
SE DR S B 7 7 A R I mRNAZS A . 3% HemRNAZS A4 SR TR A 7 A 346 B2 A5 A7 1 SR AN R AT B
AAmRNAZZ A4 [ BT 432 , DU R fAmRNAZZ 44 S mRNAZE 44 AH ] o

[0099]  ARfAn] £ B ff FH AT 3% 15 5 72 AR DU DR B 1E % 3 o BT RmRNAFImRNA R A5 £ T —
AR IH B Y F B IR0 o SRR T8 FH AT IR AR 46 25 05 - 1 BT A mRNA B mRNAR A AR Rl 1%
A ARmRNABLmRNAFK) ” AT 3 R AR AR A o {5 FH AT 328 24 11 25 0 1Y) R 8 2 S O 12 Al AARmRNA T,
mRNAF) ] e 28 IR AR — Bl 8 SR 1 AT 3k 248 1L AR A& 2 " R IR IR A7, Hoh P2 A4E ) £
NG R IR 2 A5 57 2 — Wl S P e e 88 B 380, AT 7= A 7 S e 5 I 1R
B s 28 I I 5 SR o AE AR R B JEIE TR, AR SCHTIR (1) A8 A4 S 2R A R B RZ R ) St 7 42

[0100]  EEZIL b5 ) LAEW) A28 AT B ONTE PR AL G488 1a) (1) 418 X 38 22 20
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S IZ IR K I ER 7o

[0101]  JRUEASCHNHH T R 7R 9] 1k 38 (X By BAA 2 31, AE AR AU AR N G 3 i L
FH T B R AN IR T 4% B 3 ] o ) LA SRt T 58 o ARSI IR R N B BB AR A FF N A
A 25 5y M % 58 S AR IX B

[0102] A A EFEIE H 7 B AR R B X B b ) 2220 T (B) AMIESAZ H R I B 2 A5
100 Z TR 1 S X B A 38 A T #8A)

[0103] X B ] A0 G4 5 MR 1 PEOCIE IS X B2 — 15" — R i 1) & /D5 AN 82 1% 1 1R
[¥IDNABCRNAJT B1) (LR %8 B 9 MBI X B 5" — AR v 1 B8 40 1 e s 1) AH ] DNABR RNA ) 3% 42
B I 91 {1 L BDNATRNAD 27 £5 8 2 100 MZHR) o AU P34 1) S X B R AL 45 Mo ]
PRIE T EEIX Bz — 137 — R i ) 2 /D 5N B2 A% H BRI DNABKRNA 7 B3R GLARZ TR
BUX B3 A i A 2 AR TR T T U6 B A [R] DNA B RNA ) 322 458 B I 95141 B 2 DNABRNAFY & 295
ZI100MMZ L) o i AR TR ] (1) I8 X B AR ST Er RN S0k Rt 45 7 i ATz iy 4
X Bt i A i s .

[0104] &% th—FhE 2 PR IX I X BB B G, e 54 2 W LAk, BT, A0 R
UF I CA R USR5 e e A A I e SUA A P AR IR R A

[0105]  FEAK BIISEHE 7 P , HAZAT TR ES A Fr I I XBE - R TR K JE R &2 b5 A
AT BRI ] A A B A A% B S ) EE 27 9, M T A B 5 il DA 7 25 B 2 A% T IR
(B S SIS FE GRS X DL AR X .

[0106]  FE—NSLJE T &P, IR SCSE A% T I S 1A 5 8 A% R e DA% (1) o 45 I SUAL & D )
FF AL IR AE 2 DRI R Oz PRI G T % 2 R R L IhRE MR 7 51 o 1IX — X R T
FURT PAAE , 491 201, Ho 3R IA 5 58 e B IR A AH S 1 4 o 2 R (B A 22 (R %4 3¢ (¥JmRNA) B
At Z % IR , 1 A0 9 ASRNA (ncRNA) .

[0107]  RNAT] 4324 (1) /5 f8RNA (mRNA) , HA #H R N 8 1, F1 (2) JEZE A 43 RNA (neRNA) &
ncRNAELRETIRNA L 2 SCEE PRI 3 8 o 4% AL B0 —F RO A ATAT |32 17 RSO RS AE 7 1Y)
HE B BAT (TU) o VF 2 ncRNAZRIN A MR -5 D5 R 1) 37 AE R IX. (37 UTR) H (I A2 4h
A7 15U o ncRNASE S A2 25 DL , © A FANTOMIY 190 7 i n cRNA ) 28 2D — DL A & 22 B
BRI o tH T B S5 9 R AT 5 oK 22 B00F 92 38 4 vh T 0 5%t 81 40 B 1) 22 iR 17 R AmRNA .
BT, R AE 2 IR ER A B AZRNARY 4 AT R A2 AR ORI, ELVF 2 X BER#4 SR IR T B iE 1
7 DRI 18] [X. o n e RNA R 18 75 35 DR 2026 P AT ) A2 0 3ok 5 S 26 SR A A Bl e o 8 3o i e 6o S 1
FHRIRNAT] 432 (1) i 4 b5 I RNA , HLAE BATI BT AR F B RNAR) AH [R]85 A7 B A0 72 A8 L
Yt , DR 5 L B R R AR R ) LM, A (2) R RAS HIRNA , HAEAF T e AT /E - R RNA
[ g% e AR AT B A i, 8 AN S e TR A I B - TRC A R R o

[0108]  AAEZIRTEIR, K L% EH B AR SCHTR M R % R BP0 8 n] eB A B
A SUE ERNAR FRIE SR, 1% — T AT DU A — 8 O SRR 5 BUE M RNATF =) 30— 3K
1) O SRR T BUH A 5 ERNAYSR D) o 7EIX SEAE TP, i S AZH R 7] B0 a) T s S 56
M ESEARE B35, TR RS 5 . g id UL R AR gnfis i AT LR TR 77 2CEE A, fE— Ff
SRR 1 1T AH RLI A SRS - DA —BUR B — 801 77 20 o 5 8 B ek B FH 14 B SR A% TR
Hh SR FH ) SR T L T I SCRNARG SV I SUSE % 0 R I s IR B 1 BB SR AR AT e
B.
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[0109]  ZRE& L: FEA— BTG IE N , MUK S S s 7t & i (7 S0 FE DR ) 383k . 4
S5 3 2 DR b O N BSCHE I ) 25 P, DI e SCNT ) s T B 6% 7] 1 AR HIASE 0152 A48 5
TS SRR

[0110]  ZRHK 2 7E—BUA Y FIE T , AATAT Al IR # A s S A SUEG s
By AT SEIW R CF S0 25 DR FRAK I B[R] 980 20> o A8 4, B SR e S5 A% A B FH ke SR s A1, 0
X SR AT FH ATt I 1) A S S — b R ST A R RN 1) A B s S SN S —
R SUFEIZAT IR , B[R] B 0 ) 815 K S SRS SUES S B8N FI R S SR %
HR.

[0111]  ARIEARK Y, I XA WO R OCFEZ TR %8 SR TE 7 51 (BCS) LR -
siRNAMLEH)  FREE SO BERNA TP (RNAT) AL A 4041 11s i RNAGL B 0 DA B 738 TSR R 1) 22
A FE AT DI BE Y S R AL AW R, e AT T LA DNA RNA L DNA-FE  RNA-FE B
TREW, BUAT DL — P 2 Blax BSR4 o IX S A0 A mT DS B E L OURE W IR B R e 55
WA, Hnl 5 S To i, By 5 BOR v BT RO R 2 M ) & e
B, AR AT 4 2 B LA B 7 s 2 N ER RO/ B3 S o S SUAR & 1) T A 5 A 244, 46
W1, PR 2% A8 U R SE A B0 7 DU AL S B B 2 9% 13 TLAMER) BB DA o 258
FITE R 5 A B 7 AURE I A A - TR 2R BE T 70 N S M 422, B R IF S 1 37 85 A vy, BT 4
T DAY B B 1) R IR BIR o R I WP 5 7657 B3 R I SR, 7= A BB R AIE (1)
REAH B  BUBEAL B T th n] B HE 7R R v B SR o i — P B m] B HE R N T Rom 2 — o
R R E A B B A 2 — G A R ] IR, PR2k B8 1T 48 F AEAZ IR 30
Ay B L B V4 o YA — S BE TR R dsRNATR] SR EL [ oAb R APk, 5 H
By 0T CATE R UBE A4 o DR 1, d SRNAT] DA S 58 A B 4 RURE 1) o 25 R 3R IA (1) 45 S5 Pk 8 45 T 3
b AE % FE DR A1 2R b A R IA dsRNAJR SRS T, SR TG , 75— S8 it )7 R, LR R IA B T
Re bl b i o Y FH PR 2R BEBCR U B 5 4T DA EAUEE A ) B LR R e 2 oy T U B
R, 4% B (PR 1 XU AR T B X)) 2 PAWat son—Cri ek 7 20 I Be o) 1) ELANRNA%E
[0112]  BEIANRGH 5, AR HEIA Y] 51k —FEk 2 Fhlig e 45 i & A i 4 A DA SE B
AU IR M R B L e B, BT R FR R T 2 VRO AL A B AR (B4R SEZTHIR) ]
IR " DNA-HE” (R J8H B — a2 A2 -0, Hoas s B T A & UBgEL) B"RNA-
7D, @ A DA 2 - ARE 2 SRR, HE o A UMA 2 THE) o %IR8
W] K 2 T — Rl SRR S5 1), B0l R A-FIB—TE X @ A, A BT s -FEES /I I 55
IZATIR & "DNA-FE7, H B AT RS M 2 "RNA-E 7 76— 88 (R ) SEHE T R, I XAk
G E A-TE X IR AB-IE U X I #

[0113]  fESEjE 7 R, WE FE R TR U XA EAEFE LT 20—l ) CRNA L J
DNA R & R LR Z TR BB MR85 1 R S Z R T HERNA (RNAT) 45 T HERNA
(siRNA) AFFLRNA (miRNA) L Bsf FE 83 /NRNA (stRNA) BLAT & J2RNA (shRNA) . /PNRNA—5 S/
FEREL RNAa) /NELRNA (saRNA) B HAH A o

[0114]  dsRNAIERI VAL FE R R IA , X A2 TR 7 /NRNA-5 Tt 11 L DRI G AL 7 BRRNAa R ALl o
dsRNASE [ J: (R J5 311175 5 A DG 2 (R I A R0 2 S0 4 « RNAa/E A 41 R ) A ) d sRNA
WESE, FRA”/INEALRNA” (saRNA) o H BT AR MIRNAaLE H e A 2 5 2 R 1

[0115] TR IL/NXUEERNA (dsRNA) , 461 41/N F-HERNA (siRNA) FIALRNA (miRNA) &% HRNAT
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Pt (RNAL) I AR AL ) B4 ik 5 40 o RNA T AN AR M 28 by 4 £ Jog 3 S50 R 8K, A T BEL 38
i 53 (e i T dmRNA SRR W £ 11 380 3 o SR 17 A5 DA SERE A 4 TR AN IR B S Ol , AL AT IR
BRI T E M ISR B A1 (IFRD1) 22 H R AL 4R 60 1 F= Wi R IA A/ B Eh g
dsRNAIE P E A /N AL RNA (saRNA) 1E F o AS Ay B2 52 38 10 R 48, i 3ok 808 1) JE TR )3 3l (9 77
1|, saRNAKE LAFR A1 d sRNA-5 3 (1) % 5 4k (RNAa) (IR 175 SR L R 3Rk

[0116]  FEir— DSy e rh , AN SCEE e 1 7RI O S X B 7 ] F T8 YR T T = AR
RE W F1 (IFRDL) 2 HERRIAN BAMI G 7 57 & 98 A s w3 TFRD 1
MR 7> T RIB W ek 59, HAFE 5 O0I% 148 X B AT 22 /D51 H R 40 o I 1 77
RARL T PR G gAY IFRDI A LB R IR & L2 B H RN AZIR 5 F Ik X B S
— P ER 2 P 22 R SRR A, FE I BRI D B N gmAE TFRD 1 2 4% 1 R 1 1% R 4 (191 I SEQ
ID NO:8%16) ()R IA M — PhEL 2 P 2 18 75 77 o 0 7n — PIER 2 Pt 22 45 790 B 8 11 (491
W, P8/ BN SRS TFRD1 2 4% BRI % B2 T I 2808 ), Bl e 8 15 77 m] AT TFRD1 2 4% 7
B2 DhRe (g — DA e VR 9, BRORIVE AR A & B B 93 770 12 W I BUA T 7 57D

(01171 B[y R AR I 7 FAIL 4 Hh 1 %5 S 3L DK (1) Thse o 49 21, TERD 1S (R (45101, 5 38 5 NM_
001007245) o 7ESZ it 75 S, S TFRD I (K 1) [ L2 AT IR » AESE I 7 P, [ XSG TR
BUIH TFRD 1 2 %47 8 (201, 3 5NM_001007245) [ XURI/ BT AR [ XFE B A4k | ey I
DAL S (R R 28 L[] R4 S AT AR i B B L ELAN P B o P M S A R A S X 4+ LR
LG S O/ BUA SCIFRDL 2 1% H PR IK) 465 X ATEE 45 X

[0118] Ak AL BB IX Beads n] 5 AR B 0 HL & B 9 TN A G DL ilids e
(1 0URE CRUREAR) SEAZ I -

[0119] AT, 33X Bl OOURE S AZ AT B TR 4 L SR A 28 s SCHL i 18 77 S 3R 28 0 18 5 B 1%
PA BZRNAJIN T o 10 HL 5 A6 XUREBR 70 BEAT AL 22 AR MG o 7] 20, 3 AioXUEE 3 70 O 48 S 2l DU AR
(149 5 S 5 B0 B 25 5 AT fi i S TV o2t e 10 4

[0120]  FESRE 7 b, R SR R0 A TR AR R B R 1 (IFRDL) 2 %1 &
(B, B SR AFNM_001007245) A& B4 JE R R R RAGK TR 7 B R L B AT
T ARIEHSE R IR AR R L

(01211 MRHEA K B (1) 5L 77 48 5 #EAZ IR 0 ASBR T IFRD L, 3 o 2 HAT ] 2 A% A PR AR
R4 RE M i BT BB S TFRD 1 ZRIE P24 RN/ B HATART [ R 2 (1) (4] 2 A% IR
[0122]  FESEiE T =rh, BAE RS 1A TFRD 1 2 8% H R I R R I U %1, 46l 401, i SEQ 1D
NO: 2ZE TR B 2 IR , FUTAT AR (Ze A LR L A R AR AT AR A BR R AN
Tl o R U ZAF BRI SE B BIAESEQ 1D NO: 8% 16,

[0123]  fE—AsZjfi 7 b, BAZ TR 5 IFRDL S I RZ I 3 BANER 45 4, L FR B AR T
IFRD1 Z 4% H B AH IS I AR G s A SO/ B T F1, FE U TFRDL 43~ [ 3R 38 Fl /B D Be
[0124]  FEsgiiF =, S H I 5WISEQ 1D NO: 2&E 7 I HI TFRD1 KR I LRI B %)
FANBR S 4 5 3 I TFRD1 4 -1 263 A /B Th B

[0125]  FEsgifiy B, B ERAFESEQ 1D NO:8ZE 16[K) & 5N ELZ BRI T, I
YT IFRD1 4 F (RIS /BB -

[0126]  ZAZEHIRELALFEIFRDL , 045 H SO R I L IFRD1AY AR 44 s TFRD 1) RAZ A , 055 SNP
IFRD1 A AE S b5 F7 21 s IFRD L) S A7 B D8] s M) Rh AR A4 L v B A SSARAD o 0326 0 B 7 I o S X
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[0127]

S Ty 5 BRI TR 4 IR B2 I EL 0« 2 SCRNAL T-HRRNA (RNA) 4

THERNA (siRNA) 5 i F-HERNA (miRNA) 5 B 338 5 /)NRNA (stRNA) 5 B A JERNA (ShRNA) ;5 /)NRNA
755 R LR TR (RNAa) 5 B /MG AERNA (saRNA) o

[0128]

FESENRE T S, IS H BRAL A TR AR R B AT 8 51 (IFRD1) 2% H 1R (61

WISEQ 1D NO: 2% 16) 17 X L ¥E [y R IR B D RE o 72— AN SEHE 7 R, S5X) AL Rk B )
Bewy i AESEHE T R, 5 HE AL R IABR D BE R T

[0129]

TESEHE T =P, e AL AP E0A T G ISEQ 1D NO: 8 16 AT F1I1) ¥ ¥ . iX S8 55

R H IR AT EAE— MhE 2 FMB IR IR TR BOE K BB M BRI S

[0130]

W TTET B BT e SO IR

[0131]

[0132]

FESKHETT %, SEQ 1D NO:8FE 1644 — FIE 22 MILNAZH IR . R LR Al I T AKX

1.
B% ID ER L | AR AR 57
e s o | B rGrCrGrArCrCrUrUr ArGrArArUrGrGr
SEQ DN CUR:Od04 ArGrArGrUrGrorArArGrArG
i , LA tCrUrUrCeCrArCrUrCrUrCrCrArUrUr
SEQ ID NO:17 CUR-0484 CrUrArAIGIGIUSCGC
i i R PUrUrUrGrCrCrArUrUrCrUrCrArUr Ce
SHGEINOS  PUURARR0 CrArCrCrUrUrArCrArGrUrA
o e A7 3L rCrUcGrUrArArGrGrUrGrGrArUrGrAT
SEQ IBNO:AS CUR-0436 OrArArUGeGrrAAA
SEQ ID NO:10 CUR-G48% A rArArATUrArArUrUrGrArArUr ArUrCr
- UrArArGrUrGrCrCrArCrGrU
SEQ ID NO:19 __ H 3L rGrUrGrGrCrArCrUrUr ArGrArUrArUr
TR UrCrArAfUrUrArUTT
SEQ ID NO:11 CUR0490 AR rUrUrUrGrUrAr ArUrCrArUrUrUr ArGr
o UrGeArCrUrlirGrArUrGrUsU
SEQ D NO:20 CUR-0490 H R tCrATUrCrArArGrUrCrArCrUr ArArAr
UrGrArUrtlrArCrAAA
SEQ ID NO:12 CURL049) BA tUrCrCrlUrGrAfUr ArtUr ArUrGrArGrGr
R CrArGrATCrArUrUrGrCrUr A
SEQ ID NO:21 _— AR rGrer ArArUrGrUrCrlUrGrCrCrUrCrAr
SR UrArUrArUrCrAtGGA
SEQID NO:13 CURG494 B tUrGrGrArArGrUrUrUr CrUrArGrGrGr
R ArGrUrGeUrGrGrUrCrUeUrU
SEQID NO:22 CUR-0494 H X tArGrArCrCrArCrAsCrUrCrCrCrirAr

CrArArArCiUrUrCCA

21




CN 103201387 B w Bg B 18/35 7

SEQ ID NO:14 CUR-0496 R tUrGrArUrCrCrUrCrGrCrUrArArGrCr
UrCrCrGrArGrthh CrUrGron G
SEQ ID NO:23 CURO496 AR CrArGrArGrUrCrGrGrArGrCrUrUrAr
R GrlrGrArGrGrAtUCA
SEQ ID NO:15 mm, R tCrArCrUrGrCrArCrlUrCrCr ArArUr Gr
[0133] _ UrA;GrGrCrArArCrArGrArG
SEQ ID N(:24 CUR-0498 A7 S ICYUIGTUIU?GrCI‘CrUrArCrArUi‘UIGr
GrArGrUrGrCrAtGTG
SEQ ID NO:16 —— Bl tUrUrUsGrGrGr ArGrGrCrUrGrArGrGr
UrGrGrGrUiGrGrArUrUrArU
SEQ ID NO:25 CUR.0500 # I'AfArUrCrCrArCrCrC rArCrCrUrCrAr
o GrCrCrUrCrOrCrAAA

[0134]  HHZAEMRZ BRI I 75 7T DAARAIIE O /11 2 Ph 5 sREEAT B, e CEAZ IR « s1RNA
R IZ IR o (70, 7% ) A2 RE AL 2 Bh I BE ) — R B 2 MR IR 47, B FE DAL A
PRI 7 B e e PR 7 2 B b SR L RO IR 43 I B8 0 - IX PR AR 43+ 7] FH T4
W ] JU-PAT A RNARG 34

[0135] W T H o e, S QR B A% R 43+ W AR N B VB 97 IR A B8 o 7]
BB L R 7 DA 22 20 B RNATS s o (1005 8 RNARE o 1% R 3R A AT 49 mRNATE D 86 1
R MAZRNAIR) 8 [ 3R I8  LAIX 7 20, Al B MR ) 2 i RS AR O B 1 ) A o

[0136]  J@ W , H AT RNAZL MRV T ) B A% B d Ik 1 S 45 & SERNACRAE H o IX P 6 &5 8 HH
IRFFAEARUT T2 fif EERNALK) 73— ) B AE B8 7 T B R A% IR 1) BB 45 5 30 0 SR AT o DAL, B2
IR S TR BERNASR J5 248 B B AN L FIC 0F 45 5 #ERNA , 45 4 21 IE ff A BN, B AZ H/E FH A
PIFIEERNA 0f 3X FhELRNALR) ¢ B A I R Ho 48 2 gm bl 88 1 A ORI B8 77 - FEB R AR IR L 45
A R ZRLfE FERNARE 5 , FC A ZRNABEJE A - 0y — BB I ] 51 55 M 25 5 A2 Al () B

(01371  ZFhJy vl ik Ak Bt (3E4k) %I (Orgel, (1979) Proc.R.Soc.London,B205,
435) T T AL RE W 1Ak 22 b I B (191) T 1 — I B RV IS e i 5 1) 2R A AN 2 422) 10
TZBRAEAH o

[0138]  f Ay Ttk s A U AZ B 1) ROK S 3 A BT 1 R 7 DR 2R 3A 1 E 1R FHRNA-2E
FEAZ I () AT AT S o A5, B S DR AZ B AE 7 A0 (1OmM) 3% J3 (Mg 2+4 Rl F 7248 R BL 4 1min—1
PP IEZE (keat) 1E o A TR RNATE 2 7 12 B O 48 107~ DL 249100m i n—1 1) 8 28 {40 FH B2
(1) 3 81 S B o I A, ) R0 B A DNATI 1) IV 45 6 8 1) i 2 08 A 1) 4 TR % g DA B il
100min—1 2 % Jil % 22 A AL RNAZE AR o B o » Bz IR R DA B =L I ALz O Y
508 ik B IR AT s fe AL 2R 2503 22 3K LO s IS U 1) A% I8 o 1 6 I IWAIE B, A% 8l ] 2 14k 5
A, FEBE AR 2 B 2 KT R 280K IR B R A e o IR (i Ao 22 I8 4 Rl e A AL
AT | SR R B I 465 A0 DA R AT B K i A 1, BCRT B A Al 466 T RNAT R — R4 fif e /R
2 T PO ZE 1 S8 AET I RNAJE 7

[0139] ¥ & 7 Sk 7 A5 28 [ RN A8 A6 551 0T RNAJE M0 1 43 - [B) 2 M B IR AE 1987 4F R
(Uhlenbeck,0.C. (1987) Nature, 328:596-600) . UL RNAEAL 7] 5 15 2 FIRNA > F Sz, iIE
SEHHIE 2R .

[0140]  Jocd 7E 48 A0 PR RNAH BEAT 38 4 I B ik e 2 DA OR 37 5 88 e D1 75 PR B S b, T

22



CN 103201387 B w Bg B 19/35 7

S B P T I A PERNA L T 2Rt o B0 7 21 o 3 2 48 0 VIS FH A AL PERNASKR 2L i
SESL T HFF AR $ R HESK B A T ) (8 A HERNATT B8 T 44 P S 4 o I AZIRNA

[0141]  RNATF-# (RNAL) 4278 Rl A0 7L 3040 A S 204 4 e w7 ik R R IR I 58 7 T
H o 3X — 7795 BR A F R AIA FURLEUR EE A N T 9s 1 RNAFK) /N JERNA R 4t J3 71 1 15 4
RNAZS B BAE ADNAR) /N F-HERNA (siRNA) o 3X — R G0 f8 19 88 96 2 i fr i 4 s i RNAZI 41 i
J, PRI B A TS PR, I fo R T2 R RA 1 32 45 2 5 3l R 200 e v Ja s+
[0142]  FESRE )7 Rrh , AL BRI UL & W B FEZ B Z IR (RNA) Fil/ B3 A% 0 % 1R
(DNA) [ SR W BCR A s A AR AR SR ER R X — R E SRR KR A7
TERZ AT B AN A 0] (2 80) S SR IR LA B LA AL i A F I R R ARAFAE )
B 1) SEAZ AT R o DR A B R KRR P, 4 durnxof 338 1 1) &40 o e B ] 400 A B 34 Ny i A D AT E A%
PR ATAE T 3 A e M X MBI I SRR 1 S22 1 IR 8 8 AH LE T KRR AU FHEE R
[0143]  ARIEAK B, FRZEFERE R A O I S ER (101, RNALDNA | AR
V) ik A AR RAUEE RY)D) ZBE SN TR ST 5 (BGS) AL IR s iRNAML A ) SR BE BN
FERNAT-HE (RNAL) A4 44019 1015 1 RNASK 25 . saRNA L aRNAFI 5 BRI R (1) 42 70— 80545 258 H:
WH IR EFE R AT . KL, B AT BLAEDNALRNA . DNA-F£ . RNA-FE B H VR A4, B nT
PAJE — PR B 22 Pl Se A FUA) o 1K B84k A 0 mT DL BRI L OOUEE L RIRBUR R SR A&,
AL A S R TR A, 0 B P B e L B A S L AR O BRI AR M M ) 4 S A A, AH T
B R DL e 7 s A R IR AN/ B S 1 o S SUA A P mT A S R A, 5, T 2% B R
A2 VAT il 5 A B0 A SURE AL &9, BEL A 2 6% 1 ERMNPE (9 5 8% DA 70 v 228 FTE Rl 56 4K
B XUEE AL B o PR SRR PTAE N B I, B Vi S 037 B85 R g , B AT AR TE B LA RGG%E
BRI R I TR R I EE M PTAL F 7E5 B3 AR 1) 58t , 7= AR B RE AR 14 A0 il B o U AL
A AT b P AL AE R K R o 20 RS T A8 B N T R 2 — i (R A% IR fr
B R BB A 2 I AR o nT b, PSR BE T 48 FHARZ IR T 4 Bl ek St A
B Y — 2 BE TR T , dsRNAT R BN R AL 3 F I, H 5 3 ST DL Rk
UBEAAS o DRI 5 d SRNAT] L AE: 56 4= B 20 SUBE ) o 7 DR 2028 1100 65 S Pk 10 4 Pl S e e 6 i TR 4
i FR A E RIS dsRNAR RS2 TR 24 FH TR 2% BUR A5 1 B 5 4t A ROSURE AR 1 1 F b
R I oI 2N BT B, T 2688 (BRI LB AR T i IX) A& AWatson—Cri ck 7 2UBi
FERC X ) FLANRNAE o

[0144] B S NRGH G , AR AP 5k — Fhos 2 Fhilg o 45 #6211 16 1 FH DA S
SR R R R B L e, BT A R TS A PR LR B R (B TR 1l
R A DNA-FE” (B, @5 B —ANE A2 -0, B B T AS A2 U L) B "RNA-
7D, @ A DA 2 - AR AR, HIE o A UMA 2 THE) « %IR8
Ben] K 2 T — R R 450, BOlH RA-FB— L 8 AN, BB R4 M1 55
IR AL "DNA-E”, H B AT RS I 2 "RNA-BE 7 o fE— 86 (R SEHE 5 60, I U
G E A-TE X IR AB- T X I #

[0145]  ARYEA K H I = SUAL & P rT AFE K N 215 5 2180 M Z IR (B, 295224980
ANEREAZT) 10 SR 47 o X 2 48 S S B I S SUREBGE KB e 5 2 AR R BT
BRI A PR NS Z LI80 M Z IR » HLA R I I U e A& (19 dnd sRNA) A4 K
JE N5 E 180 Z H BRI A SURI SUEEBHR 2 o AN AU B AR N SO 3 AR, IX B FE K N
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5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21.22.23.24.25.26.27.28.29.30.31.
32.33.34.35.36.37.38.39.40.41.42.43.44.45.46.47.48.49.50.51.52.53.54.55.56 .
57.58.59.60.61.62.63.64.65.66.67.68.69.70.71.72.73.74.75.76.77.78. 79880 M1%
T BRE I H BAEART 98 el 1) s S 4 o

[0146]  fE—ANSLjE T R, AR R XAV BAKE N0 B50 M ZH BRI KR S
43 o AU AN SIS B X AR A KA N10.11,12,13,14,15.16,17,18,19,20,
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,
46474849850 M Z 1 B B P AT AR YE ] 1) S5 S0 3 B S A% IR o AE — LB STt 7 &2
FRHRKE NN LR

[0147]  AE—ASLjE 7 R, AR R B RE RGP R A K 81280132 301N %
H IR SCER 43 o ARG RN SR H R, X ARG KEN12,13.14.15.16.17, 18,
19.20.21.22.23.24.25.26.27. 28, 298¢ 30 1% B B H o i AFA47T 318 BB B B2 SR 49 FE) e X
e,

[0148]  ZESETf )T, AR FER U GV B, Kb NG Yh — B2 M
TR 7 BAFAEASFITEEE A , an A — MAZ IR MRS, m] ™ AL AR 3K — A B 5 I
P BN (1) AR A X AT AE LB SRNACL S W AR AT A7 B 04T - B s R AR SRk (1) 77 7%
e X Lol B LA EA N AR IR RIS 1 Re

[0149]  FE—2esijfi 5 R, I AL W) 580 2 (0] B9 R PE 2 0 [R) — PR B R 2 A2
40%%2 £160%. 7E— LK /7 Z b, RIVEPE L F1 [R] — P BCE A M A2 M ZI60%Z £970%, 75— L8
SEHtE T G, [FIPEVE F F0 A — PEECE A 2 A2 70% 252 2980%. 7£ — LK 7 =, [F] U %
J7 FF] — P B LA M A AN 2980% 2 £190% . 7 — L8 S 5 & rh , [RI Y 1 51 [R] — PR B FL R
A& Z790%- £792%- £794%- £195% £196% Z197%- £198% . £ 99%EL £ 100%.

[0150]  fESZfitiy &b, I AL IR , B 4nSEQ 1D NO:8ZE 16/ A LR 7+, i —Fh
B2 FUHURBUE AT o AE— AL TT S8, =X IR 2 B IR (LNA) BRI .

[0151]  FESZHETT S, A BR AL M 5 TFRDLAIWISEQ 1D NO: 127 Hr 51§ 5 51 AH 5 1) 4
fE A/ AR i 7 B A SO/ BUR SCRIAZ R 43+ 1 — AN B2 AN X8 SR BRI 4 1) T
SEQ ID NO:1Z 7 H S XI5

[0152] AR B R EC L% () S A% B R A2 ik A A% H IR o« fEAR R BHYEE " i A I H IR
B BRAER RS I EUE 2 ML AR X ST R, B X3 20— MR R A
il o IR 6 SEAZ IR 8 L 5 R T — AP E 2 Pl R AR (494, 38 0 ) A IR T 52 7 3 0 )
TR BN 20 JH 165 00 () 0k BRI 45 5 2 0 ) IR0 B4 A% 5 TR ) 22 20 — A DX IOR Ay e % 28 fi
RNA : DNAB.RNA : RNAZ& 52 M1 65 (40 JER 420 (40 X 338 o 511 61 , RNAPEFH 2 2 A RNA : DNAXUEE A4 [ RNABE
(1) 20 Jf A% 2 Y DT o R , RNABHIK) 75 10 -5 SORNARE (1K) 247 , M IT R R 365 3 IR 7R 11 e X
VTR0 DRI, 55 205 T FH [0 2808 DX I ) A4 Rt 1 s ot 2 A% P B AL, 5 ik & 3%
T BRI DA 5 55 A% T IR 5 ] 3RAS ] LU 1 45 R o RNARE [ 8 At m] o A b 2o ek 58 s FL vk >R
For 0, SR 75 A0 A A A L RN A DGR R 2 A AR SRAG I o AE— AN S T R, B S
1% TR ELFE 2 AZ A DA NS0 25 A 5 AR 1 22 2D — AN X 3R I8 3 /B N RNARGHES 4 AR X
1o AT IR HAEE (FE X — 15T 2 i rasHIAZIR) 1 212 AV 5 0 b I8 o I & S A% IR /
ARTC AT TmRe B 7E » T SEAZ 5 1R BEAR B IR s 29 0016 P oA I A 0 o Tmilk /=, S A%
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P o) BB P SR PR AR OK

[0153] AR B IR & R S BRSO BRERTE 22 PhaE i IR « 0 b Bk RS A 1) 55
T S M/ B H RIS B B 5 G540 XA S I AE AR g b 0 R A 28 )
B AI R A4 (gapmer) o 05 I ol 2 A8 ) 48 A6 ) i 46 IR AR PR 38 [ L R RN IR T, SR [ &
FINo.5,013,830.5,149,797.5,220,007.5,256,775.5,366,878.5,403,711.5,491,133.5,
565,350.5,623,065.5,652,355.5,652,356 815,700,922, HAg— Ml 51 I AA L,
[0154]  FESZiE 77 b, BABURR SEAZ T BRIV DX I 8 AE MR 2 A BABA I 2 b — M
R, i L 2" ke .2 —0— e -0k FL B2 — T~ I AZ 7 IR o £ HL & S 5 2P, RNA
AL FE FERNAS Sty (K] W IRE | J5d il 2 7 2 B0 1 B 1) A0 i 27 — 3 27— A T2 O FR L
B X FME U I N R TR, AR E TR O A DR g i A2 - A%
A% R B = 1 Tm (B, B8 v 1 #0454 S AT PE) o 3 A i 2 AP i 8 R ORI 5 2 R R
T RNA T ZEAZ L FR H 5] - RNATEEH A& ZL A% RNA : DNAXUEE 1 [ RNASE (1) 40 B A% TR N U1 5 TR G %
A 1) 375 A S SSCRNARE F 244, DT A K K B SRNA T JH A 28 77 - RNABE () 54 fig w5 J b S ek
BEIS FEL VIR TIE S5 o FESE it 7 8 1, iR ik 5 S5 4% H IR LA T 58 A IR B (1 T 32 M Al i 05 22
Bh AT B AR IR M AR TR S M AL B N VTR 2 iz B IR MZ HiE i O & o i BN IR
1) A% TR G R IR 55 M A% 7 TR 0o A% TR Rl Y A B T 2 o A% TR T 52 2 5 R b 3 i 4 T 0
= B FRFEZ RS M UV B4 B8 I AZ R BRIE WL, FF BE 76 I 7] I &= 8 R (1) Se B i 1
P (R B, 0 T O R P Uk D o B D i L A R g T 32 MR I S5 % 1 IR L R AB AT 1Y
FENZH B IR e B AT 7] o 22 Bh 3% 1 R AS M O UE SE 38 9 B 7 % BRI T 52 PR 5 &2
/b — PER AR IR ER A2 00 ) S A% IR H R 2 ARG o 7E— L5 T rh , B R BE 45 A o5 PR )
FENZ AT BB Sy Hh B8 8 15 i BRI 52 7k

[0155] 2R BH i JH 1) — L fI037% 1) 3¢ A 07 R 1140 L A S 4910, 458 60, 38 A2 1 1) = B 1 I 2, 43
i, T AT G I T IR — I DI R S R e SR B b A () S BT B A BURER
BEIFSEA o BRI 1) 2 B A B AR IR s = B0 S A% B IR A B A 20 J R R IR 2, U 2
CH2--NH--0-—CH2. CH.——N (CH3) ——0——CH2 [ % Ay IV F 5 (FF 5 W 2 k) BMMT 3-8 ] . CH2—0——
N (CH3) ——CH2.CH2-N (CH3) ——N (CH3) ——CH2H110——N (CH3) ——CH2-—-CH2 - 4 , H: v R SR Fk i — i
FEER N NO—P-—0——CH, FHDe MesmaekerZs (1995) Acc.Chem. Res. 28: 366374/ H 1 Bt &
FHE AR IR IO IR H 2 B A AR S B 25 M SEAZ R (SummertonFIWel ler, SE[H
L HINo.5,034,506) £ H ESLHETT EH, Bl IKIZER (PNA) 48, FAZ H IR B R —B5 4%
W R B EREACE , IR B s e 45 & T R £ A R E R . B IRIE
Al ALFE— PPEL 2 PR BES 75  RIE I A IR A2 i B A HE LA 22— : OH, SH. SCH3.F .
OCN.OCH3.0 (CH2)n CH3.0(CH2)n NH2E{O (CH2)n CH3, H:nfE1 FE £)10;C1ECLO{K S kE
S AR AR e S AR ARG be 22 L bt 55 R B 55 e 4t 5 C1 s Br s ON5 CF3 5 OCF 35 0—— S—BIN-4 A 5
0——.S——BN—4% 3 ; SOCH3 ; SO2CH3 ; ONO2; NO2 ;N3 ;NH2 ; Z4 ¥R Je Jik » 23 e 75 3k S Fk fe L 2
By TRr R e e s BRI R R e 2 s RNAZRUAA L AT s i & B T 5 IR GR) s FH T OB R IR 201K
B 7RI B ] s BUFH T o8 S IR 24 %5 e A ) [ AT L A S AL e P ) G AR
B AR RE R - 4 2 (27 -0-CH2CH20CHS , i Fk 2 —0- Q-FE 23 1.
etk ismasg2 - &5t (2°-0-—CH3) .2 N % 2 (2’ -0CH2CH2CH3) F12° -3 (2" -F) »
WA SR IR e B AT AME M, U H IS 3 Komiz 1R E IR 3 7 B NS K
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R BRINS AL B o 5% B n] EA AL 2R T A A5 I3 PR e 3

[0156] S4B ATkt , SEAZ BRI n] AL FEAZ B I (AR Sk v 30 TR R A B3 ) 4B i Bl X
R AR FRY” RAB M 7B KRR H ER AL HE RS (A) SRS (G) I (T) . s g
(C) FFRMEWE (U) o B0 P A 1 PR AT 435 R SR B AN AN 7 DL B33 38 HH L) A% P ., 91T, R
MRS | 6—FF L IR IR R4 | H-Me M I | i L Je 5 FF B fu s g (1Bl 5—FF -2 i S s g , A 40
33, P TR S5 -Me—C) 534 5 FP L o g (HMC) 48 S HMC AN g B — i JEEEMC LA B2 4 I 4%
TFER , 49120, 2— 5 B IR PEES | 2— (R0 AE) IR MEng | 2— (DR JLbe BL) IRIEEns | 2— (U S L R
) BRI B L T R BAR K e SE IR ZERS | 2B AR R M e L 2T A C I IR e | 5—Y JR M IE  5-F4
S L PRI IE | 8—G5 J% S NEERA (7 G A S IEERA UNG (62 2 O ) MR MEERA FN2 6 St
04 o A ARG A AT 0 730 B3, 9 WL o 5-Me—CERA R 2 S5 7~ 338 Jn iz B LB A 1) i
SEPE0.6-1.2°C, A& H AT IE R FE B .

[0157] AR W FEZF BRI 5 — 1B S 5% A% 1 B 1k 2 e 8 0 S A% 7 IR IV 3% Tk R
Y AL ) — AN B N B B B ) o IX P 4 B AR AR AN R T IR S5 508 4461 fIEL T3] 2350 49
FIEL o] s 0 93 MG T IR B G e R BT — bR R R EUR 4 R NI L
0,5 23 I 30 43 10 T3 A 1Y IR RV 1] 4% 16 B B A1 R 110 5 16 AR AR AT 2 R 1 8l a5 35 [ 5 R
No.5,138,045.5,218,105%15,459,255.

[0158] 25 B (M S AZH R T (K G A BAS W —E s i, sz B2 F— A Bk iin] if
NEAN GG H RSB AT R B BAMZ AR I AHE N S8 U A 5
BRI LR -

[0159]  f£ 5 —SKit )y B, KRAZIR S FH/ET H—850 % 5 — o B E AR
TIRBEEAZ IR SR SR T SR e i s IR KA & T BRI A &4 AR AT AR 7
FEINIR B, IX L8 53 R LERE I AL B BR IR A (4] 11 2 AN B T — P M i
i (BFEZIR 1) -

[0160]  AR¥EA K BH A FH 40 SEAZ HF IR 1T 7 (6 RN % Kb 30 3 A o0 e [ 4 e A i 4% o FH T
X G R 1% L FGApplied Biosystems[#] 2 AL R tH & o i m] SR A T X Fi & A
AT e F B s SEAZ BRI SEPR A A 58 4 70 AR S0 3 4 RN 3 (19 A B VL L P o s 2 ST 1)
e AT AL A ke ] 2% B SR I 18] A s A Tl B T R e A BT AR ) o 3 2 SN ) 2 26
AL A T S TT R4 A 0 ) TV Ak ) (ami d i te) AR 5L B2 38 (CPG) F= 46 A= )
RGN E BN IR = B B B R AL ¥ 1/ B CPG (F] MGlen Research,Sterling

VAGEAD) AR I A MRS E B 52 R A B e S0
i

[0161] AR 48 A & B, 48 A8 i 497 4 FE LINA B4k Sk 338 08 40,355 A 2 B Ak, 2% P J52 461 4rIMOE
ANAFANA \ PSEE [ S5 A% 1 BR 1 28 77 e MR FHARR 82 I [R) 38 T8 P odk Z4% 1 R it i 72
X ] I DA LNABRAR HUAR A i I S A% T B HH 0 — L B AR ST LNAMB IR I 2 % R T B A
5 SR AR A DAL K/ NBR ] B KB AIL I b B /0N AT G L, SX FPLNAAS AT I S A% 1 R 0 &
/DT 2370% EAR eI /DT 296 0%, A PLif i /DT Z350%H LNARE A , H H K /N A 295 2 2511
R, HALE L1 28 20 MZHES .

[0162]  HLIERIEMIEI SEAZ T IR 8O R AR T, R RL B . = PEORACBE BRI - —AiAX
T IR T T TR — T\ e S Tl 1 — IR e I PP R R L 2 I PR e I (A B R 37 VI e I
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AFTEBEER ) 0 B RR B  E LR IR B (553 - Z L R AL R IR I A B I e L L IR IR
Tt A 2 T I TS O P T R e i I L R A e L T PR = IR A AT IR 37 -5 S A (M B PR I
XL 27 =5 2 B A AN ELAT (B B PR ) TR L, FLrp A AR AZ T B IT A 237 -5 £257 -
37 B2 -5 5 -2 RN R HE 2 P R A S B .

[0163]  Z T LA b5 Wk & 1 il % B AR 1 36 B L R FR AR T, 52 % FNo . 3,687,
808.4,469,863.4,476,301.5,023,243.5,177,196.5,188,897.5,264,423.5,276,019.5,
278,302.5,286,717.5,321,131.5,399,676.5,405,939.5,453,496.5,455,233.5,466,
677.5,476,925.5,519,126.5,536,821.5,541,306.5,550,111.5,563,253.5,571,799.5,
587,361 115,625,050, HAF—ANEid 51 FHIF A AL,

[0164] A AT 5 1 Ji IO AR e B AT 1) S5 A% IR = B AT FH R e A B e A % 1
)5 A VR A I 24 S AN e S IO e A% 7 ) S 5 B — PR 2 PP R B 2 S B I i 1
(85T R 325 o X Lo A K5 H A WG R ACEE A (iS40 b A AZ A BB 9 T2 1) 1) TR 6 ik %
Y EHE s BRAL Y AR AN 3= 5 ;s R Bk 3 (Formacety 1) FIARAC FF M 3t 3 4% 5 P B 32t AR e L 0
TRAR AP R 2 32 s & B 10 32 B s L A R IS 5 U PP 2k I e AR T R b A T e R
Wi PN fl 32 B 5 i 328 s LB TR 5 N O STICH24H Al i o 1 He e 325

[0165]  Z '3 DA b SEaZ 5 10 il & i AR M 2 & M AFEHA MR T, 32 H L FINo. 5,034,
506.5,166,315.5,185,444.5,214,134.5,216,141.5,235,033.5,264,562.5,264,564.5,
405,938.5,434,257.5,466,677.5,470,967.5,489,677.5,541,307.5,561,225.5,596,
086.5,602,240.5,610,289.5,602,240.5,608,046.5,610,289.5,618,704.5,623,070.5,
663,312.5,633,360.5,677,437H15,677,439, HAg— @it 51 FIF AL,

[0166]  7F H e ik i S 1 BRI, % 1 IR B o IR B R A 1 () S 5 P 2 B 2 B
() 3 A o B e R B T 518 4 2R B B A8 o — PR RER SRR AL B4, BT
O s B A AR I 5 o PR ) S A% BRSSPI RR M IR AZ R (PNA) o fEPNAL W), L% 1
PR 140 P — = e 0 & R A 1) R, R 0 R 0 L H R R B R, I B
oV 8] 42 5 3 BE IO B TR 0 1 S R BB 45 B - B S PNAMEL A W il 26 AR R e S5 1 5 R,
FRAHAIR T, 22 E % FINo.5,539,082.5,714, 331 15,719,262, HfF—AN ik 5 FIF A4
S PNA AR 3 — 2 5 0] W TNielsen (1991) Science254,1497-1500.

[0167]  fEARK AR LT 2, AR EE LR R TR MR A &R+ E 55
%A, JUH 2 —-CH2-NH-0-CH2 . FR g i FF 8 (HR 6 I S i) BOMMT == %5 %) —CH2-N (CH3) —0-
CH2-,—CH2-0-N (CH3) —CH2.—CH2N (CH3) -N (CH3) CH2H1-0-N (CH3) ~CH2-CH2, Frf AR i —
B LR~ N 5 HI3EE L RINo . 5,489,677/ -0-P-0-CH2- A1 LA I 5] R 3E [ & A
No.5,602, 240 Bef% 4285 . iR e H A UL 5 RIS E L FINo . 5,034, 506K bk AR 3=
R AIIErS AN

[0168] AU SE A% H BRIE AT A5 — PhEs 2 MBI BE 40 o DL I SR R AR 2 £ B A
FEPL R 2 —: OH;F ; 0— S—BRN—HE 4k ; 0— S—BRN—Hii 3 ; 0—. S—ERN-He 3t , BRO e Sk -0 pe ik, Horp
P A7 L AR I AT DL B ECR B G Croke B Co 5 Cr o JE FbR 3 o 0 AR IR Y 20
(CH2) n OmCH3.0 (CH2) n,0CH3.0 (CH2) nNH2.0 (CH2) nCH3 0 (CH2) nONH2F10 (CH2) nON (CH3) 2,
HrnfimA] LUAT R 10 L ERIERN S T R A2 A B AL N 2 —  CR O L
A EUARIAR e 22 L e 7 2k 5 e 2 L O—ft 75 JE 80— 7% e 4% . SH. SCH3 . OCN. C1 . Br . CN, CF3,
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0CF3.SOCH3S02CH3ONO2NO2 N3 NH2 ., R PR e 3k | R BA e 77 Bk L G Bt e ik s Ak T e S
B BUARHY A e B RNAZRM R L [ 4 2 T S B N ) T s S IR 24 AR 8l 7 5 1
Y ek [T B8P T 0 T A R 24 200 S e T ) ik [ R B A AU PR A e A, o L e A A2 T
FIHE2 - 43k 2 48 3 (27 —0-CH2CH20CHS , i FR A2 —0- (2-F 4 3L 2. 3E) B2 -MOE) B, fi %4
He e A IR FE A o S AL BB AL A AE AR SCBL T SERE B h A ) 20 - TR R R R IR 4
A3, B0 (CH2) 20N (CH3) 2] , iBFR A2 -DMAOE , Fl2° - —FR S It 2, A Jk 2. S0 i (AR 4k
W2 —0- ZH AR I 2 48 ik 2 B2 -DMAEOE) , BJY , 2 -0-CH2-0-CH2-N (CH2) 2,

[0169] Bk FE2 - HF 4 A (2°-0 CH3) (2" —Z L% AL (27 -OCH2CH2CH2NH2)
M2’ -5 (2°-F) JEF SR B e B AT M, U H 23" Rimiz HIRE2 -
BRI SEAZH R ERER3 MBS Rz H RIS Ar B o S A% H IRIE AT B A FE L 41
BT AR 7 KA R i W R o 2803 % A T P R 425 ) ) ] o AR M SR [ 6 1) L
HANR T, ZEE £ FINo.4,981,957.5,118,800.5,319,080.5,359,044.5,393,878.5,446,
137.5,466,786.5,514,785.5,519,134.5,567,811.5,576,427.5,591,722.5,597,909.5,
610,300.5,627,053.5,639,873.5,646,265.5,658,873.5,670,633F15,700,920, HE—4>
I 5 ARSI,

[0170]  FEAZ R IE W] A0 A5 A B (A sk v e 5 TR PR Oy iRE ) A A AR o A S BT
()7 RABE 7 B R AR TR 0, i W W T Ak J 0 (A) N1 B3 M (G W W T s o f s e
(T)  HEmsng (O) FHERWENE (U) o2 Ui ) A2 IR 455 5 R AR SR A 1R 197 25— PR A e
WE (5-me—C) 5—F4 FF BE LM IE | SRS L I IS | 2~ ik JI R v | JIR I AR I EE 4 ) 6— P 5k
RO Je AT A A e AR 5 e (K] 2 TR MEL B AT AR D 2B PR W I 2T i g s
WKE ARIT 2T L R I 5 R % W AT L W — AT e I 1 R I 6 — {1 20 b ot L s e
A R BEE (5 PRIGENE (i —PRENE) A-TR R WENE L 8- 4R 8- 2 = . 8- T Sl B . 8- T e & . 8-
b RN L B 8 HUARU Y JIR M I AT S MEER | 5—pi AT HE A2 5—R 5= 8 FF 2 AL & 5 - AR JR
W g AR L W 7— P i B A A1 7 — F R RIS | 8— S50 S MW 8- SRU R IR T I R
MRV M1 7 — it 0 2% MR e A 3l S0 2k 5 MR 4 R 3 fit 273 RIS

[0171]  4h , ZHFREFHEEE L HFINo.3,687,808H AF ML, The Concise
Encyclopedia of Polymer Science And Engineering’,#5858-859T1 ,Kroschwitz,J.1.
Y%= . John Wiley&Sons, 19909 A F WL (Englisch%, Angewandle Chemie,
International Edition’,1991,30,361301H 2~ B PL &2 Sanghvi ,Y.S. ,815%,’
Antisense Research and Applications’,58289-302T1,Crooke,S.T.flLebleu,B. 4w,
CRCPress, 19931 AT A AR LE X LE k1 R A HE L8 U AT Al T InA K E R G W 45
B R AE o IX LA, FE5-HUAR I W IE 6 - Z 2R IE \N-2 \N-6 F10-6 HUA LA WERS | 40, 5 222 TA &
FIR IS | 5— AT b P s g 15— TAT Bk i e 5 5— P 5 i s g B AR 2 Y s J N AZ R XU B AR A
EM0.6-1.27C (Sanghvi,Y.S.,Crooke,S.T. fliLebleu,B. %W, Antisense Research and
Applications’,CRC Press,Boca Raton,1993,pp.276-278) , 3 H & B i i% (B L A,
T I H M52 -0 A AL LRI H A .

[0172]  #3 BIRAB B 5 R LA S L BB R 1 R 1) o 8 AR 1 32 [ 5 A 5 4B
AR T, £ E £ FINo . 3,687,808 Az 4,845,205.5,130,302.5,134,066.5,175,273.5,367,
066.5,432,272.5,457,187.5,459,255.5,484,908.5,502,177.5,525,711.5,552,540.5,
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587,469.5,596,091.5,614,617.5,750,692H15,681,941 , HAg— @it 5 FIF AL,
[0173] AR WISERH IR o — A H54 S A% B Ak e e T G o S A% 5 IR XV T L 48
W5 A BN BB EU — DN E 2 AN B S

[0174] X o B FEAEAS R T+, I J0T 308 43~ L o] s 8 43  MEL PR ot Pk 461 ) 8 e —S— =R
R AN g N AN = o T el 3 e 1 R AN 4 = 1 I A i S
rac—HIMEL 1, 2- —-0—F 7S bk -—rac—H il —3-H-B§ IR = 2. 2 8 . R Il R . I B &N
ST 1L s s e e AN e S B B o7 Sl B 1 o

[0175]  Z T X PP SEA% 1 BR 2 A P01 il 24 AR 1 36 B & R AR AR T, £ H LA
No.4,828,979.4,948,882.5,218,105.5,525,465.5,541,313.5,545,730.5,552,538.5,
578,717.5,580,731.5,580,731.5,591,584.5,109,124.5,118,802.5,138,045.5,414,
077.5,486,603.5,512,439.5,578,718.5,608,046.4,587,044.4,605,735.4,667,025.4,
762,779.4,789,737.4,824,941.4,835,263.4,876,335.4,904,582.4,958,013.5,082,
830.5,112,963.5,214,136.5,082,830.5,112,963.5,214,136.5,245,022.5,254,469.5,
258,506.5,262,536.5,272,250.5,292,873.5,317,098.5,371,241.5,391,723.5,416,
203.5,451,463.5,510,475.5,512,667.5,514,785.5,565,552.5,567,810.5,574,142.5,
585,481.5,587,371.5,595,726.5,597,696.5,599,923.5,599,928F15,688,941 , HoAp—4>
5 FHIEAAERSC

[0176]  ZGW) R B « AR B AL A Wi mT B2 FH T 244 o RN B AF DA 1) 0000« A R B i 25 AR
SCEEE WIALA MDA G IR SR X B A1 245 W R B3k AR 5 F DA B P R A DS R & I 1 R 7 1
(IFRD1) 2% IR 5 7 IR 3 R AL BUR 16 2 A AFAE 1) S0 BR o 3X 28 77 VA A K R I B0 1
IFRD1 Z % H 1R , BFR L A 23 AU MU B AE W4 5 A IR A & e i, 70 A0 38 i 25— [7)
I TFRD1 2 4% 1 B2 I A% FR BUER 1 7K1 R0/ BORH 9 1) 3R A B A 27 v, A UK I = {E S
Ak FEAE ot B AR B 5 M S AR ER R R i B R IR B8 DT VEE AT S e R AT B A
BEAT , DA SRR A 5 TR 5 R SN DR 1 TR » B0 5 i 5 2L TR P A R 97 BRITUR o 5 Tk
I~ T RR R B Y SR A R

[0177] PPN L R K1 _E 1R B A1 -

[0178]  ARJsAZ IR 141 16 3= 40 Mo B A= A b (%) 2 7% Pl 3 ok 42 W0 40 i B8 AE A R i I R
(RIAFAESRVEAN o S ARG I ] e 3 AR S35k 2 SN 1) 22 P 7 32308 ST o 481 4 5 A5 B T A7 7]
Tk DNA B 2R B A R e PR L 3 38 5% A% 0 A 20 I A2 12 13 20 1 51 48 1 5% A il e o B
(PCR) 7 ARG W o HMIFAZ IR 1) 2408 3 A 1) FH AL 456 2 DR 3R 1A 43 B i 3 7 VR =« 491, A
AN IEAZ R = A2 TAmRNA 7] ) FHRNAER 128 R 30 5 57 PCR (RT-PCR) Sk A AT 2 =

[0179]  RNAM AR5 BR (1) 22 3 W] e ik I & il 2 v MR B oy i 1 vl P e T o 48, e X
A T2 AT TR Rk A D B A IR R I 9D B It M &, #EAZ IR R R I s/ B InfE A A1
VSRR BRAE 7 HE B SERNARI R 7S o 2 T e AR ~7 1, PR TE 51 3F T4 3 48 B R ) 4 A X
150 B 5 2R E R LR 1) B e 2 R AR I b [X 3k m] AT A s s = Oon) REE [R) , L8 ] fF AT
] G b B i [X 3 o 8 3 75 i 5 22 R 2 X A8 A o po 1y (A) 155 Z W4 N A G [X 35k
SR A 2 A0 RRBE PR o 3% 6 JGURS 7 A JE DRL AR S DRI B U0 0 43 EL P BB [ RNAT #E 763 HE
i i DX I mRNA o B0 S5 SCSEAZ T P 08 SR e a4 5 DR ) 8 = R I g o mT T AR
TR B R HE B IR A (AHAS) (I METERR I (AP) B FLAR B (LacZ)  BAIHE RS
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BRI (GUS) VR R LB L BT (CAT) (ER 5 A (GFP) VZLEOLEE A (RFP) B L5k
THE (YFP) \HBRIJEE A (CFP) (BRI G (HRP) L9 C 2B (Luc) AR T & I
(NOS) - BT & [ (0CS) S AT JR T A Z R SR E R EER R ER WE
FRIBEFE R MITER P RS T A B 2 A DY IR R PR 2 Mk R e S T A
(17 o A0 5 2 55 22 IR 140 18 7 19 V5 R AR AT A 0, AR ARANER T, 5 56 7732 (Bl , 5 e it
2 RICBIR A IEA FACS) R BB AR) IR BUE#E

[0180]  TFRD1%E 1 FImRNAZR 1A A] ) A A S AN 573 O I RTAE AR ST AR 1) 77 v28 il
5E o 9 T, G 3 P 5E B WIELTSAT] AT U & 25 (1 7K °F - IFRD LEL T SAJ 52 ik 77 & A2 17 65 ] 3R 453
H), 1, AR&D Systems Minneapolis,MN) .

[0181]  FESZiifa 75 b , P A A B s SCTEA% T I Ak B A 5F ety (491 0, 4k P B0 AR &/ 4D 400 i
) FHEITFRD1IR K (1 1, mRNABY 25 (1) S8 55 565 HEAE P 9 TRRD 1 3R B Bk VFAR - 1)
W1, 8 A BU% BRI 28 ] R AR SUEE AN 52 8 A0 75 15 S A 0 A P BRR A B A o () L
o nl g, U T HAEER (5 B, o] 5 DX I S UL AT IR (3, HA B i BOAN R 2 51 1)
RSCEIZAF L) AbFR B FE 3T LU B A8 ) — SE 7 8, A B T 5 R AL 38 A 7 1 TFRDL
B ABUZ IR I KL % 57 0] 5 AR 5 R AR AR Z IR (AT AN IS AT
AT bR, BT, B LR (I RIA 2 R

[0182] W %2 B 2 S n] WA A M RN, 90, PALL R B B =X, BT 5 B e . 78
S 77 e, DLAC R IR e SRR A% IR b B ) A i R TFRDImRNABR & A 7K AT R b 22
R it T DS RERZ TR A R D R R N B D 41 L 25 R B A LORS BUE £ o 7R SE i 7 B
IFRDImRNABR &S [ (I 7K 38 N ss 2 /0 411, 254% /02491 . 345 . & /D L)1 4% . B4 .5
(TN S N WG =N e 2 B I o S o 3 D B S T S 4 D N e P 2 P o SO o A R T S )
R N e A F e S ol Y AN o o A Fot o o o 3 S BT N A T A [0 e o L A [ BT N
L) TRE BT s B ADLI8EE B D A8. 5% B DA B D29 55 B R DA 105 8K
CiEZS

[0183] 5 & A AT S W AR T

[0184] A& BH B4 A W] -T2 W ¥R 97 FFIRS S A AR 70 ik 570 R0 751 4 76 1 40 o 1T
H, BEE LA ZUE S P 400 1) e DR R 0 1) s S TEA% 7 BT S e AR AU AR N 58 K [ Bl A o
SR ThREEE X 2 A& A A R 7 1 Th e

[0185] X T7E X & AS W AIAS[E AP R G 8 L AR 4L &9, sl el 5 e
WA WERR T 2 At FIAE 22 S A0/ B A 43 A R I TR ke 1 B 4 i A 2 23 SRR R R (R Y
— BB B S A EANT HI I R IB AR

[0186]  ARSCHTHMARIE"AMARR ' KRG T L NREBH SNEZSURE TR
FHR B VR TTIR -1 (TFRD1) 8 DA 7= AT AT AL ik L 40 Al 15 2 DB 21 i e 5 H
AR T NSRRI Z0 40 A s 24 23 e B BB ) S L 5.

(01871 VEA—ANAERR hil PR, 4 LA —FhEl 22 Pl A A VDAL 38 1 40 B B A 23 1 ik
PR 5 RS S A A A o BE AN il B 20 2B 32, I 4% BE S T8 T Bk 2 7 22 DR #6491
PRI 5 5% IR A A E A7 FRIB K KN GBI B8 4 B T = AR IR A =X 2 R 3
1K 22 T KT o 3 B 4 A AT S R R I AN AT, R RS R A AR e L A AT
TEBAAEET
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[0188] ARSI 0 Jn ) A [R 2 3 40 B 73 V2 1) SE 4914 FE DNARE F1 B3RS 271 L SAGE (B PR 3634k 51
FIHT) READS (AL cDNAFIBR il HEE S 15) W TOGA (el L R 3Rk ) & I B 71 Rl a4
2 RIKW P FARZE (BST) T3 THIRRNATE SR (SuRF) |y 9800 B L 22 57 Fg o (DD) S LL %
FEDR A 2458 FISH (e ' SR AL 2= A8) e A AN i 57

[0189] AR BHRIALA M mT T S AW, RN IR Sl SR8 T b TR R KR B
W19 A1 (IFRD1) (YRR BR o 9140, 45 A% SC A FFI X Pl A AF T DA PP 77 2 28 1 A R
TFRD 1T 5 SE A IR , 707 R 3 DRI 38 3O U 1 26 A8 TR 43 il 2 A 230 5| DB o 1% 2
S AR EN ] T 75 B PR DU 2R D TPRD L AZ R 20— 1 J7 v A a] B T4 14 A 46 0 3
T3 — i L IFRDLI Fr ik X B2 43+« AR R B e UBEAZ AT IR » JUH 2 BI AR 5 g b
TFRD1 A% R 1) 2 28 mT e o AR Sk O N i) = BoAsr I o X fp = B ] B G IR 486 T S5 % 1 1R
T PHEA OB A% T PR B APT HL e 36 A ARG T B o 2 T ] & R P S s I 7 B ke e A
H1 TFRD1ZKF B3 7

[0190]  ARAUIREL AN G1IE R s SO S P A R e TR 9T & . ) XL EIE &4
Y BFEN) BRI ARG T8 o R LE R H R A C 224 HA Jh i
TN, BATEAHIT L R N e £z, UL S PmT ULe AT A,
AR E UL TR T4 A SR Ot 2 N) RITBIT T %

(01911 FT¥697 , i il AR 4 A R B I e SUA & W)k va o7 M5 A w1 39 TFRD
2% BRI 3R IE VR 9T BB BURRE K 304, DLkt o 484, A8 — A PR i 14 SR T %8
L D72 A R 7F BRI I B VG T A A B TFRD LI 79 750 20 3 AR R BH I TFRD 1
A R 15 TFRD L P B8 5 TFRD 18R [ [ 3Rk o 7E— AN SL ity &b, 50 HEAELE , 3
Wb TFRD LI 36 P4 B R IR 11 20 10% o L3 Hb » B4 Hh TERD L (¥ 35 14 B R S 4101 1] 29 30% o B
L, h4 b TRRD LK) 3% PR B A 4 0 50%E 5 %2 o DR I, 5 0 BEAH EL , SRR A R
THEAHR K B Y5+ 1 (IFRD1) mRNAR) K15 22 /0 10%. 22 /b50%, 42 725%., £2/030%. %2 /b
40%- 22 /050% 52 /0 60% 52 /0 70%. F2 /0 75%. £ 280%. 2 /085%. A2 /090%. A= /195%. F2/98%.
2 /199%Ek 100%.

[0192]  YE—sEi s b, X RAHLE , i b TR AR & R K71 (IFRD1) [35
PEEL R IR N L) 10%. 1% H , 3h 4 TFRD LK) 35 M B 28 2 38 I £ 30%. S8 AL e i , 3h4
TFRD 1[5 PEERIA I8 M50%E BE £ o (R I, 55 % BRARLE , S5 540 &9 18 5 TFRD ImRNA) R34
F/10% B 50%. /D 25%. 5 /30%. 2 40%. F250%. F60% FDT70%., FADT75%., F /D
80%. 7= 7185%- &= /090%. Z /95% ., F 2198%., & /D99%Ek 100%.

(01931 4, n] I EFHPII LTS ML HE B A 43 BFFRE BT AT HL e A A 2B B B b T
PEAI K B P57 R 1 IFRDD) RAE R 3N E 2D o Lkt , 45850 B 59 B A4 7K 20 2B 2%
B B 40 AL g RS TFRD IR A /B IFRDL &5 A AR B AR IR 77 F -

[0194] AR BRI AT T 2 54, 8 1A 4 0 24 27 1 ] 8252 (R 7 B 4
TN BEN AR K AAED AR A A G e ] L2 Pl EA .

[0195] &4

[0196] AR HIEZ RN BB R 1% B T WA A B R A R A& T
A 73 A1 B MRS B — N B A B B IR U B S AT BN A A B AR
A1 a2 AL B A R B EE A RS BRI - AR K I RS A B AR IR A RS R
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R TRRG IR & B TR SRR I IR 24 A B0 F) SR PRI R S I R 2 A e PR Y
[ o ST B3 5 W0 e A LA L e G 5 ORI R0 AR W TR TR TR Y N B
BB A S EAR AR AR IR S5 24 S PRI R AT R SR R AR S
iR PR i 52 PR A/ BOIN SR 5 B R e B 5 SR R 2R S (K S ] o AR AR WS v, 38 3R 254K 7
SRR 0 5 P B R DS AR AL 5 M R B A1 AR BRI £ 2 P AR 2R A P 2 ]
INFFAE19924710 H 23 H - AZ ¥ [E Bx % FH i No . PCT/US92/09196 F1 3 [H £ FINo . 6, 287, 860
H, HE R B IS B A A LA AHANIR T, I 5T A0 0451 HEL T I 0  HELRR T
BB L -5 K A AL B L B O T AR 49 b R e R R
=N rac—HEK L, 2- -0~/ e —rac—H -3 -G — 2 B4 RIS 2
TREEE . B NIBE 2R AR B A 0 B\ BB S B - - R B 2 o AR B Y
AT BRI T 28 & TR PEZGWN D 5, 00, ] ST UL AR L SEd2ph  OR3ET SUB  A i 35 P8 35
ST BT (S) — () —E RIS RIS SHIAIR L 2,3, 5- = MR AR SRR IR
MR IR IR R IR ORI O I SE o L EE R R R R B AT I
FEIRIRET IR B 2

[0197]  H 3 IXFIFEZE RS A W il % BRI B A B A EAR T, K E L Al
No.4,828,979.4,948,882.5,218,105.5,525,465.5,541,313.5,545,730.5,552,538.5,
578,717.5,580,731.5,580,731.5,591,584.5,109,124.5,118,802.5,138,045.5,414,
077.5,486,603.5,512,439.5,578,718.5,608,046.4,587,044.4,605,735.4,667,025.4,
762,779.4,789,737.4,824,941.4,835,263.4,876,335.4,904,582.4,958,013.5,082,
830.5,112,963.5,214,136.5,082,830.5,112,963.5,214,136.5,245,022.5, 254,469.5,
258,506.5,262,536.5,272,250.5,292,873.5,317,098.5,371,241.5,391,723.5,416,
203.5,451,463.5,510,475.5,512,667.5,514,785.5,565,552.5,567,810.5,574,142.5,
585,481.5,587,371.5,595,726.5,597,696.5,599,923.5,599,928 15,688,941

[0198] 7]

(01991 2y Hl B HR 31 Fn/ BN, AR B B i m] 5 B 9 o T A B
FURIR GRS R GBI e S, BT R B S AREE A 75 T B
JE R B R A7) 20 AR B A7 A/ B3 A il B0 1 ) ) 1 2 AR PSS 6 A
AT, £ E £ FINo.5,108,921.5,354,844.5,416,016.5,459,127.5,521,291.5,543,
165.5,547,932,5,583,020.5,591,721.4,426,330.4,534,899.5,013,556.5,108,921.5,
213,804.5,227,170.5,264,221.5,356,633.5,395,619.5,416,016.5,417,978.5,462,
854.5,469,854.5,512,295.5,527,528.5,534,259.5,543,152.5,556,948.5,580, 57515,
595,756, Mo — NIl 5| HIFF AA L

[0200] MBI SCTEAZH FRAS W LB 5 il FH LA U 9 $ERAA R/ S D e (HR A K
I SE TS 2 M AT RIER XFERHRARE BB WERE, O 581 ) &8 R+
HEPA P A, I B i R AL B T R B PEEAE B P h n A T ) BBl T

(02011 FESKitETT S » e B Sk A4 DO 4 [ 2% IR 32 AR e it P 22 20 — bl B0 I ST %
HH AL — DT R % RG] B E S T 2 R IR A R A X PR 2
FAA ) S AR R SERZ TR (B 401, SEQ 1D NO:8FE16MTAT —FhE £ Fh) B F TR
BN ER BRSNS .
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[0202]  J34MidE U IR L KRG OFREREE W PPk 5 LT B E D e
i B AH ISR 55 (AAV) 5l B 3 MO ZR I B L 300 20 S B B ] AR L 55— I S (HV )
BER A, s 8us o iE ] et S B T 2 o BRI 58 10 B AZ 5 3+, B B 4H
7 (CMV) H3h+.

[0203] 53 a2k () 28 A4 0 45 o8 T 48044 Bl B VRIS GG D o 00 B SR FE U L B
I SR I B 3 L 9 9 7 AN T HI VA9 55 o — D0 126 0 2 T HIV ) 993 B 380440 365 22 /D iy P
1, Hogag Fipo 1 FE KR H HIVIE R HenvIE Kk B 55— 5 . DNAJR 8 34K /& A0 0 . X
G T80 A0, T B A A 491 0 T 8 B B R B A SR B A 19 2 TR PR AR
B (HSV) oAd | W 35 304 R IRAH O o 35 044

[0204] AR R XALEG VDR SEATAT 255 b rT 4252 10 £ L BRBOX PR ER Y 28 B e A T
Y (BN I BE s Fe it (B REER B AW AR M ATAT e S YU IR BB .
[0205]  RiE"Zj% BRI 2 Eh 7R AR AR ML SV A B BRI BTz i L R
TREE SR AL A YD H IR A 05 P HAS R AN IHE R S 2 E I 3o 0 T3
2y BT I £ SO R () 1 SR 3 — 20 ik T35 [ % FNo . 6,287,860 , Hoidid 7l
AR

[0206] A% B A A B A R B e XA A VI 25 48BN R B T I 28 R B 2
RGUIGIT MR T I X880, A I 292 &4 mT UL 22 iy 20 FH o it AT DA JR i (69,
55 IR s R e Rl i, 475 B T AN L 33802%) M8, 490 e i W N BB N\ b AR B ), A
AR BN BN R NE ) | LUIRE N B 4t W B 40t L RE S bk N S sk B2
RN BV TS B 5 B A A P B P R T

[0207]  XpT¥RI7 AR Z g 44 23, Tt A ] Je 3 48] an e S B v 380 i o Vi ol g
AT o J5¢ SCRNAIa) i 5V HC) it FH R T 451 58 [ L) FR A A A7iNo . 2007/0117772 “Methods  for
slowing familial ALS diseaseprogression” 1,3t 5| FHEAKIE A A,

[0208] 4 FFUHA K B 1) S SCSEAZ A B A it T iR R 42 R 4 v 1K) A e, T DA R % 2 gk
AR IR SCEAZ T TR i 68 L P 5 e PR 95 T 1Y) — P 22 Bk 551 it FH o 3 559 T 6 457 2t P L 52 Joi
B By AT o 8 1) LR 2H 23 () da Bl Ah 22 0 it FH BRI B3 3044 e s 18 P 478 SR IE - 1A
T Wl EE % FINo. 6,632,427 “Adenoviral -vector-mediated gene transfer into
medullary motor neurons” i, J#E 5] A FFE ANAR 3o ) i 9] a0 SCHR A4 o i L ¥ - B0 BT EL
23 18 A AU L AR, $3R T 81038 [ & ANo . 6,756,523 “Adenovirus vectors
for the transfer of foreign genes into cells of the central nervous system
particularly in brain” 1,81 51 FIHF NASC . e FI AT LA BRI , i vEST , g —
BRI () EAT , fne i 22 15 i Bt FH 22 1 571)

[0209] A W] I SCTFERZ H R P I HE R & T SR (L BRI 25 1) B 24 Rk e MR Rk o 491
W, TR R AT AR IR T 4R S0 O AR )41 33 25 L ok o 5 92 125 B0 i X AFAPT 420 o, 490 o
B A SR A, IRk e bk v e A R U A R E R TR E A, B, 1R
AP T RO/ B 0 B SCA B 1 i 5 e P 3 A R B A« 92 1 L B R T AR
I AT I A A DA S M0 PR SR I R AR RN IR T, AR R L R D (5) SEFLHE D ()
FUBE D (0) ARBE LB UUEE L () SRBE D () H gl D (1) # & #E D (+) Bz A4 D () B
PLAOHE VR 4E —HE D () Z2 205D (5) M HE L (+) BRUZSHE D () 8 D () =% 0 < = 4k
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B D (+) B HAFREEE L () BT R AT B D () S e L () S M D () SRT5HE L (1) SRI5HE
ML () K750, B R A FRAEANR T, 25 2 B i B R RS R R A el RA &R
R NN N SN N AN AN N A R TN N N AN N N A A DN N
AR G BT IR o FH T 1Y 9 ML 5 92 128 () T i A B A T, il , S8 & FiNo . 4,
866,042 “Method for the delivery of genetic material across the blood brain
barrier” ,ZEE % HINo.6,294,520 “Material for passage through the blood-brain
barrier” f1ZFEEH L FINo.6,936,589 “Parenteral delivery systems” , &L 5| A #E44 I
NN

[0210] g 1 9 BhFR HL 73 A1 A/ B, AR W I A S AT 5 e 4 o A EUE
EVNRE W, a0, NE AR SZAR S A 4 T IR B R 3B e i AR A B E A B
DA B 77 ORI o 45121, BH 15— Jig o ] 48 60, 5 A 1] 771 b DA 1 342 R A B o s (R £ X
) — R A 4 A P FE LIPOFECT IN (AT \GIBCO-BRL, Be thesda, MD3RAF)

[0211] A REA R Fp2’ -0-F &5k 4 BRI F A% R JCH AT T O ke A . T
Jea S it FH P 245 P 4E 5 P RN LR AT AL FE 22 B UG B BCE VTR FLE DRI T R AR R B 3R
FRNTBAR AR A o &5 IR 253844 AR M R DR B0 1 22 o 3 AR SRR SRALLA AT LA a2 04 75 B R
(). R 78 A T EMSYHE mT H.

[0212] W] J7 (e 1 DA B 7 751 20 52 B0 F) AR i B 100 24 4 o ) T 2 B o 245 Tl b 2 SR ) i R
Al B o XA AAFE RN PR 35 20 MU BB 7RIS A2 B8 o 8, il rlid ik DA T il
2+ )50 HUE VT HCRE TS T RS2 -5 VR AS 804 BB A () [ A a8 A B 5 DG B, SR i R R 22
K= it A

[0213] A B A& 4] Be S A ARATT I ¥R 2 AT RE AL, B E AR T, i) B L B
FRS S RS R ) SR B A SRR VRE I 791 o AR R EH TR 2EL 5 e AT TR FR A AE 5 7K AN B 7K BT
A BT &I o 7K A AT R — S DN & R FE R A B, A0 K5 A5, PR R A
YEZRAN L BB AN /BRSBTS AT AL B AR E

[0214] AR B 25 A W B FEAR AN R T, S8 LV YA TR R 5 i o Ak i) 551 o A B
(1) 25 W EH & W A 5 AT ARG — Pk 22 P IR 32 ) S 044 RO 7R BOH: 200 1 B TR B
B,

[0215] L7185 & — P4 DL BRI R0 . LumP) Y308 T8 240 BUZE 50— YA 1Y 37 o
RGLBR T 0 WO AT AR 9 LKA T AHECAS B 1 D S MU BV BT AE TS PEZG M BA A, 3
FIRTAL B T3 AN A7 o B G ACFL A AR R W ) St 7 58 o L) B H: FH I a2 AR U0 A ST
H— P HIA T EEEFINo.6,287,860,

[0216] A Y HA) il 50 G, 455 g oAk i 571 o A% A W P I ARAE ™ i i ” 45 B L — A 2
ANERTE R HEZ ) P28 PR G 5T i 200 o IR i o2 B8 2802 SR 0, oA SRR TEM BB R
(1) JEE AN, 25 4R 1 38 () 2H 5 MK 25 7K N B o FH S I B A A 7 1B AT (X0 IR oA, WA B 5
£ HL 7 (I DNA 73 A BLAE TR BliAs e B A8 - A S pH- U BT 57 F 7T 1 T J5 44 4 SRDNATT
A5 HE S 1S AEE S I8 PUE P & O 4 H T 1) 48 J 3535 DNA .

[0217]  Jig FuiAate A 35 7 H) B AR E 17 I A A8 STPr FHIRZARAE &2 1 45 — MPEk 2 Fiifr
ARG BT I BUAA o 244 T A S SR I, 3% 85 A0 (19 G Jo 7 AR A TR B0 Bhoe Ak g o i)
JE Joa A4 5 38 i X A0 P A= i S A S T s o 2 () b 1 T B A 1 S 4] 2 L b g B A& 1)
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JC ZE VI I 5T 38 40 () 8 40 A 4 — BB 22 PR I Bl LA — PPEl 2 MoK TSR Gl iR . —
Bt (PEG) 3 A7 A AL B IR oA o I ok S 3 Fags i — SD R T35 [ % FiINo . 6,287,860 .
[0218] A< BH 1% 245 470 il 551 R0 £ & 4903 ] /B, 48 3 ik M 7R o 28 0 % Tk R ZE 25400 77 i ol 7
LT P AT FH A2 A I R o 3 TG MR 7R S O g ik — D R T 22 [ % FiINo . 6,287,
8601, Hidid 51 FHH AA L

[0219]  FE—ASEHETT &, AR IR H 2 Mz iE R gk ok St Az U o2 SE R BRI A
Rk BR T A BARSE Ne V20 WS A M ) 45 V2 A R B 5 S e PR B 1
BIERBRT 5 NE T HEAKRIEZ — W, LRG58 iR BB B A R AR B SRR
TV 4 7)o 92 1 R 2E 77 J H ik — 0 #A T 35 [ % FINo . 6,287,860+, Hoad i 5| FHHFF A
A3,

[0220]  ARGUREARN G AR B, 5505 R 4 LU A g Rt g ok ik it

[0221]  F-T+ =y 1S it FH P 032 (4D 7] 751060, 465 JHG mh AR B I B A% 1 1R 5 ) 38 s 326 71491 4 g Joa
HE ST L i 7 2 oty BRI IS ] A 885 7910 R 2 T i 2 70968 5 10 1 77 o DI A2 1) G 5 R B Jo A
AR PE (B, - JhEE 3L -1 IR BEDOPE 2L % . — A & 2 IS e JIR I8k HE R DMPC . - 1fi i I8 o 18
FEAER) B (540, — IR S5 IRk B 9k H vhiDMPG) ATRH 85—+ (i 4n, — g3 Y 7 R R A 7
FEDOTAPHN — Jh B T IR I £ B IR DO TMA)

[0222] T JREhE et A, Al AR R I S R B 2 T g puig h e ] 5 HE R E &
&, U H S BHE IR i fd . i kb, 2 IR vl 56 B, U H2BHE e i & ARk i e 10
P FE  FL 24527 Fnl 2 1 #h O g i — DR T35 L F1INo . 6,287,860 .

[0223]  FI-T 10 it FH 40 285 A R o] 57060, 5 b A R BRORIURE 751 L SsiRIORE KR L 7K B 7K
I R R T R B R I B I R L F R RIEN R o SRR R 5 A R ARORE R L
A3 4 BB R BIORS A 7R AT DA SRR ) o DR 32 1) 0 I i) 5] e e mh AR e B ) S A% BRI (] —
FREY 22 P (2 3R 7] 2 10 3 e 70 R0 28 7] — B il FH %) TS 6 o P02 110 2 T i A ) 60, 6 i Iy
P& FN /B HE R B SR IR RN/ B3 SR o DU O IR / SR AR T 1R S e Al i — b R T30 | &
FINo . 6,287,860 , Hil it 5] I NASC B L& BB R A S, B0, Tahig /&
5B/ bl A AR R 4L A 2 RS  ZEERFTUDCARI A 2h o 3E— 2D 1B B (L #5710,
FER A O H-9- AR RS M —20— T 7S BTk o AR B ) SEAZ B IR ] 11 I o, PA &
FEE 55 T EAORL IR 0B R A AR URORURL B4R K IR o S5 1% 1 IR 2% 4 771 S FH e
— B AR T2 E L FINo. 6,287,860, Hol it B| FHIF AL,

[0224]  FI-T-H 18 40 B P 1500 =3 DA it FH P 2045 4 0 1) 591 R /0, R s ] 0, 55 4 ) R 1)
A ETE I IR (B A EAS IR T3 @R 7] SR G W e 255 Bl sz (R 24k
BRI D) 1 B KV

[0225] 2R B I FE e STl 7 SRR A B — RhE 2 P AL A W A E I 3E e LR A
FII — Fhal 2 R A7 IR 2520 A 1) o 3K RIS 7 7RI SE B RS AS PR T, e AT 28
MBINMEABER EEER NLE R 2R LE RELE PR E IKREILE R E
B D BREE RS SR IBEEEA BRE E  WR  WAEAEIR AT 2 2 B RCRERE RD L
PHEE R VIR AN TR 2R IR | S R AR B 55 A R R TR B S B I R R KRR
B 22N g R T R EIT LA O RS AR 7 SR VE G IR I L 63T MERS L 6T 5 1L
WA L BATHE B 5 U2 ML L B2 R M0 I 2EU T 48 B2 2 4P ke S PR IS i 5K B E (5
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FU) 55 SR G-FUAR) B ZUEEnS (MTX) BRI 28 31 - KBTI KB AT
(VP-16) - = H fiyb A 8 e B 8 B 35 P AR L B ey e A s E Ry (DES) 45
AR B B4 A P — A R, 3 AT ) mT St S A (9, 5S-FURISEAZ AT Q) , I kb faf
FH (4, 5-FURH SEAZ 1 BR 477 48— BT (7] , B Fe A MTX AN SE A% ) B 5 — Pl 22 P HL e 0 ol
a7 IV A3 AT (B4, 5-FU MTXMISEAZ IR , BUS-FU BT MSERZ R o B FE AR T-3E
S [ B B 28 259 0 R R B3R () B0 98 249 4 S A HEAELAS R T R 8 = 0 B e R T30 1% A
IR FE TR TR T A AER R A A &5 He A R U2 4A
AR AEAR R B Y R o P Rh ik B 22 Bl A (A A A T — R s b A
[0226]  7£ 55— FHICSE T P , AR AL A m] 40 2 80 A 55— IR I — Fh k2 Fh e X
AW, oS SRR , L[] 55 A% B S 1) — Ph &2 B 53 A 0 S SUAL & - 0, 35—
AT DU TR DR & AT 1 (IFRDL) (R S SR, 58 R mT DUk B 5 — %1
B2 PP I X 38 Al i b, R R WA S el G &8 F — FIRMRKE T F1
(TFRD1) A% P& S (1) AN [R] DX ) P PR ESBE 22 P s SUAL B o AR SCIL IR T IR XA B I 1V 22 5K
1], FLE B AT B AU L AR E Y A S PR ERCE 2 R A AL A 4 R — BT
H A H
[0227]  #5%%.
[0228] A AiEyT ML AW i S LB F5 1) (45 28) AE AR AR A K B8 773
P o 25 2 M T IR T O IR DR 2 1 772 2 5 R I 1, A 7 O R SR Bk B0 A, B EL B
ST YA B SE B IR A T IR o AR 40 24 T RI T M B3 A P 25 R B D = ok B AR
ST B RN A2 5 MUk 5 B T & S 2 5 AN R R s R = AR U B SR A
T B (1) A A 28 0 A8 Ak, , 385 ] B T 10 2 AR S R N Sl B B b A 2T ECS0 R Al 57
W, A E R Rkg R E MO0, 01ug % 10mg, A BFR VAF A AF HEURRE —IRELZ IR, B 2 B2
2204 IR BRAL AR AT B AR G AT I 0 1) 24 A0 AR VR B 2E 4 1 452 B ) AR
W R A R R AR INIRIT 2 5, 7] R AR f 3 AT 4R Ry VA AR LR IR S
TR, Horh SERZ AT IR LAY R ) =it FH Y8 Bl R kg 1A E50. 01ug B £ 10mg , K —IRELZ K,
FR2-204F—IK
[0229]  fEsgii)y b, BEUE DAL B AL B DL BN B AL . F L6 8
AT E A8 E DL B ADL0. B L5 FE D20, B ADL25 B Z)30, FEAH35,
/2540, 2024545, /02150, /02160, 2 /02970, 202580 2 /L Z1908 & /D £10mg / kg
BRI AT EIRIT TR R 5 7 E6E T, w0, 2 E % FINo . 7,563,884
“Antisense modulation of PTPIB expression”,ilid 5| FHEEAR I AR,
[0230]  MPS—1 (RASG 2 BB RRUIE L 2Y) 02 5 WL VA B AR AR o i e B =4 i 3, Firid
BEETZEmE T E L EAGAFERRER HurlerggS4E JHurler—ScheieZE & 1F.Scheie
CEAAE) o AT RS — RO BB 20 I AT AR Ak i 3 T o 2 O e PR I 5
A BRI TR TS o, AT EAT DL R — 5 58 o 29K 1% 07 VA mT {8 L@ B TFRD1 2 4% 17
W T E AT AR 0 263 P M AR AT 0 W B4 2w T DA S bR 1L 20 13 B 2 A SR e a2
)G, AT B3 4.5016 . (1) T IFRDUFE TEAS A2 , F 38 BoRMPS—1 (EIRS Z B BUE 1Y) o
(2) 3% 28 B B MR 15 2 0 36 4 2 N B A Hur ler & A 4E B Hur ler—Schei e 4 A fiF BR
ScheieZZ A iF. (3) 3/ WP ARG K 3EAT B8 10 f WG i s 45 R A 2 2 R 5 AR
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FATT B (B G PER) » A AL 3B R 1 8 [ AR A Bt IS Pk 09 4 75 AP AR TIPS
TE o (4) A B3 2 AF 7 IESE T, W AL PR Bz IR A AR A 3G B Bk e A e 4t . (B) K45 5
S TR RG24 40 AN [R5 ) S5 A% H R MIAS [R] S5 A% H IR s SR A% B IR e #i0) — A 55RO &
fiEy F I TFRDIA A TFRDIR AR e S (mRNA 2 [ G 1) FLAMW SERZ IR » (6) HRAR K Pk pl 4
2% 2 N 40 g% =) ISR & TFRD 1 P38 N 43 bE o NCBT (H AR M HEOR(E Bobly) 'R
RAEA R 32 (SO ) EZH A TFRD 13 14 - BAA AN BT AR U TFRD1 S 2L Gk B AN B AR
I TFRD1FEE PR B A A, SR AN B A RAR) 1943, IFRD1TEPE N83-121%; IFRD1 (R A+) B
B FRAR B, IFRDITE PR 192260%; TFRD 1A PN B 31 1 AR 1) F 38, S TFRD1
TG HEN0-3%. 22 B F IR TR IR AR T HLAS B IR Z 00 m AR IR o 1E 5 40 i vp U0 %2 31 (1) £
TFRD LY P 398 10 22 568 ek 6 2 1 240 1 0961 S A% 7 B ] LA R R VR PEZ W 3% - DL e 1 , 3
INE LB N 2920%00 I o EPETFRDL b 8 B A By 3800 5 43 bb 19 S A% A B R SR A 26 3
(RG24 41 D 2 FR L a8 I 250t « SR IRt m] F T A A R RS 1 R 3 A
BT B BRI T B R

[0231] R, EC AR 7 AR K 2 Pty 48, NI AE R A2 , BAT LA 73 45 i = PR il
177 EI AT AR PR A LA FF N Z58 A FHIR SE Tt 77 S 34T 2 PR 28 i AN B AR B 3 B B
G o PRI, A R BH 1) B8 FE NG AN B2 PR TR AAT F IR R SR TT %o

[0232]  ASCHR S B SO 51 FHIF NARSC o ARG 4 A B A HH R & RSO A
N HTA BRI 51 F IR NAR ST, R R [ S B R A B R SO A R
L AEA SO S 2 N5 2% STk, HE A AT AT R 8 258 SCIRE A8 R B I $
AR AR A WA SE Tt 77 2248 LA S8 451 v [

LTt {5

[0233] DA ={[F R i 11 s it 451 FH T IR0k AR A D ) 308 5 S T 58 o ML FER AR ) 5 P 440 1
73 A B AR HL B e 33 0 T B BSOS T AR ST AR N B W R 1 5 O HLAE A K B SE e 7 58
SENEL L

[0234]  SZjadsll - 6 5 TP RA K B T 71 (TFRDD) Je LI AZ IR 73 Al /B IFRD1 £
B BRI A B e e M R CSEZ BRI BTt

[0235]  4n ERrik, RiE7R - AR R ER SR E IR B F R E IR S B (1) B 5
A 1) B AT () — 043 T i s RUBEAR, B (1) BR8 5 B0 L DX I mRNAZE SR WD) —F8 40 TE A oE
RGNS TIIIOEES R e i

[0236] LA H % R E P H) 5 B A I M EEE A GEH50-60C) R4 %
BH R 7 5B AR HATE B & —SRAREL BB R R MH 19-26 MR BRI+
FEAE T EALFE R (B IDT AntiSense Design,IDT OligoAnalyzer) KA T % £ai& 2411
ST

[0237] 3L B H] B B LR IR 5 51 I 45 B[R] — P B AL MR A XA o SRR ke a3t —
AR T IR FRE ) A% E R o X PR 7 F R EE BRAT B A% 1 17 51, 497 e a4 9 200808 2 491
A1GenBan kB 1 A PCR™ 1)l 7 o EEBER 15 — ZR 51 25k R RN 45 7 25 D] 20 1) 2= R 1) X 4 A% 1
Fe B Fo VPR e i 2 0 B AR R R SRR FE IR e 1 o IR B8 T R A VR IA PR B
BRI B ) e A P B AR NS 25 5 ik DR A o 1) H R R R B ) AR P LAV ) A%
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TR o ANGURELARN GUR TR B, £E3% 8 F T AR 5 B G 22k DR A ot 4 [X 3l T 7 AE AH 25 KR
El:R

[0238] 4z MGV BRI 45 & T PUELAZ IR A 155 DY RELA T BTl e A/ B PR 1
T ZA GV R AT RS 7, HAE R e R AE S 00564 (B, £EAR N I BUR
SE PRI ST I TR b i AR B AR AT T , FIAEAR S 5E B A% T rh R AT W58 1 2640 1) 4772 R e
JER B AME DL RS S XA S 5 AR IR T DI AR R e R 25 5 o

[0239] AR SC P 5 A% 6 B2 1) 244 2 o P ] e o AR A O S 1) — Fh s 22 Pl Ak 0 s R i o
1, AR ST ik S5 A% 1R 1 e A ) P o ot 8 D0 v SR R SR I S FTRE W) 7 1 2
() () &5 6 9t ROk 3R AT

[0240] BRI LS R REMI 255+ () 1B &5 i S ] R I & 7 - R) A B4R
FH B8 AT ART O 42 3719 7 290 At et 45 D0 s SR 1 o

[0241] X TR/ 312644, fitt il il 2200 52 1 72 DURE 5] B35 1) G I TR 3% A R A
) B IR IR A 2 e A A A 5 L TR A LA i BE R Al SE R

[0242] fig g il 2 I 52 AT R A6 B2 4345 5 A BV SEBR R IR e XRNAST B A I DNAE,
RNARZ H R () cDNAPE DUBEAT o 22 B 25 T A7 #E AT 3% — WU 58 P 0 75 Il R0 Al ) 8 2 T 3R 45
1) (4, Applied Biosystems Inc.MeltDoctorRFE) »iX B 5 &4 5 6 5 XUEEDNA
(dsDNA) &5 & Je bl 2 — (B 4nABT HRMHLE} . SYBR Green.SYTOSESF) [1)1d 4 1) G2 & W
dsDNAGL R} )4 1 2 (43 EATE I B T 20T L AN A 50, {H 24 45 5 d sDNAR 2 i1 2 ¢ '
e

[0243] 9y AT U RE , K cDNABSURH B2 B A2 0 2 55 FH LA /il 36t 78 1) /7 S8R0 IR FEE 1 2
TG RS PINFABN95°C LA T A Pl L d sDNAKE SR AR B, SR e 218 % 20 31 = IR B
TR 776 ) 3 T 0 A B AR T DA SO VPDNA Y 138 K o SR i 5 35 T B 5 A AR 22 18 T
FN95°C , [l iy JE LEUSCER S L7 AR 1R 5 O R B B0 o 5 01 5 2 5 S I Fp A7 7 ) d SDNAFK) B Rl
B bt o Ktk ] ) A5 0] S A 1 SE T PCRAX 25 (BINABT s StepOne PlusSEIPCR &R SiEL
lightTyper instrument,Roche Diagnostics,Lewes,UK) Uk 4E.

[0244]  F|FHi&E 4084 (W nlightTyper (Roche) BESDS Dissociation Curve,ABI) Y&
DA TR BE ) 47 T BR B (v b B —d GRJ6) /dT) ) il i (xfln) 22 IR A i s Rk 43 i %
P UL 58 dsDNAKE 54k 1) B 70~ PR % A8 (1) TRLRE o 1K — R JE R A T, 55 PR A7 TR AH L
1 FIIC 5 5 B E LE 8%, T B 40°C

[0245]  SEjiaf5|2: TPRD1 22 A% A5 BR A R 5

[0246]  4nsa 5] L op ik , Yovt SET B 20 Bt FHEO BT A e LSRR H R o 45 3 I3 R (IDT
Inc.of Coralville, IA) A/ Prisit HBACHE R ERSE S B IR T HAR it R 1 ros i ik
THRBR A PR R SN - A2 H R 1R K 2 5 b0 s o A R P BB B 1) 47 £E o AT S AT 4
IRAHIBA T35 A O TS 6 5 20 1 52 56 BT 75 B0 S5 A% 5 8. » 9 el TDT P AR U v < A [8
BRG] I TOK AT % 2 FLI TR (CPG) b, AT AV B 9t e 5 A4 (B A v P 2k AT g AR 4 22 2]
RY RIS AERZ T IR , W A RE L) = R A L AEARNC W) 2K R B AIAEG B N-2- 577 T BBk
5 o AR AP B PR b AE TR R B A TR AN 75 210 S L o £ B B L 2 45 RNy L BR AR 4P 2 A
WA H IR 5 B BRI 3 B e 0F HoA A3 857 U5 18l BEAT - Bl Ak 2 AL K S 4%
T EREEM AN LA R DA P 3R HAT - D R =S B B i BR15 SE RSB R 4 2
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2) ) F VU PRI [ 58 A% H R AN T — A% E PR AR I AE — 16D 5 S LI ek Y WA 5 I gk P fe v 1) 4 3
AT +3) W25 AR I NE R i 285 A2 B R I 8Ll 7 0 LR AR s IR 1 [ o A% B i LA B 1B He 2
5N =54 s 3 R F 2, BRI FIN-FR IR P4 7 155 F 08 2L WAL RS2 NG 5 4) Sy 7 A
1% IR [R) R Be A e , M FHBIRN K (B SR AR e 8 — ) , BliBeaucageidkifl] (3H-1, 2-2K9F —
T -3 —1 , 1- Ak Can SR 028 AR R Bt ATl 12 s ) 4 1t 44 o T Jed 52 5 7 P2 Ak
AR iR A E 8T PR S NMZEER, EE FIRRKPUA S BG4 5 k4 5
B, S5EAZ TR M T A3 A4 b A O EL7E e R SR AL AR 7 Jl e R 3 e 2 AR b 2
A1 HRRIAR N R R T

[0247] DU UEEAZH IRAL EE518A24

[0248] Sy 7 HEAT SEHEA2 P BT SEEG , FE3T CAIS%CO2 N 3R HAlbert Einstein-
Montefiore Cancer Center ,NYHJ518A24M e 7F A K 3% 37 3L (MEM/EBSS (Hyclone cat#
SH30024, BiMediatech cat#MT-10-010-CV) +10%FBS (Mediatech cat#MT35-011-CV) +5 5
#/FEE R Mediatech cat#MT30-002-CI)) HAK SLIHT— K G AMLAL. 5 X 105/m1 )
25 B BT ARAR B 6 LR T I HLAEST C AI5%CO2 R % B i 7 o 7E 5208 2 KW 6 FLAR i B 57 3
AR T AR KR IR O BT R TR T IR R B 20 uM )R o BV VT 211 54000
10pti-MEM%;F53E (Gibco cat#31985-070) #l4nl Lipofectamine2000 (Invitrogen cat#
11668019) 71 % . — ¥ & 20min, Jf HLiE N2 A5 18A240 B i 6 FLAR H 19 AL - AL 55
2 TR R A5 201 7K ) ZALLTR B 4 FH T B 0L Bt () X B £E.37 "C MIB%CO23; #£3-18h )= »
W3 SRR B A KB IR NN I ST IR 48N T, B AR H P AR A
PromegalfJ SVERNAS B 245 (cat#73105) B3k [ QiagenffIRNeasy SRNAS B R 71 & (cat#
7T4181) ¥ M & v ) Ul B P A4 ML B2 ERRNA K5 600ng RNAJNA 2 F] A 2k B
ThermoScientificlfVerso cDNAIRFE (cat#AB1453B) 8L 5 25 EcDNAW 6 5 X 7 & (cat#
436881 311 il 12k 7 1K) 7 58 I I Hb R AT 10300 2 S) S B HP o ke 13X — A SR s B (1) ¢ DNA FH T )
HHABI Tagman&[KRIEIR GV (cat#4369510) FIFHABI (Applied Biosystems Tagmandi:[A
LA 5E :Hs00155477 ml,HApplied Biosystems Inc.,Foster City CA) Biti 514/
B3 ok SR PCR W I 2L BRI 635 o F F StepOne Plus Real Time PCR Machine (Applied
Biosystems) f# F LA N PCRIFEHR : 50 °CHr4E2min, 95°C 4L 1 0min 40N EFF 1 (95°CHr4:15
FP.60°CFFLE Imin) o DA ST AZ AT B AL 38 Vi (1) S22 D8] 3R A A5 B0 AR A 22 T b 2 RE ot RIASE 0L
FE i 2 T8) 1 8S—FRAEAL I dCUE Y 22 Sk 1 5

[0249] 45 5L, WP PCRZS B 57w » FI&H#F IFRD1 ) & X SEA% T R b ¥ Ji548h , 51 8A 241 e 1 (1
TFRDImRNAZK -2 25 38 m (B 1) &

[0250] JRET A S M —FhEl 2 Pl IR Ul B AR 1 AR B, ARSI RN AR 52 R0
2 fiFt vk B 5 AR B AT SR B S B RS RS T 2 Ml — A HF TR
R R B R AE , IX PR AE P A0 BT 75 3 5 e SEIL — Rk 2 M e R R A, Wit AT
f ¢ 58 B 8 M. AT Be 2 SRR AT R

[0251] AR JF A 25 110 47 220 0 VI 58] 152 85 PR Gl 8 o R 0 T N S I P Jo o R SR ) A2
P8 FLFEAS F T A RE s IR i) Fir BRSO 22 3R 0 1 i R 3 5 S
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{110» OPKO CURNA LLC

120> GHLIREL TR RE NI U Iy BRI X Bk iy 1PRDL Mk

B

130>

{Aag>
N

a6l 25

<reu>

22105 1
2112
212>
S81E

DNA

408y 1

cteetggtie

eteeepagtat

teagesatttg

ttatteetea

attetcagaa

ttagecccge

geacagacge

toggeggeac

gtageagtpe

gecageateg

attgeagtes

2447

IFRD1

USB1/407045
2010-10-27

PatentIn 3.0

A

attvaaggte

ttgatgtine

ggetgatgee

teactapgte

gocgatoaca

cpettetnga

acgagtaaag

ggeggegleee

tggoggrgse

asatgticag

Ttatagega

tacatagtta

tttattactt

agetgettin

epancattat

ageteticse g

ctetetiogtt
agtgeagete

acgatgecga

cotittagtg

t ecoticeagtt

dagettetic

attttosott

cagaggeaty

gHgecascay

cactgttacata

gegangaact

gegatttot

agoogaagan

categgotgs

agadeadaran

CHECOLORRE

atgaagatae

40

ttacgtogae

gotooogooa

togeoteten

todtogetaa

goggaacact.

gacggogeng

ateaatigna

tugaseanaa
o

totetaatie

cotgaacipg

a Baattascat

ateccatita

cagecoacte

gepgoenggee.

gotcogacte

ceeeacoges

acageaggty

acaatgagee

gtecttgaty

60

120

360

420

480

940

800
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[0002]

atmagagtue

saatgetgta

grctpanaaa

gtatteagot

taaagaaaat

getttegtet

aatgittgea

geageactes

aratatgees

goctoetcte i

tottigaatt

cgragatget

PAHBgCEgY

cagaaaceat

cetatgacace

aattocttes

anacgatpaa

aactetagae

ttgettataa

teangangac

EAAZACHALE

tpsatitatt

apgtasgagt

gepocetgga

cattigteat

tigetgtitt

aaatatetic

taatacagtg

aateaatsas

taggaeette
gtedgbttie

taaatitegt
ctttasgeeg

anatgtatty

gattictest

» tagaageasa

trgasgnecta

acagtittia

tttaatgtac

ctagagtaca

eaageagetic

ehgpanages

gatgagoaac

attpgasagty

gggtoagety

atigecacag

actasaleet

agitguagey

tlgaasgetat

gaatgacttt

angapattot

gtatecagge

atgacatiac

atctonaags

ca gototetiot

elpaagaansg

gtasacatga

atagagagtyg

gegardagaty

agagatgteo

colgnacgea

gttettggat

ganetipgan

ttegaaagge

tetegapata

ttttetaatt

teoteggatts

gatactattg

azettgagat

gaatagetge

actitittta

gaaatagarsd

Lgaggpoagt peaggs

tgtatatiga

cagggatgea

cpcoagtpat

atttatatas

agagageagy

tetatitttt

acttagatas

agactgetga

41

oy

attastigae
tagasatsea
aacteatage
segttagoa
gragaotoett
tapggeaaact
tgaactatas
gaaagacact
tgoatggaca

geatiteeat

ctaaceetgg

ctggettcaa

attgancgat

tetgttottt

ggaccaatas

tgteeaactt

traactetgg

actgttatit

ctactgetge

sageticesa

tot ttggeastte

tgangacaty

degggeeana

gtaccactig

gettgategnt

ctotgcagoe

tgttggagas

tiictatite

cttttgtage ¢

gtictgatia

gagteettga

glgpacdagsa

s gatlbteeaa

aaadnaceaca

saglteasaty

peascgetia

tteaaagete

ttottetaga

aatgtattta

ttasatatic

1020

1080

1140

{260

1280

1320

1380

1440

1500

1560

1620

1680

1800

1860

1920

1980
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[0003]

tetgtaaate

agacageana

actgipgtig

taataictta

ctptatitit

aggaattata

agtteatgal

agtasacaty

agaclgattl

toaagaatas

gacaagagty

tataaagtiat

catgatgegy

tgattiacta

elggntacan

antttttant sgao

coatgagace

gaat tagead

t Tatetgeigt

aganaagaas

<ABOY

o]

ggoeettecta

aceReesgea

tgtetgtitt

gptgaapgety

teatetagag

cectettita

gt teattoecca

tieceacact

ctotoccact

cetoeaccet

trattitity

atteactat:

ttactgaaty

petptostpa

tgctetteag

Ctatapctgt

RLgreagasa

atpagactit

aasasaa

tecactpoat

ctiaagactt

tgecatteag

cticeactct

gettatatic

tetetiotae

gtatetivag

ttlacaceas

aftactetan

atgaatglieg

tigtaatgtt

aaaacaatta

tantgatuta

ttttggpats

it taaantc

acttaaaage

ggbtgeliae

glgoatitta

tteagepacy

geaacagate

atetigagett

ceattelaag

teccaaagta

tagaatgtta

trctggaaca

teetgagnag

getegatgng

tagtggaged

42

teghoataat

gocaaagltl

troatgoaag

tagtiveent

ctgteacteg

cattcagtte

ctbtagcatot ga

ctitgaaata

otegtetite

eteceteten

{3131 ;zxtgacae G

gtogeateet

satogeacta

gaattacaay

ptacgtgeea

aatasgopta

aatggoanaa

ttiatgecea

trattiatea

astiteltae

atatttaact

ggaagnagety

caltcaacass

agetatinggg

gageagta

angattiitt

ceggaetiaan

etgacatgat

tacetgaagn

caceceacet

cttaatatit

paagagatee

ettagataty

sgegasagaa

taagtegect

goeacttiga

2040

2100

428

480
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[0004]

cagacatiat

atgagttaat

taattanaaa

210> 3

211y 418
<212 DNA

tgtgacaagt gtelcatige theageaano cagaagacaa ttaatigtgt

faaagacatg aactaacand avacatitae tgaatganta aatgtattaa

daagaaaanad

218 HA

ADOs 3

tgpgacagtyg

cicoagdacat

gaacaggana

ctagaaactt

ggaatitiag &

ttgttaagan
tatateagaa
L2107 4

2> b0
212>

213>

cqon> A4

gatgecguce

RECCgeTgeT

tegtgggacy

cacttttiae

agagtogaga

DNA
WA

gtetieaget

caagteacta

aaggggettt

ceacctacat

ggeaaaatac

goggggatac

toglgegtet

ageggepgey

ceacatants

aatgattaca

ctooagactt

gltitgaccags =

v accatggata

teteatgetie

cectlacetg

geteteante

ttetgeants

aatacaa

gacotitite

etptiteac

gretoatieg

taagpingac

taatagaten

ctgtogooge

- gaggagigtt

gagotiageg

cpRetgagag

tgtigectae

43

gaa

tgtttansga astiagasgn

agangogeaa. gracgaaagyg

tteoagganag. acoacactee

aggatpatee etatetgens

caaascaanat

tgagtrtety

apatagenal gtetgecica

atatvacats tltgtiac

cglegotecg getgetoctyg

ccgettetty tieticggea

agpatoager gatggapety

gtette ggetaacaac

atitpggasteoe agtggeacas

660

720

740

68

120

180
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[0005]

teagggetia

getogtotea
attacaggen
210> 5

2y his
212 [NA

2187 FA

LU

feotaatgee

cottacotag

ctgcaacett

geetgeanca

sacteootgga

tgageedoty

atgtegaact

gtttgpcace

tecactgeat ite

tgevatteag
cticeactet
gettatatte
tetettctae
statetteag
titaca
210y B
iy 40y
<213% DNA
213> §§JK

400> 6

atotpgagett

cgattetang

teccaaagta

tagaatatta

tactggaaca

gacteaagey At

ecagetgsee

eteanatant

eacecggety

ctiageaggt

tacetetcte

chggietityg

- eheeetetge

adgstgacace

gtegosteoct

catcgeacta

gaattacaag

gtacglgpea

taatagacas

geapecacct

atanctttie

ctetgagete

tecatatige

vonacttaan

cltgatatgat

tacetgaaga

cacceeactt

eitaatattt

asagiugatoee

cttagatatt

ateageccad

cagentenen

ttttteatag

accactetea

atetectigee

[l bred et (dgi

caacesgage

greettoeta

agcaccages

tttegeecena

tgtotgtitt

cagttatitt

teaaataget

tgtigeceag

aagtgteags

elatitegtt

agettocagy

cctetiting

teaticoora

ticocacact

clteteeeact

cetecacect

trattottte

attcactatt

ttactgaaty

cecaattatit titgtetett ctactagaat gltagaatta canganagag ateetglote

44

s8]

120

180

544

i
o

60
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tittatteac
ttttttacty
getgretgte
agagtgetet
tiattgtgac
taatanaaga
aabgteans
2210 7
211> 429
(218> DNA
213>

400, 7

titgacattt

[0006]

ettttattan

teacaataat g

gageacietea

acagecaget

agtaanaaat

tgaataaaac

satantige

22105

Qi

21
213>

ZE 00
o E e

AL

tattglatet

astgtitaca

cltganatact

teagatgaat

aamtgteteon

catgaactiaa

aattattaat

etcatacaca

totglteaan

gatgnaggeg

teacettett

aattgamtat

agacaggdte

5

teagtaatgg

ceActectga

gtaagrtggs

gtggtactey

tigoticage

caagacacal

acatttatte

attaattgte

gtegeteges

aoetiattity

tegettacge

ctaagtesoca

totttettot

aacagiacgt

paagaataag vgte

tragnatgee

agegtttate

saoaguag

ttactgaatg

atteagltaaa

ttetggtttg

atagaegete

ceabtetont

ttatteltet

sgtactgtic

aattotaaca

45

ggcactiaga

anaatuagto

gooagecact

acanttantt

agtagatgta

tgtgtttigt

chgnagenat

cagtaecacs

ceaccttaca

caggagtapt

tagtacteaa

ttoetdgtaga

tattcaatta

agaagglteas

geoticatet

tigacagaca

plgtatgapt

ttaataatta

tagtteatgt
pagacatttyg
ttoatetgas
gtattteags
gtagacattc

paticaatag

agagacaaas

120

180

240

300

360

420

60

126

180

240

300

360

420
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[0007]

42207

FOFN N S A

<300> 8
gogancuiilag Gaugpagasy graagag

o}

<210%
iy eF
/2125 RNA

213> ALHH

pos

t

o

2205

S4u0y 9

UUB@;QGE@GG Heaecaeoy nacsgusa

210> 10
Gy 97
2125 RNA
2218» A 13Y

220>

w4l 10

darilaaliiga aUALCUHEREL geoatgy

Z210% 11
@iy 27
<21Z>  RNA
213y AT

<220

4007 1

HWRiguaauca sutagugacy ugatigun

<2107 12

46

27

]
3
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[0008]

4911y 27
<212%  RNA

@iy ALES

3

(2207
923y RALEEBEE

4e0» 12

HCCURAMaUE HRagReagaT BURCHa

210> 13

Gl 27

€212 RNA
2213y AL

<2205
2287 RNRBTE

400> 13

ULEASEHIUG MagLZagugy gouauig

<210y 14
Ly 2%
212> RNA
<213y AR

<2205

24005 14

MZRUCCHERT BEageuecga eusupgy

210> 5
ity 27
212> RNA
213y ALY

o0

Q23> RIUEHE®R

e

400> 15

47

6o
=~J

-'».-_j_
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[0009]

CHCUZCACUT caaugIngss ABcazags

210y 18
Q11> 27

2212y RNA

213> AU
290>

ez ROUBEHE

AUy 1B

VUUELERRLE UEAgLUEELY gguait

<210y 17

Gliy 25

<212 RWA
218 NITH#HY

7293 R X ek

400> 17

gulicegtUcl coallicuaag guege

<210y 18
ety
<212y
218>

<2205

283F T MEECYE SEQ ID NOt 9 IR Rl

<400 18

clpliaageilg gaugagaauy goaas

2105 19
211> 25

212> DNA
@iy A

48

% SEQ 1D NO: 8 { R B

5
~3

=3

25
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<220

1223y Jx SLUERCEFRR SER ID NO: 10 R By

40> 19

uggcacua. gauaifucast uautt 5
gugg Hua gavaucasy uautt 25

<2105 20
21> 25
@12 RN

€218y AR

<320
<9285 R NECETNE SEQ LD NOu L1 s

<408y 20

catcasglcs cuasaugant acaas 25

&1y 21
2ii> 25
[0010] <i?‘12> Im .
£9135 AR
290
22> RGBT SEQ 1D NO: 12 R H AR

400% 21

COARUBUCHE CCHCHUANAY cagga 25

1910 22
2211y 25
<212 RNA
3y ATIvE

SO0
223> BUNERTERSEQ 1D NO: 13 ByBOR T ANTA

¥}

400> 23

agacescany ceotagasac uiecs:

I

B
os g}

49
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£911> 25
£012>  RNA
213> AT EA

220>
2237

X1

YEETERR SEQ ID NOv UL PR B B AN

40e> 23

cagagucgea geunagegag gauca 25

Q10> 24
@iy 25
212y DN

i3y ALY

[0011] <220
€223 R MERRE SEQ 1D NO: 15 B R TR R

400> 24

cuguugcena canuggagig cagty 25

<210> 25
211> 25
<212 RNA
213y ATEA

B0
€228 7 N ELANYMA SEQ 1D NOU 16 B R H R

Y

400> 2

aulecaTeCR concagesue conaa 25

50
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