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g B2 FAL 1) 571

[0001]  FHSCHIIFRIZE X 51 H
[0002] A& FH I ER 2018411 HOH #2238 1Y S [F HH i 7 41 '5:62/758 , 088 1T 46 AL
i, AT A DL 51 R 7 2R A A S

BHREAR

[0003] AR B4 KRR (LNP) S AE Wi Ak &4 (G o7 AL R B B L AIR) 1 2025
IR R, Tk &5 N2 A A TIZER 2 TR I 259 CFLAHE KR 7 1, #ilan
A 1 S IR A5 AERNA (mRNA) LA A 5 15 A RNA B I DR AH BLAE FHI BN 2 A% B IR) A0 2504 34 18
2 A X5 DB 5 B0, UL IR , i XUEERNAZY 1~ (dsRNA) (B35 51 4 s iRNA) 52
FEATR YA A% BT ASRUFE R, B iR Y034k S 1 B4R e AT 4 i AN rE g Y o 35
ZIE MM IX = 5, siRNAIE I AR YRNAT-H (RNAT) P w5y B2 OR <7 1) 18 428 AL 1 BEL O 22 R 04 - 3
H L SIRNARI R SHEOK , 73 F 85 H 12 17kDa, 3¢ H B T JL 8RR 3248 2 A 215504 f i 7
M B 15 P B B 1 o e A7h, R 2% EL AR B RNABE T RS MIAE BE8 E o X HEAAE T2 38 1 s 1 RNAKL ZE (1)
KLY 5T o A DK At FH I 5 s T RNATRGE AR P HE 3089 ) 2 5 IR A 1020 1) 9 B
P o A 5 s T RNAGHE HIL BN FCAth A VR BI04 21 rb 7 £E 1R A% TR Bl DO P i, I HL O Bt AE AR A1
T PN I35 20 ) S % B 25 . 2 WL 451 4, Robbins %8 A\ ,0ligonucleotides 19:89-102,
2009 .mRNAZ} 52 B AL AN V22 Vi i P R 2 JE 4 1] RRAS R 2 . (W02016,/118697)
(00041 Jfig 5 4N K RIURE fh 751) B AT S0 PR A P9 AZ IR 33 12K o 81 40 5 L SRS ) 571 2 25 PR IS T SR B
PN EEAR T 75 (1) s iRNASFI & o 2 W Zimmermann®E A ,Nature 441:111-114,2006. 8% , it
MR TN A TIORL 2 W36 38 F 40 e 0 BH 25 1l o1 Bl B I BURN 2547 3R & I is o i) 2 41
G 113 o 7 T R AT IR BH 2 16 BT 5 B B AR IR &5 5, T H At 2H 73 SCHF i T ah K BORL I A2 e
EEE:S

[0005] LBy T4 v i T N KRR 1) 70 PR 32638 TH AR Vi 2 I 2R %5 ) B AETT R BE G id )
FH S5 ¥ 5 52 . 2 L9 i, Akine 25 A\ Nature Biotechnology 26:561-569,2008;Love%s A,
Proc.Natl.Acad.Sci.USA 107:1864-1869,2010;BaigudeZ: N\, Journal of Controlled
Release 107:276-287,2005;SempleZs A\ ,Nature Biotechnology 28:172-176,2010. R4
M 1 IX LSS, AR AT IR 5 B8 A IR o AN oK UL F) )57, B 3 o 79 8 i P i B it v 2500 9
A it FH A AR B R AR R B PT e

LZBARR

[0006] A HH 1 £k 5 Sl 52 B0 Ml J5 40 K SUHE DB 55 BT i Jo 4 K Sz ) 25 W 2L 50« Pl
I RGN K RO AN 24 P 2H s o FH T ) SR (9 \) Bt s i AL TR

[0007]  [RIL, fE—ANSLHE T R, AR B FR AL 1 AR B G B4 oK kL, HoA AL 2 LR )
JE SR 40 K R -

[0008] (&) —FhERZ MIZIR 7 ¥

[0009]  (b) AH[ % ;
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[0010] (c) DSPC;
[0011] (d) PEG-C-DMA; DL K%
[0012]  (e) N=NAYRHES TR )M -

[0013] /\/\)J\ %

[0014] BRI, HAPEG-C-DMA BH B /I o1 JH [ B2 AIDSPC o = g o 1) R /K B 4 b s
[0015]  PEG-C-DMA:#1.5;

[0016]  FH& IR )i : £950.0;

[0017]  JH[HIEE: £938.5; LA K&

[0018]  DSPC:#j10.0.

[0019]  FE— ALt 7 v, AR B IR AL 7 AR BH B g B g K ROk, HOoN RS2 BLR IR I o
YRR -

[0020] () —FhElZ PHXIR 77 1

[0021]  (b) AHL[|EE ;

[0022] (c) DSPC;

[0023] (d) PEG-C-DMA; PA K

[0024]  (e) ™ AIBHE + /I8 )ik -

[0025] /\/\)J\ %

[0026] Hh, HoAHPEG-C-DMA | FH &5 ¥ I8 J53  JH [ B FIDSPC o e I8 Joa ) BE 2K B 4 s
[0027] PEG C-DMA:1.5;

[0028]  PHEFHE)T:50.0;

[0029]  JH[&EE:38.5; LA K

[0030]  DSPC:10.0.

[0031] A BHICIRAL T —Fh 25264, Bk 2520 A 65 A i BRI i I3 4 K ks
252 b Ak

[0032] A BHISHRAL 7 —Fl F TR A R 0% B AU 7%, Frid 7 i $5 4 Fr ik 4 e 5
A IR IR PR T TR 40 DK UL 2 fih o B8 — ity , A B B AL 1 R A4 P BRAAR 411 e Vi 4 T FH A R 1
Trike

[0033] AR HHEFEME T —Fh TR 7 UL S ETh g 8 (1 RS Z 10 B4 B R AE ()
IR 7925 BT J7 ¥ B « 1) BB T I 5 973 1) A2 3 it FH A R B () i SR M oK R, L A% TR
Iy TR Mt TR MR B A 5 AR Thae 1 B 1 A IR (4 A2 42095 14 1) 2 11 5 () mRNA
[0034] AU BHIRHEAE T —F FH VR IT LA 2 K1 208 R e 00 1 7325, BT iR 5 18
5 v) A T I 9 1) 52 X3 it FH A B 1 1 o i oK ks, HR A R 73 7 I ) i st 3Rk
Z IR 221K ) siRNA,

[0035] AUk BHIGRHREAE T Ak B I I SR 4 K 0k , Fridk A SR oK ok B 1 DL T S e 1 2

5
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(1 T 1 8 B A5 GE S5 0 36077 R S PV T«
[0036] A WA T A WA FE M B9 KU, 7k I R 40 R U T LA 2 ok e 2
SRR 7 P P

[0037) A L T — i T80 S P 5 e 7 , kv 5 1 s )
R ¥ B 0 A5 T B R K TR

[0038] A A HR B 7 A SC/A T 0 T PR T-148 A 2 W 0 MR TR KB 1 T 5 e 4.

B A

[0039] E X

[0040]  GnASCRET A, BRAE R AMER, 15 W BL N AREE AR T H A5 o

[0041]  RIE“A) EFE+5% . +4% . £3% . £2% K +1%.

[0042]  RiE “T-HLRNA” B “RNAL” 5L “T-HLRNAFF 517 f& F8 7E T-PLRNAAL T 5 3L [K] 58 7 51 A
IFE) P 2011 B T, B % 2 B o) L 22 R B0 1 2k (9, ad o A 5 B A B R 5 T
RNAJF 51 E AR I mRNA T F 1) 1 B BERNA (1 01, 7% #4m i RNA) BOBUEERNA (B, XUBEAARNA , 41
s1RNA.aiRNABGHTAmiRNA) o F-HERNADK b 2 $i5 15 $EmRNA 7 51) BRI S EERNAER HH P 2% B Ah
R A5 1 5 TAMEE TR AR RUEERNA . P RNA °] 55 30 35 R 5 2 41 R AR [7] — R e 4 | —
B AL A A X (B, AR T R) o FHRRNAM 7 51 ] ) T4 K B L R 5 T 91

[0043]  T-PLRNAGLHE “/NT-HERNA” B “siRNA” , 4l 4K & A #915-60.15-508815- 407 (WU
) KR I T-PERNA , B0 38 3 MK B N 2915-30.15-258819- 254 (WUBEAAR) K% 88 , - HLAR
LA BN 2920-24.21-228821 - 234 CRUFEAR) A% 7 IR (5140, XUk s i RNART BN ELANT 11
K N15-60.15-50.15-40.15-30.15-258%19- 25 ML IR , fL ik K B £920-24.21 -
228021 - 23 MZEHR , 7+ H XU s iRNAR K FE A £715-60.15-50,15-40.15-30.15-258(19-25
AT T, A6 MK B 9 2418-22.19-208819- 21 MR IEXT) o s 1 RNAXUEE 44 7] £, 2 291 3 494
MEH R L2 8 L3 ME RIS 9 H i 15 B FR TS K Ui o s 1 RNAFK SE BB FE(H AR F: i
PN 3 TS 3 T AR XUBE 2 % IR 4y 1, Hoh — 28 0 aEFF H 53— DN N E AN X
B 5 B EREE T A 2R R UE 2 A% TR 4 1, Hoh A X AR UK 2 TR R Bl TR IR
MBSk 8 A H S BAME X R X I R e R 45 /I XU 2 A% R 7 T 5 LA K
B A H & BAME X A SCIX )P AN B 22 A1 85 10 il — > 2L 25 M IR 300 B 2 4% 1
By ¥ Fe A IR 2 A% T IR v AE AR PN SRR A0 I T L= A 3% 1 U s iRNAGS T

[0044]  fREHh, 1b 225 s iRNA 18 AT ik B K AF B RNABG 1T TEG YD) T B 24 3 K 1)
dsRNA (140, K B K T 2125 M EFBE AU d sRNA) 3K 774 s 1 RNA . 3% LE K d SRNA N T B A= 3k
PR siRNA (B W, Bl inYang%: N ,Proc.Natl.Acad.Sci.USA,99:9942-9947 (2002) ;
CalegariZ N ,Proc.Natl.Acad.Sci.USA,99:14236(2002) ;ByromZ A\ ,Ambion
TechNotes, 10 (1) :4-6 (2003) ;Kawasaki®$ A\ ,Nucleic Acids Res.,31:981-987 (2003) ;
KnightZ N\ ,Science,293:2269-2271 (2001) ; LA f&zRobertsonZs N, J.Biol.Chem.,243:82
(1968) ) e , d SRNAFI K B2 22 /D50 M H IR £49100.200.300, 40058500 M % H 1R -
dsRNAIJ K FE AT 141000 1500.2000 5000 4% H R — FE A B K - dsRNA R 2 i FH T~ AN 3
IA] 7t S B0 0 JES DAL e S o A L S48 v, ] | PR G s IRNA (B4, 3 s H B & B 2R
R IR EEAAR A T
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[0045]  fpASSC AT Ad RIS “GEHCEE 7 B A IC X 2 48 6 HAE e AN B A5 100 % HoAME
1] TF-FERNA (51 411, siRNA.aiRNAmiRNA) # FH)— &5 o THRNAR] B &= /b — AN N =

/l\\ lﬂl/l\ﬂ/l\\/‘—\/l\giﬁg/l\%@ﬂlzO%@EIZEI?'SJQB%E"JEZEHEZI\2\3\4~5\6~7\8\9\10\
1112805 ZAMZH R 0 o A B 3 7 Bl X T A 3 R AMZ IR B AT B B A = D0
ABE AR

[0046] 1 UNAZIR (1540, T-HERNABEmRNA) FIRZ R 1) “B & 8 Ve 9T A A& & 2 UL 7R
v 5 203, B -5 AN A AE T HERNAR A It AR 21 114 15 85 228 7K P AR LG 0 ) 0 3 1) 1) 3Rk
B — 2 &1 8 E 0 FImRNASE R R IE I &, 7R RIS P iR 1 B AE W ko 5] iR AR 1 A2
W8 2 AR T35 BRASE FH T HERNAZR A3 B N 2990 % .85 % 80 % 75% . 70% 65 % +
60% .55% +50% 45% +40% .35% .30% .25% +20% 15% 1096 .5 % 55,0 % I} , S H)L 51 5L (]
BUCRE e F1 I 2RI B A o A8 H AR STt T S, BT SRR 1) B 1 2 18 AR AR N 4R i SR A v R
I8 ) EE 0 R P T X ELmRNAR G 97 8 0 & A2 7= AR il o AE A BN B A S 2 52
ERIEA &R E/D50% (i, 2060 % 8k 2 /070 % 5t 2 /080 % 5 & /090 %) HI & Bt
S H o ) AR o FH T D0 R A R AT B A P R I ) B 3 N L, 5 4, 8 A SR R
N R FARIEE A (UBE £ ED 125 RNAED 5 | J A7 2248 JELTSA S PLUE B DI RE) LA B AR Stk F
AN 53 LRI 8 I A 7 B 5 BRNAZK P«

[0047] [ T#LRNA 5| 2 i) G2 N 2 “Uik /) (decrease)” . “Uk /> (decreasing) ” . “Ug b
(reduce)” 8 “Ul /> (reducing) ” & fE IR ZE € T HERNA (40, A2 1 B T PERNA) (] G 7% B 25
) AT ASE I P 937N o BT AB SO T A7 AEARAB U B9 T HERNATE L T 1 e 988 37 25 7K1 o EHAZ AT T
PURNA T L 1) T 58 37 25 Rk /N B o T ASE M P ik BT bU FE A7 AE AR AR Y T HERNATE 50 T Az I 2]
) B 3 N B 295 %6 . 10% < 15% .20% +25% < 30% . 35% < 40% .45 % .50% .55 % 60 % -
65% 70% .75% 80 % +85% .90% 95% 100 % B 5 22 . i 5 3 1oF py 44 411 87 285 240 . 5| 28 F1) 4
o PR 7= A2 982> (il , TEN y L TFNa TNFa, IL-68% 1L -12) B 7E it T HERNAZ 5 W A3 =%
TR D LR P 24 AT 7 A 2 K i - FERNA LK) B 78 B sk /) o

[0048]  FHHmRNA 5| & 1) % 9% N2 “Ul /N (decrease)” . “Vli /) (decreasing)” . “Vik b
(reduce)” 8¢ “Vi/> (reducing) ” B £ E 1845 € T-PLmRNA (1 4, B 1 FFImRNA) 1) 4 28 I 25 1)
ARSI Rk /N o A AR A AE RAS R I mRNATE 58 1 G088 97 25 7K S 8 FHAZ 1 IR mRNA 5] i
1) G T2 I 2 ) 97N B o PTG S P 907N P B FE A7 AE A 1 B mRNATE #5000 380 7y 4 928 B 21K
£15%.10%.15% .20% .25% .30% +35% 40 % 45 % 50 % 55 % 60 % +65% +70% . 75% -
80% 85%90% 95% 100 % 5% 55 2 . 388 55 188 I FH A4 A1 )37 25 200 i 5| A X 40 i PR 5 A i 2>
(5 4n, TFN ¥ JTFNaTNFa | TL-68% TL-12) 55 7F jifs FHmRNAZ 5 7L 30452 1838 1) 135 1 40
it DR 72 A il /D SH - mRNA P 5 188 97 50070

[0049]  4nASCHrsE H , AR1E “REZ 4R &2 Fa 7E -5 e % I BOME T HURNAGn AR AZ 11 1) s 1 RNA$
fik ST 7= A A U ) B 2 ) 4 L 0 e DAV 2PL 30 P A B o 7 512 ) N 2 2 AL 4]
SR S R 40 L A J LB R 40 (PBMC) I 400 PR 55 o Rk I ) e 2 7 25 44 497 2 7 A= 4
o DA - B AR K R T 4N TNF-a . IFN-a  IFN-BL IFN- v IL-1.IL-2.IL-3.IL-4.IL-5.IL-6.IL-
10.IL-12.IL-13.TGF K HAH &

[0050]  “BEAR[RE—" BRI LM T S5S P RZHRSES TN EX AR
A=A ikt )5 271 S S 5 2718
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[0051] G35 “FAE AL KM R ARAE IR S ANl WAL AR ST, IR S5
FLRE 7 9 28 ASABAN 55 oAl e 91 e S8 1 2% A o P A 25 A2 P BAORSUE () I BLAEAS [ B #4581
W AR 1) o B R PP B A et B R S PRI R 58 AR R RS I TR R FE FG 2 I Ti jssen,
Techniques in Biochemistry and Molecular Biology-Hybridization with Nucleic
Probes, “Overview of principles of hybridization and the strategy of nucleic
acid assays” (1993) oH , B ™A% S AT BV L PR 5E & 9 B pH T R 8 7 91 B #u0 0
(T)ARZI5°C-10C o T sEAEFTIR IR L T Ab TP 50 %6 TAN T #EAR IR ET 2% 58 T 4545 Fr 41
(RN SERR PP B B AFAE, BT LALET R, 2~ 50 96 B HR BT 48 5 4%) IR 2 (FE PR 8 1) & 1
5 B pHANAZ R MR FE ) o P S A1 3 T e 3 8 0 25 A i 5791 2 Y B e e SIZ B, o B 0 32 36 11 1
R AR, BHPEAE 5 N S B0 P e i 9 T8 SRS 101 .

[0052] = {5 14 P A A8 S5 A T 4 T - 50 % F i 5 X SSCHIL %6 SDS, 7E42° CHiF H , B # 5
X SSC.1%SDS, 765 CHEE , HH7E0.2 X SSCHI0. 1% SDSHFEB5 C N e ik » Xif B PCR, fi ™ 4%
PES G IR R 28 9 2936°C , BARIR KGR JE AT BGR T 51 WK JEAEZ)32°C 548°C 2 A1 A&
X T P AS PEPCRY™ 1, 38 3% IR N 2062 °C , B AR T P B R T B T 51 K A
R FPELEZ)50°C 22965 °C Y VE I P o 3% FH T A VARG ™ K8 1 3 8 B 8 24 2% A B 4590
"C-95 CHIA LR B AF 43080 - 255 B  RESE30FD - 243 B (K11 K Y B DA 2 2972 °C 1) S AR BE
RREEL-2) B o FH TR ™ R PR AN A 4 88 S B R O A5 S AL T 40 Tnni s 55 A, PCR
Protocols,A Guide to Methods and Applications,Academic Press,Inc.N.Y. (1990)
i,

[0053] 4 SREATIGM A 2 KA _EARTE] , JIAE ™4 2 A S A 2SS B IR TS R e A
AR o G, 24 FH 38 A% R B BT 0 V) B R ) 15 1 10 A SOAZ R B 48 DU, e A2 3
POl AERE SR I LT, A R 5 7 T S5 A% ARS8 S E T A58 o o 9 1 v S5 7 A e S8 S5 A
AFELEITC N VFE40% F LR . IM NaCl.1% SDSHIZE P 24758 , 3F HAE45°C R E1 X SSCH
Vel o BHPEAR S AT S DM s o AU N SRR ZE 2y i\ VR3], w4 2 AR A58
A% SR A AR A AL A R 1) S5 A o« FH T B SRS S0 T A SRt TV 2 225 30k
1, il iiCurrent Protocols in Molecular Biology,Ausubel 2843 .

[0054] fEPAPELEE Z LIS TS 52 T HIRTE “JE A [H — (substantially identical)” Bk
“FAF — (substantial identity)” 248 4EM HLL T FAlL R %z —sodE T3kt
X A 2 i ) R ) b B 11 B E X B BT HL G R RO R IS, AH IR 1 BB A 4
€ H o7 L AH A AZ B IR (B, 7248 7€ X E 2 /02960 % ALifk s 22 /02965 % . 7096 .75 % .80 % «
859690 % BL95 %6 [F] —1tk) i 99 F 5 BE 22 o e 1) 1 P A1) o 2 B SCER I, XA T8 k3K
A FE P 71 (0 B 81 o ARt , FE AR — PR AE TR N 2 /0 495.10,15.20.25.30.35.,
40455055860 MZH IR X .

[0055] T FRALL L, I H — AN PSR B Z 5 81, M 51 5 kT B A PP o)
EC BN, K I e R 225 e S N B SRR, R TR 2 4R 5E T SIAR AR, OF B
E PN FERE P 28 AT A FHERAE P S8 E iR € BRSO R RE R e 2 T
Ea i v a UL WA 1Y ED R e 5 210 1] iR S = 8

[0056]  dnAS SCHTAE A “EL BT 17 BLAE 0 e 2 NS B P AT — AN X B, Bk i S
Bk H R A5 EL60. 0 H LA 10E K45 HIEH 29152 293048 i 4L, L £ P4 Fr 4l i
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X 2 5, Tk — AN S5 AR 2B RS B 1 S L S L B BB B
T3 7 AU A RN o W38 I DL R 7V R AT 7 A1 ) dee R B ORE DA B A, 451 40 Smi th A
Waterman,Adv.Appl.Math.,2:482 (1981) B /& #B [F) Y& 1 v ; Need leman fiWunsch,
J.Mol.Biol.,48:443(1970) B JE ML X & ¥ ;PearsonfLipman,
Proc.Natl.Acad.Sci.USA,85:2444 (1988) M ABLAMEE 2R3 s ixX L By v MLt (g
FRE B AL S (Wisconsin Genetics Software Package) H1HJGAPBESTFIT.FASTAFN
TFASTA,Genetics Computer Group,575Science Dr.,Madison,Wis.) ;B¢ FahEL %A1 H #L
K2 (Z W40, Current Protocols in Molecular Biology,AusubelZ¥ A, 4wk (19953
D) .

[0057] & & FH T # 5E F7 51 [R) — 4 1 40 Lo R R B0 ARACL P AR B3k AR A ik S 481 A& BLAS T A
BLAST 2.0%0%%, Higp D4R T-AltschulZE A\ ,Nuc.Acids Res.,25:3389-3402 (1977) I
AltschulZ A\ ,J.Mol.Biol.,215:403-410 (1990) H . fd F B A A SCHA IR 19 2 5 I BLAST Al
BLAST2. O Hfy & A K B HIAZ R 10 3 H 1] — M 1 0 b o FH T SR AT BLAST 20 A1 i 01 v 3 3 ]
KAEYFARE B P OA IS (http://www.ncbi.nlm.nih.gov/) .

[0058]  BLASTH i ik it AT P AN 7 51 2 [6] @) AR AU (R Se o 43 i (5 0L, # anKar 1 in i
Altschul,Proc.Natl.Acad.Sci.USA,90:5873-5787 (1993)) o HHBLASTEL VL2 AL () AR
— AR R/ NAIEZR (P (N) ) v, B T AN IR P 51 2 18] DL O A AR A2 I k2R (1)
TR N, G0 AR MAAL R 17 91 5 S A% R 7 7 I LA R, B /INFIRE S /N T 290 . 2 FE AR %
H/NT£90. 0137 HEAR RN T 250001, WA IR R FE 51 5524 51 AL .

[0059] iR ST AT FHI ARE “BX R /2 T DA B OO BE T2 203 A &8 2D A T S8 A% i A% T
PR B AZ MR AL T R 1 58 S 3t HLAL FEDNAFIRNA L DNAT] 2 BL R T2« 461 4 e 43T~ JBREDNA |
56 454 FIDNA \PCRP= ) L 844 (P1.PAC.BAC.YAC. N\ T4 thfk) Kk & & 771 Ge o fk
DNABIX LE 20 [ T A= M) A2 A o RNATT DL R JE 3K 2 siRNA LA XS FRF-HERNA (aiRNA) il ZINRNA
(miRNA) \mRNA. tRNA.TRNA. tRNA.f#ERNA (VRNA)  H Y #ERNALL S e A1 A AR BLHE
B O RIAZ BRI A s A& A 1 3 B R S B IR () A IR 5 T IR AZ R A2 A5 BRI R AR A AE I
FEAERIRAFAEN) 3 BB 55 SRR AR 45 6 VT ISR 0 S A4 , (AN R
T, BRACBEER IS 2 L W L TG B F IS . TSR R R L 27 - O- B A M AZ P IR AR - i 12
(PNA) o B AR A DI BR 1], 75 AR E 3 55 B A 5 S B RIS &5 & P 0 &8 RIMZ IR
[ 2 RSB R - B IR 3 A a8, 75 TVRE 2 AR 7 51034 R B b Jek a5 FL AR s AB 1 I AR A
(il 4 , 87 200 T HUAR) AL AR R L B ) [F) 5 A%  SNP AN B0 7 471 DA K BH At 48 BA 19 7 971 o
PRI, 187 2500 B n] ol i = A o — AN B N R BT R) ST 1 5 A B
VA AU AN/ B AL AR S AR R S Batzer®E N ,Nucleic Acid Res.,19:
5081 (1991) ;OhtsukaZs A\, J.Biol.Chem.,260:2605-2608 (1985) ;Rossolini%s A,
Mol.Cell.Probes,8:91-98(1994)) . “Bx HIR” & A bl i A% bE (DNA) BUAZHE (RNA) L Bl Fl
T R T 22k (] o A% 7 I e ot W R i 22 A W 2 — o L™ L LA R g , T Mg A& AT e
Bt D BFERINE G VRIS | R i | CL R4 | B | JR I E | JJLEF AR SR A0 5 LA
T PEE WA R WE [ 5 AT A4 5 LB 48 (AN PR T T80 BB 8T e A 25 ] (AN R T M 2 B e
FRIR G A e B AL A& 1

[0060]  RIE “BE[A” A FR AL & 7 AR 2 KB AT 4 2 JUK BT 75 L1 4 3 20 K B B A K 7 B 1)
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%8 (1540, DNAEERNA) [T 51

[0061]  GnARSCRT A ) “TE R =47 A2 HR L R B =4, GORNARG KW a 2 ik

[0062]  RIE “Hg i7" 2 e B EA R T HE BRI FR I — H AN E D, I BRI T A
FARMEE T UL HIEFENTEE R E D=2 (1) “fRi s g 517, HALHS A8 b A BL K
s (2) “BEMRIT , HAFEREAR AR AG s L& (3) “fTAE I HE BT an Sl i .

[0063] WA SCHT Y, AR TE “LNP” 2 $i8 i 03 - A% B RO B 1% - g S s (il , % e A% PR -
JE JFUBURL) o LNPER 7R I J5E (191 2, B 28— T Jo A BH 25 5 I s Ay 1B 0k 5 4R 10 286 i )
IR % o1 RS P SR, L A% 18 (1912, siRNAaiRNAmiRNA . ssDNA.dsDNA. ssRNA. %5 & SERNA
(shRNA) dsRNAmRNA FH &3~ HERNAB TR , G4 B L 4% 3 T HERNASKmRNA[Y) k) G137 g
JRH AR — AN LT R R E D50 % B EAE AR R AR AN R R R D
75 % B AENR A s 7E— ANt T B AR I 2 090 % B R B s I HLAE— ANty
b AR SE A B EHENR B  LNPIEH 23 BH B8 1 I6 52 AR FH & 1 i S AR o 4% & 4 (191
U1, PEG- HEJRZE & 4) « LNPAR LA T RGN A, BN EA TR R KA (L.v.) VS JE R
FEK PG IR 5 iy, e AT AT FEz vty A (9, 55t PS50 S 3 40 TR 3506 - B, IF HEAT]
A IR 7 By 5 57 A A 5 i B e RS AT (0] 0K B 6 R SR8 () U BR

[0064] 7 BH T A SR A0k (91 4, LNP) J8 % B A 2940nm &2 £)150nm £150nm % £)150nm. £
60nmE Z)130nm. Z)70nmE £)110nmEL £)70 £ 4190nm ) EAZ, IF AR FEA FEFR . A
Ab, AFAE T AR W B g USRI, A% R R /K R 6 A P AZ R I 1 % A LA P - A%
PR - G RIORE e FL i 2% 7 A JF T an 56 B % R 2 1520040142025 12007004203 1H , iy
BEF AR AT HEH T HE H L5 7 ORI AR

[0065] AR SCA A, “Mig B B o] LR FR 75 58 A AL o B B B & 1 0 T $R A%
Fi (45, FPERNABLmRNA) (1) B kL o 75— AN S 5 8 9, 1R % 56 4 B0 3 7 i o s
(521, LAY BLNPESHARAZ R - g J5UURL) o

[0066]  ARAE “PHES i i =48 CL, AL

o /\/\)\ %
CLy

[0068] BB KYEG B AE fe B A AR S AL S, PR AR Sk A AR AR T
ﬁ%ﬁ’i@%ﬂﬂwL@%HE’JHEEﬁﬁXXﬁ%HEﬁi@%}S‘Z AN AT B IR PR IR B AL U
BRI o 38 A 0 SE B A5 AE AR T B2 9 e 2 H il N-N- ek e a1, 2- T
SRR3R AL S DA B L, 2- etk - 3- E A A

[0069] AR “Rl & /2 $8 IR HUBURL A LNP -5 40 i (0 s Rl 5 PR B 0 o M6 T Dy Jo i 0 ] 40
s A A A | A S D

[0070] WA R A Y, ARTE IR R 45 2 il Bt o B S K I &4

(00711 GuASS T4 S AR WU S A2 38 2 s Bl o A 35 RAT IR s i) A3 LI 7 )
HED.

[0072]  friAS ST ffe A FH A 38 B &S 52 2 4R DB 20 F I AR AL , FAER T AR AT B 40 I R, (H
BAE 2 I ATAE A AR P AR AL
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[0073]  E5%HR - Mg SO WILNP AH SC I “IfL 75 A g 17 22 18 TR 75 5% 5 T4 0 35 P4 fAt e 5
DNABRNA) I 75 B34 R il 5 2 i A 2 b 3 A g o 5 11 3000 A 45 491 G o 4 1L 375 000 5 L DNA
i N 7 B RNABE I 5E o

[0074]  WIARSCHT I “REiHE7 R IR (0T HERNABIMRNA) |72 AW 73 A 2 LE AR
(140 g J5R SR P 338 35 o it FH Y — e R 0] 5 R SR AR R R Ik (HA 2 5 AL KRR
ik RGHIE IS E HE, UEHIGT ENFIRE T SRR 2 E868 0 N TIR1E 2
AW AT, T T LR T A, (A R 380 1 5 it FH 57 PR 9 S T 2 A AN 2 R T
fR B RE (it w88 B (FFHE I 4S) sl ok P SR g 45 &) - e BRI R 5t
180 306 T 3 3ok A AT L R AT AR g S, B ) A K PN R T R R N o 7RI I 1) S it
J7 R R TR 1) 22 0 388 025 10 ek Ak PR G s S T

[0075] AR ST A “JRy i 18 A 18 B4 Im) AR DAk PN ) BB A7 38 38 A R, G0 HERNA B
mRNA o {51 401 , P 36 sk 2 A S 380 2 9 S A7 a8 Aty 28EL 508 A7 a8 o 1) AL B 2% Y
I o U JBR IR IR 5 ke S S 2k 7

[0076]  ARAE W I R FaAEATIE FLANAI RIS, G N /B ORER R S B B TR A
KaE%,

[0077]  RAE “SEhE” & FRAFAEAE T 57 0 20 B AN 52 4% ) AR K 1) — B AT 4] Bl 72 o R A
T T R0 R R0 g PR TE Ve A N 1) R PRI B 2 A sl sk DL KB o B
VG2 () S , 0G5 72 Wi RE RN G 2 S5 i o A [R) 2R 20 1) e i 174 I 5] B 55 1E AN PR il
g e B LT 1 I N B (B 80) e B s IR 38 e TR IR e bR 2
Jarh LI O B s AU L BU A I e (a0, AR ) | TR A R I AR  BOIR
JOR A0 BRIRE B Jk e PR EEL U K R Sk 20U B DR IR DA % It o o R A AL e g AR
B il 14 S 451 60,358 I A B e (HCC) 4k VR g (M9 2, bl — 8 FLAth S e 20 S 20 (1) 4% % 5|
i) UL K BEAHRLIRE o G AR SCRT A Y, P f 5 — N B AN 4t

[0078]  sLjifi /7 RIHHIA

[0079]  FE—/NSjiti 7 EH , —FhEk 2 PR 73 7% siRNA.

[0080]  FE—/NSijia /7 e, — FhEk 2 ML IR 7 T mRNA

[0081]  7FE—ANsEjifi 7 &R, g K Bk B K F 2170 (B g /) - (ZFR) HELL.
[0082]  FE—ANsEjii 7 &R, g K Bk B KT 2181 (B8 fR) - (IZFR) HELL.
[0083]  FF— NS 7 &R, g K Bk B KT 21900 (B8 fR) - (ZFR) HELL.
[0084]  #E— /NS 7 e, g BNk BN H A 2922 F 42500 (A D) « () E &L,
[0085]  7F—/NSEii )y &+, PEG-C-DMASZPEG2000-C-DMA.

[0086]  FE—/NSjita 7 e, 2y -G BC I A T R Rt

[0087]  7F LGS 7 R, A% TR 58 4 B 75 AR UV 0 AR B 4 N, (R A5 g TSR R
P10 A% B8 L 7K VAT HH X 48]t A TR T B i 1 T 5 A 1) TR R o A B i o 7 i 8 LAt S i
ZH, IR USRI I LA a0 N IR AR TE 5

[0088]  7F LSl A, % R B & FHLRNAZ T, B 4% s iRNA . aiRNAmiRNABL EA 1T &
W) o 7E G H At S5 v, K% IR AL 2 B B XUAEDNA L RNAER DNA/RNAZ SE A4 , 461 4% 2 S BERE TF
FR A% SR G 2 R S A IR B e TR &) o 7 SR S oA S5, R L & — A Bk
Z AmRNAZT T (il TR E9) -
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[0089]  FE—ANSLiti S+, IR AL B siRNA FE— ALt 7 E 1, siRNAZ TR K R Z)
1558 24160 MZ TR (140, K B A £115-604 . 15-504 . 15-404 . 15-304 . 15-254 8 19-25
IMZEER , B E AT 16 17TV I8 194 .20 0 21450 22 0 23 L 24 B 25N 4%
FR) HIRUBE X o A B 1) s 1RNAZY T RE 5 LE AR A/ BRAE AR YA 0 7 41 (1) R IA T ER

[0090]  7F— LSty R, siRNAST T 2 2 /b — MBI A% IR o 76 S SE A0 1 1 S e 7y
Z, sIRNAZY TAEXUBE X AL S — A S =AU A S B S A
B} 5 2 AMB A% LR o 70 52 2852 P, s 1 RNATE SUHE X FP AL 4 291 % Z £9100% (5l , 2
1% .5%10% +15% .20% +25% +30% +35% .40% .45% .50% .55 % 60 % 65% . 70% .
75% .80% 85%+90% 95 % B 100 %) A A2 IR - 7E D01 B 5Lt 77 22 UEE X Hh 2T
2125% (B, > F£125% .20% 15% 10 % 85 %) 5211 % £ £925% (B, £91% -25% -
5%-25%.10%-25% .15%-25% .20% -25% 8i10% -20 %) HIAZTF B 0, S 1B M A% 17 B .
[0091]  FEH AL EH, siRNASF TR S B A% L, S (H AR T-2° -0- F 2 (2
OMe) I H R 2" - -2 -9 (27 F) R .2 - A TR .2 -0- 2-F &KL H) MOE) #
TR BUZIER (LNA) AZ R UL X EATRIR &Y  TEAR IR B St 77 2, siRNAEL 572 OMe i
2 (40, 2 OMeMmrA AT/ B s g 4% FFHR) » Bl anf%2” OMe - S FF R 2" OMe - JR T X FFHR . 2’
OMe - SR EFAZ TR  2° OMe - M e A% 1 IR LA A B AT TR &4« 7E BEEL Sl , s iRNAAN L 5527
OMe - iM% e 1% IR - 7E HLAh St 77 S8, sTRNARL B R IR L5 14

[0092]  siRNAT]7EsiRNAZ T XUEE X 1 — 45 BE (R, A B SCIT) B0 26 B8 A AL 5 &1
(A% IR o i by, 76 s 1 RNAXUBE A 1) 0UEE X A (1) e B PR AL BB 1 PR B AN/ B S T R IR » oK
TIRT L BRSNS/ 8= LEEH I 2 D — A A A TN A A ECE 2
PREFIZ T R TT LA S B 1) PR EF AL T 1R, 12 OMe- JR PR IR 7 — Se S2 it 77 22 vh , 45 U/
B SCEER A R RZ IR 22 OMe- JREFAZ IR . 2 T S H IR, 5 SR/ 3%
SCFEHF B DA A A DA A SR 2 A SR 0T LB S 1%
TR, N2 OMe - SR IR o fE — LSt )7 b, A SUR/ BUR SCBE I A S % R 1Y
722 OMe- SHIZ IR -

[0093]  7FHLebsifi 7 e, siRNAF FIH (9 & 4D — A AN AN IS CEAS AN B
BEZANS -GU-3 7l il amd ik 5] NS LLYERRD -GU-37 & 7 RN/ sl i i 51 NS 1%
HRUN2 OMe A HF B K ANLAME i .5 -GU-3" JE FFal 4b T siRNA/F FIAI A 8% e S B i#5
S .5 -GU-3" FE a4 e AR AR B AT B AR, B A TR 1.2.3.4.5.6.7.8.9.10. 11,128
B2 MEHR D TT-

[0094]  7F — L) 1k 14 St 75 b, B M 1K) s 1 RNASY T+ 1) H 928 a3 EU R S 1) A A& A5 1)
s 1RNAJT FI R G 28 BB /N o 75 SRSt 7 S8 H S LA YR /0N P 4 28 SRS Joli ) A2 1 Y s TRNA
53T R H LR BE X HURE 7 FUIRNA TS P o 78 7 — AN St 7 S8 H B 111 s 1 RNAZ) (1) 50 58 )
T J5RT JEL A S DR 2 A VU BR 1K) e 0 R B 7E s iRNAF FI Y 9 45 7E s  RNA SIS 1 1) XU
X P GIN B/ N HEREVER 2T OMe & 1 >k I DA 7 B e Ak o 78 S5 e S5 H , A 416 1) s I RNAFK
G 5 I LG AH B ) RAZ A s T RNAR) B e il /s 22 /0 2959 .10%6 . 15% .20%6 .25 %
30% .35% 40% +45% .50% +55% 60% .65% . 70% . 75% 80% .85% .90% .91 % .92 % .
93%.94% .95% .96 % 97 % .98 % .99 % 5100 % . A4 IH L AR N BEHIR A B F B4
s 1RNAZY 1 FIAH R (/) ARAE 1 () s 1 RNA 3 (1) G P28 R Jo3 ] e ok 4] A 7E e LB AR ) &R 4t
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it FH A8 P 24 1 25 T IR B A 18 R 8 (WA STA T HILNP I 22 4t) e ey FLsh ) 2 4
M2 J5 2P 7N 22 204 /N P INF - a1/ BRTL -6 7K PSR A 5E

[0095]  7FHESLsjif 7 2 A s iRNAST T B /N T 3055 T A R RAB M I s i RNA- A5
fRITC, , (R, P2 KAl ) (B, 4B 161 s iRNA LA /N T 8045 T A R R ARAB 1 ¥ s IRNARY
IC,, T IIC, ) o FEH A S I 7 T b AB M (1 s IRNA LA /N T 8 86 T AH L (1 A B 16 ) s iRNA
P H = AE I IC, o 7EHAR St 7 T AB M 1 s IRNAELAG /1N T 505 T AH L AAS i ¥ s IRNAP
FEHIIC, o A IL AN FORHAR S 5 A AL 51 B - S il 2 5 HAB ) s iRNAFIAR R
AAEMGH] s IRNAF IC, fE AT AR SIUSE AR N 51 2RI 7 VE 2R 5 Ui 7€

[0096]  7E 55— /NSiti 7 2, AEXS T AH L) ARAZ A s iIRNAJF 21, 1241 (1) s 1 RNAZ> T~ RE %
fEE/DZ15%.10% 15% .20% .25% +30% 35 % 40% +45% .50 % 55 % 60% 65% .70 % +
75% +80% +85% 90 % 95 % B 100 % T #E 7 51 1 R IETTER

[0097]  FE L5t /7 S, s IRNAZ T~ 49 an 75 XUEE X A SR/ B3 SCBE R AL & B iR
FEAEAM o 7F HAD ST 7 R, s IRNAM a0 78 XCEE X ) SO/ BOR SCRER A3 — AN AN =
AN YA BT 2 AR - FEAS I AR A ST R, s IRNAANEL 5 R = A2 11

[0098]  7E 54N St 7 227 s I RNAGI AN 78 XUEE X I SCRR/ B SCRE R AL 5727 - i 4
R - 75 7 AN St 77 22 b, s IRNAGI AN AE SUBE X (1 A SN/ B s SR AL 8 — A A
ANV ECE 2402 - AT IR - AR ST B, sSIRNAANEL 52 - UL H TR
[0099]  FERLLLsLAgrh, R AN/ B SCEEHR I OUEE X (137 - Kt B A% IR AN A2 A2 A1 1)
W TR o A5 L ARSI AT T, Bl A SO/ B e SCBE R I BURE X 1937 - R o (40, £E37 - R 3
) — A EA B M E R N) B H R A 2 B 2 H R -

[0100] A SCHEIAR R s iRNASF ¥ ] 78 XBUEE X B — Ml sl g ] b B — A A=A D0 AL
FHZAEHE RIS R vy, BAT A SURE XA — sl g )b k= 5 g (R, AP K ) o
EHh, s 1RNATE XSUBE X (1) B — LA P ME BRI 3 58 H ity o 78 S e s il v, Je SCBE B 37
R H o 0 B A BRME I HA SCEE B3 58 H i 5 B A1) ) H AN B A R AT
B A, 37 58 H oy L5 4 7 4 Bl BRMEEAS B LAY A — LS T R, 3T R e A —
A AR Z AR, W27 - AR (27 H) BT IR « 75 Le e (1 s il 77 B
37 9% v A WA T (dT) A/ BPR F AL T IR o 75 HoAth St 77 S8 Hh , RURE X 1 — sl iy ]|
(13”7 5% Hh g R ) — AN B 2 AL R L S AR IR ) A% T IR o & 105 X A% 7 IR 1 A RIS 1) 14 S 451 7E
R, I A2 OMe A% R (2 - AR -2 TR 2 - I B R .2 -0-2-MOEZ 1R
LNARZ IR VA S EATTRIR &4 o AE DL IR St 77 S8, A7 AE T s iRNAR A U/ B8 SUEE B
3R I — AN A A ECE 2R 2 OMe % H R (40, 27 OMe M e
/BB NE TR » AR 2° OMe - B A% HR \2° OMe - JR A% H R . 2° OMe - IR A% VIR . 2°
OMe - HUmE BE A% B R LA &L AT TR &9

[0101]  siRNAW]fI, 75 faf S K PA] R IA YU BR (1) AAB A A1/ BAR A ) s IRNA P 51 Hp g 28 /b — A
BRAY (B, A A A VA S B A IS AN EE ZAS) o siRNA
(RIVE A m B A o AT [X Bt A3 (5 I ™) R0/ B %o — Pl 22 b 228 BR] PR AN ) X
BUZE K3 PP 81 o AR SRS S R, FEVR A A AR AR R R R A TR — A e 2 A (9
ZFAN AU VAN BN\ U AN ECE 2N 1B 17 s i RNA . 75 s
s, FEVR G W) R AR AE AT SRR R SRR YTER I — N2 A (a0, 2= L = AN DA
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FA IS AT AT ZA4Y) RIEE siRNAFF 1)

[0102] 7 —usji 77 22+, siRNAZF 1) e SCRE AL 7 5 38 7 41 Bl — 3 40 22 2 2180 %
85%+90% 95% 96 % 97 % 98 % 599 % T %I 1) /7 F1 5K Fh 2H i o 7 oA S it 75 Z H , sRNA
A F 1 e SRS 5 1 B — 343 100 % RN 3 51 3% ph L 2E R 7 LAt S Oy R
s1RNAZF T 1 e SUEE AL 55 507 41 B FL — 50 734 1 b 2458 1) 3 271 3 el L A

[0103] 7 H At SE7iti 77 S0, siRNAZY T HA SUEEBL & S8 7 21 sl K — 84 2220 2980 %
85%690% 195% .96 % 97 % 98 % 8499 % [F] — I ¥ #1| 5 H HL2H 1% 7 S5 A St g v
siRNAZ T SCEEAL 5 5 317 41 Bl — 43100 % [7] — 1 7 41 5l B HL2H Ao

[0104]  JIHL[] B AT AR 40 1 S A5 A0 355 (LA PR T ML 5] 8 DL 5 o ) L 5 s ) 38 o] e O ]
Fe-27 -FR O HEWE IR EE AL - 47 -3 T AR DL K eI A ) ARSI T R L -2 -5
TR A B

[0105]  GnA ST, DSPCIE H6 — A i Ik ik s Ik EL B

[0106]  7EA K BH ) AE BURURL H , A% R ] 56 4= /B 3 78 BT ik JURE 1 g Joa 3B 23 N » AT AR 7 4%
PR AN 52 B P26 A o AR LR ) STt T S8, A 3 AR T HERNA (51 41 s iRNA) BEmRNAFLNPHE 578
LB E UKL I BT 3 N AT DR 37 A% R A 52 1% R B A6 i o 76 R B s g v, 7237 °C 1 4
$r B f2 T IZ IR 2 /0 2920.30. 45506073 B0 2 JG LNPH [P AX BR AR T AN it o 7 5 1k L At 512
e, 2637 °C N B R L T E 2D 2930.45806070 £h el & /0 #92.3.4.5.6.7.8.9. 10,
12.14.16.18.20.22.24.26.28.30.32. 345,36 /Nt 2 JGLNPH [ A% FR Je A NP it o £E HoAth
SCHE T A, R ER (B A% R , s i RNABmRNA) 5 550K 6 i 5 355 20 5 A o AN K B 1) #7510 1) 2
b2 — R g R 4 A W% FLBh Pt N3 A T 5

[0107]  ORIE “Se A Gud” o N o RO HH 1A% BR 70 5 % T 1ML 37 BI0Ks 16l 38 %A@ Ui 25 DNA L RNA
B A A R AR RN e R R B E R R AR AR RGP, K8 R
100 %6 (1) 9 B5 K% B2 11 4ab B o B AR 3% /I T~ 2925 %6 () Sk v (1 R R, BRI /N T- 2910 % I L
AR IR /N T 205 % B BRI R R B B R CERR R VBT RIS = N, s e e s
Oligreen® 3 & sk # 5 - Oligreen® & F-F- 5 & 159 1) 52 A% 7 8 A S S5 DNATRNAK) 2 R
Bk ez R g 6,77 (7] MInvitrogen Corporation;Carlsbad,Calif.3k15) . “Se 4B
W FE 7R NG SRR A I 5 A 1) 5 A0 2 e 2 R P it F BT AT A 2 BT o g A1 309
[0108]  #E 75— N7 1, AR SR T 65 2 5 BUBURL 1) g BURURE (191 4, LNP) 4H-54 - 12
I St 77 e, A% R (WA, R4 R) 56 4 B0 3 7 i SO (51 G LNP) 1 Jig 5358 43 9, 1645
2130% E£1100%  £140% E£1100% 24150 % £ £1100% £4160% E£1100%  £)70% E 2]
100% 2180 % #1100 % £190% E£1100% 2130 % E 2195 %  £140 % E £195% £150% &
£195% L 2160 % F£195% 2970 % £ £195% 2180 % Z £195%  £185% A £195% 4190 % £ ¥
95% £130% ZE£190 % 4140 % E £190 % £150 % FE 2190 % 2160 % £ £190% . £170% £ 4
90% £180 % ZE 2190 % 5% & /0 £130% 35 % 40 % +45% .50% .55% .60% 65 % . 70% . 75% .
80% .85% .90% .91 % .92% .93 % .94 % .95 % .96 % 97 % 98 % 5499 % (Bl HATA77 43 ik H:
HH P YE LD (0 SRR (1 4nLNP) 78 H AL LR

[0109] 3@, A K BH B AR UKL (51 4, LNP) B A 291 22 2510084 g J5 : 36 14551 (54, g o -
ZIR) L2 (i / RE b 2) o AE— Lo s, IR 5T« 3 1550 (5l an, G B2 - % R) b 26 (i &/
B R) FELN B Z150. L4128 24125 L4138 2120 L4148 £ 15804152 211 0FVE A o
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[0110] 38, A W i B ABRE (191120, LNP) EL A £340nm % 29 150nm /) P-4 B A%  ZE DL 1
STt 7 R, AN BH R R Bk (14, LNP) B £540nmE 25130nm. £J40nm % £120nm. )
40nmE Z)1100nm. Z150nmE £1120nm+ Z150nmE £ 100nm. Z160nmZE £]120nm+ Z]60nm £ %]
110nm. £760nm%= £J100nm- £J60nm 2 £)90nm- £60nm % £80nm. 24 70nm % £ 120nm. £J70nm %
Z1110nm. Z170nmZE Z21100nm Z170nmE £190nm+ Z)70nm £ £)80nmak /N T £ 120nm. 1 10nm+
100nm- 90nm=Y80nm (& HAT AT 73wl HeH (R G D -~F 3 B AL

[0111]  ARKBHIESEHE T —Fh WS, Bk 25940 & W) A8 A8 SRk 19 I s ks (f31]
U, LNP) FHZ 2 a4 52 i 344

[0112] £ 55— 7, A KBS 7 —Fh 15— Pl 22 Fhi 1 7] 86 97 7 (Bl aniz i) 4
N R 535 S BT I 5 30 46 A4 i 3 241 g 5 S SC R 1) 8 B R (491 4, LNP) 2 fike o 75—
ANSILT 7 R, AR AL T AL R I B AL NN AE T — AN SE il e, Ak B R A
Tl T AR PN 3 3 — R 2 P AR T R (B AnAR ) 1 i, B U v 1l i L
N2 AR i P AS ST IR 1 g 0k (193, LNP) o 200 3 1 S i 75 22 v, i FH 7 =X a3 (E
ANBR T VAR S B K BRI P ULERI P SR P Ik P S N B R Y L AR I
W LB 2R E &N

[0113]  fE—ASEhi T R, 7R 5 5 £98.12.24 .36 848 /NI, 2/ 215% .10% «15% -
20%6 825 % B I BRTRL (591 4, LNP) ) S35 7 S A7 AE T IR A o AR HAth S 77 28, 723
W2 J5#18.12.24 .36 8848 /Nt , 2 T 4120 % .30 % 40 % DL} £k 2160 % . 70 % 580 % [ i
JEASURL (9 4, LNP) () S5 59 S5 B A7 AE T R b o AR SR Ee s g vh, 760 FH S 9 /NN, 2 T2
10% 111 Z AN FORE A7 TR LB 1) 1028 R o 75 e 3 Ath S5 H 76 e FH R 5 22 /0 249 17N
AT S WU 3 AR B ABURL (5 40, LNP) A7 TE o 78 SR8 St 77 2 vp , 70 it A A (404, it < B U ek
B JORE L) £08.12.24.36.48.60. 72896 /)N [ 241 i o ml A I B A% R , 40 PLRNA (451 4
s1RNA) BimRNAA77E o 75 HAh St 77 S8 H , 7Rt J5 298122436 .48.60 72896 /NI AT £
MR ZIR , W FPERNA (5140, s IRNA) Sf 587 21 R IE 1 N I o £ HARSE Rt 77 =, s IR -4k
RNA (51411, s IRNA) X 5 371 238 1)1 VR 516 7 i 8 448 i B8 4 i 5107 (%) 4 i o A A o 78 oAt
S5 R, FE M S 29122448 . 72896 /N 5416 .8.10.12.14.16.18.19.20.22.24 .26
B 28 K ] A W 281 it FH 503 A7 A ity B2 vt S A7 Ak V4 24 e w0 Uk e R 4 i e D R R T
PLRNA (5141, siRNA) (R A AEBUAE FH o 7 HAR St 77 R v, 76 7t /5 £98.12.24.36.48.60. 72
8% 96 /N R A W B A% B , WimRNAEY, [ 3847 BGRNAST S 5 71 20k () b i o 8 HoAd s i 7 =2 b
%R anmRNABL [ 3 3 BERNA XS #1551 28 1A b 18 A0 51 78 b8 400 it 5 2 5 350 7. P 400 i v
A o AE HA S it 7 e, 28 0 P S 291224 .48, 728196 /M 8% 416 .8.10.12.14.16.18.19,
20,2224, 265528 K R A WU 1 e FH 8 A8 3w i B Z St 037 Ach 1140 &4 B A B O B8 e 4
HH A% BR WImRNABE, H F 3 SERNARI A7 AEBAE FH o 75 55 A0 1) SE it 77 Z8 7, A B 1) g Joa s
(151, LNP) & Jizp 4 BlME RS P i FH o 75 SIS Tt 77 22 R, AR B IR G ROk (91 2, LNP) JULPA i FH
[0114]  7E— LS 5 28, A% BRI I Jo JORE (f9 4, LNP) 78 H T3 97 Mg ik a8 T4
RNAJF 1] (5141, siRNA) 11— FhEl 2 P BR 1) 5 15 A F o ARG , AR BR ) — A B I 32
Pt T I8 T BT BR BN R 1) — N B AN AL IR T 51 B AL 1) 4 s R/ BRI 1R SR ¥ T TR
FLENYD (54, ik 15 B4 /s BB R KRB N SRR B R P 115 90 B i 1) AR
FAA 4 7% AR R — AN AEBR fl PR S A9, A BRI 7 7258 T4 HERNA (191 1, siRNA) A4 P i
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1% 220 L3P 52 3 B TR A/ B P eg o 7 R e Szt 7 SRR, e B O 5 3 IR R A R/
B FRIE AR, IF HEE DR 0 R0k 5l K T8 T HERNA (51401, s 1RNA) 2> o 78 52 6 o Ath 512 it
T e, ] 1) i LB it VG T A SR R JBRIORL (81 40, LNP) o 7E— LS 4 FHERNA
(51 41, s TRNA) JE il NP , H EL¥: i Jkar i FH T 7 23X Fve I 1 BB o 7 At s e, AN
EB g R R, AR AN (B, 45 F A SCRTIR FLNP) 33532 T-4RRNA (6140, siRNA) , 7 EUE 41 i
FENEE

[0115]  7E 55— J7 T, AR A FR AL T 60 25 fi B I (R R IE YL BR I A XS BRF-4RNA (aiRNA) 4 F
) i BBk (40, LNP) |, DA B A FH b SIS S0 S 56 3 5 [R] e TR VT BRI 5 vk o

[0116]  FE—ANSiti 7 £, aiRNAZ AL & K BN 2108 29254 (BRAEFC 0T A% 1 IR 1) %L
B CUEEIR) X, HHPaiRNAZS L& &5 FI3 SR i i ) X B , 7 H I HraiRNAZT T RES
R BE PR R TER

[0117]  fERELLsEfr , aiRNAZ TR &K AZ12-20.12-19,12-18.13-178514- 174 (%
FEFECNE) A%, BEE N N K N12.13.14.15.16.17.18.1988204 (Bl XT) 4% HF B At XY
BE CUEEIR) X o 7F S e Hoph sz b, e SCEE B RG5° F13” 98 i A 25 5 ERNAFE 51 AN 5
G, I H AT M3t — 5 & AR S P 51 o 78— SRSt 77 b, e UBE B I5 7 A3 S8 i 4% H
B 1.2.34.5 6. TN E Z AR 1.2.3.4.5.6 TN EE 2 MZ IR AL -

[0118]  FEH A St 7 £, aiRNAZ T & 3% H 1 BA N 4 s 4 B I A% R - 2 OMe
IR 2 PR .27 - I A% PR .2 -O-MOEAZ R LNARZ HF R DA S B AN IR &) o AE—
AL S H T R, a i RNAZF AL 27 OMe A% IR o AF N AERR fil PRS2, 2 OMe A% HF IR 1T ik
LN R4 2° OMe - SR IE 2 OMe - JREFAZ IR LA S B AT THITE &40 -

(01191 ZEAHSCTTTHT » AR W FR AL T 40 25 fi S I (R R IE YT BRI 73 /NRNA (mi RNA) 431 (1) i i
TURE (140, LNP) , BA e i FH 2R 2H A ) R A FE L DR SR IR T BRI 5 7

[0120]  #E—ANSLiti /7 S, FridmiRNAZY FHL & 2915 8 24160/ BRI K B, o ik
miRNAZ; T RE % (5 B0 5L R SR TA T BR

[0121]  FEEseszgrh , miRNASS T40 8 £915-50. 15-408% 15- 304N Z HF R 0 K 5, 56 38 i Hhb
2915-258¢19- 25 MZ BRI K, 9F BARIE £120-24.21-22821 - 23 M HF BRI K & . 7R
HE St 77 ZEH  miRNAZY T2 B[] H ARRNAJT F1 1 % #m i RNAZY

[0122] 7 —Hesjii /7 94, miRNAZ T4 & ik H | BA S 4 i 2 B A A% T R = 2 OMe
IR 2 P ER .27 - I AL PR .2 -O-MOEAZ R  LNARZ HF R DA S B AN IR &) o AE—
AL ST R, miRNAZS AL 2 OMe A% IR o AF N AERR il PRS2 1], 2 OMe A% HF IR 1T ik
L N4 2° OMe - S IR 2 OMe - JREFAZ IR LA S B AT &40 -

[0123]  7E—2esiji g S, A B I g SRORL (191 1, LNP) v FH 9697 14 8 ik — Pl 2
mRNAZ T 5 i o B, AR B — AN H R IR AL A Tl g A — el 2 Mt s Aok
YRTT VR LB (1, me U5 s an /N R BCR KRB an N« SRR SR EORE) 15598 BURAE I A4
ANFIAR A 75925 o AR S A BR il P S8, A 8 BH 1 D7 30 0] FH -4 — il 22 FhmRNA 2 -4 py 326 2%
T LB 2R o AE F L A ST 7 S8, A w) IR L S 0 it V6 I B = 1 R S Rk (491
U1, LNP) o 75— 25245 ffr 48— Foh k22 FhmRNA 2 1L 1 NP , 5 EUK BT i J50ks it A 1 75 25X
Fla 7 ) B o AE A S v, DRB S H SR AT, AR A (5T, il FAS SCRT IR [ LNP) 326832 —
Fhiak 22 FhmRNAS> 7, 35 H A A0 N B3 .
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[0124] 7R ILAth STt 7 229, mRNAZ> T3 2 ik B DA 4 R 2 B A I A% EF R - 2 OMe A%
HIR 2 PR 2 - AR 2 -0-MOEAZ H R  LNARZ HF IR A A EATTITR A4 TEAH K
T THD s AR BB A 1A el 3R IR SR IR T BRI A/NRNA (miRNA) 437 19 g B RkL (451 4t
LNP) , BA J2 A FH ISR 2H A ) R A B DR SRR U BR 1) 7 %

[0125] ik, A 2 W B g 0 0k (4510 4n , LNP) 2 A I FLI&E & F T it A s PR sl ih o7
A, WAZ IR (F1 a0, FHERNA, U1siRNA aiRNAFI/BmiRNA ; BEmRNA) , KA EAIENG A R R e,
B AT R BIK/S , WA HEI U A7 5, FF HLRE % B I8 ¥R AR M B4

[0126]  FEARKWIR LR b, RIE“ZSHFR M “FEZETR 2480 KRR b
FIUHE [ (B 4) 7 B2 40 R A% R R Bl AR I SR B AR SR P R “ 2 A% IR AN
“BERLATIR” 10 CFE AL E AE R AT AE I BRAR B T R AL 350 20 1) 5 S B AIR SR 4« bR
TR A BRI SR AZ R o AR T R AR 2, DR D 491 G A5 4 B st D0 7 S 2 D 1k /s DA K
TERL R B ATAE T R e 1 3 i v o

[0127]  FEAZFFRRIEE 43 0 i S A% bl S A 7 PR kA% A A% T IR o I SE A% M A% IR EH R A
TR SE AL W (195 - B BB 2EL R, LA UL RE RIS N3 B b AN IE B R IR IR LUE S B S R A
W o K2 B8 SEAZ IR HH IS EE & 25 A 4, b 5 - BB A A% b

[0128]  fFAE T AR HE A i BH 1) A Jo2 - 1 B ks P 1 A I 0 43 8 R R A Ae) T2 QP A R » A S
15 F A AZ 182 1T DL A& FABEDNABKRNA L 5 XUBEDNAEKRNA L B DNA - RNAZ4 A2 4 o A SCHE IR T XUBEDNA
) Sz 4 LA 35 4] T 3 g PR 0, i 4 ) DX R 2% 1B X ) 3k BRI DA B 1 3R A5 ) 2R 4 4n s 75 B8
FEDNA o XUFERNAP) SEBITE A SCRHEAT T 18 I HALFE ] ans i RNAFI L ARNAL 71 , Wlai RNAFIH]
PRmiRNA o B A% TR B 491 G S SR AT IR A% 1 #Am i RNA L BT R — AR 1) B2 A% 1 1R
(triplex-forming oligonucleotide) o

[0129]  RxBR AT B A &P, il B TR R 1 B AR 20 i dn , 78 BAR St 77 9, it
For m IR A K B R A 201,000 EZ1100, 0004M% HF B2 ik 3 o 76 HAK St )5 b, A% T IR
[ BE AT FE 29102 29100 A% HF B Ve Rl 14 o 75 8- FloRH DG S it 7 Ze b, B  XUBE A — BE 1) 55
BRI KA EZ10 2 2160 MNMEH IR L1152 2160 MEH R L1202 2150 MEH TR . 4
155 230 ML IR B 2120 2 21304 K% BRI VG L /Y o

[0130]  7EHARSZHE T b, AR A FE IR (B EE) F5 55 Mt 5 ¥ 2 B R 17 91 458
B B AL R T 90 AR o A SCRT A B RS “RT e 5 1 4258 ” F“ELAR R B 7 0 FE LI
TR, {8175 FEDNABRNASE 5 SERF IR 2 18] K AR A2 e I ELRE PR 45 6 o BOZBR MR, SERL T
Wi AN B 5 AR S e 8 I B AL R 7 51 100 % T kb o ZEAR I I St 7 b (E BT IR 5
B F A B 45 G TP T F R IR H Dhfe DL 51 5 P BRI R N, SEAZ IR 9 vl e e 1
FAZHT » FF BATAE 7053 12 B 19 E A DLk b 75 3 AR B e e e 4 A I 25 4 1 BIDAE 4 P 30
TE BRI A ER B LR AR AR B AR R BRAE R AN I E I AR AR AT I 1 SRR R
AR S AL e R R 25 A o DR UL, A 0 v i L A S M 2% 52 1 368 [ BmRNA - 271 ) X
FAEG , BEAZ BT AU 4 1.2 385 56 2 Mg L BUAR

[0131]  siRNA

[0132] Ak BH A% IR - I IR UKL ) s i RNAZH 73 BE % 4 JRR N 1) 8 35 [R] ) R IA T ER - s iRNA
U 1) 458 4%k 1) K B S 2 N 015 38 160 MK EF IR , e et 1 B o 24015 % 4130 M
FiR o 7EHE LG STt 7 229, s IRNAEL B 28 /D — AMEA I A% TP IR - A& 111 s 1 RNA G 728 T SV J
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Eb FF S (1) ARAZ A 1K) s 1 RNAJT Z11 /0N 1 LR B3 6 8% M 80 14 I 32 K] (R RNA T 2 o 78— S8 51 it 7 5=
W B s iIRNA S A 20— /N2 OMe M M4 B s e #% T IR , 12" OMe- &5 4F.2” OMe - JR 1.2’
OMe - B EF A1/ 55 2° OMe - B M g 1% T IR o 7E LG 1K S it 5 2, SR RN/ B SS A R A 1 —
AL Z AN B SRR B AT AR AE T s IRNAFY — 4% (B, A Bl e X IH) B 46 55 .
siRNAF X Al B A 2 o (W, i fEE1bashir® A ,Genes Dev.,15:188(2001) uf
Nykénen%§ A\ ,Cell,107:309 (2001) H iR 13" 815" ¢ i vify) , Bl AT k= 5 oy (R, 2L
AP Km) o

[0133] &M s i RNAJE & 7E s 1 RNAXUEE 1A ) BUEE X A 2 291 % £ £9100% (1 an, 411 % -
2% 3% 4% 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% 35% .40% .45 % .
50% .55% .60% +65% .70% .75% +80% .85% .90% 95% 8100 %) [IM& i) 1% i 1 o 75 5
S STt 7 29, sTRNAFIREE X HE I — AN A AN S A S B S U
N 2 MR S E M .

[0134]  fE—uesizjifi 7 S+, 7Es IRNARI W EE X, /D F 2925 % (il hn, />F £925% .24 %
23%.22%.21%.20% .19% .18% .17%.16% .15% .14% .13% .12% .11% .10% .9% .
8% 7% 6% 5% 4% 3% 2% 81 %) M ER 0 S 1B B A% R .

[0135]  #RECAh St /7 R+, 7Es IRNAR XU X H , 1% 2 2925 % (il an, 291 % -25% 2% -
25% 3% -25% 4% -25% 5% -25% 6% -25% 7% -25% 8% -25%.9% -25% .10% -
25% .11%-25%.12%-25%.13%-25% . 14%-25% .15% -25% .16 % -25% 17% -25% «
18%-25% .19% -25% .20% -25% 21 % -25% .22 % -25% .23 % -25% .24 % - 25% £%) 5 £
1% £ £120% B, £91%-20% 2% -20% 3% -20% 4% -20% 5% -20% 6% -20% 7% -
20%.8%-20%.9%-20% .10%-20%11%-20%12%-20%13%-20% +14% -20% .
15%-20%16%-20% . 17%-20% .18%-20% .19% -20% 1% -19% 2% -19% .3%-19% .
4%-19%.5%-19%.6%-19%.7%-19%.8%-19%.9%-19% .10%-19% .11%-19% .
12%-19% .13%-19% .14%-19%.15%-19%.16%-19% .17%-19% .18%-19% 1% -
18% .2%-18% 3% -18% 4% -18% 5% -18% 6% -18% 7% -18% 8% -18% .9% -18% .
10%-18%.11%-18% .12%-18% .13%-18% .14%-18% .15%-18% .16% -18% .17% -
18% 1% -17% 2% -17% 3% -17% 4% -17% 5% -17% 6% -17% 7% -17% 8% -17% .
9% -17%10%-17% 11%-17%12%-17% . 13%-17%14%-17% . 15%-17% .16% -
17%.1%-16% 2% -16% 3% -16% 4% -16% 5% -16% 6% -16% 7% -16% 8% -16% .
9% -16%.10%-16% .11%-16% .12%-16% 13%-16%14%-16% 15%-16% 1% -
15%.2%-15%.3%-15% 4% -15% 5% -15% 6% -15% 7% -15% 8% -15% .9%-15% .
10%-15%.11%-15%12%-15% .13% -15% 14 % - 15%2&) A% E B L& B MR R A% R
[0136] 7RI Ath St 75 ZE A, 91 W1, 24 s i RNAPY — % B 2% 8 78 PR 7 A1/ B0 5% T A% 1 R A ik
FEVEHAS IR, TR A2 s IRNART AL 2 - 2930 % IS AZ B R (19, 2> 2930%
299% .28% .27% .26 % 25% +24% .23% .22% .21 % .20% .19% . 18% . 17% 16 % . 15% «
14%.13%.12% . 11%.10% 9% 8% 7% 6% 5% 4% 3% 2% B 1 % B A% )
411 % 22930 % B R (B0, £11%-30% 2% -30% 3% -30% 4% -30% 5% -
30%.6%-30% 7% -30% 8% -30%.9%-30%10%-30% 11%-30% .12% -30% .13% -
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30%.14%-30%.15%-30%16%-30% .17% -30% .18%-30% .19% -30% .20% -30% -
21%-30%.22%-30%23%-30% .24% -30% +25% -30% .26 % -30% .27 % -30% .28 % -
30% 5%29% -30 % BRI AZ T IR) -

[0137]  SiRNAFHIRTIEF

[0138]  mIfi A A3 2 R AT AR 5 2048 78 A IE I s iRNAJF A1 G 8, #4 fEE L bashir%s
A ,Nature,411:494-498 (2001) FE1bashirZ A ,EMBO J.,20:6877-6888 (2001) H ik f¥)
J71%E 5 FReynoldsZE A, Nature Biotech.,22(3) :326-330 (2004) F1 1124 1 & FE 4 1130
IEER=

[0139]  — ki, AR B H An SR R I % W) M AUGHS U6 % S T I B R 7 13 1 —
ZER S (10, AANALCC.GGERUU, H: N — C.GERU) (B ., HliElbashirs A ,EMBO J.,
20:6877-6888 (2001) ) . HAB X TR T HIM 3 AL IR 4 € ] RE M) s iRNAJF %1 (B, 4B
P AN SUEE T ) I8 M E A TR T HI 3 1912142231 2571 27N . 294
31N 33N 35N B 2 AL AT IR 45 2 N T BB siRNAJF 1) o 7E — 285t 7 B, I IR)T
FEAATINAJT B, 3 B S5 ABAABINA R R 3 [ 19 ML P R 45 2 N T BE I siRNAJF 411
s1RNAJF F1 38 5 15 B R K B AR AN A AL B TR B I o o 1 13— 2D 3 s i RNA T ZI I T BR 3
R, A4 M AT BE R s 1RNAFE 41 DL 58 (91 G 8 S8 0 i 58 AE 0 b N & 48 5 HoAt 4 i e 471 [ )R
FR) X A 15 o A9 2, B A 240 21 AN Bl 35 XoF F) 3 B s i RNAJFE 71368 5 76 B4R B B 2 Pk b o R B
% T16- 1745 4afid 7 41 R U5 ) AR B AR X o WiER siRNAF Z14% MARNA Pol TTTJHZNT-3Rik,
W= Z T4 sET sffsiRNAFEA .

[0140] — B &% H T RERIsiRNAF A, 3t ol it A7 51 (R, [ SUEE P 41) o 3 Al i
FH A A58, 7 8 401 1) 3% R PbR HE 40 T AT BE KD s i RNAJFE Bl 4, SRy 7 SR Ly BR A 2R, v @ it &
B FE % BA LR RIE R I — DN AN R FR 0 AT siRNAJE B : (1) G/CH =N
Y125% E2160%G/C; (2) 15 LA B 15-19 F A E/3AA/U; Q) AN ES ; (4) 1
AR E19 EHA; 6) A LEERALES EHA; 6) 2 XM BE10 FAU; () ER
NEERIALE19 EEAG/C LA I (8) 1A LFEMIAL B 13 L% A G 5 N A IX LR E IR T i
S A T % FEsiRNAR B M) s iRNAYE i T B Al ZE @l ihttp: //boz094 . ust . hk/
RNA1/siRNAFR H| o ARSI AR N 505 1, TG 2 — A2 A Bl R e 721 T
— B4 I H A AT BER siRNAF 1)

[0141] 54k, A — A2 AL FhRAER 0T 5819 s IRNAJF 51 0] 8 4 0% J9siRNA: (1) L5
FRCHEI 4/ BYCBE 22 AN AH R BE 1 ZE AR R 2 515 (2) B & GIA TR SR 4 (B, S 1 sl b ol s e 5
I S5 R AE 51 S 1 o] B AR 72 PR RN P A1 5 (3) L A =R L 7 (il , GGG CCC
AAABRTTT) B 741 s (4) A0 2 R 74N BU5E 2 A4NG/CR AR 1) 7 81 5 LA K (5) £E- 2 BN i Fr 1=l
SERIPEIEYI N B S B AN EE 2 MM B E R T4 R0, A AR N 2 T
AR IE R R A — A B2 A LR FHER P 5 T3 — 20 0 fr B AE Pl BB s 1RNA
1.

[0142]  FE—dLsij 5 R, vl 3T W 7E 1 anKhvorovads N, Cell,115:209-216 (2003) ; 1
Schwarz®§ N ,Cell, 115:199-208 (2003) H #IA ) s 1 RNAUFE AR AN X )k i3t — 282 3 A o] BB 1)
SiRNAF B o fE HAB S it 7 Z b, W REMI s iRNAF B AT 2 F I ZE Bl tnLuo s A,
Biophys.Res.Commun.,318:303-310 (2004) 4 [ 7E #EAT s AL — 2k 45 ¥ 3E — 25 i
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4, mTfdE FIMfold &y (FEhttp://www.bioinfo.rpi.edu/applications/mfold/rna/
forml.cgi ] 3R1F) SRR BIRAL fAL 1) — G0 25 0 Lk 8 R T 7R 847 s 3k N 1 siRNAJT 41,
HrP R AR IR A SR O AN 2L - 2 g

[0143]  — H L% AT B s i RNAJP B, sl w48 4 fofF R A &7 400 i IR - 3000 s 8 Ak P 3420
TR 23 A1 5 20 (KA AT 4 2 SRS SO PRI A7 AE o s 1 RNA B KA SCBE AN/ B0 s S v ) 5k e o
ECUMEEF (Btn,5°-GU-3 .57 -UGU-3" .5 -GUGU-3" .5 -UGUGU-3" &%) it m] 41t FE 41 )2 75
AT A8 A B R E I FE 7R o — HUR Bl i RNAST 7 0 G0 28 IR 16 5 AR I 3t AT AR S BT ik ot
FLABA DA sk 2 JHC A 9288 U J03 o A DR — AN AR BR ) PR S8, w2 A 45 240 e = A R DD S 928
R DA 5E s 1RNASE 15 4 G 2 M BT E B 2 TR TOME 1) s I RNAFR 2544 T 48 s iRNAF 271 50 3,
BN I A B fi o W 2L 30 4 I 2 4 PR T ok 0 AR L Bh P (B, S i R 55 s iRNAF 31 (1)
SER PR B A (¥ Ve LB ) o Ul L3l I 4 M AT LR 4 o R I S A% 4 i (PBMC) I 41
FH 55 o T WU ) B2 I 2 AT 4 7 A 0 P R - B AR K R 91 4 TNF -, TFN-a . TFN- B TFN-
Y IL-6.1L- 128 A & A8 J5 ml i RS A IR B XA SCREAN /Bl e Bt iy & /b —
NG TR RAB M 48 58 A G P2 I (49 s 1 RNAZY T DA 92> JEL G 28 SR 8E Jo o 49 2, 76 s 1 RNAXYL
BRI BUBEX vh, 2D F2530% (1t , 20 F£130% .25% 20 % +15% 10 % 55 %) A% E ER ]
WABR R AZ B R 12" OMe A% 1R B 4R - SR ) T A AE A6 ¥ s 1RNA G bk 1l L 3 47 2 2 4
2 fe DA S5 4928 BRI 5 B sk BT o

[0144]  FH T K 0 B 925 9725 1) 385 & IR AR A0 I L FE AN PR T-David N (GEE & R54,
376, 110) YRR b [ Pi A e O G e W 8 B 5 BT - 2 S Ak Je O e (WideS5E N, 7E
KirkhamflHunter, 4% ,Radioimmunoassay Methods,E.and S.Livingstone,Edinburgh
(1970) 41) ;GordonZE N (GEE % F)54,452,901) () “I& A BRENEE” J73% s bRic B A4 i 5 55 0t
& BrownZE A\ ,J.Biol.Chem.,255:4980-4983 (1980)) ; i Wi Raines% A,
J.Biol.Chem.,257:5154-5160 (1982) Ffr i 1) Mg I G J2E W Bt Wl 58 (ELTSA) 5 4 9% 4 B Ak, 2
FoR , O FE R 544k BrooksZE N ,Clin.Exp. Immunol ., 39:477 (1980) ) ; LA Kz vi& 1k b
A1 (Bowen-PopeZ& N ,Proc.Natl.Acad.Sci.USA,81:2396-2400 (1984)) & T LL_FHEiR 1) 4
PE M E 2 A, Vi 22 oA G 2 M5 w] (LA A, (036 72 55 B & R 53,817,827 3,850, 7525 3,
901,654;3,935,074:3,984,533:3,996,345:4,034,074F14,098, 876 -1 #fi ik [t) AT 4L , ixX kb 2>
SRR AT R T ATE B 1L 5] R 5 ORI AR .

[0145]  FH A% WU f 2 97 25 (1) Ak P A5 28 g Sl BIR o) 2 S 451 60 5 A 7 B dn Jud ge %N
Mol.Ther.,13:494-505 (2006) = i B4 P /I bR 40 B ER 175 5 5 o 7E L St 7 2
A AT B AR« (1) R 38 e 7 5 e T A v A K R Y SRR it s 1RNA s (2) 7E Tt FH S
2416 /)N B RT3 o P 2 SR AC 4 I 9 5 L i T R 2 - 40 BRI 43T 5 DA R (3) R AR 4 i i
e P 3 B 8 FH SO ELTSATRGRI & ok 8 B4R A 1 (5140, /N6 AT TFN-a (PBL Biomedical;
Piscataway,N.J.) ; NIL-6F1TNF-a (eBioscience;San Diego,Calif.) ; LA /NS IL-6.
TNF-af1IFN- v (BD Biosciences;San Diego,Calif.)) .

[0146] R S Hb 25 5 400 i IR 7 AR 2B K TR 7 1) B v B oA o] DA 22 ok U s ok B3R 193 B
A P AR AT R O AN 7R A (B, Bl inKoh ler8 A Nature, 256 :495-497 (1975) LA J%
HarlowAlLane,ANTIBODIES,A LABORATORY MANUAL,Cold Spring Harbor Publication,
New York (1999)) . JcHi C i 1 5 v B H A 1 7= Az FF B ] i i A8 o 2 S AL ) 5 =X
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2P Buhring®§ A, fEHybridoma, 25104 , 5513, 25777811 (1991) ) o /£ — L& )5k, b
i (0, A A @ G EE Ot & AR A L A OGS AR S T SRR I AT AR 2 S 4)) B
SERE PR LU R TRl

[0147] 724 siRNAZ T

[0148] W] LAAE T 3 (s iRNA, B35 1 0 2 — Fhak 2 Far B /N-T-HERNA (s iRNA) XUEE
A K XUEERNA (dsRNA) Bl 5 HDNABUREL A ) 5 5% 0 76 5 1) s iIRNA B d sRNA . s 1 RNA 7 471
Al B 2 W i (5040, tnfEE1bashir®% A ,Genes Dev.,15:188(2001) &t Nykédnen 2% A ,
Cell,107:309 (2001) Hr IR 3" B(5" 5 i) , BCF AT SR 58 v (R, HAT P AR 0)
[0149]  RNABE AT FHR IR ALK BT AARNA, B 1R 35 (1) S8 57 F11 3 A b B 58 42 [F] — K AT ARNA
A] FR il i& s 1RNA o AT AR 8 A ST AR N SR 20 R0 1 77 76 AR B 54 23 43 BSRNA , £ s FH /B
SLERNARNART DA VR & #FE AR (WA aRAH 233K 1F , B eDNARE 3%, ik 25, 1 565%) , B AR
L — 07 51| RNAT] DL RARAFLERT (5140 , I ZH 2R A B AE i v 2 3 1)) AR Ah & Rl (i
i HITT BSP6 5 & il APCRy™ W) B e 2 1) ¢ DNA) B AL 7 £ iR

[0150] T FEE K dsRNA, 15 A BRIFIRNA , 18 75 A 41 33 9 H 438 #MAR AT i d sRNA . 1
SAT R SRAFAE FIRNAF , 3451 Gt 388 38 3% S5 AH . T RNAFE 1T ¢ DNA BSR4 FHRNA SR & lilg 42 it
RNAMA (5111, PATE B F T4 K AT B RNABE TTTE DI T B vE AL 1 dsRNA) o 88 5 2458 B /ARRNA
PAJE 1 T T8 A6 B9 XSURERNA o AT B 422 1) 52 1K 3% It FH d sRNABY AT 75 it FH 2 5174 41 75 44 B ik
dsRNA,

[0151]  FH 43 BSRNA £ RNA L 28 S AZ R « il i AN 7 1% c DNASL e LA I i#E AT PCRIV) J7 ¥ A
A5k B (2L, 65140, Gubler fllHof fman, Gene , 25: 263-269 (1983) ; Sambrook% A, [d]
s AusubelZ8 N, A L) , PCRUGILFIFE At (0L, SEE &A1 54,683, 195414, 683, 202 ; PCR
Protocols:A Guide to Methods and Applications (InnisZE AN, 4%, 1990)) . ik JE
WA AR N T FN o A TF T AEAR B A I — M 7 ¥R 1 53 A0 B i S0 2 AL 4
SambrookZ§ A\ ,Molecular Cloning,A Laboratory Manual (582/i1989) ;Kriegler,Gene
Transfer and Expression:A Laboratory Manual (1990) ; DL &xCurrent Protocols in
Molecular Biology (AusubelZ N\ , %%, 1994) . iX 52 kI AT A T A BB LA
g1 7 ORI AR S

[0152]  fRakth, fb 55 BisiRNA . BLE A & B [ s 1 RNAZR 110 B 1% 7 BR ml s A AR A3k
SO AT 3 PP AR KA B, A0 EUsmanZE A, J . Am. Chem. Soc . , 109: 7845 (1987) ;Scaringes
N ,Nucl.Acids Res.,18:5433(1990) ;WincottZE A\ ,Nucl.Acids Res.,23:2677-2684
(1995) ; A eWincottZE A\, Methods Mol.Bio.,74:59 (1997) H ik i) R LL . AL IR I &
RS R T L AL R OR 4P R AR ISR , 15” - R b ) H AR R R ANS - R B
ke 19k Jie o A D — AN AR PR il 1 S 48], NS S e T AE A O . 2umo LR 77 S Applied
Biosystems & A _E#EAT . 58, 7E0 . 2umo L AR N & % v] £ K H Protogene (Palo Alto,
Calif.) BI96FLAR & BAX _FEAT - SR T, B R BHE /IR ABE ) 5 R A AE AR B R S Bl o o AT
FAL R & U I8 A7) T RNA OR3P 19 7775 BL S B - RNAZEAL ) 7732 R AR s R N
REFI

[0153]  siRNAZ;Ti& AI 4 B 5 KA b AR & i, e i 9 25 B 38 6 il v d i vl 3R i e Sk 4y
TEI B — S AR E IR BB , i v] 2R 1 Sk Bl IS R DL 11 232 58 T i s 1 RNASSUBE A
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()53 FEI Bl o 2k AT N 2 A% IR 4 Sk BRARAZ IR 45 3k o s IRNAR SR B & Bl PT &) 118 37
Z AL/ Z WA B 6 ULRCR B AR RE28% A S S5 1 R R & BT & o B0, o] A
S EZ T RARESIRNAZY T, A — N ERTRE S siRNARA LB H A5 —1Mas
siRNAF 2 SCBE o 140, BT 59 FF 4 AR 2% 4 57 HAE A R/ a2 A 2 e i 4458 sl E #20%
TE— i o AE T L AR S, sSIRNASF TR & O B — IE S AL IR 7 B Hoh B S BAMNA
XA X ZRAETE B A e — A5 1) s I RNAXUEE A

[0154]  {&/fisiRNAFF 5

[0155]  #EHELE 5 [HI H , s 1RNAZN T~ 75 XUEE X H AL 2 B A R 45 B 190U A fN 22 2 — /M & A
AL IR , Ho B 2 BE K FE S A 2015 2 2160/ % HF R o A R, A2 01 14 s 1 RNATR) 4 88 33
P LU AR L) AAE R 14 s 1 RNA T B (1) G 328 S /0N 5 AELATS (R B 48 S8 7 2 1K) R IA UTER I BE ) - 7
ML St 77 229, 51 AN 2 s iRNAZ - HR B AL 22 A8 10 1 A2 B2 7F s T RNAFR) S0 8 SRS BT /)
BUTHBR SRNALVE PR OR BE 2 (1 IE A7 o AR D9 — A PR 1A S A7) , 3888 J6 00 R ) 25 DR 1) s 1 RNA
53T P AE s 1RNASURE A P () 308 36 40 PR AN/ B8 S5 T AZ IR b e /IMIB 1 (91, /N T 293096
25%.20% +15% 10 % 55 % 1&4ff) LA B s 1RNAPZ A f 4 3 N 25 [) I (0 B et P R IR %
IEUTERI BE

[0156] & & FH T 4% J BH B8 0 (4] 4% R 1) SE B B FE AR AN PR T 227 -0- H 2 (27 OMe) &
2 -2 - (2 F) .2 -BiA5-C-HI L2 -0- (2-HIAIEZHE) (MOE) 47 - e. 2 - & it
B2 -C-M N ML TR . H A Northern ™ R B I #% 1 BR W /£ W Saenger,
Principles of Nucleic Acid Structure,Springer-VerlagZm (1984) oA i) AP LE
& A T siRNAZ -« M ZRAB IR B R BR B 45 (H AR T8 A% R (LNA) B IR (540, 2 - 0% 1
R4 -C- TV H 3 - (D-WRIR A RS BTFIR) <2 -0- (- A FE 4% (MOE) BZHFIR .2 - Y 3 -
- COHEEERR 2 -IE-2 -8 (2 F) BHRR.2 -IE-2 -& 2 C) TR 2 - B %3
W TR o AE R e S g) v, AR SCHRAIR 1) s iRNA S B3 — DN AN G AL IR - G A% H IR
T FRAB A ) B s g SR AL ) , L A SR 3 XUEEAAR P9 1) B AN SR A A% TR I Wa t son - Cri ck il
HoogsteeniX /N A RE 1 (W, H4NLin%% N, J.Am.Chem.Soc.,120:8531-8532
(1998)) « ok, HA B R BRI SAN B a5 C - R s L C- ZE 5 A 5 B R AT A= W L it
IR (azole carboxamide) DA A il JE L s AT A= 0 4N 3 - HiE 2 0k 5 4 - B JE M| W L 5 - i 2 g
A6 - i L N5k (20, il tLoakes,Nucl . Acids Res.,29:2437-2447 (2001)) HIA%EF L °]
B B|siRNAZ T,

[0157]  fEHELESTE 7 ZE 1, s 1RNAZY F- ik v] A f — Fhal 22 Pk B A0 , an A st I 350 40
PR 1 A U 55 o A it MR 50 2 1 S 40 0 8 AN PR T & e ) IO SR I i 2 ok 22 L H s 2R B 1 4
5 -WH IR 1- (B-D-FRPRIHE L) Z AR 4 - TR AR 1,5- ik
PEBEAZ TR L - B IR o - A% R B BBl 2 A% P IR 75 LWk el W A% P R I3RS 4 -
TR TCI3,4- R 5 T BT IR 3, 5- “RENER TR .S -3 - RIZTIR
o3 -3 - R BARIE R4y 3 -2 - R 533 -2 - R I B .5 -5 - R
RIS\ 5 -5 - A BB &6 4 <37 -5 - B[] it 80 e B it 58 40 W R 5 - Ok - o it
PE BERR L, 3- & Hs-2- N IR I IR 3 - R AL N iR VW R 6 - AL CU R VIR 1, 2- &k 1+ e Ok
e R PR I E REIR L, 4- T M3 - AR EE 5 - AW IR IS  BE IR CL IS B R & 2
O3 -BEERHE 5 - &R I3 -FHACHERRER 5 - BAC SRR ER . AR ACBEBR B DL S A e Bl R
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IC) R H BR B 5 -3 2L 88 7r (S W, Bl an 35 B % F 55,998,203 ; Beaucage s N,
Tetrahedron 49:1925 (1993)) . R T BEMEAM (BN, 7= A= ABA 1) 4% 7 2 18] 6 B6) A A BIR ) 14
S B G SR A RR TG « AR AR IS R IR I BRSO TR R ) L A R T
TR EL L Z TR RS SR R R T R i L R LR TS  F 4R T (Formacetal) (AR ARH 4
DL S doe 32 R AR Se FE HUAC (L, 9l iiHunz ikerZ$ N ,Nucleic Acid Analogues:Synthesis
and Properties, fEModern Synthetic Methods,VCH,331-417 (1995) 1 ;MesmaekerZs A,
Novel Backbone Replacements for Oligonucleotides,fECarbohydrate Modifications
in Antisense Research,ACS,24-39 (1994) ) . se3Ab2AAB M v & A fEs iRNARI A X
NCFEBIX A BERS - R R/ 83 - K X S TR AT A T AT A B L 5] A
(1977 SR I NA T

[0158] 7 —LLSTjiti 7 9, sRNAZS T 1A SCEEAN/ B SCREIR AT L4537 - ARy 28 ) v, L
AT L1 E L2940 0, 14N 24N S3ANERAAS) 27 - i A% 0 k% T 1 0/ B A A 1 AN R A e A%
TR AL 20 G o v 5] N3 s RNAZ> - H BB (1) 4% 17 TR Ak S A AR 1) R B 57 A1 55 457 F
Tl n g F EF] 568 2,397,818 BFIZEE L FIA JF520040192626.20050282188F1
20070135372, BT TR A& T BrA B 19 BL 51 F 5 ORI A AL,

[0159]  ASCHEIA Y s iRNASS T 1T 7E s i RNAF) — 25 B sl 2k B P Tk st L & — A ek 2 AR
WL « AASCRTAE L, R “GERHIR 2 R ] B R — A EE ML IR oo N B IR 4
HH AT AR 25 P Bk A4 » LA RN/ B0t B T AR, L o 1 0 o 1 i 22 o B LV 2 P ik
S Bk A W2 UL 1T, DR FLAR & A DA BR 002 R 7 S IR | P i | R
e B IR e I B BEAE D -4 B BB A

[0160] 7R Ath St 7 &7 , s iRNARI AL BT ELFR 1 S A WP B2 2 s iRNAST T & ]
25 1 A PR 251 T 5 28 A T R AR Y S 7E s T RNAFRI A S RN/ B e XUBE B - Ao Fl /B3 -
AR ity b B o 3 T 91 T e 5 e s P R T R A B D R TS S S I R B siRNA (B,
51 4126 [ % R A FF5 20050074771 .20050043219F120050158727) o £ Ftbsifairh , 25542
A FF s iRNATEIE 2 A H 1) 5 F o3& T I B2 2 s iIRNARI 8640 20 - 1) SE 49 B FRAEASBR T
25 [ I G ] . BRGNS £ 8 (PEG) N IMLIE A B2 A (HSA) g R < ZRIEASE b & L hi i
FE TR R (84, P R IR 2k A S FL AT AR D) R (D, 2P FLBE P FLBE R N-
P e~ UM e S o 260 B T R R L S L A RE SR BRI K L RE 8 5 0 PR R DL 4 B 2 A
(R BCAR e FL2H & (B0, 9 2 [ 5 R A J1-5:20030130186.200401 10296 £120040249178 ; 35
[E % H)'56,753,423)  HARSE ] 36 ik T3 L F] A JF5200501194704120050107325H:
ISR MR TESS 7 AR 3 VR A KR B LR /N T SERE ORGP RE RN /I
TR A AT R TN RE 0 T b sepl B #id T2 E £ A5
2005015333742’ -0- btz 2" -B- ke A B e i . 2 % . Ch - BH B T2 A it e L BH & 1
RIS VBRSSP F R R B & 0 7 H ALl TEE TR A5
20040167090 ) i /K P 2 B L IS Ak &40 40 5 3B A0 & 4 A B8 e 15 5 AR B VR
PEFILL I 22 (B R € 2G0T o AN SE AL 5 R R T 55 [ & R A 1520050239739
(R Z5 055 F o T ET K s IRNAR 2803 B 25 AR T 300 0 A REAE S A= W) ) FH R A/ B A% e 12 () Bt
R BERNAL I P SRV BT A F I 25 A I 2R B RN 25 A 28 s iRNA T I FE B o DRI I, A A 4 A
N 73 AT A AT AT 5 28 R T A A A B 55 5 0 B AR P S A Y i 2k B A P B A b g
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ZA W s iRNAZ - LA i LA eodh 1 RN 4 SBRNA T VS PE I s iRNA S T o IR R SCHF I 2
TR TATE B BB 5] 5 ORI AR

[0161]  #EELA

[0162]  FERELCSLit 77 SR, A8 SCHAIR I A% R - IR UKL B R R (8140, siRNA) 2H 43 ] F oK
T EERER B bR R R (R, R0 o B AR R AR AR T S5 fE G AR
SR 55 AR FUPTRE (1 2, B U 32 995 RN E) AF S PR IR 5 Bk & A R m B % Ak (91
W, JeE) AH OGP JE AT | I 2B 2SR 92 R0 2 R G 5 2 1 R B 2 7 280 A O ) TR
Tic Ak 52 Ak J7 (R DA K% 5 ol 2 738 VA 9 o A 5 110 32 IR 7 R e sl e 7 R v, H s 228 IR 78 B 40 g
Kik.

[0163] K55 75 2% e AT 35 AH OC (1) 2 DR BLFE s B R IA I TR LB L [A], DA(E 54 fu &5 & b N
1T e R 40 B H S ) o AR RN R 1) 2 52 U B 5 A DG [P I B S 1 o R SRR R T
BT AIRFELL NIRRT A 2R 8, G i 2 A R B EE (S, 10, Geisbert
% N,J.Infect.Dis.,193:1650-1657 (2006) ) ; V>R 85 QAL VDI B8 B T8 85 . 5 R
5 RATFER B A EELL W 2 Buchmeier®: N, Arenaviridae:the viruses and their
replication, In:FIELDS VIROLOGY,KnipeZ: N (4w%5) , 554Jix,Lippincott-Raven,
Philadelphia, (2001)) 5 Jit/@Jps 25 a0 HY B0 340 B B « £ B3t B 2 AN TR Y i o 75 (S0
il nSteinhauer® A\, Annu Rev Genet.,36:305-332(2002) ; fiNeumann® A\ ,J Gen
Virol.,83:2635-2662 (2002) ) ; FF & Wi #g (Z W, il tiiHamasaki ¥ A\ ,FEBS Lett.,543:51
(2003) ;YokotaZ® N\ ,EMBO Rep.,4:602 (2003) ;SchlomaiZ¥ A\ ,Hepatology,37:764 (2003) ;
Wilson®Z N ,Proc.Natl.Acad.Sci.USA,100:2783(2003) ;KapadiaZf A\,
Proc.Natl.Acad.Sci.USA,100:2014 (2003) ; fIFIELDS VIROLOGY,KnipeZs A\ (4wiE) , #i4
Ji,Lippincott-Raven,Philadelphia (2001)) ; NS5 (HIV) (Baner jeaZs A,
Mol.Ther.,8:62(2003) ;SongZ N\, J.Virol.,77:7174 (2003) ; Stephenson, JAMA, 289: 1494
(2003) ;Qin%: A ,Proc.Natl.Acad.Sci.USA,100:183(2003)) ;ZHis (JiaZs A,
J.Virol.,77:3301(2003)) s LA X N F LI 5 (HPV) (Hall%$ N ,J.Virol.,77:6066
(2003) ; JiangZE A ,Oncogene, 21:6041 (2002)) »

[0164] BT 4 YT BR 1) 7 ) P 22 R 06 B 4% R T A L FR A AN IR T mtid &5 # B 1 (s 4, VP30
VP35 i 8 (NP) VR A BEE A (L-pol)) FEAHICE F (40, VP40 HEEE 1 (GP) \VP24) [ #%
FR 7 51 o T 15 1R 95 B 1) 56 B R DR 40 17 A1 A2 9] W Genbank & 5% 5 NC_002549;AY769362
NC 006432;NC 004161;AY729654;AY354458;AY142960;AB050936; AF522874;AF499101 ;
AF272001; LA JXAF086833H1 51] th o % 18 43 Jis B VP24 7 FIE 5l i Genbank ¥ 5 5 U77385 F
AY058897H1 F1| t o R R BEL - po 1l [ FIAE 7 WiGenbank & 3% 5 X671 10+ F1 HY o 3R 1 4 95 B3
VP40 /7 FI7E 45 iNGenbank ¥ 3% 5 AY058896 H 41| t o R 18 43y /3 BENP 7 41 £5 4 N Genbank & 3% 5
AY058895 71 1| Hi . 12 {8 7 995 B GP ¢ 41| £ 9 WiGenbank & 3% 5 AY058898 ; Sanchez %5, Virus
Res.,29:215-240(1993) ;Will%E A\, J.Virol.,67:1203-1210 (1993) ;VolchkovZ A\, FEBS
Lett.,305:181-184(1992) ; LA J¢SEH 56,713,069 51| i o B4 R 10 55 17 P AE
#lanGenbank & 5% 5 L11365FIX6 1274 B H o T L5 /R £8 9k 55 11 57 8 5L IR 41 5 41) 457
Genbank & 3¢ 5NC_001608;AY430365;AY430366 F1AY358025 71 41| H o Ty /R BRI RGP 5 51 £ 5]
UGenbank & 3% 5 AF005734; AF005733FIAF0057329 %1 Y . T /R £ 975 25 VP 35 JF 1] 48 451t
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Genbank & 555 AF00573 1 FTAF005730H 51| t o #1711 5 7R B85 5 7 1 AE 5] Wl Genbank & 3¢ 5
X64406;5729337; AF005735F17Z12132 1 1| Hi o 8 [va) 322 1457 95 2 AN R B2 995 B AL TR 7 51U 1Y)
s1RNAZ> T B PR il P S 45160 45 75 58 [ & F1 A FF45-20070135370H F 1A (1) R LL , B i & (1)
ANFFNE TR B L5 B 7 AR AAR L

[0165] W 4 YT BR (1) 7~ 18] P L B B A% IR 7 H1 L FR BN R T4 iz B 1 (NP) W2 i B
(MLAIM2) AEZE K9 1T (NSLAINS2) \RNAZE & (PALPBL.PB2) \ #HZS S IR (NA) LA J% ifi gt 2%
(HA) I RXBR 7 5]« B 2R 3 J i # NP3 #1729 i Genbank B 3¢ 5 NC_004522;AY818138;
AB166863;AB188817;AB189046;AB189054;AB189062;AY646169;AY646177;AY651486;
AY651493;AY651494;AY651495;AY651496;AY651497;AY651498;AY651499;AY651500;
AY651501;AY651502;AY651503;AY651504;AY651505;AY651506;AY651507 ;AY651509;
AY651528;AY770996; AY790308;AY818138; LA S AY818140H1 41| tH o F AU LI o3 B PA T F1I 7E 41
WGenbank &35 AY818132;AY790280;AY646171;AY818132;AY818133;AY646179;
AY818134;AY551934;AY651613;AY651610;AY651620;AY651617;AY651600;AY651611;
AY651606;AY651618;AY651608;AY651607;AY651605;AY651609;AY651615;AY651616;
AY651640;AY651614;AY651612;AY651621;AY651619;AY770995; LA K AY724786H %1l Y . &[]
TEIR BEAZ IR 7 H111) s 1RNAZY - 1 AR BI i P 5241 £ 45 76 38 Bl L R A JF5200702181 229 4
AL, Bk BRI A TN 25 T BrA B LA 51 B 7 SRR L

[0166] BT 4 YT BRI 7 491 FFF 28 998 B3 A% B2 5 &) LR AELAS PR T 7 7 i R 2R R 0 I () A B
J7 50 (a0, Enl \En2. X \P) LA R gt &5 ) 8 1 (a0, B4R CEE A AICAH R R A IO B T 5 B
FESEA MEAM/SLEA KK TEAMEEEA S H A B RZERF S (S W, 6
FIELDS VIROLOGY, [F] 1) o T 4k yC 2R 1 7 451 14 75 284 A 48 95 28 (HCV) A% 7 41 B FE (H AN IR T
5 -AEBHIEIX (5 -UTR) .3 -JEBHIEIX (37 -UTR) « 2 5 A BIPRRIG F0S 1 X N S A AR 3E N
AL A% (IRES) JF 81 A/ B gmtS DL R & A IR 7 81 A% 0 A W E1ER L E28 W p T8
NS2% [ NS31E A g/ fift Jie i JNS4AE FH NS4BAE [ JNS5AZE [ . Fl/BENS5B - RNAMK#5i14: AU RNA
B A HOVEE K 2H /7 51 76 B iGenbank & 3% 5NC_ 004102 (HCVEE K il 1a) JAJ238799 (HCVIE:
[RI71b) \NC 009823 (HCVH:[FI%2) \NC 009824 (HCVIE[FF3) NC 009825 (HCVIE[F 4) NC
009826 (HCVEE K A45) FINC_009827 (HCVEE K BL6) H H1J H o FE 20 JiT- 48 93 B3 A% IR I3 &1 7451
Genbank ¥ 3% ‘5NC_ 00148991 %1l t ; £ B 5 o FEA% R /7> 1 AE A9 il Genbank & 5% 5 NC_003977
g s TR R 0 B A% R A1 AE 45 iGenbank B 3% SNC_ 0016530 71 Y 5 70 48 995 75 4%
B2 )7 HIAE ] inGenbank B 5 5NC 0014349 51|t 5 DL K B LI 98 3 55 4% IR 5 4] 75 191
Genbank & 3K 5NC_0017109 Z1| H o 15 et i 55 93 73 Sk Gl RHAF17% AH OC R 255 PR (9] 7 B D8R ] 7
iy 5 R SR VA T 908 B 0K 1) R R 7 040 e FH 2EL 5 & ) B 8 08 B AR R T 1 1 s 1 RNAY 1
A R 1 S 4540 4 7 2 [ 5 R A TS5 200602811755 20050058982 F120070149470 5 25 [H % )
57,348,314 f120094-3 H20 H 1252 1K [H G I G 561/162, 127 FIR I AR LL , ik &
FIFI AT N T BrA B L 5] 7 SR I AR LS

(01671 A3 AR (] 2, JFG H JHF I D AR PR i DA B S IR 9 1 R i) A S 1 2k
PRI 45 451 G 7 10 S H 3Rk () R R (4] 2 PR I XS24k i LXRa FILXRB (Genbank B 3% 5 NM_
007121) 3% JEEEX3Z4& (FXR) (Genbank & 55 NM_005123) . [ B 4% yo 1445 & 25 9 (SREBP)
Ar i - TER E B (STP) 3~ 245k - 3- FF 136 — Ik 4l iy - A il (HMGHR I - A IR ) B IR R BB
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(ApoB) (Genbank& 3%5NM_000384) \# EEEHCIIT (ApoC3) (Genbank & 35 NM_000040 A
NG_008949REGION:5001.8164) F# i & HE (ApoE) (Genbank 35 NM_ 000041 FING
007084REGION:5001.8612) ) 5 DL S FEME R Jog v ik i D] (497 1 , i 26 W% 6 - W R Ig) (2,
i tFormanZsE A\ ,Cel1,81:687 (1995) ;SeolZE A\ ,Mol .Endocrinol.,9:72(1995) ;Zavacki
£ N ,Proc.Natl.Acad.Sci.USA,94:7909 (1997) ;SakaiZE N\ ,Cell,85:1037-1046 (1996) ;
DuncanZ: N\, J.Biol.Chem.,272:12778-12785 (1997) ;Willy%& N ,Genes Dev.,9:1033-
1045 (1995) ;Lehmann®: N\ ,J.Biol.Chem.,272:3137-3140 (1997) ; JanowskiZ& A\ ,Nature,
383:728-731 (1996) ; LA JzPeetZ: N ,Cell,93:693-704 (1998)) . AT+ AN G0l T 8, 5
AR 995 FIPRE (f51] 41, L w0 1) 2 9 R iE LA % B U 92 95 R RE) AH 5 1 225 R 6 4
TERTF A B v 32K 1) JE ] DA B AF FAth 38 B AN 23 Rk i B 1A o A5 24 6 5 AU 08 AU i
FH S 1 25 DAL 1 7 20 DT BR AT 7 {8 b 5 P I V6 97 95 8 50009 A 1 o 00 791 7D Tt FH 4L 56 FH & B 1)
ApoBZ [F 1 s 1RNAZ>F- 1 FE PR il ¥4 S 45160 45 75 356 [ & R A 1520060134189 H i i (1) AR &,
Bk TR A A T FrE B LA 5] R 7 20 AR AN AR ST #E 17) ApoC3BE A Y s iRNA 7y
TR A PR A 4 S ) B F5 AE 200942 1 26 H 3R 2 1) 36 H i I 115 5 61/147, 235 Hf ik 1
S8 BTk TR AT NS T BTA B R LL 5] R 7 SRR IR A AL

[0168] L5 i A= AN AR B 2 Ak (11 T, o B At BT TR i) AH S 1 285 BRL e 0 S o) e 4 A
22 5y SR B A WiEgh (KSP,KIF11;Genbank B 3% 5NM_004523) ; 22 %R/ 73 R RIS Wipolo
FEEEF1 (PLK-1) (Genbank® 3% 5NM 005030 ;BarrZs A ,Nat.Rev.Mol.Cell.Biol.,5:429-
440 (2004) ) 5 B% Z B ES WIWEE L (Genbank & 3% 5 NM_003390FINM_001143976) 5 & - 1l 7]
UIXTAP (Genbank & 3% 5NM_001167) ; COPI{55 5 44 I FE 4ICSN1 . CSN2 . CSN3 . CSN4 . CSN5 (JAB1
Genbank & 5% 5NM_006837) ; CSN6.CSN7ACSN7BAICSNS ; v 2 3% #2 f11COP1 (RFWD2 ; Genbank
R 5NM_022457HINM_001001740) 5 LA S 4 8 [ Bt £ Wt 4nHDACL JHDAC2 (Genbank 3 3% 5
NM 001527) HDAC3 . HDAC4 HDAC5HDAC6 \HDAC7 \HDACS .HDAC9% . #[m] Eg 5 AIX T AP Z& [K] ]
s1RNAZY TR HE PR il S o) A0 35 £E 2007455 H 29 H 3232 1 35 [ & R B i £ 415 11/807, 872
W R ) RS, BT L R HRE A TN A T ArA H B L 5] R T7 OB AR I N AR ST #E )
PLK- 15 [A s i RNA 2 1 1 JE PR i 14 <2 51 f0 46 76 55 B L R A 520050107316 4
20070265438 ; F120084:12 H23 H 252 13 E LR HH i 7 5112/343, 3427 il (1) B LL , Brik
LRI AT WA T A B L. 51 R 7 AR I ANAR L #E ) CSNGJE [A 1) s iRNA Y -1
AR i 14 S 471 00 45 AE 200844 H 15 H 3258 1 S Il i #1115 5:61/045, 25 L HR fR (1 48, iy
I FRAF I A NS T BrE H L 5] I 7 ORI A A,

[0169] 55 ifrygq i A= B84 Pt 7 Ak AR G (1) 2 L 7 91 5 4 S 48 60 48 5 0 7 27 ML L R A 23
\BCR-ABL (Wilda% A ,Oncogene, 21:5716 (2002) ; Scherr® A\ ,Blood, 101 :1566 (2003)) .
TEL-AML1.EWS-FLI1.TLS-FUS.PAX3-FKHR.BCL-2.AML1-ETOFIAML1 -MTG8 (Heidenreich%
N ,Blood, 101:3157 (2003) ) ;i 1A 741 U0 % 2451 25 PR F] (Nieth% N FEBS Lett.,545:
144 (2003) ;Wu%E A\ ,Cancer Res.63:1515(2003)) -4ifu B IHE A (Li%E A ,Cancer Res.,
63:3593 (2003) ;ZouZ A\ ,Genes Dev.,16:2923(2002)) .B-iEHEH (Vermas A ,Clin
Cancer Res.,9:1291(2003)) . ¥ kil 3K (KosciolekZ A\ ,Mol Cancer Ther.,2:209
(2003)) vc-MYCN-MYC.BCL-2. 2 KK ¥ 32 & (5l 41 , EGFR/ErbB1 (Genbank & 3 5 NM_
005228.NM_201282.NM_201283FINM_201284; iZ: ilNagy et al.Exp.Cell Res.,285:39-
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49 (2003) \ErbB2/HER-2 (Genbank & 5 5-NM_004448FINM_001005862) ErbB3 (Genbank & 3%
SNM 001982 FINM 001005915) AIErbB4 (Genbank & 5% 5 NM 005235F1NM 001042599) ; LA %
ZAR B A UNRAS (fETuschl flBorkhardt ,Mol . Interventions,2:158 (2002) HH4ziR) . # A
EGFRIE K ) s 1RNAZY - = E B ) 1k Sz 451 £, 55 2007455 29 H $R A2 B 5 H & A B 41 511/
807, 872 ik (1 B LL , rik L R HRE I AT N A T A H B 51 B 7 A I A
3o

[0170] {2 HEDNAME B BRI 7 51 TR 5 AL 238 97 77000 e FH 2 &4 (Col1is%%, Cancer
Res.,63:1550(2003) ) - gt L5 e 3 7% AH DS 1) B 1 Joid 1) 3 DR 30 A4 ] JBE N R ) 2 1) 457 a8
BEAGEREANSEEO. FdR S 2 HA R AR AN GOk B, v A
T B 3 iR i 2B B B A A v Re A= A BT RE I A% (1) A AT 4 8 B 4 225 IR B A
G2 IR

(0171 1fn 8 AE Bl 5 DR e 08 A2 33 380 1038 1D TR i o AR5 ) 2 NI Y R I =2 I8 N B AR KT 7
(VEGF) (Reich& A ,Mol.Vis.,9:210(2003)) BLVEGFR. % [7] VEGFR¥ s i RNAJF %1 #£ 451 4GB
2396864 ; 2 [H 4 F A F520040142895; FICA 245644471 %1 1 , Bk L R A FF N 25 H T
HHWLL 5 T AR AR .

(01721 Hpafn /8 A Al 22 K] B % 100 1) 39 1L 55 T2 o o 32 2 2[R 6T 965 97 JFL v i 78 2 R AE 0 11
o B R R P EC R FE A IS e e o 4 o) A FH o B I A 3 TR P S B R AE AN BR T N R R
(W, & E L H56,174,861) MEMZER (S WU, 3£ E L H 55,639, 725) FIVEGFR2
(Z WL, Decaussin®E N\, J.Pathol ., 188:369-377 (1999) ) , ik SCHRHI A TN BT
HH L5 T AR AT .

[0173] e V75 Jo DR o 11— Pl 22 o B 2 7 5 ) e IR o e 2 18015 28 AT ) SIS 491 0 4 AH A
BEL T 40 it R 7 A= KR (81040, TGF -« TGF - BLEGF \FGF . IGF \NGF . PDGF . CGF . GM- CSF . SCF
&) M/ (i, IL-2.10-4.IL-12 (Hi11%%8 A, J. Immunol ., 171:691 (2003)) IL-15.
IL-18.IL-20%%) . TPt 2 (Bltn, IFN-a  IFN-BLIFN- v Z§) L K TNF . Fas 3 K fllFas it {4 3 4]
2 H bR 5 T #E F 51) (SongZ5E A, Nat . Med. ,9:347 (2003) ) . £E 1% I 40 g A1k B2 A% 41 i
W2 — (5 54 T 0 T I B R AL FE AR AR BH 451 T T e o T I G A1 5 41 7 2 R Tk
% (Btk) (HeinonenZ: A\ ,FEBS Lett.,527:274(2002)) .

[0174] 20 52 PR IC AR 0. 45 RE % 5 40 B 3R 10 52 4 (191 G Jige =% 2R 32 4R \EPOSZ A4 L Gl B 32
B I R T v R ) S AR S AR LR - 52 A AR K IRl S AR ) 45 A DL (i, # ]
WO AR 2 50 A B s (Ban, B & FEACE AT Ak 8 A 2 R ESE)
JH 52 AR lC AR (7] SE A B FE AR T4 R 7 VAR K I T g = L TR R AL g A Ak
Z (EPO) B2l 25 ey IUWE 25 G AR AR B SZ AR IC AR 55 - i — A% IR B8 /7 1) (51 4, CAG .
5 3 SRR AT TR S TR E R T A3 5] A w2 A8 M e hE A EUR
JF H0 U ER S BT IR i 8 A8 1 0 RE 40 B BE A BE VLA ZE 46 AT EWIR K (Caplen® A,
Hum.Mo1l.Genet.,11:175(2002)) »

[0175] W HEAZER (94, Bl s iRNA) S pa) DL 1 BT BRI R 22 1 A 25 o L th 50 35 [R) (4541
AR FHEIE A a2 g L Aorta (ACTA2) « 2 BE Bt A B 1A (ADHIA) - .1 i (4 (ADH4) .
£ T Wit & 6 (ADH6) \Afamin(AFM) M B K &R IR (AGT) « 22 (% - TN i IR 2 5 % 7% g
(AGXT) va-2-HS-¥E&5 1 (AHSG) « 1% - F i i g 208 1A 2 C4 (AKR1C4) | IfLiE H & A (ALB) va-
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L-fEkE A/ = T Hi AR (AMBP) | IfiL 3 A2 i 35 AH S R 1 3 (ANGPTL3) | IfiL i Y& ¥ 1 8 1 PAH 43
(APCS) . Ie B A-T1 (APOA2) %k I X FAB-100 (APOB) &k I8 28X A C3 (APOC3) (& lg B C-1V
(APOC4) \#JIEER AF (APOF) B-2-FE8E (1 (APOH) /KB iE & 49 (AQP9) HH 2 - CoA : Z FL 1R
N- Bk 4 RS i (BAAT) L CAb4h & 25 A BHE (C4BPB)  FHLINCO1554 (C50rf27) 4t i HE i A R AL
HEVHMER T3 (C3) VMR F5 (C5) #MAE 43C6 (C6)  fMAEH 43 C8aki (C8A)  #MA4H 43C8
B4k (C8B) AMA AL /3 C8 v %% (C8G) AMALL /3 C9 (CO) 4BV & A 45 A 3 S s I8 7 1
(CAMTA1) CD38 (CD38) - #MA K B (CFB) #MA FHAHICEE H 1 (CFHRL) #MA P FHAH G
12 (CFHR2) #MA K FHAH & [ 3 (CFHR3) - KRR 52441 (CNR1) | MR 41 ¥ 5 A (CP) JFRAK
fiEB2 (CPB2) . 4k 4 4l 444 KK 7 (CTGF) .C-X-CIe /Fiafh A 12 (CXCL2) 40l {4 2 P450 1A2
(CYP1A2) \4Hfig 4, 2<P450 2A6 (CYP2A6) (4R A 2 P450 2C8 (CYP2CS8) MU th 2 P450 2C9
(CYP2C9) - 4 ig t K PA50 K i 2. 5K DAY 1716 (CYP2D6) 41 i . 35 P450 2E1 (CYP2E1) (M-
g w - ¥4 EECYPAF2 (CYPAF2) \7-a-F2JEAH &5 -4- 45 -3- B 12-a- ¥4 g (CYPSB1)  — k3L ik
fig4 (DPP4) I A 12 (F12) GBI R+ 1T GREiMEg) (F2) (B +1X (F9) (4F4E 5 1 iR o
(FGA) 27455 11 IR BEE (FGB) 4T 4B 1 iR v 85 (FGG) (A 4E Sz AL (FGLL) &3 3 LA AL
filg3 (FMO3) & 3% = AL 5 (FMO5) (EE A F itk 7 (JEAERDEA &5 H) (GO AEKEER
A% (GHR)  H 2 RN - H JL 3% #2  (GNMT) 12 BH iR 45 & B2 1 2 (HABP2) VER R R P A MK
(HAMP) 2 BB E LI (2 TR A A0 ES) 1 (HAOL) JHGFUE 1 (HGFAC) 454 Bk R A M iR
0 AR HPR) MRS E A HPX) 5 & H AR MR HRG) | ¥ 5K [FH ki
(11-B) i1 (HSD11B1) 2 3L [E B (17-8) Wi (4§13 (HSD17B13) « [H] a - Jik B 1 Bl 417 i1 A
T-EAEHL (ITTHL) 8] a- BEER A BP0 K 7 EEEH2 (ITTH2) 18] a- R A B0 6| K7 5 %503
(ITIH3) - [A)a- 4 F B4 ) 8 7 25 55 H4 (TTTHA) - 5T BB B i (KLKBL) AL IR Bt & g A
(LDHA)  FHFEZR I8 B BE Ik 2 (LEAP2) « 4R B Y PR IR 72 (LECT2) WG (a) (LPA) JH
T R PSS G B 2 K2 (MASP2) S- IR H i & iR & B[R] AP Y 1Y (MAT1A) \NADPH& L4
(NOX4) « H. 4 [ADP- % ## ] 58 &1 (PARP1) 4 BERE L (PONL) 4 8 i 3 (PON3) 4 A KKK
i 2 9 C (PROC) AL 35 1 i S0 16 (RDH16)  IfIL375 Ve b R 2 19 A4 ZHL R TR (SAA4) | 22 5 R i
JKEG (SDS) SerpinZ AR i1 (SERPINAL) .Serpin A1l (SERPINALL) ¥R B E 02
(SERPTNA4) . 57 J5i 255 ] 2 45 4 BR &5 11 (SERPINAG) Pt MEE - 111 (SERPINC1) | iF 254 K 72
(SERPIND1) SerpinZjEHEK 511 (SERPINH1) & IS 3 B (A S5 Rk 712 (SLC5A2) <44/ fH T
& VA ¥ iz B E (SLCL0AL) I i #i H XI5 131 525 (SLC13A5) 4 itz %k 1 1 X k22 %
521 (SLC22A1) & iz 385 A F 25 R 4T (SLC25A4T) A s B B [ S M2, A8 81 7 i
iz 5 K 12 (SLC2A2) AMBIBL I Hh M 2 JE iR e da B2 914 (SLC38A4) VB s B I A ML &
T izt H X 1B1 (SLCO1BL)  ph& B i IR 0 R — MR 1 (SMPD1)  H v 3k sk L 4% 7% 1ifg
(SULT2AL) B R FL 40 (TAT) (O BR2, 3- AUIN4EES (TDO2)  UDPA Wi il i L 4 #4 liig 2
K, 2 BkB10 (UGT2B10) \UDPH Fili i iR L 45 #4152 . 24H %2 ikB15 (UGT2B15) UDPZ ¥ i iz Bk %
FWE2 5 e, 2 JikB4 (UGT2B4) LA K 3% EHE E (VIN) .

[0176] Bk 7 HHTAEIRYT H BIRIATAT LA 38 (1) 222 R 1 SRR YT BR 2 b, A SCHE IR ) HE
IR (4140 iRNA) S FHT-8F 50 RIS 2 8 BA B2 W S TiBH 790 I PR AR e Ath 22 977 (R A
FH o VB A ARIR flPE Sz, SR A% /R (19 21s iRNA) B FH 6T S 3 s i i 32 IR 2 75 AT RE A
VBT VERE I BRI E R 70 b o FEL A% R (] s iRNA) 36 7] FH T B 78 K IAE 97T R (1K) VA I7 1tk B
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L R R R 8 e T 7T

[0177]  CRISPR

[0178] ¥ [va) B[R] 2H g 8 O /N ARBE AR R R VT 22 ARt 8 N A R TR 7 1 o SR AR R
[F) 5 F 7 [m] SC B R P 41 (CRISPR) BRI HELTEAR KFEE B#Esh T X — it (= Wplin,
SanderZE N\ ,Nature Biotechnology,32 (4) ,347-355, 8354 1E 2 (2014) FE PR AT 5
WO 2016/197132F1W0 2016/197133) o Rl , ASCHEfE 1 A 5 CRISPREARH &1 FH LA VR TT
UHBV 5995 1) e adt: () n Jig o i K s B L 1l 77)) o O T4 FHCRISPRA AR , P K CRISPREL
A HR A5 B ) S RNA (RNA) 1527 A I ) 45 S P 5 5 (10 5 471, 48] BV 22 PR 2L f B RS ] o e 2%
HE B S E R R A FF5W0 2016/197132H 424t . b4, [ B A FF-5 W0 2013/151665 (51
W1, 2 W36 5 BT SO L 51 89 77 20 At 5 N A S, R i B 46 R 6, UL AR 7 513%)
FE IR TEmRNA R IA R AR I 7 50 R ZR AR 2135, 000 mRNA 7 1] o A B F S 6 S it 77 =
I F CRTSPRE A Sk I [ 3 28 7 51 v [ AT — 35 1) 3R I8 o A R B 117 5t 2 s i 77 583 ] )
CRTSPRA A SR ] A SC i1 () B [R] ) 3R

[0179]  aiRNA

[0180] {4 siRNA—FE, AXIHFRT-HERNA (aiRNA) B ZEEERNA- 75 S I UTER & A4k (RISC) 3FH
A S AN T OB S R S AR TR 10 5 R IR 1122 7] ) 51 2 2 ) e 1) e e ke 2
T 726 7L sh 0 40 i b 5 B0 PR R ) A 20T BR (Sun%8 A\, Nat . Biotech. ,26:1379-1382
(2008) ) oiHH ,aiRNAZ: T2 H AT A5 SCHE RN e SCHE ) FERNAXUBE A , o A I AR 7E J S
(13" R F15° Aufy b8 98 H 3 o 2 1 RNA— RS KRR IR, BN 24 5 AR I OCEEARLL I , A
NCBEAE P SR AR — 2T T, AR SR LT T s IRNAGY T AR AL SR A TN T B RURA
IR KaiRNAZH T AF A — AN AEFR il PR S g), I DA b4k T 16 B s iRNAJE 81 (1) 5 VR 4%
M= aiRNAFEH

[0181]  7E 57— ANty Rrp, TR CBERIS K A5 A ity b 5L A 98 HA uitg ¥ 4% Foh
B (fFln, £710-25.12-20.12-19.12-18.13- 178514 - 174N FE%F , B H12.13.14.15.
16,1718 198 FEXT) [ ai RNAXUEE 44 LR A) H FRmRNA . 75 HE LS5 1, a i RNASF T
SRR Z110-25.12-20.12-19.12-18.13-178514- 17T , 5638 7 H K B 12,
131415161718 19820 MZ FF R - 75 - 2 FoAth S5 1, a i RNAZY: T (1) I R BN 2
15-60.15-508815-40MZ IR , 538 H K B8 2915-30.15-258419- 25 MZH IR , 7 H AR
LK B R 2120- 24,21 -228821 - 23 ME I

[0182]  FE—Mesijii /7 R, 5 KRG & A — NP = A DA ECE 2N 4R A i
HER (Flhn, “AA” L “UU” .\ “dTdT” &) o fEH AL 77 6, 3 R R M & H — A =
A YA BT AN JERE [ AR (0, “AA” L “UU” L “dTdT” 25) A8 ey i vh , A SCHEIR I
aiRNAZF R AnE 0UEE (RUBEAAS) DX AN/ BRAE I R H i AL & — N B AMB A% T R -
PER—NAERR ¥4 52451, a i RNAJE F1) ] A& — AN EZ AN B _EET X s iRNAJT B B 1 ) %
TR . FEIE B STt 7 227, a i RNASY A1 872 OMe i HF IR 19 W15 2 OMe - & Hi A% HF IR 2 OMe -
JREAZ TR EGR A -

[0183]  FERELES 77 2+, aiRNAZF T AL & AH R T+ s i RNA G -9 40 A SCH IR 1 s iRNA 3
T2 UBER e SUBE o fE HL A S it 7 28+, ai RNASY T AT T _E IR BE L R (A — 3
(R IETTER , 5 U5 973 B B8 R FIAF 05 FH D ) 28 D] S5 AR 8 AU RE AR S R JE IR L 5 e
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A RO 20 B A R G PR R R I A A IR B 88 R 1 R BT (5 9 0 1 AR ) B 988 I8 A O
(R BE PR e AR 52 A 5 TR DA R 5 4 20 720 A o i A DG T 22 ]

[0184] miRNA

[0185]  J&" , fl/NRNA (miRNA) A i 755 5 K 3R 1A B K FE o 2921 - 23 1% 1 R (1Y) B BERNA 73
T omiRNAH % 55 B AT THIDNAK FE R 4a i , {H 2 mi RNAFE VA BIPE N & A L CIEZREBRNA) ; A1
J s BEANWITUG T 5 W) (BT46 -mi RNA) 3485 0 T 9 FR AR AT 44 - mi RNA) R 25 - PR 45 44 HL i 48k
IR BAMIRNA B #AmiRNA > F 5 — AN AME MRNA (mRNA) 43 -3 4r 8L 58 A HL AN, IF
HHEF IR T IR R IL cmiRNAZY T % € £l WLagos-Quintana®¥ A ,Science,
294:853-858;Lau®E N\ ,Science,294:858-862; fllLeeZE N\ ,Science, 294 :862-8647H ik ,
[0186] i fidhmi RNAFK) 32 BRI LG i T (%) B i RNAZ: T KAR 22 o 8 Zemi RNAYE 55 55 N W 0h e 5%
Wial B A2 AR B W) 46 - mi RNAFF H 78 41 AZ b B s FR A A 44 - m i RNAF JE A0 L K
A)T0MZ TR I 25 - IR 45 4 o 3B BN % BR S Drosha I XUEERNAZE & 25 14 Pasha 2 B A
Wb PR S AR R B B R E A RS AR N AT N T (Denli%§ A, Nature,432:231-235
(2004) ) 88 Je it 55 k% 8 VOG- D) T T AH ELAE FH 76 20 P o A 3 S i 4K - m i RNA N 1A
P ImiRNA , X IE J5 ZRNA - S UTER E &4 (RISC) B A (Bernstein®E A\ ,Nature,409:
363-366 (2001) ) - DNAPJA SCEEER S SCEE AT A A2mi RNAFIASEAR

[0187] U] T Mg 2L ff B 44K -miRNAZE - JRB , JE AP AN AN FERNA 7> 7, (H A — /N & 9t
FIRISCHE & o AR ON 5] S8 B T5 R e MBI RISCR & M 1 8 A0 14
RNAEfFargonautess H Kik#E (Preal 125 N\ ,Curr.Biol.,16:530-535(2006)) . ¥R A 5] S5k
Tk B I T A2 B PR R IRTSCHE SRR (GregoryZE N, Cell, 123:631-640 (2005)) fE&
I RNEHERISCE A& T 2 J5 , miRNA S H B 4 bmRNA S B 2k FC 6t 3 HL 175 5 SEmRNAR fif A1/ 5
FPEUTER

[0188] Wi FLZh#ImiRNAZYS 138 % 5 SEmRNA R F1 1) 3” UTRH (1) A7 1 B b o 78 B st sz il
miRNA -5 #EmRNA ) 1 it B W 8 o B8 m L i S0 1 B iR R o R e H A
miRNA 5 #EmRNAMT IR JCGHE T LT RNATFHE (RNAL) 1977 15 R T #EmRNA T S 7 F0RE A -
mi RNA IS R 8 [ea) AF S - #E2 [] R mRNA ) J2E R 2H A7 A ) B 640 BB, 15 28 1 o A MR AR 5 1)
miRNAZIHE S FR AmiRNP.

[0189]  FEFRELCTT I , A SCHEIA I miRNAZ: T B K BN Z115-100.15-90.15-80.15-75,
15-70.15-60+15-50815- 40 MZTHEL , B8 K B8 2915-30.15-258419-25 ML H IR,
It HARIE R B2 9 2)20-24.21 - 228021 - 23X H IR o 7E FE L8 H A J7 T, miRNAS> T T2y
— AN ELZ MBI TR « 1F N — N AEBR H 14 5251, mi RNA 1 AT AL — AN sk 2 A P _E 4156
s1RNAJF FIHIR SR AZ R - 7E LG I St 77 2, miRNAZF T80 572 OMe i T BR 1] a5
2" OMe- % 1FAR .2 OMe- JREFAZ H IR EL HIE &4

[0190]  7E—2esjifiy S+, miRNAZN 1] A T8 b 3 R o (1) 4T — 35 B RIS UTBR , 4 4
55975 B SRR G RT3 A 5 P 6 AL 5 AU 97 AN AH 5 0 35 [R5 e e 26 A P i A A
RN FE AL | I AE S IR S 2 YT 2 R (i 5 9 REVE RN ) B G N AH SR IR 2 1R e AR =2
PRFEIRI DL J 5 0 2 A P g i AH DG 2 R

[0191] 7R A STy S, A8 A A i B B IR S RORE (18] 40 , A% 2 - i o RL) Tt FH BEL D 22 [
H ARmRNAFTmi RNAFR 35 14 (1 —Ffr il 22 Fh 771 o BEL OB 770 149 S 451060 45 AEUAS PR 1 25 () BEL 4 SR A% I
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A% TR S A% EF R DA S e WA B A% T IR« L S B T 571 PT B 2 S5mi RNA S & 5 5 #EmRNA_ 11
miRNAZE &4 e

[0192] & L HEMHR

[0193]  FE—ANSLiiti 7 =9, BL IR R S B i L BE DR BT A I e B R R “ IR
NFEZTR 8 U AT S ) 2 H R T P EAMO EZ R R U IR ik
PRI 751 AP DNABCRNA K] BL4E o S SCRNASER% 1 IR it S5 RNAZS & By 1k B ANRNARE ) B 2%
S SCDONATERZ T IR AT R B [ 45 S PR 1) KD (Y Bl AR Zbs) RNA . W 2R K AR 455, IKDNA/RNA
AR O]l B RNABGHRE i o 75 B AR St 7 B rp R X R & 2108 £4960 ML H IR, 5
ik Hh 29158 930 M % TR « AN 15 8 I 75 T BE AN 5 T 75 110 0 356 [RDR 6 EL AN ) S S SEAZ AT
P2 o IR M, A B BT FH A0 P e SCR BRI BEARE S 1 PR s gl o, Bl R 587 51 8 — A
B AN R ST B R S e ) B AR A R s

[0194]  CLUEPH R SCSERZ T BR M B 11 A B A8 230 EL S ) e i 551, L IR e v A ke ot
RIS 1) 2 KT AR S e 40 1) B 1 T o S SRR T R FH T 40 2 1 oA B ) T R G A o
(00 o 5 s 38 L W K H R I mRNA P B e X5 A% IR ) 2R P SO B R
(polygalactauronase) FlEE ELON2 8! 2, R AR AR 52 AR 1) G Bl (2 WL, £ 1H & F1]55,739, 11941
5,759,829) o thAh, J SCHI I ) 52490 & UF B A 1% B 4 M S Bl 1 L 22 24 Tt 24 P R TR
(MDR1) \ICAM-1.E-i%&#%E [ .STK- 1. SUIRKGABAASZ 4 LL Iz NEGF (Z I, , JaskulskiZs A\,
Science,240:1544-6 (1988) ;VasanthakumarZ: A\ ,Cancer Commun.,1:225-32(1989) ;
Penis® A\ ,Brain Res Mol Brain Res.,15;57:310-20 (1998) ; VA & EEH % F|55,801,
154;5,789,573;5,718,709415,610,288) - 4, o KA At 0 4 i IR $ittl I H. T B RAE
J7 25 Foh S 1) 200 T G B A1) e iE (23 0L, 2 & R 55, 747,47055,591,317; B & 5,783,
683) o IXLE S LRI AT N 25 H T B B LA 51 B 7 SR AR S

[0195]  j Ak I SCEAZ R 1) J7 V2 R A 38 b © 01 FF B AT 45 B s & 7 A 31 fm) A4 22
WA IR T HII [ S SERL TR o X0 45 78 B 7 F1 4R S 1k ) S SUBEAZ BT R T B I e R 0 T e 4%
(YRR P BT 3 B A RS540 T VA5 fie DA SRR R TR R B 0 o v 8 T AR AN RE TR Rl —
RAR R I s At — R AR e 118 I LFERZ IR , P il 45 4K AE 18 3 40 B b ol 2D B 2
1F 5 B mRNA T 4 57 1 45 B  mRNAFR /57 B 346 1 R IX B 456 Ak T B AT AUGHH 282 3 35 A - 11
FRLE X AN EmRNARS X BEAS b HRME TR LE 7 51 o 1K L6~ 2 25 46 43 B FNBEAT s de 432 £ v] 441
g FHOLIGO 5|91 43 BT Atk v . 4fR (Molecular Biology Insights) l/BYBLASTN2.0.5% &
Bk (Altschul2® A ,Nucleic Acids Res.,25:3389-402 (1997)) K#47 .

[0196] %M

[0197]  ARFEA K B 5 — NSl 5 8, A% R - AR T ORL S5 A% BB 46 4 o A% 9 LA 1A X1
WUIBEE R R A M RNA-EARE SR (B3, KinZ A,
Proc.Natl.Acad.Sci.USA.,84:8788-92 (1987) ; flForsterZE N\ ,Cel1,49:211-20(1987)) »
Bl , RS AX BN 1 FERE S PRI B R e e A I N, S TR B A% R IR A AN AR T
BEfRIE . — (B W, ,CechZ N\ ,Cell,27:487-96 (1981) ;MichelZ% A\, J.Mol.Biol.,216:585-
610 (1990) ;Reinhold-HurekZ A ,Nature,357:173-6 (1992) ) o s T i 4 PR T 2E4L 27 [ B
Z R4 R S P AR X AR EL AR FH R 4 5 A% B P93 51 37 81 (“IGS”) 45 1 75 2
[0198]  H §I AN R SRAFAE M B ERNASS -1 2 DS PR AP IS R s8] 7R AE 464
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A S URNARA R — T8 (1 /K A (O ELIR it mT AR FLAMRNA > ) o — MR UG, I 1 A I e it
S A T HERRRNASK AR VR FH o BT il 25 - 180 0 I 1 A R 1) AR 45 6 308 0 SR R A 5 BT IR 350 93
TRFE B AL T 7 B AT 2L AR SRR RNALE FH (1) B 14 50 73 o DRI 0, T P A R 1 e i ik L Mk 2t
BE X SR AR ) H 25 45 A FEARRNA , I H— BLgh & 45 24400 5, BRI CABEAE 75 28 D) # #EFRRNA
1B FH o SR W 11 S A BT i SEAR RNAK B R B0 1 5] 3 b £ 11 5 10 & T B8 7 - FEBGPE X R L 45
A IR E HIRNARERR 2 )5 , B H IEARNARE IR LA &R 75— B0A% , 3F H ol 855 45 & I R0
BEFR .

[0199]  BEHEAZIR 5 T I AEB] ik k |k I B 22 6955 25 T4 N & T BRNARBFP RNA (55RNA S|
S HIA ) Bk A B JB VS RNASE FP R i o i Sk 38 7 1 B AR S ) 75 51 WRos s 1 55 N
Nucleic Acids Res.,20:4559-65(1992) iR o & Je It 5 1 SE A5 78 45 AnEP 0360257 5
HampelZ£ N\ ,Biochemistry,28:4929-33 (1989) ;Hampel%8 A\ ,Nucleic Acids Res.,18:
299-304 (1990) ; LA & £ E % F)5 5,631, 359 ik o BT 46 6955 B 5L ¢ 1 S B 78 51 WiPerrot ta
% N ,Biochemistry,31:11843-52(1992) H1$iA& . RNAEGPEE T 1) 5L 51 7E 7] tiGuerrier-
Takada®$ N\ ,Cell,35:849-57 (1983) " #fiik . Fk#L B4 JEVS RNAKZ B 3 3 (19 5 451 75 451
SavilleZ N\ ,Cell,61:685-96(1990) ;SavilleZE N\ ,Proc.Natl.Acad.Sci.USA,88:8826-
30 (1991) ;Collins%s A\ ,Biochemistry,32:2795-9 (1993) Fr ik . T4 P & 1) S5 46 451t
EE L H]54,987,07 1 F A ARYE AR BAE B EAX IR 0 T E B ER B REA S
— B ANHEEL R DNABRRNA X, AN 45 S P SR &5 A6 o, 3 BB AT TAE 8] 43 1 it INRNAZY
i P () IR 25 5 r et N BT L T L LA A P R T 41 o R I, A B A S A A 5 2 PR o] T AR
SRR I B AR EL 7 o IR e S 2 SCHRIM A TN 25 T B B LA 51 B 7 SRR AR L
[0200]  j A S AT An] 22 A% 7 R 41 10 A% B 1) 7 2 AR A o € 0 o Rl anfE 451 anPCT A4
FF5W0 93/23569FIW0 94/02595 1 Fir i ¢ TH A% B I H. & Bl A an e o vp By #8538 16 78 44 A1
F/ AR P IR LEPCT H AR A FF N 25 T A B BIRL 51 -8 5 AR IR
[0201] Ao 14 M 3 ok 0 70 A il 4 75 o (1) K P8 b 2 B e LA 7 1 LA IV A% A% TR
W 1% R B AR I B B (30, I nPCT A JF 5 W092/07065. W0 93/15187 W0 91/03162F1W0
94/13688;EP92110298.4; UL J £ [H L H|5 5,334, 711, Frik T RIFEIR T 07 % EE{ERNASS F- 1
BEIR o> AT I S P800, TR BRI A WA TArA B 1% B BL 51 P 7 AR
ANZRTC) 385 LR 20 P H 1) DR AR DA B 2Bk 25 T 102 DA 4 5 RNA -G 5B [) sk 24k, 2
R .

[0202] Gy I A% T IR

[0203] 552 K BH 11 TG O UKL 46 G (R A IR ] D G 38 TR 1Y) B8 7 ) 52 X038 it FH IS R 4%
75T G0 5 B IR S 2 R TRPE AL R (1SS BLBEEONEE) , TR 3230 nl A AL sh A
ISSELFE ] T Bk I — R 25 M FELL B 3P 41 (30, Yamamoto%% A, J. Immunol . , 148:
4072-6 (1992) ) BYCpGE 7 DL K HoAs O &1 TSSHERE (022 G645 #948 ; 2 WPCT A TS W0 96/
11266, BTk TR AT A T ArE B 1L 51 R 5 AR IE RSO -

[0204] G 2 PR AZ R M R TEAS 75 L AT T 5 1 65 6 HEL o 270 R ik 2 L 7 1) 1) 332k DA
18 5] 2 G 928 I B I R B 7 B 57 M 10 o TR b, 5 A0 2 SRR I A% TR W] 6 5 R S T R AR A7 AE
(1) B DK BmRNA T X (1) 7 81 5 AER B AT TR ATS SRR A 7 F1 e S5 P 11 9 928 IR A TR

[0205]  FE—/NSEitir &9, G ISP E L R B T IR B 2 /D — AN CpG i H R « A%
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TR B CpG A% R ] A FE BB B B 1) o 75 55— AN St 7 R, H 2 RSP E A R 5
2/ — AN B A H A B g 1 CpG AL H IR o £ — D SEt 7 B, i IR B & B ANCpG =%
TR » Ho A CpG A% IR HH 1) M g Sy HR A0 I o 7E 8 RS it 7 P IR B 22 /D /NCpG
TIREHIR, Forh CpG AL H IR T 2 b — S e g Dy F BRI o AE SN St T SRR AR AR
T HIH ) CpG A% H IR i A B g 35 8 W BRI o 7B 7 — N SEHti T B BIR B S 2
ANCpG A% IR, Hp B /D —ANCpG % TR AL & F B b I M ms e i & T AR A&
W) AN 7 1 B A 28 SRR A Y R Y SE I AE20084F 12 H 31 H 4- A HUPCT Hi i 5 PCT/US08/
88676 PCTAJFSW0 02/069369F1W0 01/15726.3%H 4 F]56,406,705L) FRaneyZE A,
J.Pharm.Exper.Ther.,298:1185-92 (2001) F$ik , Frik BRI A TN L E BT A H
I EL 51 ) 77 QB4 I N AR ST AR R RE STt 7 S b, T AR B B H & W A7 R 1 B %
TR B A R —lg (“PO”) B ZRE AR BEER G (“PS”) B 22, A1/ B AECpGoE 7 A & b —A
FR 0 T Bl g R 2

[0206]  mRNA

[0207] %% BHI FELe syt 7 4Rt 1 o] T AEVE A (9 an , AR N i 4R i) H ik —
ol 22 FhmRNAZY -1 404 W0 A0 71 o T mRNAZY 1 2 b — Fih o 22 A5 76 35 40 i ) Rk 1K) 2
Ik o 72— e St 7 SR, Bk 22 IKAE S AR AR (1 i L3, tn ) W Rk, 3 HLErid 2
JUR P 2 38 B 5 i 1) — Pl 22 PR o AR BH I 2H 6 W AN DT V2R il i TR 97 B AR A I
A 1 2 IR 04 2 B /K SP B AR 5 1S 19 N5 995 o DRI L, 75 S e it 77 S8 vh , LNPRIEL & — ANk %
MEER 5T T W— A2 P mRNAZ - (140, mRNA S T VRS

[0208]  7E—LLSTjiti 7 ZE 9 , FTiRmRNASE 4> 60 5 R A% L - HE RO (191 4, LNP) o o 0 AL
mRNAVE & P10 1l 57)  VR S P A7 AE B A R RS (P mRNAFP 2 (61 o, B AR 7 Z1 T mRNA) Af
LR 3 AE[F — ROk, B0 TR A 40 A7 AR I B P S8 28 ) mRINA P 288 W 6, 3 7 B ) R
Hh AT AR [E] S AR ER A [ 94 B B B8 R L 1 799 Rl B 22 i 5 flimRNA (3% B A MRy 7 41)
(R TE B 0 K mRNAVE G ) T ) 5 A SC T R BB H o 7 — AN SIETit 77 S8 Hh , 45 T AR R] S AR AL B AN
IF) 9% i BB /K LU 1) A FrhmRNAF 2R BE FImRNA TR V5 4 O B2 1 B A AN [E] 7 Z1 ) 22 FAmRNA) , I
H AN 28 2 (1 mRNA S 6] A 35 75 [5] — Joki o 78 9 — AN BHb TR A W AF R B2k
R mRNA LU ARTR] AR BB AS [F] Y mRNAR B 53 BE /R L A 35 FEAS [B] i 0k b, I H TR i
UKL (% B A A A I mRNAE 2L A 20 43 it B (0 an, AR 48 6 97 77 ZRAEANF B I [a]) |, Bl2H
HIAF R BALRE & A (a0, 525% BTS2 M EiR i) o A SCRTIR I Uk 2
M5 R E 1, RHAZ IR I il B A Btk , o B Al s () 26K E R

[0209]  XFmRNAI &4

[0210] 757 J B 1 S e A A FH P mRNA BT AL 55 — AN S AN B T A% B 1 72— e st
Jiti 77 ZE T, AERE T AH B ) ARAZ i B mRNA , A2 11 B mRNATE 51 N 1 mRNAFK) 2 i b 30 H P AR
56 i o

[0211]  fE—uLsjia /5 &, AB MR A% FE L FE ML I - 4 - BRAZ BB AZ 7 L5 - 2% - R 2 - iR -
5- A% - R 2-BRACIR T 4-BRAR - B R T 2- AR - (R T 5 FR PR 3 - R L JR 1 . 5-F8
FAJE - PRTF 1 - R B B - BUR TR 5 - TP IE - SR L 1 - TR - R AT 5 - 2R R P 3L SR . 1 -4
fie 1 PP - B PR T S 5 - 2R R R FH 25 - 2- AR - SR L - B PP - 4 - AR - R L5 - T R - IR
- F - BURTE A-BRAR -1 - F - BUR T 2- B -1 - A RR - 3 -1 - -
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BRFF S 2-BRAC-1-F -1 - A - BUR T &R AR 2- A - SR 2-
- SRR 2- AR R 2- AR JE - 4-RAR - JR T 4 - AR 3 - (B R EF A4 - PR AR 3 - 2-
A - R T -

[0212]  7F—SesEji 5 A BRI R - R4 I B PR 3 - FE 3 - R N4- 2
P M 5 - H IR S P 7 WNA - HE S L5 - PR P R O L 1 - P - (B S M S TR es - JH o i
W I - S MO T 2- B AR - PR EF L 2- B AR -5 A - B 4 - AR - R R M 4 B AR - - -
MO A-BRAR- L PR - 1- - R S I L - PP R - 1 - B - R S I A B B 5 - R
FEATRL IR 5 F R - A B 5 - B - 2- AR - AR B 2 - AR - A L 2 AR -
T 2- F AL -5- FE AL - i 4 - AU R S M RD - PR AU RS - 1- R R R S R

[0213] ¢ HoAth St 77 b ABA I AZ TF R 2 - E L NE S (2, 6- R LIS |7 - i - IR
W T- M- 8- A - IS 7 - AR -2 - G NS (T- - 8- Rk - 2- J AR MEmS \T- AL -2,
6- " E RIS (T A8 A2, 6- R SENERS (1 - L IR (NG - B R IR N6 - R M A
FREE N6 - (W - $2 2 S5 M L) R < 2- FRBR L -N6 - (i - $2 2 7 I ) B N6 - H- =k
S R R NG - I R R A P L AR T L2 - AR 2 - NG - U R A A P S AR NG,
N6 - FF B JIREF L 7 - B R4 (2 - F i i - IR HEE 04 12 - P AR 5 - IR gy

[0214] 78 HAKRSE 7 & BT &5 -0- (1-BRACRERRER) - IR 17 .57 -0- (1-FRfCHk
FRTE) - B EF .57 -0- (1-BRACEERRNS) - B4 .57 -0- (1-BRACEEIRIS) - R Ek5 -0- (1-BifCHs
FRTE) - (B PR o B2 Ao~ B AR Tl 2 T 8 0 LA e Sl R SR A A s TR T 3= B S DR R o)
RNAZE & IR T Fe 7€ 1 o B AR R ISR RNAEL AT 19 0 () A% IR B 1 5 LR b AE A A s b BoAy
B K P 2 3 3 o TS A0 1l R I 2 2 P A% TR 3 o 401 ol R M B 0% o T I S 3R 4 A/ B
KB e R P L

[0215]  FEIEEe STy S e, 49, SR 55 TEERG  %) A  Jo A P T DU A BB A 4 B P
FINAH AL BRI AR TR o DRI, A i BR S ft— Foh 2 B e 45 A S AR A IR AL TR 5 P 9% A
SE R R N AR AR M A LA e [ 1) 7 SRR A

[0216]  7EHAhSZit 7 R B RAZ RSN - - WL IR IR T 7- A
B T- A -8- A - BT . 6-BRAC- . 6-FRAS-T- A - S L 6- AR -7 - AL -8- AU -
G T-H I - S 6-BRAR-T- T - S T- IR L 6- FRARE - 9 HF L1 - FJE 9 N2-
I FF N2, N2- L I 8-S AR - B AF 7 F 8- AR - - -6 - AR - N2
3L -6- B AR - S TR AN N2 - — H 3L -6- AR AR - I

[0217] MR AT 41 55

[0218]  7E A5 fta 77 S b  AB M (1 A% IR P A 45 L ABAT3E R 20 43, FLAE — sl 7 R v mp
DL A 2 1Y o 1% BEATE 3 1 2H 20 B S A PR T AERH X (kozak JF 81 « I8 7% TAX PR 7 41 N 356
R HEARTE AL 5 (IRES) E A SRAR 540, v $2 45 JERHEIX (UTR) AT/83° UTR, H 4T
— 3 B T O S — PP E 2 RS A A% TS o AR SR ST T R R R B Rk
AIAFAE T Al R X A 3R T & Kozak 7 AL IR »

[0219]  FAk, $e4lt T &A —DNEEZ MR MLIR F VIR I & TR IR T S A% IR .
[0220]  JEHHIEIX (UTR)

[0221]  BEEAIRIIERHEEIX (UTR) B 5% B A BE R BE .5 UTRAA T #e sl 4 o7 £, JF Bk sk 2
IR T B FERIE Y T 3 UTRAE K LB T2 Ja L BT 4G, 3F Hor 4L B 515
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SRS T BRI 2 (IR R I, UTRAEAZ IR 0 () R 1 AR 3 U7 T ke 5 s /E A . T
FBFUTR ) 8 42 4 AE N A & BH w45 FH R mRNA A DL A B0 40 7 PO A e T o 72 3 I R 51 5
2P AN BRI A8 B BRI G LT 18 0T N B o S A DA DR 3% SV ) 5245 R

[0222] 5’ jpid

[0223]  mRNAW5 18 25 #0 e i Hh , AT 386 INmRNARS € P , I H 45 A mRNAE 25 & £
(CBP) , FITiAmRNANE 45 & 8 (8L CBP5 5 (A) 45 & 5 A 45 A LA B 24 1) PR AR mRNAY) ok
157 40 A H (I mRNARR E M FI BRI RE 77 o BT IR T FEmRNABY e 2 Fh it — B H B £ BR 5 v
T

[0224] P Y5 14EmRNAZ: 0T LASE5 S I FCT 5 AT AE R i 55 118 5 3k S5 mRNA 3 -5 K vy
S A TR 2 8] =425 -ppp -5~ - =R ERBEIC . X F5™ - S FFIRIE 4R J5 ml # FF 224k
DA ™ AENT - i - 1 P PR B 8 o mRINA ) 5 7 i 18 AR i R/ B30T A By 7 3¢ ) A TR ) A% R . AT
fRiE 2" - 0- H Ak o 3 3 1 TR MR 485 A 1) 7K A AN SRR AT 157 - B T B e o g ) A% TR
T, mRNAZ> T

[0225]  IRESF%)

[0226] &4 N BBAZ HEAAE NAL 5 (TRES) FUmRNAH AT FH-F- 52 it A 2 B . IRES w] FAEME — 4%
WEAR S5 G AL BT FHAERNAR) 2 MRS G AL — A 2 T D IRt i ik 4 &
A7 5 B mRNA T G i fob 37 1 e Tk A% 0 A 1R ) LA IR B 22 iR (22 S FmRNA”) o 4mRNAH A
TRESIN , i3F — B AF e 4 (4t 55 — mT @08 X o mT AR 9 4% I BH A3 FH I TRES /5 71 1 S5 457 A0, 45 H A
PR Tk B BL T i 5 1 IS - 40/ NMZBEARZ IR i 25 (9 anEMDY) B B B¢ (CFEV) VB 8K 5T 22 R
B (PV) HCo UL 28 95 B8 (ECMV) 1 B398 955 25 (FMDV) « 78 284 BF 48 95 28 (HCV) i 70 8 9 075 2
(CSFV) B I I3 995 5 (MLV) B M G 2 S P s B (S1V) Bl sk BRJE 95 B (CrPV) o

[0227] BARE

[0228]  FERNAN Tk A2, il KR IR % IR (2 SR AR) ¥ I 22 2 4% 1 IR WImRNA 7y 1
DA B A e 1 . B S 2 5, B S0 3 it vl B 24 AR DA $2 3 AR G Z RAR & 1
W R NZE A A R VN I ZERNA . BT i A2 (BN 2 IR R L) 8 I FE v A1 1005 2504 5%
R A ZRAR.

[0229]  —MIM &, ZRARKKERTI0MEER AT — DML B, ZRAREKE
RT3 E R (W, /b ek T£935.40.45.50.55.60.70.80.90.100.120.140.160.
180.200.250.300.350.400.450.500.600.700.800.900,1000,1100.1200.1300.1400,
1500.1600.1700.1800.1900.2,000.2,500LA 523,000 M%HR) «

[0230] FEXFPE R T, ZRAREKE LK TEMHnRNA 10%.20%.30%.40% -
50% 60% .70% +80% <90 % EK 100 % - % A ib 0] 4% ¥ it A e BT J& OB A ) K% R 1) — 48
S AEIX P BT, 2 BARTT LU S mRNAK) K B 5 &40 ) mRNAJK 25 2 BRA R s K
FERI10% .20% 30% <40 % 50% .60 % . 70% 80 % 590 % B FE £ .

[0231]  ;=/EmRNA%; T

[0232]  FHT4) BSRNA & BCRNA | 2242 R B « il 38 175 356 c DNASC B LA e @ AT PCRIV) 77 V2 2 AR
AT, T K (2 WA AN, Gubler MHof fman, Gene, 25:263-269 (1983) ; SambrookZs A,
Molecular Cloning,ALaboratory Manual (5852 1989)) ;PCRFVERIFELNIL (., EEH L
F]'54,683,195%14,683,202;PCR Protocols:A Guide to Methods and Applications
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(Innis%EN, 9aiE,1990) ) o FRIE L EW IS ARSI AN B BVEIT] o A TF T IEA K B A A
B — M R FA R #E L $5Kriegler,Gene Transfer and Expression:A
Laboratory Manual (1990) ; fiCurrent Protocols in Molecular Biology (AusubelZ A,
iR, 1994) (X EESHSCERN AT A T A H B 51 B 77 ORI A AR

[0233]  Zwtdir) £ ik

[0234] AT IA I AZ B - HiE BRI mRNAZH 43 0] BT 234 H #5 £2 ik . A B0 3280095 72 i
Horb i E PR AAAE H A WSV A S 8 b (1) Dy e P B A R 2R B2 3 51 AR ) o EH T
T & b K R PR 2 5 2 3 B ER T G B 22 IR o A AE A R 1 0 S8 A B 40 T D RE () R A, (AL I Ty
e M a1 ] SE A B R 4 6K o B ER TR 58 A B 43 O 1R RN 95 1R S A1) L X B
7 HLR A G BESRIEOAE (X-SCTD) AN _E i 1 it FR AR (X-ALD) o X-SCID2 H i 3t =] 19
v BEE AR R A ECEZ AN RA SRR, Frid B 2 5 %k 240 B A T4H )
KB R LR A R A 2R S AR 20,93 X - ALD A& FH AR N ABCD1 1 ik S8 AL W Bl AR R 4% 2 2
R o ) — Nk 2 N R AR 51« B X-ALDI MR ZE A SR I 4 AT A B G R 5
AP IR TR , 3 2] 5 5 B0 pH G B0 T 1 2 A IR .

[0235] 4 SislAs FH AR DRl ok 97 B b B B 0T I A7 AE H B VTR ) i P S 2 v
(1) Dy RE 1 R = B A T B S RS I — L 3 o B R VR T 18 SR b 32 s R
Ji ) Dy Re T A 3 R B ik 5] N BRI N, FF B3R IE Bk Dhse M 8 B LALVR T Frid 0 - 12
SNk, BRI EUS 1A R F34k, BInAE E R 2 JF5W0 2018/006052F1W0 2015/
0116337 i 1 A FILNPIH: & mRNA ) S 28 75 T o

[0236]  4nitt., $p 4k 75 22 loadt DA AR S i D RE 1 dr 1 1 58 A Bl 0 i 2k SRS A 2 o R N R
Tk E B R Ehae I, F BT S8 A A my fish A SE 2 BT VR R S R N I T A2
G AT I SO AR IR (5140, mRNA) 835 o AR J BA ) R e STt 7 SRAE LTS 52 o2 A Y.
I, FE SRR EE STt 77 SR, 22 KR 2008 OS5 2 3 B IE 1T — Al 22 FRORER o A% % B I FE e 2 &
WANTTIE ] TR IT B NR N DhReTE 22 IR ) S = 5K FE AR 5 R N 500 o 78 o Ath St 77
Fh AR B FE L S AN T VAT T RIS TR T R R E PR

[0237]  [HFH HIRNA

[0238]  FRFELESLE T b, IR & — a2 B 3 3P HERNAZY 1 H 3R Y HERNA (sa-RNA)
WA FR A H R HIRNA BAA E ilRe J7IRNA & ] 5iRepRNA . RepRNA (B8 H A HImRNA)
R T IR EE W EE N 5 2 R = 28 2D — P o 1) 5 R 1) i B 2 DR A 77 AR 1) 5 e ] B 3 A L A
(R “ B 3Ry 187 1 A 22 7= A A Gt A0 55 o 72 R L STt 7 2, RepRNAFE AR 1] FH T4
ANt BT 5 B bR i i J2 R & o 49, B e 5 5% (R 2405 0 9 PR AN T80 152 AEE (ORF) = 25 —ORF
ZmASRNAMC R ERNAZE & il (B H1I8S) M8 E, FF H 28 —ORFmAS &5 #4851 - fE sa-RNAJE P A
PR, Y95 B 45 M4 B [ B ORE AT FARAT SR B e S 25 AR, 1T 2 A2 11 g A7 28 7 28 i 1) 4 ok
5 HLAE S e I ShRNAF A N 54

[0239]  PEG-C-DMA

[0240]  ARAIE AR N G 1% , PEG-C- DMAR A% B v B ke T R% R - R TRk A% Sy & 12 1)
AR AR o A5 A AZ IR - G UL AR D i P 1) T 25 0T 45 Gl 3 AR PEG I 43 - B R U
E— BRI 77 29, PEG-C-DMAR A DL R 2544
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O

O/Y\HJ\O/\‘{/O\/\}O/

fo) n
[0242]  FLrh ik FEn 15 TS R &5 B A 2910005 21300011 7 T8 o 76 75— AL 7 &
TS BT R G W B A 2920001 731 & . PEG-C-DMAR] WiHeyes%F A, Synthesis
and Characterization of Novel Poly (Ethylene Glycol)-lipid Conjugates Suitable
for use in Drug Delivery,” Journal of Controlled Release,2006f13[E & 5|58,
936 , 942 iR KAl 7 o
[0243]  JIR Jou JURIL I i &
[0244]  FEHLSLsE 7 R, AR BRI AL T & ISR G VA A LN, Fr iR SR &)
T3 RN EFE UL R A BRI 715« AR 28— i v SR 0 B R BRI KA T, 7B 56 A b 4
B HLIG B, LA K B KIS W5 BT iR G WUIR B BOR & (15 Frid A LG BUas TR 5
PR KSR G s NI FEAS BRI 72 AR A B R (5140, T HERNAEKmRNA) (1) G 3 4% o 3X Fh 77
AT HEAT X A7 V2 1) 26 B AR 26 [ B R A TF 520040142025 PEARAIA , Frik L R A
FFA AT ErE B L5 -7 AR AR .
[0245] LG BN G phiE VR 51N BNR G I R inAETR & = TR I B 51k 42 S W
T SR RE T SO, M 24 R B B JE A B R AR R AR WA SCRTAE A L RS RS v
TROE S RE NG P (1A AL) 18 48 2 05 S 3830 7= AR 1 A /K G ad #2780 Pk
i B G LV R o FEAFAE 2 i VR (R, 7KV 0 (A5 0 T8 I s A 3 AR ) /K VR S L
e B IR & B HUTR BT W D% S0B 0 M B LA = AR AL R - IR Stk o
[0246] i FIEBLVR & 7 15K I LNP# H B A 2940nm % £9150nm., £750nm % 2] 150nm. £
60nm % 27130nm. £J70nm % 291 10nmE% 2] 70nm % 290nm(1) K /N o K 38 Bl T2 5P H0RE A 2 58 45
I HAT 1R/ NG SIS SIHRLFE
[0247]  FE 7 —ANSEHET B, AR ISR T 28t B MR 7 VA7 AE NP, Birid B R
J7 RS T UG A 5 R ST B I B R Bk i AR T VR 5 N 3135 A 48 ol B () R RE 2
WIS de b AEDLAE I 7 T v, AR 2 A8 B G — AN B2 M BC B SRR SR S AR T Y
BV AR ToAE AL — N JT T A TR S TR EZ R EEA EET 5N
For ) B AR T A B AR AR o AR DR AR PR it S8, 24 51 N 155G A S AR ) B RE 2 il 1 I
LR AR, 7245 % L BEH ) N AR TRCKS A R 1 = A B /N TR
[0248]  7E 57— ALt B, AR BRI T & B MR T V5 AR NP, o &
SEPPI O AR TR AR IR 2 IR A X AR LS R, RS IR A X T R R 5
PRI RD I B S 3 IR A X BB R & Bk T, 28 IR G XA
T-FEHLAS , PR T - E R84 An B DU AT 5 o 44 1 Y0000 A0 R 0 B0 AHE 52 I 1R) 180° It
) SR, A AN 2927 ° 22 29180° I HRAH BE /N A B2 () JE 2 3 o SRR W] 458 U B 1 2 o
WL R IRA X AE— AN, $E 4L 5 55 IR A DX B R 2 T 1) T 42 ) Ay S AR
T N IR DR AR VR 5 N I - e S T A R R VN 55 IR A
X () G AR I VTR 5 T W R 2 PR B R ) B 22 ], I LRI I 4 1 AN 25 IR Gk
R e R 22 P B A T T R R AR 2 o ol R 402 B0 U T8 1) L A 1) M) b o Vi E 9 /D 1Y)
WPE T 1 /NVRLFETE o

[0241]
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[0249] X LET7 IR T-HEAT X L8 ELFE M RE 7 105 1) 3% B AE S [ 5 H A 152007004203 1+
TEMIIA , iR TR AN A T IrE B BCL 5] 7 BRI AR .

[0250] i FH L 420 e U7 5 T RGP LNPIE 5 B £940nm %2 29150nm £750nm % 2)150nm. £
60nm % 27130nm. £770nm % 291 10nmE% 2] 70nm % 290nm(1) K /N o K 38 Bl T2 5 R H0RE A 2 58 45
I HAT 1R/ E R SE IS SIHRLFE

[0251] 4SR5 2L, A BH A A UL (151 4, LNP) R 38 3 m] £k F T 1 5 R AR K /N AT AR
TTVERVLIE RN o T REAT 15 8 RN AT S 3L P 75 18 DR /0N e BBl RH A S 2 (R E B2 0 A o

[0252] 5 HOR ATt FH TR RORL ) DR /INAEE 9 i 7 (R KN o Bl ik I HLIRI &5 mT i H
T A B BURL I — Mpiss 8 R/ T AR SR B LR 54,737, 323 ik , Pk LRI A HF N
AT A B UL 51 B 7 UK IR N AR SC o e i3 BR i 75 0 R 2V 8 75 = A T
KNI 22 KIS T 2150nm R URE o 35 S A0 A AT BY U e B B KPR b AR A e B
INERRSORL IR 53— T 07 2% o FE 38 5 1R 35 S A T e b, R0 3688 2 e A4 1 FL IR A s B 30
FLRE RN R L , 18 5 72 2960nm-5 2980nm 6] o 753X P A 5 2 H , hr B 2o A ml a8 ik o B B
G HUREEE 4 3| BRQELS A i 1)

[0253] 3 3k /I L 5 Tk R I S A S0 7 o) 8 S SR 55 HH A2 P T 14 06 il /) 2 A6 B
T 38 SRR ZINGT AT A 07 125 o 8 B P 2 0 B — IR Bl 22 I L 31 SIS 3 P 5 (R0 6 i
I3 o AT 0 I LA AR /N ) A HA RORESR SE B R /NBH ak /) o

[0254]  fE—SEsj 77 S, LNPH (1) % R 72 an g an 35 [ % R FR 5 7 41 5:09/744, 103+ fp
IR AT T4 6, Bk TR AN A T Fra H B 51 B 77 ORI A A

[0255]  fEHAhSLIE T R, Bk 77 ik it — D 45 AE AR BR A6 W A FH T S8 4
M % AL i AR e B S PBH B o3& A M AR IR BT R B O 1 Sk B FE i S IR B
(hexadimethrine bromide) (PAF dh 4% POLYBRENE® i, kK HAldrich Chemical
Co. ,Milwaukee,Wis.,USA) algifgih 38 45 1) HoAth £h . HADIE & R TR H 15 -L- %
MRV -L-FEIR R -L- R R 5 -D- = R T N M i DA S B 2 0 M g 1 2 o IX e 2R 1 n
NI HAE RN O R J

[0256]  Jfig o ks 1 T

(02571  — H AN, A & BH G AR Js Fks (45140 , LNP) v] - BAX R 51 N B4R b o K, A
AL T T B A% R A% e (4510, T RNABmRNA) 51 N 3141 o A i) 5 vk o i i i e T %
b B 5 0K S HL AR 5 A 0K 5 A B B Al 2 05 FH T AR AR IR 34 2% 2 20 O 1Y) — BN TR) R
A1 B A N EAT BTk 777

[0258] A& BRI AR Bk (194, LNP) RT 4 ie 22 JL-F 5 FOVR A e i i A AT 4 i 2 Y
o, — LRI, FIORE ] % 40 B ) — 358 70 I A, 5 A M RS AE 46 I 0, B85 A B R A o SR TR AZ TR
(540 , A2 BR) 0 7 B e 7% 545 N\ 0] 48 IR SL i 48 v AT AR — ok i A B AR R, b5k
AR IS SRR I N 20 RS A 5 ELSSORE ) N A S AR N AR AL G

[0259] 7 BH () i B RIORE ({7 G, LNP) AT BRLof Bl 5 MR 488 Tt FH s 420 N 7 24 4 SIC R e 4%
() 25 % AT Z A i (1), A= B 6 7K BRI 25 42 Vi) TR A i FH o R AR B GE ph K
(15140, 135-150mM NaCl) ¥4 % FAE N2 2% b a] 52 i Bk - HoAtoE & 1 SR L RE 4 anaK %
7K 0.4% #7K.0.3% HERRSE , U H T e e e ES , wa &S JREH JBKE
2% B A& B B AR B AIREMINGTON S PHARMACEUTTCAL SCTENCES ,Mack Publishing
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Company,Philadelphia,Pa., 25 17h (1985) ik o 4nASCRTAS H , “EAR” QL FEAT A0 FIFT A
(RIS 7 23 BT 0T~ A B0 S R R 91 L B B R R e B T 711 508 R R WA A 3R 711 L %
U BRI BT IR AR S o R 255 T 52 17 A2 48 24 1n) N it R A 2 77 AR e e
FAUANR L5 7SR FH A

[0260] 242 b n] 4352 B B8 5 76 BURLIY B 5 U8 N o (R L, 75500 T RG] e ks 4
B2 E T B2 M B AR A B R 2R K A

[0261]  Z4 i3 b ) UKL IR FE ] T2 A8 4k, BT ANINF- 200 . 055 7 % , B 3 (E Bk 22 /D 428
EU ELERE % ELIEAI0E R % £I0E = % , - H AR i Bk 510 B A4t A 5 =0 2@
AR AR FR R R S5 Rk 5 A5 40, W BG Nk FE DL FEAR 59697 FHOC B A A A o IX AT AE R
B K 545 A5 A A A 5 1 70 LA o0 7 5 o ™ B vy I s P 8585 v a2 Rl R B & B, W 32
L PR RO T R ZE RS ) O A R 2 AR DA i 2 it FH 7 ) A

[0262] %% B 245404 & W ml a8 ok 5 A RN ) 2K T 52 AR R K T o PR K MR T AT 2
DS FH Bl TG B 2R A T I I8 9T R 1, VR T IR It 2 1 5 R K IE R & o 4 2%
U AR PR AR, S A VIV A 25 BT RS (R B 5, anp A T R AN SE ph R gk 0
55, 910N TR FLIR AN AL FAL R DL S A ES o T 4b , BRORL L VAT L35 7EAifi A7 I R
G AN SZ H HH JE NG B A 13 3 1 IR OR35S MR MR B EH R K ) a2 B i K
VTR e M G RN Bk B N TS B

[0263]  fA A jifi FH

[0264]  fifi FIAZ TR - e o J0kE AN EPCT A FF5 W0 05/007196.WO0 05/121348.W0 05/120152
WO 04/002453H FIA B HSLL L SLIL T FH TR N ITIER) R Gei8 % , Bl i 5 & KRG W1
IRV IT AL IR 146 2 2 s v SR A M, BT IR L R A FF N 25 1 T B B B9 EL 51 - 7 U ik
FENARSL AR IR T 58 A B NR BUURL , ORI AZ IR AN 52 M3 H A% TR B4 i .
A G ) RS /M S H T ERE 4 2.

[02651 45t 4Ac Ay i FH , Jite P ] DA AS A5 3s H 28 S AEAr] g =X, 4900 Qo ik v e« 1 ROBEE R L
AN (5 4n, BN BCE ) 37 B U B R B it P o e FH AT 288 E R R B B A R SR S
YW EPRT 8 B A BRI ICTT  ERRK SIEE  R T BROULPA A it o A S T S, 2
VIZH & e ik A1 i Tk PN B RRE  i FE (2 UL, 9 n 36 [ 2 )55, 286, 634) - Al N A% IR
LR T8 1E LT Straubringer® A ,Methods Enzymol.,101:512(1983) ;ManninoZ& A\,
Biotechniques,6:682 (1988) ;NicolauZt A\ ,Crit.Rev.Ther.Drug Carrier Syst.,6:239
(1989) ; fliBehr,Acc.Chem.Res. ,26:274 (1993) . jiti F 3 - g 5 (1 V6 97 750 i) LA 5 1 72 451
WsEE L F53,993,754:4,145,410:4,235,871:4,224,179:4,522,803LA 24,588,578t
TR o JI8 S5 RRURL T 88 I 7 5 9 3507 A T 2 S B ik A 27 B 9 s S 1) AN Ak 3 S SR Tt FH
(Z W, HltnCulver ,HUMAN GENE THERAPY,MaryAnn Liebert Inc.,,Publishers,New
York. 5570-71751 (1994)) o FRZ 2 LRI A WA H TFrA H B LA 51 R 77 AR IEN
A3

[0266]  Fophal b5 HAthIE & (1) 4H 50 2H A (R AR B A & 0T i A R e RN (5, B Y
BUSVE ) it A B ASS RELR R BTN S A7) (B0, Brigham® N, Am. J.Sci.,298:
278 (1989)) S5 FFIHIFFI AT 4 B T b0 e n] 4252 (O HERE R, a0 =& 30 ot s I b VU
[0267]  fE RSS2 rp , 25920 & nl il i & N 55 55 W ON RN/ B HAh S B )i A A
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VikiEhik . T2 H 85 % 510 5% BB R A G982 2 M 7 2 fiid T an S E &
H'55,756,353F15,804, 212 o [A] R , 487 FH S A SIOKE Ao IR A0V 838 AR I - H oAb & P ik 24
V) GEIE L FI55,725,871) 78 24 S AU bt 2 BN o AUk, DLSR DU 46 2 M 3 ik 22 T =X
(1375 b 24 W 16 AE 55 [ 5 R 55, 780, 045 ik o B3R R A TN & T A H 1 LA
51 B 77 IR AN AR

[0268]  1& AT 18 W o it G arGd ot oG 4 N (FE T H) SER KT LRI P S B2 9 S IR P
AT BT 3842 1) ) 791 B4 7K M AR 7K VR PR S592 T B VR S L, e mT 5 A B8 A7) G i )
OB AN 1) 771 5 B TURA 1R 52 A 040 L3 S5 (0 T 5 ARR 7K P A 7K 1 TG B B v, T
0GB ) G R BT RS SRR S 7R o 7 A BH IR S R , 2H G A A0 A dan e it
T PR 1 IR S S MR P < J e ) 8 A i

(02691 JEH, &R bk A it FH BN, I SO RORE 1) 50 G A R 2 P sk AR T 1) o VP 2 2455 b ] 45252
) 288 A R E A R B ) 2B ) A 7 kA SR o AR R B IR A& A 1 570 4 W fEREMINGTON S
PHARMACEUTICAL SCIENCES,Mack Publishing Company,Philadelphia,Pa.,2517hx (1985)
R B o AT A FH S PR AR, 9 K SR K 0. 4% $67K 0. 3% H R RS , 9F B n] B 46 H
Frbmfa e R ES, WEES JRED ERER S Y, A K (135mM-150mM
NaCl) ¥4 K FVE N 242 b nl Be sz i A, (B I Ath 3 25 1 A oK i 2 7 22 X e 2 A mT il
Tob R A K A AR ik SR K B 4 TR B A B AR, H AR B 2y T
SZ IR B 5T, QrpH I 1 FRUFRSE R 5K R AR R TS 0 2 B FLER B AL
SULER SRS K L BLRE R B A RERR IR . = £ B R T R IR 25 o Al i A DA B3R B H AR
XL AT K, 8L T B AR HLIX S 2 A W mT 7E TC R 26 R P2 AR L BT A B /K TR AT
258 FHBAE TG R 25 A T I S ELRT, R 0 SR i FH 2 BT 5 T KIS A G

[0270]  f7EBLLe N FHrp , AR ST FF 0 I B ORI BT 28 vl 1 Rt D e 4 3288 2% o JAE mT 5 Tk
A I FE HUUATHEE R 77 B R 7510 70 R ZE 7R AL AR PR BE It ) B T K TR S IR
% 55 71 B R il i ST S (20, ol an 55 B 5 R 5 5,641,515.5,580, 57904 )&5,792,
451, IR B RIFI AT T ArA B LA 5] I 7 SRR I N R S0) o 3% 28 11 R 77 Y 58 mf
B UL R 7 B s 5 TR TSR S 7R RN/ SR A 7] o 2 LA R A R FE SR, e T
BT UL R EIARL L AR AR o & Tl AR R} AT AR R A A AR B DL H At D7 B I
A AL R X 288 BT )& AT ART AN 70 B R AT ArT B4 L iR 2 W Al ) 3 BLAE Bl
KA ERE N A F .

[0271] 3, iX 6 [ AR AT &8 20290, 1% (KI5 RSk EE 5 %2, BARIURLI B 40 HE 24
SR T AR e ELA] R b A e SR B R AR M 21 %6 B2 %6 524960 %6 570 %6 B BE £ 2 [
H AR Hh , B3 A A LR AL S AT A 45 5 B 7 A RS 1 7 sl & AN VR T A A
B B RIORE ) B o 1] % S SIS 24 470 o) )P At R R R R N DK AR B s A BB AR R
AP 3 A i FH IS AR S il A SO IR DR 3R DA R F At 24 B 2 5 18, I EL IR, & ol 7] R A
TRIT T ST LA AT HUE

[0272]  3& FF 1 Aot FH A skt 70 T ]l DA R A () AR R » U 0 ) =2 R AR R RE 77
K ERZKERPEG 400+ I ALEE V67 I W% BR (6140, FPERNABLmRNA) 5 (b) AR FEF | /N 24 FE )
BT R, BEFR ) B SRR A AR B RH R =X ) TS i v 1 B YR 9T SR A R (9
TF-HERNASKmRNA) 5 (c) 7E3E MM BB s UL (D) 1& A R AL B e B & LR A
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() —3 B0 2 3 - FUBE AR L H B W L ZPEE BRI S  FoKTER . L iE R i A 4E 2
BF R e s A A I A T TR B L A T TR AR G A T T2 791 5 €80 711) X8 70 591 L Rl 711 A R
PGz i) TR ) 97 8 70 YRR TR R AR R DL R 24 5 B A I A o BE B TR AT Ly
TEAF BG40 e RS Th V67 A AnAZ R (140, - $ERNABmRNA) LA K 7 4 14 28 o B Jle A H- ek
BRERE R AL S VR IT I BE R AR T IR IT ILLAN S A AR A O 0 0 AR 1 BT AR s L
BRI S

[0273] 75 AL FH A 75— AN S5 A, i 53 B0k v 3 N T3 LI SR 3 700 2 A e, A A
1% - i o RIORL A LNP () 8 37 Y T T 1) s J2 LR R0 3 750 S BRI S B8 e R TR L R
22 25 % 0 FF B DA prd JE =it H

[0274] 41| £& A<k B I T Joia RO P 245 4 il 50N, D 328 48 FH DK & L 4 A 2 BV o =
BCEAA VR TT AN 5 A1 3R TH 4 A IR R I BRI X L TR

[0275] AR BH (1) 7 V2 o] A 4% Al g A s o ORI 1 T AR LS AN S, i R K2R3
Wy (g, NFRAE AR DL R HoAm AR N R R M D A4 4R L L =E VWA 3 (1)
n, REFIZINR) RIS L Sk -

[0276] vt FH () 0K A B R 9697 77 (91 4n , 2% %) 55 6 o 1) BL 2 B felt I B A
770 (i, B£8R IR T7 W BRUPIE BB () A 6% | B R AR LA B2 PRI A 1 4 , (E 2
I HEHAEL0. 01mg/Ke A H 5 2150mg /Kg A H 2 8] , L 290 . Img/Kg A B 5 Z5mg /KgfA =
2 1), A Ve ) (), V) £910°- 104N itk

[0277]  fAAhit H

[0278] XA, ¥E T UL R (5514, - PERNABLmRNA) BT 31k 22 15 77 AR K R AR AT 2
i, o B A S YRR 5 ME S A S LA A B A AR AT A 2R Bl R A AR Lk 1)
ST S AN AR Zh AN A , SRR IR MR LA A , I HLE gt N AT

[0279]  44&AMEAT IS 40 B S5 I o ARURE 2 18] (1) Ffioh A AE AR W) AH 25 () 3 7 2 b & Sher () vk
FEE 32 B ELAA N R T 2404, (8 7R 29 Tumo 1 5 20 10mmo 1 2 [8] o 38 5 78 42 BRI (4
37°C) T RHAT FHE BUBURL T AU VR 97, FREEZ01 248/ N (L Hh 292 28 47N R e ] B
[0280]  7£—ZH AR LA St 75 S o, W I TR B VAR N 4R 55 R 201 0° B 4910°4
ZHH/m1 TR H 252 X 10 AN ZH L /m1 (K60 %6 - 80 %6 Y45 (194 4 i o o V% 00 28 400 . b 1)
TR A 1 1 9 250, 01ng/m1 0. 2ug/ml , AL G HZ0. Tug/ml .

(02811 i PN AR T 23 (ERP) M€ , w Ak AR U BH [ LNP B8 Ath i 5 RIOREL ) 386 126 20 3%
ERPIN 32 7 3% [B & F A FF5:20030077829H FEAH#IA , Frid LRI AN & T B B BILA
51 FHR 77 ORI N AR S B 2R, ERPIU E (1) B 178 T 28 1 F 0 AR BRI 45 & /T Ui ak
Rl / FAe o B AR AR F X 23 LNPH & Fh H B g SR i Bh T s 26 43 (1) 4 < e e e v A
AT 78 S LNPE LA A S5 A0 1 B3 P 28 2 G o] 520 33 6 R0, AT AR AL LNP B L Ath A o
i o I8 H, ERPINE I B4l o 8 1 o0 (902, 2O 2R I B~ LN B il s . 9Ot R B (GFP) 55)
[R12IA , HF BLAE— s vh, & X0 3Rk FORL AL AL I LNP 1) 7704 3& FH T8 3 T HLRNABmRNA .
76 HoAh Sz 45, ERPIN 52 AT 5& AT W08 - HERNA (1640, s iRNA) FE7E BRASFELE S 0L T (I 4R 5771
(1) i s B BRI I A o AR oAt S5 v, ERPIN E ] 3& -0 2 72 A7 AE AN A7 FEmRNAR 5 0L T
BRI ) R0 o 38 b B FRLNP Bl H At i 5 0kE 6 B — BRI ERP , AATT ] 45 Z Hhu i & AR
1) 258, 1 an e 40 B H LA B RS B NPl H At i B R
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[0282]  FI-T-3hik R o L Fr) 4 i

[0283] A W25 W) AN 7 1k FISRAA A AR S I6 7 25 i 85 1 2 2R 28 o 53 P 4 i
55 ) s L Hi AR () S 4T 4R L AR 5T R4 P2 L PN R 400 B i i U LR~ T AL
2L« 5 P B S P 28 T PR R AR T2 40 i L 2 R0k 40 L L A8 0 P4 BN B0 R AR A SEE 5 4
JEL IR E AR AT L R AT T A AR A SR T S AR AN — e R IR 7y T
(540, FHERNA (%1 41 s 1RNA) BXmRNA) 38 3105 22 9 40 B , 451 an 45 i Jis 40 1 285 P 40 B L M
2 UL T) e L IR e 4 B i 4 B (P R0 s T L £ e 4 L O S 4 L JHF
e 240 PR IR P 200 L o) 2 N LR 4 L B S0 4 . ST 4 S L T 1 B 4
Jee AR PORX R 2R 0 ) i L S o 4 L g e 00 S K e 200 L AR B2 9 40 i L SR B
e ek 24 L Sk 29000 200 M -y TSR AP R g e 4 L A % o e 4

[0284]  Ji5 Joi A BOURE 1 A4 PN 386 3%, G0 — Fh a2 AL IR 4 1 (1 40, -+ 4ERNA (41
s1RNA) BmRNA) F¥JLNPI& & 52 5] A1 o] 40 B S8 7Y (1) 200 o P 00 25 Fh & AL 1B HEBD )R A
L OprRr kA R 7/ ipu s e ik /RO R AL B R E /L1 L NN NN S E ST SN 7 g
Yy (g, /N R BRFIRER) S S 3h ) DA B R AR Bh W (9 dm , o  FRAEAR AT

[0285] A 4% 240 Jita 1) 2H 2 5% 5% 7T e 5 SE O RE 2, B AR ek b 2N o I 4, Freshney
Culture of Animal Cells,a Manual of Basic Technique, 2f3/,Wiley-Liss,New York
(1994) ;KuchlerZs ,Biochemical Methods in Cell Culture and Virology,Dowden,
Hutchinson and Ross Inc. (1977) BA &AEH A 5| FIEI 225 SCRE AL 1 4R i 3 72 1) — 4
T EEIRI AN R G0 W A R BT, BRI R4 R

[0286]  Jfig Jo RUHL F) Ar il

[0287]  fE— by S, A AW R BURURL (191 4, LNP) A AE 212,345,678
Z /NI T AE 52 R P A ) o AE F A S DT S, AR IR IR BURURE (140, LNP) A £E B
KLt 2 J5 21812244860 72896 /N 5296 .8.10.12,14.16.18.19.22.24 ., 25528 K
I 7E 52 4 A PO ARSI 31 o AT £ R B A2 IR 1 I  2E 2 Atk A A R R T 38 SR ) A
FE o AJ G T3 e B A MR L Ar VG 9T 1 A% R A 4ERNA (11411, siRNA) J7 31 BimRNA /7 31 |
Forill HARFE R 21 (B 3l A I H A5 e 20 ) A 1 AR 4k) B HAH & Sk MR .

[0288]  JRUHL A Ao il

[0289] AT A FH A S0Utsk H O 60 R ARART D77 vk N A i I FR) I SO ROORE ANLNP o 4511 a1, mT A FH AR 45
S rb AN T v e TR B R A O AR IR T SRR ) 2H 43 o TS S AP S AR AR,
HbR T R e 3 B T BT 7 AR R L | 5 R SRR 2H 73 R R AR o 1 R E 1 SR DL AT
A AR AT 47 2% 4 o & A AR I B RS EANBR TSR0 i gkl (B an, 28t 2= A
AT, R HE R 5L K (FITC) MOregon Green' s B PH B AT A= 4 W #8850 B 307 41 . R
SRV 3L B FFIE (TRITC) 28 & 3% (digoxigenin) AW ES LT B 1 W AMCA . CyDyes "2,
O PEARAC AP HL 20T .S M0 PPP Pk g SR o S A W B R O L (kR
0 U0 A 4 B0 0 B ) B L SRR 2 S R TR LRSS o R AR A R 2 N AT A
75 A IR .

[0290]  A%PRIRIAS I

[0291] 3 I A ATUREL AR N A 2RI VE 2 J5 2 b AT — P R SCHb A AN E AL IR (191
1, F-PERNABEmRNA) o T 388 3 24 %60 £ 7 325 AIDNA 2> BT L RNAZ: Mt 58 s HiL Wk  PCR < TS PE AR AT
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PRIRRTE 20 DA B o5 A RSy SR AT AL R P A DN o 38 W] 2R FH 3 AR 20 BT AR AL 22 5 1 o 66
B TR 2 52 HRL VK S B A R UK R RO €4k (HPLO) i 2 3% (TLO) B A=y
[EUQERTP N

[0292]  MZPR 7 A T BEAS 2 R B MR 1 o B PR AZ IR 2 22 T2 KO AR S R N a2 %0
(1) o A5 G, 55 LT XA 35 I 00 0l 1 R 57 4 B B 0 M5 o 2% 28 52 A8 5 138 1451 4 “Nucleic
Acid Hybridization,A Practical Approach,” 4sz&HamesFIHiggins, IRL Press (1985)
H,

[0293] W] e e A5 FH A B ) 81) 1) AR TR A5 S PR A IR 4 S 40 >k 1 58 23 28 Wl 7 1) R
& T 8RR T IRE B E 20 B T 77 A2 B TR S v B R IR B AR Ah o B R
9 E ) e 4 TR A B S B (PCR) I FEBRSE S M. (LCR) QB- & il g4 38 LA f2 At RNA
BEHEN FRIBOR (510, NASBA™) [t fh A4 1877 125 2 5 16 SRR N B BRI s 78
Molecular Cloning:A Laboratory Manual,Cold Spring Harbor Laboratory Press
(2000) ; FlAusubel% A, SHORT PROTOCOLS IN MOLECULAR BIOLOGY, %i##,Current
Protocols,Greene Publishing Associates,Inc.and John Wiley&Sons, Inc. (2002) ; DA
FEEEF)S4,683,202;PCR Protocols,A Guide to Methods and Applications (Innis
2N\ 4wiH) Academic Press Inc.San Diego,Calif. (1990) ;ArnheimfliLevinson (1990410
H1H) ,C&EN 36;The Journal Of NIH Research,3:81(1991) ;Kwoh%: A,
Proc.Natl.Acad.Sci.USA,86:1173(1989) ;GuatelliZE N\ ,Proc.Natl.Acad.Sci.USA,87:
1874 (1990) ;Lomel1Z% N\ ,J.Clin.Chem.,35:1826 (1989) ;LandegrenZ: N\ ,Science, 241 :
1077 (1988) ;Van Brunt,Biotechnology,8:291 (1990) ;WufliWallace,Gene,4:560 (1989) ;
BarringerZ: N\ ,Gene,89:117 (1990) ; PA J&zSooknananfiiMalek,Biotechnology,13:563
(1995) 4R 3 o AR 1 o b 5 3 B AZ IR 1 et 77 V2 ok T 26 [ L 055, 426, 039 o 7E A 45Uk
H IR ) FEA T R N S TR 5 91 03 1 (NASBA™, Cangene , Mississauga, Ontario) F1QB-
I RS X L RG] FH R B4 8 H A AR AR IR B 7 1IN PCRELCR 5| A & T 4 ZE {1 B
HERR I RARAA . 53, 18 AT R an A4y S 1 PCR 51 W A Ja SR AR I BH S8 A8 (1) 5 74 17 )
(R4 S8 B X R Y BG k#2791 . IR S5 TR A WA T B B LA 51 P 7 U 4k
FAARIL.

[0294]  FHAEGIANAEAR AN 36 77 v A RS « AR & R R BRAE 9 0 il 351 20 70 1) A% R 3
M #iBeaucageZf N\, Tetrahedron Letts.,22:1859 1862 (1981) Flr i At [E] A4H V. fik fek iz =
fi 7 2%, a0 FHanfENeedham VanDevanter#% A ,Nucleic Acids Res.,12:6159 (1984)
IR B 8)E Bt KA A o AR RS OLT 5 38 38 I I IR DA s Pt e st 2, K e et
WnfEPearsonZ A\ ,J.Chrom.,255:137 149 (1983) Hi#iid (1) [ B8 T3S HHPLCKR AT 2 %
F& ) 44, . AT FMaxamf1Gilbert (1980) ZEGrossmanfiMoldave (4s%E) Academic Press,
New York,Methods in Enzymology,65: 4994k 2 #5196 1IE & R 2 A% FFRR I 51 o
[0295]  FH M i T s /KPR B AR T O JEAL 258 o TR A7 2 58 N DR A N R 9 L 38 5 ok
FAngererZ N\ ,Methods Enzymol.,152:649 (1987) 5, 7E JE A7 2438 M & , 70 i 4t [ 58 &
[i] A A L 38 BRI o A SRR IDNA , i hn sl A5 40 i A8 4 o S8 ) 76 A S0 R T {8 40 e
55 238 W T A DA S VR PR e R e R PR A AR K TR D0 Hb FH O P [R) A7 25 B 4R 35 43
THrid.
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[0296] sty

(02971 f 38 sk B Ak St 451 > B T A b 1k ARk BH o T F1 S 45 2 T Ul BA E T AR AL
H AR LT AT 77 20BR il 4% K B o AR N DU AR S Sy IR 21, A] g sl ol & Fhak
KEVESH LA AR FAE R 45 R .

[0298] syl

[0299] Syt fi1

[0300] A% BH A 7= I g o il ) S s 7E T 3R, b

[0301]  CL &

[0302] /\/\)J\ /[N_\C:\_;\:/

[0303] mkXEh,

[0304] 73144 i Joi 1) 57)
[0305] [ s YR FERLE
1 PEG-C-DMA:CL1:CHOL: DSPC 1.5:50.0:38.5:10.0

[0306] {5 LA 2 5 il 4 il 71 o

(03071 g JFH I 4138 1 I o e P T BE SR EE , 2100 % 2 1 v o1l 45 G o i 41 (29 Tmg/mL I
JRE &) o KEmRNATE B2 3h (pH 5) FUA S X BRI I /K W B, (A HLAE 100mM Z R £ (pH 5) H
X $0.366mg/mL mRNAF IS o ET - 3 H A% T 4 SRR AR B A A LA 400mL /minB 1 , I
FZEE T HR59,404, 127 BT IR 1) B 8068 77 1 - L1481 FIPBS (pH 7.4) F Rk o 98 e s 1l
FIE T-Slide-A-LyzeriBHr 50 (MWCO 10,000) H, FE#E10mM Tris.500mM NaCl (pH 8)
(Tris/NaClZEMR) W FEMTIE R - EAT 5, i FVivaSpiniR4a 2% 5.0 MWCO 100,000) 5 157
Wi B 290 . 6mg/mL, AR J5 W0 . 2umyE ) 251 JE 2eid k.

[0308]  SEjiti 51244 A il

[0309] @, ¥$LNPLLO. 5mg/ kg bk PN JE 51 225 - 8 A WA I Ba1b/C/NR H , JETEL 2 )
4 -6 /NI USTAR LI 5 o iy i B BIK2EDTAH I T e I, 98 5 7E - 80 °C A R i A7 EL 2= 0 4T
14 HE A1 345 5 9 B3 1 15, 4 SR 19 StemCe 11 (H 3:5:01630) BRR&D Systems (H 3EDEPO0) i) A
EPO ELISAR &Mt ifn 3 v (1) NEPOZE 1A KM 58 5 11k« T 2 P44t 7 0k .

[0310]  fnm] MR IR FIEURE R H, A KR4 &Yt patisiran (Onpattro) (— &ALtk
(¥ F 697 TTRVE Ry FEAR 1 (I LNP 7= i) Hh s FHOMC3ZH & A A5 2

[0311]  3R1.7EBalb/C/NGR (n=4) Pk 45 2 J5 4/ 45 NEPO mRNAF0. 5mg/ke g 5
1H &Y FPatisiran & Thik

Ji& SR 4064 EPO (mU/mL) | Stdev (mU/mL)
4 CL1 908 1 164

1364 1
[0312] | (1.5:50.0 :38.5:10.0) i =
PN 5 Patisiran 202~
2~ MC3 49 Patisiran 284 42230 2697

#(1.5 :50.0 :38.5 :10.0)
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(0313 REFEAR b 45 I A TR B R 780 T DA 4R 2 IR L V% 95
77 G T AU AN AT 25460 51 5 AL o LI I8 23 L B 3 S A 0
T 57 23 L R 3 ) 80 T 10 258 ) 4 B0 B S 2 AT S 38
% S0k (G354 R 7 B FURIPCT AR) (04 TF 19 2 T 97 0 BA 3L 7 R A
KL
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