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1. —#455 BF HCV B % BA AT 843k CpG 77 ik e R
8T 6 IRAR G ik, 64F
BEEZ LR RARERNARTHEE T T EARRH
CpG % 7% ) A% B,

2. BRABRI1GFE, LPHRIECpG R EEFEFHE-a.

3. BAER28F%, EPATAFHE -0 FHE-a-2b, T
F-a-2a RE A TFHE-a.

4. BA|ER 267 FH, XFAEE CpG FiECLETFTIHE -af R
Hk,

5. RAFRK 26975, HFALIE CpG Fik R T By
FRE -afesm A,

6. MRAZRK 1495 %, L F ATk CpG & 2 A% 8 2 A £ CpG
S JE R AT BR

7. BAERK 187 &, L F AT CpG K& 2 MR Z B £ CpG
o, JE R AT R

8. RAIZK1eF &k, ¥ ik CpG L& # ALK E C £ CpG
Fo, B ) AL BR

9. RAZBRK 187 %, #—F OERTFHRE -0 T FiKKGF
K.
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10. A BR 99 F ik, ¥ ATETFTHEF-af FHE-a-2b, T
F-a-2a RE A FIRE-a.

11. BRAIZR O FE, BT FHE-ab ik CpG £ 8]
AABREAR LRI,

12, RAVER 1 9 F &, ATk CpG L& hl B R AR F RIE
A

13. AV ER 12 647k, H Tk 21544 2 KB BB 42
1545 .

14. RAVER 1 695 %, L F AL CpG LA R HAZBREA ¥ FH

15. —#76 97 BA HCV B % 5 BT fext 3k CpG 77 % XA R 4
ZoORARG F &, IE

BLEZLTRATRREAAKLEGR ST ERLY
CpG %.J& #) 4% BR .

16. M F|BR 15 855k, #t—F @353 T a3 3E CpG 57 k%
A B L6 2 RAR

17. RAIZRK 16 ¢4F ik, AP ETEMR R K@ 46T
F oo 6 A L R BT iR T R IRH RUL 6 XA,

18. A ZR 1649F ik, L FAF HCV AR LR LT AR
B84 2 RAK

19. RA LR 156953k, LFAHLE CpG FikEFHE-a.
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20. A ER 1589 F %k, EFARIE CpG Tk THE -of
IR

21. AR ZR 20 69 F %k, #t—F LT XK IHERA .
22. BAIZRK 21 5%k, EFPAHERBERXNZTIHE-a.

23. RAER 22 89 F5 %k, LA TFHRE-afTHE-a-2b, T
W& -a-2a RE A TFHE-a.

24, RANBR21 89 F %k, EFATETFRE-al&KAEL .

25. RAVZRK 15 695 %, H PP CpG LB R HMEBMAE C £
CpG % J& 7 A% B8R .

26. BRAZR 1589F %, HFATiE CpG LB S BREH F £

AR,

27. —FFIHRATRA TFHAFREMLARFEBERLY CpG £ H]
WAL B ik, I
1¢ R B A BRI K R F R 2 XA 04 41 B fn 4%
wmiet CpG R & R #AZBRIEAR, JF

M RS e AT R LG R MR R, S P % KA
JA VA RT 69 97 ik AL AR Ih 08 ST

28. MA|ERK 27 ¥k, L PATEEMA LA B @i,
IL-6 8953k, IL-10 494 ik, 1L-12 894k, FHRE-y8) 5
1 B FHE (o+B) #9453k, IP-10 ¢945i%, NK ZH#, CDSO
4R A, CD86 #9 &k ik, CD83 #9& ik, A I & MHC &k #
B IE,



200380105159. X A} ok P FE4/81

29, AA|EK 27 ¥9F ik, HFETRINE B AL IS AR IR
@ it ,

30. RAER 29 95k, BHPAFAEM T R@ICESH L mieey
AR IR 2m B,

31. RAER 2967k, HPAEAn R ik f IL-12 6455k
1 BAFHE 5L, CD80 89k ik, CD86 #9 %3k, CDS83 9
& ik, F= 11 £ MHC &£ 65 ERB3E.

32. AN BR 29 65k, HPEriEiEakZ AR,
33. RAIBK 3269 F %k, L PALsr A htimib iz,

34. BAIRK 33 895, P KL CpG % & ) A% BR hm A 5
R e Az mie T,

35. MA|EK 29 695k, HPATR AT A6 5 ZAE CpG 7 ik,

36. RMA)ERK 29 695k, HFRFEVAR 98572 A RE A5 R
R E K69 CpG #% BRI AT 836 77

37. BAERK 29 695k, #—F QIR PTIR CpG %95 #) 84z
BE R SR F X IXAR 89 21 JB) fn 345 4w iR 64 ST BB R &4 B8

38. MA)FER 29 #9F ik, #H—F QisEsr Al mipns T
F-ofe T iE CpG %75 R A% BR A K L B it 38 A,

39. AR 29 695k, LFATE CpG LAMBAHA C £
CpG St & #| # A B4
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40. —F A EA HCV &R BT f8xtF CpG 77 8 R AL ¢4
KIRXWE Tk, LIE

1IN B BRI K R F B o) Z XA E B G4 B
it CpG £ & AL 8RB Ak,

M E M-k ey T E-a, FFE

ME BT R@IEFE2YFHE-athE, EFizE )
T 1.0pg/ml FE T R RAR T Re Xt 4E CpG 9T IR B BFL,

41. BAIZR 40 09F %, HF 2 F 0.5pg/ml K7 LXK 4
st 3E CpG J7 & A B .

42. BA)EK 40 895k, B P AR dE CpG 7k T HE-o.
43. B AR 42 95 %, H P PTEEAE CpG 77 ik L 3E 9% H k.,

44, A B K 42 9 F i, L FFFi IFN-a 2 B L —Biéy - F I E

_ao

45. M F|ERK 40 6975k, H P ATk CpG LB R MAEBREZ A £ =
C % CpG %£.9% R # A% B,

46. A ZRK 40 9 F %, L PR Al afinmpst—F &%
T T A FRNE CpG K& #) AL F .

47. BRA)ZRK 46 95k, EPAAEARBEFRANAZFHE-a.

48. AN ERK 47 hF %, L F FHhF-af2FTHE-a-2b, FHE
~a-2a XA A TFHE-a.
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49, B AF)ZRK 40 ¢9F ik, HF ATL S A o BAR 4m e L AE AT ROR
i1l

50. AFEK 49 $9F %, HPAEAM TR OIEE L e
AR AR fm e,

51. BRAIER 40 W75k, AP HEARAFRERERLELZLMNA
BT K R AR S,

52. A ZR 40897k, #t—F IEHAE HCV HERA,

53. —FPiG 7 A RAM KR FRAR G RARG T X, as
ARFEALAI B R 40 4975 ik A 69 R E A A 3 E 49
A6 T Pk R Fe 8y CpG Ky R)AZ BR .

54. BRAZR 53895 %, #t—F LT XEEA THE-a.

55. A EEK 54 thF ik, HFFHFEFHE-a2FHEF-0-2b, F
KE-a-2a REAHTFHE-a.

56. MAIER 53 a9k, K ATE CpG RAMHMBE A £
CpG %78 ) 4 A B

57. RA)ERK 53 9F %k, PR CpG £ANEAZEZ B £
CpG %75 5 A% BR .

58. MANER 53 4975k, A VAR CpG LARMMAZEE C £
CpG %72 ) 8 A% B8R

59. BMABK 53 69 F %k, H AR CpG LA N ZALBRAH T
1545 .
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60.

61.

62.

63.

64.

65.

66.

RA)ZK 59 897 %, .;]:—q’ﬁﬁ’}i’%’;’ﬁﬂ%/j‘@iﬁlﬁ4&ﬁﬁ@£@§%%
154

ARFBR 53 ¢ FE, EFATE CpG AN FAZBEAFF
MR R,

BAER 53 ¥FE, EPPEARANFREARERLERMA
R R R HERE.

AR 53 4k, HPAERBENXARERLRAEHR
R E Y

— 857 B HCV B %5 B R AR 69 3E CpG 77 % e
G IT R R, adE

BE BT XA TR T T R S ey B
HFFEHELRLY CE CpG L& #MALBL .

—H 6 57 B HCV &5t BT 4 3F CpG 77 i R 49
LR F ik, @iE

BE RGO R L EORRIE T AT ERR L
HFFETRN C K CpG £ &M HAER

—F %A BA HCV &5t BT dext 3k CpG 77 i & H R AL 49
LB F &, @iF

TR FLA A BRT Kom B R by XL R B 0 9 B o

et A LR CE CpG %% & 8A% BRI fk

M sm e bty T HE -0, FH

MEFEMR K@ T A TFHRE-00h T, LEFizd )
F 1.0pg/ml & 7% KT 631 I CpG 57 £ EH R,
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67. —FriEIT BA HCV & %5 B A AR 699k CpG 77 ik R HE s
76 IT 0 ARG F ik, G3F
1% B EBLYG L RN A S S T
BB R B R IE R 8 CpG K& 7 A% BR 3k, ST EL
P iX sk gm e F AT B LXK A,

68. A ER 67 #9F5ik, HF ATk B F AL e L IEHT TR
48 i,

69. A EEK 68 97k, LFFEM T kmie ek ¥ mipey
B R IK 4w e,

70. RAVER 67 69% ik, L F AL CpG AR SR C L L
TR AL B

1. RFIBR 708975k, EVYME CEALBERNGEBRAA XS

MR R
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CPG FHEHFBAELT AR KR ERAL T HEA
KR AR R,

AERARABETHIT AT LB FIRERLE T XIRG 5
%ﬂfi‘yuo

KRR

AR K RE (HCV) ZFHRHER&GE4 RNA mE&,
R AFa— 2 LB R KW@, B R EIZ A 1989 (1),
HCV A& 9.5kb ¢4 KB, R ALMEARE: BB Mg
€ (E1H E2), LA JAF B AFEEFF5m 240 26 R 693k 4
#) (NS) &98.

HCV B EXZ 2| R, €IlA>90% M F M3 FIE T
AL (1), BFATEH 04 3] 1.5%K4EFE (3,4), aiEKH
300,000 mERA (M EXIEAE), B FEHBALE T L KIS
ARA TN RAERG, R TFTHATATHFERIT; ROt H
50-80%%9 HCV B R MRRGF R A E, L P X330 ERLLE
W, K2 S50%8 3T E KA BB X, £ 20%L EARATE
1, Hb—sbsk i L R AT @At E (5-9). E£EFH AR
FF X A4 5] A& 8,000 3] 10,000 A LT,

BEEBFmEKR, BHAARF LA R RE G F ik 25k
aFHREETAR Ao TREFomERLAAL ST . A LT & R

10
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FRFELEF L eSIER, (2R B FRERET T EFE
o JTLEA 5,

FHEELAILAH X (022, a2b, LBEEATFHRE
(Alfacon)), XEFHE—REFRA K TLH =R, KT B
FIHE, BPm BB B AT A i L AR 2 S F 69 1R
i dgaTFHE, H—FFLE, FRARLH—K. AR, &
ok R —FF 2 RILHFEFHFH, A 200mg IR E B RL AL,

FHEFGSIER QI E5r, LAAER, k&, BoforRet,
EATERALA BOR A B, ARKE, REK, MR, A&, A%, 8
WMEMIPF A (THRES). S TRELINEA K. Tha
@ﬁw%ﬁ&,%#,&%,ﬁ%xﬁ%,%ﬁ%ﬁﬁo

A FTHREETRFE TR EFRELELS BT LA
50-75%%9 % XA ALT 7K-F ik A &, 1% 30-50%49 % X4K
%#W%WQ%HOHWA%%QRﬁ%HOﬂWAE%ﬁ#
HEAFELEETEREE Y 6AAFEN KRB FTALDFRAT
K A5 4t ﬁééﬁ 21£4F HCV RNA E6 77 ¥ EHRBIH K, £
"*ﬁ%i/‘iﬂiéﬁmiim 8%, 7697 4 RAL5% AR T 5% &
ARA, ARR 2 f 3 FRWEREF (AR _BLTFHE
-ofe R HEIET 1 FEH 90%), MARA 1 HCV 894 RK £( K
29 40%BRFF KL ). B BT A E K3 HCV 128 H 2 A R

LU
BRRERFEHEMEAGEATREEL RS TERZES

%ﬁ,M&Jngﬂi%KE%XE A, HLERTE]E 6
2 1240A.

11
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B A& A HCV ¢ Y, STFRERELEIASEHKY
I Ak, B E 26 T 7B Mg S 255 5

A A M

ANE AR KT IUANS AR TG LI, €35 CpG %95 )8
BRI R T697 TR X HKHE (HCV) BHA L F B3t -F ATy
I CpG 7THEEAF R ZIERMR., REPH—FHHOETFLART
BT CpG 595 4] A% B Ao 3 7% &K F) ¥ 40 [FN-otd 2
AR T KA B R,

E—Jr &, REPARET — 675 LA HCV &5 0 A v
A9 CpG J7 ik REALR D697 9% KAk ik, QT 88
I7 89 ZARARAE A A BCE 6 IS T BT E R 2 89 CpG 595 ) A5 B4

FE—AEHkFEF, FTikdE CpG 75 ik Lz F HF-o. —4
MR ERTEY, TEFHE-aLFHE-a-2b, FIhE-0-2a
REEeTFHhF-o. EF—ANEHRFEF, FriRdE-CpG 77k 46
FRF-afeRmE, RFHE-afomELF emantidine. £ — ik
TR ERFTEF,FARIE CpGHFH IR —BEAHYTFIHE-o
Fo 3 IR A F) 5] do 8 Fvak

BE—ANFKEFEF, CpG LBER B Z A £ CpG 5% & 4
BB, BB —ANFEHRFEF, Bk CpG %ENMILEHL B £
CpG %72 #) 8 AZ BA .

BH—ANEREFETY, Frik CpG LBEM#HEEZ C £ CpG
TR AL R

12
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FIT iR 75 ik AE 14 30 35 JL 5 & 7 4 e T & -a 55 PTiE CpG
IR AL B — RS2, FTiR %%%aTum%%?am>%%
#-0-2a AEESTFTHE-a, ERETR_, E—NEH_RFEF, F
ISR EFEN AR LEL AT CpG k) A% B B BT 26 25

E—ANEHRFEF, FFiE CpG £ 75 k)5 A% B 6,36 B 24545,
B—NAAKRGGERTETF, TR RSN ZAREEBL BT RS
i, E—RFTENERFTEF, %g(@}%&ﬂ&ﬁ“@%%
FHFR, ELXCERZHREFTEF, L CpG %71 A% B
ABLHFFHER %céq&ﬁ&ﬂ&v&

B, 5 —Ax@, BET -6 EH HCV A#tH
muﬁ%ﬁcm}ﬁ%x%‘x%ﬁ%%ﬁ%%ﬁ%,@%%%
ZIETLIRRE A KBNS T TR R ey LA ¥ 2 MG
Reg C K CpG %55 R AL B .

EH—ANFdE, BET 67528 HCV A g HF B A AR
#3E-CpG 77 i T~ FE A& I}bmﬁé‘]?ﬁﬂi‘é‘)?f}%, CIEIEE 67
69 AR 4G S ) e A%t e 5 A A F 6 A R R R B 8 CpG
R IR AL BRI, FTHF I Sk I E AT A B Z AR A L

B—NFEHFTEF, SRS me bR T Rmb, £5
—NEEFTEF, ME KR OIEE R mbr R Rme, £—
NEHFTREF, PTiE CpG L& MM AZ C £ CpG £ 2 #H
B, E—/ MR ERFEF, Prid C £ CpG %750 8z ot £
HFEFRE .

EA—FE, REPARBET —F55 A4 HCV AL HF AT

fextdE CpG 77 iR AH B R 69 %X ARt ik, QLI E 2Ly 6
LR ) A B F 6 K806 5T PT IR R S 04 CpG %o 5 #) 8A% 8% .

13
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FE—AFEHRFEY, FFEF F—F @355 6627 3F CpG
TTHEBRARLGZL RS, E—ANERTETF, FEZ XA ALZEL
AP R AR e = A 0 T IRE - LB AT RIEAA R, /£5
—ANEHEFEF, AR ZIRARZARE HCV KB R LR 4 T 4Lk

FE—ANFEHRFEF, TR CpG 57 ik €35 [FN-a. £—/N 48
KeyEFEP, AR CpG F ik LiE TR E-afemBrt.

E—ANEHRFEF, FTEF EE—F QIEL LXK E A
HIXA ., EEZNERFTETF, TERBERNEZTFHE-a. AF
HFRKE-a TAZTFHAE-0-2b, FHE-a-2a REASFHE-a,
fERRTF, E—NEAEFTEF, TEFHRE-0l KA ZA,
ik 38 A1 ) CpG LR A MR TR E-o T F A WRER.

BE—ANEHRFTESF, B TEI72RMARE CpG %95 0] #AZ 8L 2
A X CpG £IE R BAZBR K B £ CpG L& MAZHR, X C £ CpG
S, IR A% B

E—NERFEF, A TEHNZRKREERTEE2TIE CpG FH
EIEHA R CpG LR MAZEBRZ A £ CpG %95 7 M A%Z B X B
X CpG KA MAZEL, = C £ CpG £ & H) Az A .

FE—ANEHRFTEF, FERBENEA LS R CpG %5 K
BAZBFNSY, ELEeEkFEY, FHREF-EHFAE CpG
o, ST R AL BR UG JT Z BT — B BT 18] 56 ) .

BT EHRFEY, L CpG % btz dk G365 145
M. EARR O KT KT, BTk F RIS ZAAKSEBL BB RA546.
gt EXE TR, T CpG AN SMIZBL QLIEF T M
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BR., ERCERAGERTEF, PFE CpG LIER BAZERZ
BEAFFHE R C K CpG £IEH A% 8L .

BH—ANFE, BET—FE7EH HCV AL HH BT ezt
i CpG 7% mﬁ&r%xﬂwﬁﬁ& QIEL T B8 77 69 %K
AR K ERIE T AT ARG BEA FZMHETRY C £ CpG
S 95 R AL BR

ER—AFE, KREPRBET —FHaTH T L7 E0AD
R REFRFE CpG LB A AT F ik, FridF ikt
AR R B K R S % KK 69 ST B A e b — A
CPG S 4 BLAZ BRAE ik, R38R A S ) B o 3 45 4 0L 64 4 ) L
B, KIS R A5 B 4 % R AR VA BT 6956 57 o R AR AR
B 6 5

HE—ANEHRFETF, FERREFiL G B @)%, IL-6
ok, IL-10 #94ruk, TL-12 899k, TR E-yey o5k, 1 BT
Z (a+B) #9556, IP-10 #9453k, NK %M, CD80 #) %15, CD86
e kA, CD83 #9 &k ik, I % MHC &ikayEHE.

BEH—NERFEF, AL E o E b im e 6,358 T K 4
M. BEANXKEFZHTEY, PTEM RIR @I035 K ma ey it 52
Remfi, BH—NERFEF, FFEBBIR TR @I, Pk
MBE L% B IL-12 #4it, 1 BFREe45 0k, CDSO ¢k ik
CD86 # & 15, CDS83 #9%k ik, #= II % MHC £ ik 64y Eif3.

HE—AKRTRY, FEBERZERI,. £F ATy E

T, AR fAZ ML RIS, EF—ANERFTEP, KT
& CpG S J& F) B A% B Ao N B 32 35 04 51 B dn S8 45 dm L o

15
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E*ﬁi%ﬁﬁ*,Mﬁ%%ﬁ%*ﬁ#@ﬁﬁ%yﬁ%*
NEEFTRET, TR CpG FHaETHE-a. £F—AN%EH#h
FEY, PRI CpG Fixit—YaEREsgd, 2HLCHE®RS
£EY, FAFHFE-0f R LBty IFN-o. —NFEHFEF,
VART 8976 97 A L/ B 5 5 R Bl £ 69 CpG AZ BR #4749 76 77

/ﬁ'—}i\"ﬁ 7:5@737— ‘—'P Fﬁ’kﬁ/ﬁ‘ﬁ" b%‘%*ﬁ\/)n‘lﬁﬁ'k CpG)@
B AL B R R B EF L XAR 69 51 B . AR fm L 64 X BB RS Y

&b
At

ik kit —F Qi Al A tm o 5 F & -afe i ik
CpG % J& &\ #4% B2 B K L B B 45 Ak .

E—ANEkFEF, %&Qﬁﬁ&ﬂﬁﬁ&b%@ 1545
E—NAXGERFEF, LG RIEMS LK BT 214
., EERHERFTEF, %k(ﬂEﬁ&ﬂ&V R 835 F ot
R, i CpG LB R MAZ BT A & A £ CpG L7828k 8L,
B X CpG £ & MAER, R C % CpG LEFMAB, £—2 5

%¢,%ﬁQﬁﬁﬁﬂﬁﬁ&%C%Qﬁﬁﬁﬂﬁﬁ&,
BEHECEAETEY, AR CpG LRI HEBMAE LA FEME L
%c%q&%&ﬂﬁﬁ@o

BEH—AF@, REPRBET —F LB LA HCV AL HFH

AexTE CpG TR AH R AL 62 R ik, Pk 7 ik €L354%
Mﬂﬁﬁﬂﬁk%ém%%imw&ﬁﬁ%%ﬂm$v@%%
#T CpG RIARMAZBR T, AN X imie = 4 69 F K -a,
MEHFANARRR@MIL T A TR E-a9 %, £+ F 1.0
pg/ml W) F T % RKAR T 63T 3E CpG 77 xR A B . E—/ L3
¥, ZEADT 0.5 pg/ml £ FRXART 42T 3E CpG 77 ik 5 A A
FL

16
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e — A%ﬁﬁm¢ P& dF CpG STk L& T M E-a. £ H —
NEMFTEF, PTEIE CpG HikLiERES, ELTH TS
£, PFik f‘«‘vt‘? o2 K L =BFb ey IFN-a

-2 FENERTEF, AL CpG LEFHAZBRZ A £
K C £ CpG % & R # A% BL .

BERCEAETRY, HHRI At mpist—F5 BRETFHR
A EIRA e CpG S & R HAZER P . FFid 30k F K7 7T v 2 F 35
E-a, ERBEFH, E—NFHFEY, FRFHKEF- 02 FHE
-a-2b, F#hFE-a-2a RE A FHE-a.

BE—NER#EFEF, PFEINAtAmie L IER T K ie .
BEFH—NFEHFE, PTER RIK @R KR o ey 2K e,

BEA—NEHRFTEY, FTEAARIF LR &b 7 A AT
R /AR S,

BEFH—NEREFEF, FEFF*—F 1T HCV 9 £
A A,

BEFH—AFE, RET —FLHNEA HCV B g5 BT 48t

I CpG 7 &AM B 69 %Xt ik, Q318 MEH RE B X

AR L IR ER I At m EE T A £ C £

CpG R K MAZBR P, M F XS smpt = A 49 F K £ -, FNZH

MR RAR ML £ ) FHF-otdE, LFiZE T 1.0 pg/ml W
R LR et 3E CpG &8 AH B .

BEFR—NF &, REARBT —F06 57 LA RE I L5 E5 A

P69 IXAR Y 7f/£ CAELARAE £ 3K 75 ik K 5 69 % X AR 6 A 755(5'(
T ARG IT AT IR B 49 CpG S5 ) A% B

17
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E—AFEwFEY, TR FFHS—F LIFLPITET RXAREF
FHhFE-a. BE—ANEHRFEF, FEFRF-af2FHAE-a-2b, T
HE-a-2a REATFTHE-a.

FE—AFHGEY, A T677 % iXR 49 CpG %75 R Az
BRZ A K CpG £ E R MAZEL, BE CpG RIEN#HAZER, & C %
CpG %5 R A% BR .

EH—ANERFEY, ik CpG %75 #AL B 0165 2145
A /ﬁ—“/\#ﬂﬂééﬁ}—zﬁﬁm? i /;{f, B 'f"ﬁﬁi}? : fis B

P Aad

xR
&4h., A —/NEHRFEF, PIiE CpG LEN PR OLIEFZ
A A,

ﬁ
H

BE—ANFERFEP, FEARFRXBRERLLZEMEAHAF X
TRERR., ER—NERFEF, HAEAARNTFE B ERLR LM
AT R JR AR R,

AEPGHE—NTREACLIERL PG RRE G EkFE., Bib
RKERAGHBRAEF T — N B2 EREEHSHE—NREZAROIEE
AKERF—/NFETP.

ARZAHEEFTE@ALECFralET oL FmiGid
WA i

B 1277 HCV & #FiE 7 45 PBMC £% 3| 3 % CpG #]#%

JZ3F IFN-at9 5. HFEF R HCV A 44% 84869 PBMC
5$@%%Qﬂ#ﬁﬂ?4&wi&%%%LmJﬁﬂMﬂEA
KA &AM IFN-anw., BELITHT 10 NEF ZRMAEF 10
S HCV R 3 69 % 384K 49 -F 3 IFN-a5- 3k,
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B 2 277 AEMHE HCV #HFH o EF L XARITE 5 B 4
PBMC #AmX oM. A HCV B # % XK Fo i 7 4 B AR 64
fi& ¥ 4% PBMC JF A R AArie e £ R @ ey 8 @ e
(pDC) AR AT R ZE L E . A AKX @t wmie 7o, ¥
2 R 5AF) % X% B CpG #8849 IFN-og- ik # 4T L3R,

BW3ETTH CEFEMCEEEFERH PBMC 2 IFN-a
AT, Bk aEFHRHCV B FZiK4A40 PBMC 5 REl 449
CpG —AL3EH 48 Bf. dkfEsmie L&, AR ELISA X7 &4
M IFN-amk. BEEZERTHT 10 MEF ZXAKRF 10 A~ HCV
R Fe 04 ZKAR 89 F 2 IFN-a ik,

B4R77TA—LFFMH CE CpG R # LB IFN-at)iF
F. ¥ 5B 8 5N HCV B A2 84K 6 PBMC 5—40 ¥ F M C £
CpG —AZ3ZF 48 I BF, W& wmie L&, F H .k ELISA &7 &4
M IFN-azk., BELFRFTHT 5 A~ HCV B Z KK F 1
IFN-o4~

B 5877 /A=% CpG #lvA &ty IFN-yLik, ¥k EFE
K HCV & # % X4k 49 PBMC 5 Rl £ #) CpG —A2IZFH 48 I AT,
& mie L&, Rk ELISA XA &40 IFN-yo k., LELR
TH T 10 AN EF XA F 10 4~ HCV 2 3 69 %2 3K 4K 69 F 39 IFN-y

omlk

B 62T —BFFM CE CpG R #vA B 2t IFN-y#) i 5.
5B B SA-HCV B % X4k 65 PBMC 5 —20 ¥ £ 4 C % CpG
—ALITH 48 B K E e L iE, Ak ELISA X7 &4 ) IFN-y
ik, BEHFBTHET SA HCV B $ 2 X4 69 -F 3 IFN-y4-ik,
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B 7857 A =% CpG 8 vAE 6 IP-10 5k, kg EFH
HHCV B # %Xk e) PBMC 5 R Fl £ 69 CpG —#A&23ZF 48 0,
I Emie £, A @k ELISA X7 &40 IP-10 i, ZE& L
T T 10 AN EF R RKARF 10 4> HCV & #69 Z iXA4K 649 -F 39 IP-10

Lwls

B8R+ T CpG T B mi3gshieitER, ¥k B HCV & 3§
6 R EF 694k e PBMC 5 A (. B %K C % CpG —&ZF 5
K. RIEA CH-BF B ART 16 3] 18 (1B, SRJE M B AR5 7E H .
P B A8 AT RS IE AR AT BAR 4G R 384L (ST = 5 CpG —A2
FH ) cpm/ 5 IE SRR IRITFH 49 @ dg cpm ).

A oL+ T HFMCHKCPG AT Ba@MgmaEm, Hk
B 54~ HCV B %% X4k é9 PBMC 5 A.B.C #= ¥ &M C £ CpG
—AIEFH S R. REHA H-BF R ART 16 3] 18 I it, K/E M|
ARG E M., B HALE TG E R AT BAR L 6 R 84546 (SI =
L5 CpG —A&IZFH 49 cpm/5H A F1RIZTF ¢y @it 4y cpm ).

B 10 277 A =% CpG # Ml E8) IL-10 2. Hk B E
H R HCV B $ % X485 PBMC 5 RE £ 45 CpG —A2IEFH 48 /s
B, ke LA, A&k ELISA X7 &40 IL-10 4k, Z &
£27HT 10 /NEFZRAF 10 A~ HCV B £ 49 % X460 39
IL-10 4~ik.

B 11 277 RKE%F CpG £ A RE A 4F A (Intron
A) AL R HCV B mievh /¢ IFN-axm-3k. ¥k H 10
A HCV B # %2k Fe 10 A~ B BEAAR S PBMC 58 4F A
(Intron A), 3 IE&GVARIIAR AR 4AF A (Intron A) ( —FF
446G 9L B TFN-o) 4958 F k8 C £ CpG —ALIEF 48 8f. Ik
&mie LiF, F# Ak ELISA XA &40 IFN-ag s, &A% K
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R34 Kl 8T A (Intron A) 848 E|6) IFN-0oZRKEAH
=, MABE XA A 4-F A (IntronA), RE= + A4SF A
(IntronA) #=C X + A4TF A(IntronA) “EFRFEZT =T
REHE. EFZiEAF HCV 2RO FH AN AL EFG
EEAERT.

B 12257 CpG Al 4-F A (IntronA) —&sH HCV & $
4 fie 6 IFN-o- sk 69 BRI AE A . #k B 15 A~ HCV 2 F x4k
PBMC 5 #324% A 4935 A 4-F A (Intron A ) ( —FF 4L &4 9h IR
IFN-o0) —#21& A 69 C £ CpG =7 48 o, &K@l i, A
7 & ELISA X7 &40 IFN-a2- 3k . 4 0 FAS % 3R AR 2 4R 48 A A
4T A (Intron A) B 49 IFN-a 2, MAAEE LXK CpG + A4
F A (IntronA) #3EFRFZME, RELHA.

BET XU B RELEMBRRPGLATLE 6.
K AR

ARAE R KL B, K I CpG FAZ 3 BET VA VA 7E 1 R F R4k
PBMC #9 £ 607 XiE £ f HCV BM B L 6 X4, 3550
2 B AR 69 F W E -o (IFN-a) 78 557 £ &6 % 84K 89 PBMC.

RZILA R IFN-as- sz B R R mpoegpt R amfie, (PDC) #95%
AEF, AARXZS T HCV A FF 8 & X e Bt L€ 4l
BB LG ) TR, E— 2 EpF, KA ERRERHFY
PBMC ¥ # % & 7K-F IFN-a49 A #= C & CpG #e% #& pDC ¥4 %
R KP4 IFN-a, #t—F L RF FEH C £ CpG ODN £ X A4
R FaERm s, £—®REFELEPXL ODN 24Hk4, X2 H
AECMF2EREFRE, TUTLLH,
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ARIEAR A —F LIS R IFN-o0 ( 4-F A (IntronA))
Fo o Aok AR AR R RS A B, STEF Z XK R HCV 1B 38
THAEATAMNB G EBELBERRHR, 22, SRS T A
(Intron A) #= CpG ODN (#l4e B £ 5% C £ ) —AeiE A 44 :HZ,
A IFN-a89 = 4 _ESLE 3 3% 2 649 Y Bl AE A .

o 2 R & 8] CpG ODN £ 1&4# B X H F= IFN-o— AZAE A 4
1‘76‘;5(, FTEM HCV B, AFXBLM, KRLPARETHF
FAFF Favs 55 HCV ﬁ&;{aé@f;ﬂ‘aﬁ 5.

RHRAEZEVIHH,ZdF HCV i RE, XSFH 4T
KpFr, BFT BB M (10, 11). AERBHEER LGRS T
) B A B AR R Fe tm e 69 % 9E (CMI) R E. % R ¥ Fadiik
SHTFRPHIERERFETERZN, ER2ERALLEUE, @B
TR (CMI) EREFRFT LA L B24EH.

E—ANm @, KREPARBET —F4 ﬁxﬁﬂlﬁ*”ﬂf}\%ﬁ-
(HCV) R #695F B A vART 49 4E CpG 97 i R 4% 7 I7 0 X R4
0 F k. TR 7 ik QI8 E 23X M5 57 19 ujﬂ“)i/’ 0 Z K AR 36
H A E G BT B TR B 22 49 CpG % 7 2] A% PR

X HTHL694F CpG J7 35 2 —HF A 3E CpG %5 ) 847 BR 64 7%
MR FM IS HAAITHSET . ERRGERFEF, X
IF CpG 7 ik QT WA -o. B F ZH K T =844 IFN-a% HCV
LA (Flde A HCV %8R ) 368, Hik 5 %k folit ik 64
R Al 42 A . PR TR F-o T2 FHE-a-2b, FItE-o-2a
REALTF W& -a. FTA LR FRE -7 AR QLA CpG 75 564
L F,
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FAVARTE9AE CpG JT ik RAER I G I LRI ZIE R R F L
HATT B 2R AL TIFIEE 64~ A A1 ey o PR LA T4
M B 64 9k A0 L RAR . XL IR IR AT F L IE CpG 77
BB, 18R T Reds bl B R Ao s ey K, LT VAR B A A
6%k, AT RN, XEAH XL RRMRA TR
H”, A2 HEMILRBAEALT ZLH, FHFRAERAE,
BEHEW, BREGEARAREF “DREE” AR FEH L6 2F74
ST I AEAT R 6 iKAR, {BERKBA P AT L6, 38R AT XK
FERGBFER —FARFORE, 122 FEERIE I 69 LK
K, BRI ﬁ%xﬁ%ﬁ%ﬁéﬁPiF6Aﬂﬁﬁﬁ *mﬁ
A B 4G IR F 4G Z XK. RIS I RIS IE G T R B AR AR T
f2ak B BV 6 AN A R P AR R AL ﬁ%ﬂ%&oﬂéﬁmgﬁﬁ
i 6 LR L # Fe A6 38 % B HCV 69 MR £,

48 CpG MBUATIE JT AR, PTIE T ST )76 97 LK
. A CpG &I LR E LA EAFLETTE 6 A Kot
¢%%&A9ﬂﬁm “E|eg K, AARGSE, £ CpG 77 HAE

4 RATHRIR RE) B EGRY, RELB TS E N E
ﬁ%i&/ RAWLERZEETIFILE 6 A~ A X 2% 4k fo
B AR CTAE R B 6 R a. B g o7 B R RIS 2 RAR A 4
FHE B Y B A R B 4G KR, FRAR LK R E S ITAFIE S 6 A
A . B H A L Z 6 RFAKXR g 3R,

HE—RERFEY, TUBETAPGLERN TG LR EZE (B
£ A 3E CpG JT ik #ATR NG T 0T ), F ALK AR T TALA
T4 A X e 2 X AR dn BLR) T 06 JT A 6 ik . I vA 8 AL 3R AE 4 A1)
st CpG R MAZEE, HAR A X CRLARBMIR S RE
ATRG IR . 2 CpG K& R BAZBR R L 649 68 /) s vA i it
A HCV B Z Xk ¥ EA pDC F A TR E-aby TR iF4E. 4R
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ALK, KR VALIELIEITT M EANTE ﬁ#cm3ﬁ&m
4o IFN-o7é 57 & A B EL &9 HCV B F XK., ERNG T IANE
B XA Z R T REME B R T ST 69677, BT IRXARL TFiEIT
EAAGER, AEREAGRSE HLE Q2R RT IFN-ad 3t
HCV 74 ﬁ—*i&)ﬂ éﬁj&»‘ﬁ;ﬂfl & CpG 72X MAZBRIET . BT R
A 2ZIRRAETT, XEZ KRR mieFHARER ),
&ik%wm&myf&¢ﬁmﬁ%%Hmﬂﬁéﬁ%%uf%
ZIRARTT fe Lk A IFN-om F 76 77, B LT A R LR A6 7 ik 08
. 3 IFN-a#giF-F4 pDC 2L B 690 F 1 L3646 P % 215 m@mid

Ji % 3R AR T A, h AR BT iR GG AR AT 06 9T XA Ao o ik 4TS
576 HCV B2 XA T A LR A EA 7w a, 122 XK
e XA RE, LEBEFRE (ELRNRIGKE). &
R L BEATAR B0 TR, BT RN P I R B 6
A KT 3 BB feds R A AR At R e R UE R Y.

ARIE R X043 RAR RSB KA R #8988 2 2 XKk T
IFN-a/6 T A E A “RREEZ", B—NERLF, R EKHEH
Frif a3 R &M TR A £48 64 SEQ ID NO:1 #ABFF
IFN-a, AF 4 BH JEF B E A T3t IFN-o6 57 ¢ R e 1 £ & 1
pg/ml & pDC. 'V FZ N & 7—2 pDC & X .V F 0.5 pg/ml
£ pDC #)F & T2 IFN-06 77 /X R B AL 69 7T fe M 48 & . RAR 3R &
WA fe9B 2 AR PR T KRB 5 TE, Bwm

e (£ ) EERGHT ZERARZATLERF IFN-0v8 55 e
76 T 0 IRAR,

ERLECHERFET, 55T a3 F3E CpG 77 i%( 440 I[FN-a
VB IT ) VRR BURL 84 RN ik 3t — 2 L3R M A 4/ kb B B S 64
HCV ¢ X B A, flde, RTHELALERAR 145 HCV ¢ % K4K A
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IFN-o/& 577 R Ee 677 . Bk, BTN AR FHEA DC &
469 IFN-o, L7 A Z A6 HCV R E A ( F 4R L4 by
Fik ), XefFEEASARRTA TEAR TS T IFN-a/g 577 KA
BRL 4 2 RAR

H—F R THRE—EFTE, RAARBLT —H LR T 48
AE CpG 55 iE REEm 657 (EFR_EFHEA A HE CpG 57 ik k657
ZORAR ) 8 ZARAR, RE R R ARAE R 69 R AL LR AR A ) e
P IFN-otB 815 H ¢ CpG R J& R A% BR 76 JT P ik 2 XA .

L3R F IR T AR T AR L XK T4 CpG /& 2 #A
BR 89 R KL M

BERHECERFEY, IR FE#—F TULEENEZ2EX
i CpG 77 AR IE A I 4 LXK IR, ARIE KUt 9K
F, AAREBEARA R AL95 LA X 2Kk, £— BT,
EAFZIRAREE T IFILZE 6 AN A o b iE LA T #4026 5%
. ARG EF, LT VAGER SRR LS 57 R R &
09 BT AR R R T, ARE TR RS S R IXAR R

AL P B B AR W R AL R E R e G 2
i 4G A T HCV & #2649 3K 5 ¢B-E-18 A 89 CpG % JZ R A% BR 76 7
AR AVARTE94E CpG J7 & REER I G T 098K, A L Bk
#, CpG BRI EH £V —4 CpG —HEFBRAF
AR, HF E VTR A FMRG CRRFEAME. CpG L& #) %
B ALIEEARRT A X, BEMC X CpG LRI EER, i
LFPVABRAEARTFTE A H I A AR H G F R Fo b F P iFF
Friked, Eeeded CpG %kl MO B B 7 Fl 9 1R Ao 36 AL AR
.
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BEERFIEETEFT, L CpG LAEKNFBAZKRE C X525
R AR, RBEARALN, AR ITFHER, RRXEZBRGHR
fEAXFBRIN, 12 CEALERNBEBRE— XTI EFZ
ik ty, RKXRABEGEHPLERT KRR LITIE CpG 7 ik 48
PR 6 IT AR R R Z KR8 pDC A G A $ T HCV B M 8 & sk
FTEERT I, EEEXLmRET CpG % 7& 2] # A%,
AR CRLBRRNPHEBRY, e RG L AHeE. £A— R TS EF,
AR FTIE C K RIERMAZBRAE “Fh” R “FFH” TR, KX
FTHRAFmiE, EkhkERFEY, ik CpG L&
R AR BR R F M C £ 2B R AL BL,

EREHZE, FTiE CpG % & R A% BT 5% M X 7 400-1%
R PR & AR R R @45 & F 2 #8269 F F HCV 7657 49,
CpG LB F A E FIHE -0 (Fl4AN4AF A (IntronA)) 84—
RAEFEFFANEZNEX. TUERLIAEY CpG %7 8] A4
BRALSR A 0 F IR E 42 RRFF R E-0-2b, F#HE-a-2a X
ZoF#hF-a. LECRBER R E, X284 & 5T LU 4E A
EFT XA 4G CpG. E— AN LGP, RBEBARALPE, BAZTHLL
RERINRLETFHRE-aRERIA LT XSGR, 2Lt ]
CpG K& ) A% BR — AL ) 69 BT 4R, A MG . E—% 55
FEF, PFTiE CpG S a b BALE 2 C X 5P MALEE, fo—uk
Rkt ZoFTEFY, ERZFFNC LR,

Frif CpG B A= i d & XA (Flde FHF-a) 92 H e 14
RIKRA R )P E M RE . FTiE CpG BT A 5 BTk CpG
RAERHAZBEE AR LR B2, X E ok A X A A T L AL 2
A, RAETAAL B LR TR (4 hodfih it 2] S Kk ey 3
BT D> RAE CATT A5 R 4 242 f2 5T oA BEAT FK 45 25 44 B 1)
AR (Bl ZiRAREH R GGRTIE] ), A& BTk %) 7] 2 & K
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LR TR AN G F XS, MAATAEA, AR, £
— R RHEFEF, ATE CpG K& R HAE BT vAE FLIR X7 )
%7 IFN-0Z A48, mAEH — L EKEFTETFT TIAERKFRNNZ
VR

4 CpG #% BR A= 2L 3L & 7] () e IFN-o ) —ALAE A 69 BF 4%,
WAL S- W T VAVAE ST A a4, B edHes g
AT A RRF B RALBH T4) (P EL LB ETAREZLT
RZ L), HI, TR NREYHEFFITAUNE T AKX ELE, ™
X | R G LA A G YT L agsF AL, Blhei y SIAEA . EAMKL
HREFEF, WRILAENZIFN-a, LA BFHAKEL .
RERRLHERSZ Y, AW ESFHELAWMERER. WE R
L R F8 b ) 7| 649 2EA- BT G TR &G M Aotk A i & K946 A

EREF@E, 5 LEME -, KEXFARET N CpG H B
BB aRMERASE HCV 5+ LA 3E CpG 57 ik R AL R T 6 77 KA
stTdF CpG FERRLR L H XK L mited st h . XA
| ik iR E R ARSI R, RSN A R Azt (PBMC) 54
BENRANEALEREE CpG FLIE Rl MAZBREAR. T LB
BLET VA8 i 4 % ARTAR I, 4o IFN-a89 /= 4, B @feh)ig, @
BE B F 4= IL-6, IL-10, IL-12, F#HZE-y, 1 £FHKE (at+p)
&g ok, AALE F 69 5k B4 IP-10, NK &M, 8 a-F (4
%= CD80, CD 86) VAR A #H 4T (#)de CD83) ¢4 ZVU A 1T £
MHC 4% ik ¢4 E A 3% .

FE—EERYEZAETEY, MAERZE @RI R R @I, £
HAER M PRIR@IL (pDC), FFik %58 R AL #R183T X 4
MR RAFF. LB ETIRTERNLSTF (#Hl4e CDSO F=
CD86) #h&iA, m#H-F (#Hl4 CD83) #h&ik, IL-12 v 1 %
FHE (at+B) R EF/R4 0k, VAR I £ MHC &8 65 EA4E.
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FI 3 22 i 3% s AR S A ) Ao bt R OK 8 i) 4o pDC 5 PBMC 43
DI B A X R H EATEAR R AT VL 3 R 49 PBMC BRAR
AT

EFH—ANF @, REPRBET —F L7 BLH AR L RE K
FtyZRARNG T L, AR CpG LARMAZBRBITEST. ATk
RO EA AAF KR ERAFH T RRFIKREGIF o f
e RET 1) —FF CpG LIERMAZER, F= ii)—FF CpG L&
R AR —FF AR ER (Bl FHE-a) T, FRESE oL
AZ P E) BRL 3T CpG %o 2 k) A% B8R 75 A& R & BA 5T vA £ 3E CpG
I7 B Z G st Z XK AT CpG 5 J5 R A% BR 6 JT A IR (4o
LA, [mREBAEEFT I CpG 57 & 7T 88 A R AL 64 % KK
ZJE ). &t CpG % & R MAZ B A ILm H 7 (Bl FHE-o) 4948
Bt B Pt AR 6y CpG 5 T2 ) U BR 89 RO K BT % 3K AR L
B RIS ST . W RLPTAG, FTEIBKRFE XA TAETH
-0, LIFEEARRTFFIRE-0-2b, FILE-a-2a RIS TFHE-a.
ik BT ik S B Ao 3 A% 4w A QL 45 Y ROR dm e 5] de £ R m e e A R
Remfe,, RRPH—F CIEH LI CpG AN FEBRRES
IR FIRF (BlreFHE-a) 9LRE 3 4o b ik 2 5] 64 % iXAK 6
BT, XBOETARMGE R, B RR S QL IEHF X AL BR AT B
ARGk h, REBARR%, TS5 B HRXAREN
HCV & # %X 8§ pDC ARSI LB R EAZBRYE, RETH
By HL R R AN B XA, XGRS T AL e
£ KB F (IL-3, GM-CSF, flt3-B/Ah%F ), &5 LT H R (£
WH, RESY) s, aTRRFHRE- 02 —NEK%k, £F
Z T ERGIRE T, EF AT AR EA 4o E A
K>, RATFHEHERERA KL ESTA HFE—)FH IFN-a L B
&1 & 48 IFN-of8 bb 4%,
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AERA#—FTRBT —FFRE R AR AT KB F LAY
pDC 875 ik . Frik 7 ik L4545 B % &6 77 49 L XA 69 pDC, 4R3)
PR B &) pDC, 1EATE pDC ERIN A K E G4 B 69 %
B R AR BRAE AR, BB AT @AW B RARAR AL BT R da
BT AEAREA KB FR@RE T, BRIERKLPHIXAF
&, A IFN-o#LAT 6 97 T 5 69 R I R AR B e o AF S L PT A,

IFN-o A FKRET —/"RK#%E, FZ T —ITHAXHRARE
B (F#Mk, FRTREEL), EFHE DO AR GERE SR,
AR T ERFGEREX., AR RGa-THRES T RE
HEMTEHRAZ 20 42 E%. AT ERIEAE IFN-a W2 E
EARD B L F MR RREES . £E BT LKRF
IFN-aZ €48 A IFN-02a (ROFERON-A ), ¥4 A IFN-a2b (A
4AF ACINTRON A)), vAZ #4669 R 2 TFN-an3( ALFERON N).
EEB XS, ETAF 2 6 IFN-a £ 41049 R A& IFN-anl
( WELLFERON ).

% 1. ANIFN-aR &

IFN-aA (IFN-a2a)
IFN-a2 (IFN-a2b)
IFN-a4b (IFN-04)
IFN-aB2 (IFN-a.8)
IFN-aC (IFN-a10)
IFN-aD (IFN-al)
IFN-oF (IFN-a21)
IFN-aG (IFN-a5)
IFN-aH2 (IFN-a14)
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IFN-al (IFN-a17)
IFN-aJ1 (IFN-a7)
IFN-oK (IFN-06)

IFN-aM1
IFN-aN
[FN-aWA (IFN-a16)

ARG — T ik E AN L RR, €45 IFN-adg4 R,
IFN-oU#G A ) Z AAR IR 2 Sn 6, Q35 AN, Fldest £ 0 —FF
IFN-ou4F 7 69 B BX %, 2 R HE 4] ( ELISA ), vA B8] 3& 6946, 4]
4o h fe A M @35 NK @@ 8 &/ @& M ( Trinchieri G Adv
Immunol 47 : 187-376 (1989)) F= /) & K& taf ot (FACS)
SATAT 1B MHC #ATR A 5. HC 45 57 M ) ik 2 KA,
H oty , BT F RS AR GG 2 IFN-aé’U%%MiF‘ EWaE P
BIFEILT . X FEROIE, B, SIELEEALFE, BBRERT (45
%2 Northern blotting ), Western blotting, i# % B4/ 3 & B4k X 2
F (RT/PCR ), VAR 4% RT/PCR. #8A0 P IFN-o4L 5] vA B 7 X 4w
e AR A

AE P E—%F & OLIERN pDC 69:87E. pDC & 387E 7T VA
R ZH 75 ki, @3F IFN-a8d =4, ER-H-TF (#4e CDS]O
Fo CD86) &9 & ik, MmIHT (#l4e CD83) 49k iA ., IL-12 494
R, AR I X MHC RZ6IERIE. 5IMR IFN-atg % K F,
pDC §J8LE T8 " £ 3 A RAPTH H X4y [FN-a, AREE 1A
IFN #] 4o IFN-B. f£—#& Z%5 £ F, Bk pDC 69i37E £ @ it 4
WA TR FRE QI IFN-a by 5 44 2 .
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AXARBET ZF ik, QLIERBRNHEAZER., KRR BB
R—FBRSF, b5 5E A GmICERRGIZE, B FFHE
fik 69 %98 B o 69 R B IG FA Am  AOHTE L TR AR VT A R B 369 X
A 8| 304, Bl Ao BT %95 R MAZBR ST vA 35 ] —Fr XA g %,
B LR E Y, %R R UR R R FE T AT R S R R AL R
RAH AP IE S JE R AR BRI A R 69 5 — A X R ey om m e, A
R S, JE ) AT BR 64 S SR R AR B BT iR S IR R BAZ BRF B T A
Yoo B QG ATAT] E AR ) . R AN, PTIR S 95 R AR BR 6 S 95 R %
R ARE FAEFT R X AEH , RARH T b,

RA G E LR R B R AR . AN 4 49 B L5 5
E A % 9% #] st . Tokunaga T et al. Microbiol Immunol 36 : 55-66
(1992); Yamamoto T et al. Antisense Res Dev 4: 119-22 (1994). i
— W 4 B R AR AE B R P T LB R R, A 2EAAE
4RI (CpG AF )+ &8H CpG =4 F 8. Krieg AM et al.
Nature 374: 546-9 (1995).

BT i o, J5 ) AZ BRPT VA B A R4k 4, 8%, NEEAZBR 5
FTEARN AT, MPBEBRSTHRAERREZR,. RLELRL
B 64— 2k o B IR BT i R R AL PR R 4, AR CF @A
i R JE R SAL B R R4,

ARERL ARG T iEF T WiF R CpG FAZFBRG LA .
CpG ODN fE 7] K K489 (>95% ) B emfiedg s, &b % 3R%
B (Ig), IL-6 #= IL-12, ABRRYF L RL £ mie BT . »oh, CpG
ODN %84 DC A& #, FFETAABEE DC, 4@, ARAE
"% 4m i 4 it IFN-o/B, IL-6, IL-12, GM-CSF, #1¢ B F = TNF-a..
Rk gm e B F T AR R AR R (NK) @5t IFN-y5F LA
¥R e s E M., B 69k, CpG H-F3& 2469 Thl H#AEX 4 mie

31



200380105159. X oM P E23/7TI)

B F ok, £&Z IL-12 #= IFN-y, RH MV &) Th2 @B T4
wk

RTHFFRALEEF, CpG DNA L7 A3 IR 3R 45 F 1
B R EL, X R HTF (i) £iBiE B @eyn/k TIR3| L e9Fi8 L CpG
1K 6 B @R THAFRZEZNFLEZAGREER, (ii)4a%
BARRIGZILRAF A THBIG) Thl @B -TEET BT
IO RAF AR AL, AR (iil) IR E BA &8 %5 F
B IE.

CpG ODN £ A AR Thl HFRE ( £E2 1gGa ik Ff=ik
Zl 49 CTL) 49 BALB/c > . F 7T 46 £ HBsAg #94£ 7] (49). &R
CpG ODN 4& F 3 € Thl 4% #) ke #5288 A (MPL, Corixa ),
A E T4 RAEF (CFA ) iX 3k 3 AL F A 1k K M9 4E 7).
I CpG ODN Fo i€ RE &I B TR X Mags R (47,
50-53). #4RiE CpG ODN LA KX K £ FT & Th2 #L/& (Brd
K RAEEILE ) (54) 3 Th2 4£H] (BPRAA) A 69 Th2 K.

EXIAEVH ZAFERKEA G CpG ODN 7 A ) 4 A
# PBMC (& 1), €MEH KRR R, T4 5 CpG ODN Hi#%
S IE ML) R AR XA X

B £ CpG ODN 2 A ¥ 3k 3% BR Bl 64 SR AR BR BE 7 42 6~ Ak 89
i F T AARSTFHME B oA DC A2 5 % 4 IL-12 Fedidik, {22
REEA FRAZE NK . X —% ODN T4 A4k 4 98 B 447,
FHEZEERN CpG (X—KPag—Am 7 ) (SEQ ID NO: 2)
VE 4 B etk TARAT K JE W 694 R 69 IT B0k R 523 F 43 5] T SERH
(60).
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A % CpG ODN £ Al #K&H RE w4, ;ith 2269 5°F= 3° R
s RRARBEBLES, 1 CpG K XL BB — B, X4k ODN A8/R%
W% NK @@/e# DC & K Z 4 IFN-a, 12 R G4 PR E
B fm it

C £ CpG ODN £ A s X#HFREFREMARE, EANTHE
# X CpG ODN X 48] 84 ) 45 M (4o, REFILME B tafi, &
FEARAT HL L F NK fm e f= DC ).

% 1. ZARE £ A ¢ CpG ODN iF 5694k 90 %, 5 M E A X
X | FR |B@e | RAFZG@ie | KRRl | IFN-o
A | SOS? + ot IERES SRRt
B S! e+ ++ ++++ +
C S +++ +++ -+ -+

' S-ODN £ A #iAR Bl BR B B R 41 & 49

> SOS-ODN Z A # & F F4&60, LFFHEAH CpG X
WA BEBR — B85, M ODN &9 3°Fa 5° K% 2 KB BL s i 5

RERA FELOLIE AR, BEA C KX CpG LB 4 AL
KR . *F CpG AL, Ak OHWMELEEREF LG CpG #
B, —RZFME B @22 Ei5F IFN-afe NK @ 0% 7E 75 &
#xTEREE; X —K A B E. BX CpG HMBAAME T LT
69 5 LS R RA 0985 7 F 46 R F 149 CpG — 4% 3
BR. 20, 4w £ B+ H 555 6,194,388; 6,207,646; 6,214,806;
6,218,371; 6,239,116; #= 6,339,068, % —X & 485 F IFN-of=
NK afe87&, 12228 B @ity mAastic5s;, X —£#HAAAH A
K. A X CpG AR WA 54 3° Ksn LA 49 poly-G A 7|
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FEEHEE) 6 NMEFERSH AR B CpG =4 F B & LT
. AR, Blie, F & FFH FiEF PCT/US00/26527 ( WO
01/22990), =LA 5 —#% CpG # B % B mfeF= NK @ e 5 g
# -7 IFN-a; X —X#HMH C £, BT C £ CpG B 4w L & &
imé’v, S A MR X AT, 4 BERMYAEIFE A GC
LM BN E LM . X —EKE 2001 F8 A 17 BRRMG £
H & et & H P35 60/313,273, 2002 F 8 A 19 H R 4
US10/224,523 ¥ A #ik, EIFIAL LI D E5F.

“AX” CpG LEFMAEBAE 2000 F 9 A 27 BRI EE
FE W EFFFAIN T 09/672,126 F=xF & PCT & iF
PCT/USO0/26527 (WO 01/22990) ¥ A #45i& . X A8 LA F 5
B KF T E-athie ., 1225 B @08 E 4E R k. A
% CpG £ A BAZ BRI 56 A 55 R4 699 LA 5 4= Yamamoto
B A B FEHTA ) GACGTC, AGCGCT, & AACGTT. Yamamoto
S et al. JiImmunol 148 : 4072-6 (1992).

A KRB HAZBR IR F 540 2000 F9 A 27 81X HE
T F F B FFF] 5 09/672,126 Foo~FF 44 PCT ¥ 3F
PCT/US00/26527 ( WO 01/22990) P BfiX .

B £ CpG £ h| MM B2 A EAB @R FF TR E-a
e vE R 4R 0. B K CpG L& R MAZ R 4% T 2001 52 A 27
B #= 2001 % 5 A 29 B 2FF 4 USP 6,194,388 Bl #= 6,239,116 Bl
A A,

AL CpG FHHFMREAOLIEEZ ) A KT A28 CpG =
MERGFEELFTEE., 2/ E) -—/\ﬁ‘-\‘?fwcé’v CpG = HER Y
EMHBRE—F AR R T A6 o oEog - B w2 e — 45 3 88 5 7))
(B “CpG DNA” RAA SIEZ i 3° 8 e F e 2/ 58
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HEARiE 69 DNA) JFRERF RE R 4. 43 CpG FAZ H BRAR T vA
ARFEAMAE, XEHXSZRTEMGEE Y 5°CG 34 C IR
ARTF AL, X2 RIE CpG EAZF K CpG # B35 £
B R B CpG FAF B, RIFAF s d 94284,

BEARRPAEG —ANERTEFTRBET —FHE Vi TR XA
=6 B £ CpG EAZF 84

5" X1 X,CGX3X, 3

;_Fl\'_cF X]a Xza X3a ﬁ‘j X4 %#Z%Qﬁo E—_‘/]\g\%j@j;%q’ XZ
RNFF, LR, RMIRER., EF—AERFETF X 2R
FR, R, SRR

BEAZPNHH —ANEREFEPRBET —FE V& Tkl X
(T B0 B X CpG EAZF 8L

5" N X X,CGX3X4N, 3

HP Xy, Xp X3 X RBEHFR, NZEEHFHR, N F
N, BN RAH KE 0-25 MEFBRARGAERE ], E—/N Tk
FTEF, Xi X2k FTHG —ZFH: GpT, GpG, GpA., ApA.,
ApT, ApG, CpT, CpA, CpG, TpA, TpT, # TpG; X;X,2ik
B Fée) —AZFE: TpT, ApT, TpG, ApG, CpG, TpC, ApC.,
CpC, TpA, ApA, #= CpA. it XX, & GpA 3 GpT, X;X, 2
TpT. EFH—NEHRFEF X| R X, XA H AL o, X; 3 Xy
RAHARFER, XH X Xy & GpA, Xz R Xy R FHH 2 F,
B F—AMREGEHRFTEF X, X, Rk H TG AT TpA,
ApA, ApC, ApG, #= GpG. A H —NE#RFTEF XX, 2L B
TF4Le) =A% F B TpT, TpA, TpG, ApA, ApG, GpA, #= CpA.
BH—AFRFET XX, Zik T 8 TpT, TpG,
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ApT, GpC, CpC, CpT, TpC, GpT #= CpG; X; && H AF T
PIAZ R, X, BAZFER, 22+ 4 XX, & TpC, GpT, = CpG
BT iE, XaXy A& TpC, ApT 2k ApC.

ERH—ARAGERFTEF, L CpG BB LA F7] 5
TCN,TX,X,CGX;3X, 3' (SEQIDNO.:26), —sEHkFEF,
AK A CpG BRIk B GpT, GpG, GpA #= ApA & X;X,
VAR ik B TpT, CpT #= TpC % X;X,.

AKEZBAE B R CpG B A 7| £ L X VAR PCT o~ & | ¥ iF
PCT/US95/01570 #= PCT/US97/19791, vAZ 4 %|F 2001 5 2 A
27 BF= 2001 % 5 A 29 H.F 4 USP 6,194,388 Bl #= USP
6,239,116 Bl ¥ A 244k, A F 7| @.35/2 R IR F AR &k £ X 4k
W if Fo & | T8 7

CRAEBFNBHBBOUIEE S RANRE AT, TR EBAN
40 O EL AT AR A 6 Ao BT A R 6 R R . X AF ODN W ¢ —uk LA
gty “RIEME” CpG FolF “F4 GCH” R “Bafetf”
B, ZEBEERFHBREANTHLE “BEX” CpG ODN, H
2 B e iERR R (DC) MEMRBAFFA, R
5 kG 6y — K B SR M AZEBR(“A £ CpG ODN ), H 2 IFN-a
Fo R R F15 (NK) i % 0952 2L+ F 1222 F B emfef= DC
o0 0L 64 BLTE 6 AR R AR 55, 69 2R XA 69 S5 k) R . Krieg
AM et al. (1995) Nature 374: 546-9; Ballas ZK et al. (1996)
JiImmunol 157 : 1840-5; Yamamoto S et al. (1992) Immunol 148:
4072-6. ik 49 B £ CpG ODN & # LA XA B B4R, Hik
49 A % CpG ODN B BA&R%KESF R, CEASEAF LERHK
AR VAR FEE Y, Blho i R EEBRES, &, BB B 4R,
E—sfikeyERTEY, REAFERTER.
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EARRA—F BRB/T BT EING — KBS RAF B
R AL BR 04 % B R AR BR . B MR R R G Tkl X E L.
5X,DCGHX, 3'. D Z4F C 9% ¥ 8. C ZIE=R. G £ L&,
H 23 G ¥z,

X o0 X, RAEZ 69 0 3] 10 NMZBFBR KB A5 . X, TV &,
#CG, L FPMHAAECCGIAEAT. £A—E#FEF DCG A
TCG. X\ KEH 03] 6 MEBFBR., EA—RFTZhFTEF X, R
Q45124 poly G R poly A /5. EHT E#hFE T ATk 755
AL 5 Kom R 3R BEA poly-T /& 7| . iX 2 At ¢4 “poly-A”
A “poly-T” 4R ZIBWARE LA HE4L AR T eEb4E, 4o
5'AAAA 3'S 5'TTTT 3.

X EPTHLE) “poly-G Kin” RISWAREZ/NEL G oy
4k, Flde 5'GGGG 3', =-FAZBRAY 5" KRBk 3> K. X ZFi#
a4 “poly-G #%BR” RIBEA AKX 5 X, X,GGGX:X, 36948k, X
T X Xps Xz X, RAEFR, Kk Xof X, PHE S —42
G.

e i@ X4 B 290 R MR 49 — 2k 4k kR i & 38
TTTTTCG, TCG, TTCG, TTTCG, TTTTCG, TCGT, TTCGT,
TTTCGT, TCGTCGT.

Frid (B B AR P RN, BAF X, 4 5 30 8A4% X,
w3,

NEZB@leFFF5], 244 CGG ZHFB, £V 2 104
HEBRK. BaRyYREAFOEE S —A CpG A7), £+ CG#
& & C, E @2 G (Krieg AM et al. (1998) Proc Natl Acad Sci USA
95: 12631-12636) R A4 H CG 4 DNA 57|, £+ CG 8 C £
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WAAe) ., XEZATHLE “CpG” &4 SR (C), B2 3
B ezek (G) FEABRAEEEAR, £V 55CG3'F4) C XM AE
RFRME, PREAFREEETECHERBMAF ¥ EA A
JE BRI ER A, B S A AT R ERBERBEFF RS ATE
HEAF 6 R R BE MK

PRESAZEECGCHEALLEMNFI, 2V 10N ZFRK,
XBAHE “@BXEH” FERT “@XLF3”, REBREOE LS
5|, B —#FF 5|4 ABCDEE'D'CB'A', % A # A’, B A= B’¥
2 8. T AR E 69 Watson-Crick s E *F 69 #& k.

LR “G45 GCHEXLLEM RIBEAE V=42 =
G C HIBEARGE XM, E—RERFTEF, FFEE
2 GC 9B ZE “B @IOFHIR 69 3. £ 10 mAKNE

2 GCHmXgEMP, ATEE L4 #’J:J“/Vﬁj—_ 84~ G A= C
E 12 M8 AKG TS GC HE LM, FTEE LML SH
EV8AGH C. £ 14 BREGE 4 GC 9= L ¢ irﬁﬁlﬂ B i =)
LEMFESH 1I0NMBARZGHFRC, E—RLHFEFIHLE
2 GC B EMTE2E G F C 4AmX.

E—EEZEeFEF, FFEE A GC 65 X M b2 20 %,

AEY 81%4 G F= C. XA 10 MBREKNE 4 GC #hE L

T, TRAEXLEMTELE GA CLER., £ 12 /5L
K9E 4 GC @XMy, MRS LLEMPasE D 10 A
A (83%) A GH C, E—RRENHEHRFEF, 12408mAK
g2 GCHELLMAT e G CaMR.E 14 BIKEE A GC
HE X EMTF, FFERXLEHFHEY 12 Mk (86%) £ G

Fo C, E—RRBEHRFEF, 14 MBREKE A GC 4= L
EMAEEH G CUEMR. T4 GCGCHELLEMY CTUERT
EAeg A €T AR T HA.
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BEINGHMBAEEY 3ACH G, ZHREGZEANHFA 4
A, BB RENEHA SARES ., EMHRT CH G 89k
B ARseARE . it C A G 895 HIRFEN BT R B Z4beg R
4, A ELLHM, BFlde CCGCGCGG. XA &M =T LB it 3
AR T MARBIR, (2RMKEE VRIS ZANEM, Bl F
CGACGTTCGTCG( SEQ ID NO:__ )& CGGCGCCGTGCCG( SEQ
IDNO:__ )., &R RIFALAMGTE, Rk ZAMBREAZ TG, £
—AMRBEFEHFTEF, TOFELED LM T IRLIE I ANAESE
A, MERRBIE 24, RILERF 1A, A—REHRFEFS
S GCHEXEMELE Y —/ CGG =K, 2V —/A CCG =
KK, XHFEV—/ CGCG WK, ELECE#&FIETF, T4
GC #® L4 M2 CCCCCCGGGGGG (SEQ ID NO: ) &
GGGGGGCCCCCC (SEQ IDNO:__ ), CCCCCGGGGG (SEQ ID
NO: ) & GGGGGCCCCC (SEQID NO:_ ),

T GCHRRPEVH—A G TR EZEZA (1) A,
A —kEdkFTEY, POERILE—AI

B RGFERTETY, TELBERFAZBREA TiEBX T4
—#t: 5> NX;DCGHX; 3’, 5> X;DCGHX,N 3°, 5’ PX;DCGHX, 3’,
5’ X;DCGHX,P 37, 5° X;DCGHX,PX; 3, 5’ X;DCGHPX; 3’, 5’
DCGHX,PX; 3’, 5° TCGHX,PX; 3’, 5° DCGHPX; 3’, & 5’
DCGHP 3°,

EALZRAHEECFERET & FiE@ X & 76 L E R %A%
B: SN, PyGN,P3’. N, Z1E&E 15 6 MEHFBR K F 7. Py £
%oE., G A EE%, N, ZMEE 02 30 MEEFBRKGFF, P A
B GCHEX %M, OEE Y 10 MZHFBRKYFT,

g
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N, F= N T VA 84 % F 50%89°F°, ERAXESZ T 50%45
T. N, TA &4 —A CG, EFhitE CGXATEAR T, f£—2b 5
#7 %E + NPyG & TCG ( #l4= ODN 5376, ¥ ¥ 5°3#% 2 TCGG ),
&AL Z TCGN,, H+ N, R=Z G.

N,PYyGN,P Th &8 —ARZ AR EFESD (1) mFBH. NI
F o4 C R G TR EZBLIRA, 22484 F IpG kL2 Mk
Cpl. *F T REZ% KA IpG, TWAA “FFMH” R&KE5HRIEL
Z KRB EZRXEMN, £+ IG K Cl X H:@iTA8 —Afikd. N,
A FEE Y —A- CI, TCI, 1G 3 TIG & 4.

EHEHFHRTRT, NIPyGN, ik § T A F 5.
TTTTTCG, TCG, TTCG, TTTCG, TTTTCG, TCGT, TTCGT,
TTTCGT #= TCGTCGT.

— kb C K AL BR Y AF IR 4 1 5 ) .45

SEQ ID NO 53
17 T*C_G*C_G*T*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G
18 T*C_G*T*C_G*A*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G
19 T*C_G*G*A*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G
20 T*C_G*G*A*C_G*T*T*C_G*G*C*G*C*G*C*C*G
21 T*C_G*C_G*T*C_G*T*T*C_G*G*C*G*C*G*C*C*G
22 T*C_G*A*XC_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G
23 T*C_G*A*C_G*T*T*C_G*G*C*G*C*G*C*C*G
24 T*C _G*C_G*T*C_G*T*T*C_G*G*C*G*C*C*G
25 T*C_G*C_G*A*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G

A TR T e Bk, £ER SR, LiE4H CpG ¥ EZF
B, AKEAH 82 100 Mk, 122, RIFBALYE, REHLE
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B RBERBEF, EERXT 8 MarFEB R (EEHAN kb
K) AL ERAREG B FF RIER L, X2 o TR KRG BRAE @m0 A
PRI RR B A FAZ BRI P K S 8 R AR BR 6 K A JE 8 AN e
100 NAZF BR8], 2 — 2k k 4 SE 56 5 5 F Pk 5, 08 ) 8 A% B
REE 12 M0 40 MZHBRZ N, £ FRke) sy £ P PriL
RBRIBAZBR G KESE 8 AN Fe 30 MEF B, ARKLHE
7 KPP E BB ARG KEAE 8 AN A0 24 NAZF BRI,

‘WX ARG EELAS, BF— &5 5
ABCDEED'CB'A', £+ A#f&= A, B#&B’, C#& C’, D # D’,
VAR E Ao B AR 2 465 T R F HL49 Watson-Crick ALt 44 sk 2 .
BN, IFEIFF|TAHRREELEM, £—/ LI EF,
FTid CpG FHEFEREAEWXLFF, AT 36 55| 2 35
HEF CpG RE LM —3H, Kt 2E LM P ey L
M., BA—AFHRTEF, TR CpG BT R4 E LM,
TeE L LEM ) CpG B F ALY CpG M E M R 2 5 T
BHMO— U EELTR., I ELFRTUSHELY CpG &
RPTIEE TEEM T e e LM,

BEARXR— L RHFEFT, L LENRE TR OIES
BR AL, BP “CpG” —AZH 8. CpG — 4% FBL~T vA 2 ¥ 44k
MRARFEMG, ©HEY —ANARF A CpG —AxH 844
SR AL B R P A R T A Jo e - B B b — 4 B A
F)CBP R T A S FRE AL H 6 @2 30 B BohAn 35 5F B oA B 8%
HEARIE ) JFBAEMIE SR R BT R S R R A B 2
CpG # B, CpG HBRAEF 2 A 4], NFFegEF\ ik, AR
Ledhmd, LB £ H 55 5 6,194,388; 6,207,646 ;
6,214,806, 6,218,371; 6,239,116; #= 6,339,068 ¥ A #4ik. 44
ES—/FEE CpG —HHF B BB R BB L LT 4T
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- R es ZAZ B AP (B F ALY SRR AR
By oZeb g 5F BLVABEBRARAR % ) FT AR IE S IR R S 094K
KT RFITERLBRRBEEZFERAS CpG =¥
BR, iX b X/\ CpG —A4Z HBR ¢4 BAZ F BRAR A 3E CpG %#Fﬂ—@x,
CMEAIE CpG LAMMESF. BIRKLALCELAFLE

A G BRI 69 AR BR ﬁﬁ:;ik/%'ﬂ'vx;e?iwtéﬁz&%*?%m
0. A A S R ERAR R — P T L LA AT T AL Fe
& F A4 CpG #24F CpG 5o %5 0] 2L A 6945,

i B RN BEBRG T TAEAERESTR. HRLYEHE

0, RETRABIHSBREZNTR, EFE) —DMEHFR LR
RBEER — B RBERR —EeAt ik, K ES A A CeHmFRN &R
ARE O EFEREE, LV E ) — A BB — B BB — B HE ik
BRES AR EZHGEERIRAY. §TCLHRHE
boranophosphonate EEANAT T AR R Rk RAE M, 7@F)T

B RO AEIRES Y B 69, boranophosphonate 1% 38 5T vA 5K 4 5%
BR —BEAF R R AT, WA TFHATLIRE, #lde, RIELR
B, E—AERFTEFT, REFTROUIEE )V — /B 8 (5
BR — B5 R AR B — B AF ) i 45 F= £ ) — /> boranophosphonate ( #2& &
09 ) EEE, EF—ANEHRFTEF, REFBALW, REFTETUL
#% boranophosphonate ( B8R — B X BB — B 4% ) £ A AR AR ER
B (A& 2 69) #£8, “FBENEFTRINERE" L8555 B
B R BEAR L, ABRT ARG IRILAR A FERE () 3 AL BR STy AR R
N YIBE ) 69A% B BRI iR R, MR AE R ML F R E 4 s Rk
F R BB By, —AURAEBRES, MEBRFES, AT E AR
HEeREHBFREEZEQLIFERRTIR, A, 88, 4
e ki s,
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1545 64 B 2R B 2o AR AR BE BR B 7T VA ) BIKBEBR BS = H-HEER 3
g 7 ik A A S ARE AR T AR Flde & B % H F 5] 5 4,469,863
TG 6 iR G AR R R A, AR =8 (L F R
MR A EE A F 55 5,023,243 FBM E F)F 55 092,574
P44 G RS ) TR A B Ak T RAR 69 KA R A B B ARS AR
HEH S A AR AT T HE L E DNA B RIEMAIRNAE 7 %
€. #%i£ . Uhlmann E et al. (1990) Chem Rev 90: 544; Goodchild J
(1990) Bioconjugate Chem 1: 165. #|&# & FAZ F B4 F x L Z
E 48, 4)4e Uhlmann %5694 F)| P 358 T X K,

e B BRAS A% 69 ODN T vA4% A 7 AL ¥ 3K 4% 69 DNA & s AL Fa
AR E BB AL F 4. (F. E. Eckstein, “Oligonucleotides and
Analogues - A Practical Approach” IRL Press, Oxford, UK, 1991,
and M. D. Matteucci and M. H. Caruthers, Tetrahedron Lett. 21, 719

(1980)). 1&4&-vA%, A Beaucage iX7| (R. P. Iyer, W. Egan, J. B.
Regan and S. L. Beaucage, J. Am. Chem. Soc. 112, 1253 (1990))
(ETHFIREA 0075 M) XK TB_#HAYH (PADS) #@iLs
R AL, R)E ) LBRET, 2,6- 5 Bl e Sk viig iz (1:1:8; viviv)
Fo N-F Heoked (2@ Sk ¥ RAE SN 16% ) A 1E, 51N PS £4E.
% A AR FAL R ZJE AT VA R K AR B MR Y AR L & AR
B BR B 64 AL L R A B AEBR — B8 (PO ) 548, AR — R
HEFEG IR, Bl CpG 4% FB L, + I8 4955111 i8 iT
Ak 6 KPR R R AL AR R AL . A BEAR A H ) L E T RLE, i
iR R R B HATRE G ERY (15 DB, 50C), A NaCl
o E( B4 ik A: THE/7K= 1:4/v:v F NaH,PO, K E # 10 mM,
pH6.8; £ & B: TH//K=1:4/viv ¥ NaH,PO, K E % 10 mM,

NaCl R E A 1.5M; 4£ 30 4 A 5 3| 60%B, & /Z 1ml/min)

# Gen-Pak Fax 4£ ( Millipore-Waters ) _E# 47 HPLC 34 A £.48
& @7k 4 H7 ODN. ¥ A A HPLC 3 /£ Source High Performance
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4t ( Amersham Pharmacia) _£Ef FPLC &4k, ¥ HPLC-#£—%& 4
e i@ il C18 AR RARJEHATHLEL . A MALDI-TOF M #3f ODN
HAT AR ERE.

ARNE B AZBRILTT A LIERL EIE4H. 453 H T4 DNA £
W, Blhett A Ao or R AR (3 4 & 4T 69 B BR 3 B AU 2R 2K,
FEIRNK), M AR ASR =8, L PF e Bk
1., SH —BE69ARBR, #ldew L B RN =B, EAEAN KRB R
B A7 R 5% Jh A B AR A 3K I AZ BR BE 04 T AR .

q

FE—RTFEF, TR EMFRTARZEBRFFZNF
FER, FHEEFTRELANRSBEFT RO LEPNZFAZFER,
EFREEZY —NAFER-ZL_ZFR (YZ) AL R
ARFAL B BB —BE R AR —ESAEAZ B BRI 48, ik YZ &
YG, -8 2ebhing (YG) A FB., FFEE Y —AR3 YZ
ZHREBRAY B AR B AR B AL T BN R, TR
VAR YZ AR BR R AR SN 6 B BR — BS SR AR B — B AR AL 3
BRIGIEHET AR EFTEE S — AR YZ ZHEFERY S, 3 HE
BFAE 5 A= 30,

AR, BEER —BSRAEE CEEMAZ TR A SR AR AR
AZFER”., WBF AN TR IZIBEE A AL BR8] & AR
i AARAL FBR, H P A B P BT — AR R R RS AZ
BR, BP, MM HEBRFTEA —NMEEREIMEFLFREY SR 3
K%, Rt n MM EFRKOEEEAZFRLA L& n-1 A= HF
BR, RA n-3 MR AZFER. N BB RGEAN A AL TR
8] 3R AR R NS AL F B M i, Bt n MR FRK G R EEF
BMEAAEE n-l N FHR, RA n3NMAFR_ZFR, Bit,
Rug M B BB B R ARE B AR B M R I T A ®
5] ¥ AE & —3F A% 3 BR8] 64 A B — B 3K B BR — S AR AR 3 BR )
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M., A EHF R T AT LSRR B R AR — 85 A B BR A i
R F UL 5K 33 091547 — T AL FBR 2 1A] .

RRPTIEZ Y — AN YZ A% 5 B K AR SR 6 B BR — 85 3%,
BB B AL F R S EA S R AT REEE, Bt T4
FINVYZN,, HF NN, BH— N T H—ANRIEZEANEF
B, PPk YZ A H BA LA AR B8 — Bs A BR — B A% 4, sbolh(a)
4N, AAPAZF R IT4E, N, Fo Y i@ BB — B8 R AE R — A5 4%
BB EHEARE, (b) 8 N, Z AN FTROEIE, Z F Nyid
AR T BE R ARER — B AR R IEARE, R (c) H N, ZAIFHAEHF
BREGETAE, N, o Y @13 BB — A5 X AR — B8 AF 4% 3 B8R 1) 15 3548
%, FEHE N, ZAFRZFROGEIE, Z F= N, @B — B X 5%
B —Be A iR AR R,

ARFBALAYGERFEZ TR T2 T 60 FAF 48048
STRA R 5 BB BRI E] . B RRZTH T RAH] IR
B, TAAH AL 6 F M FEAZ TR T A RKENEFEZFBR TR
B A A ARG A H R R MERY R K., FIANE Y — /A2t
PREGH R O AR F BR 19 5 3, AR EPTE FAZFBR P Mg, -
ARBE—A “AHAFE”, ETURTHAEAEBLTRG I
FVAE T VAR Y BT AR BR A B K S R RO M GG B g g
8], X LB AE R P T B LA AR NE, B AT T A
KRBy AR K E R KSR AKX GGG F, Bl G

FEMEZFRE B AR EE RO KR EAL R,
HEFRREEDS —ADARER-R% (YZ) —HFEGAHRELA
B BS R BEE ES AR RN R, FEREM TR EARE W
T KRR R AL FBRARG, 8% B A 38 1% 49 %95 R
R, T FEHEZFREAAG LB, E—T6F, ¥F
MEAZFREE ARG T LT RPN R FAZFERAR, 4 A3
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Fi A e A MR, T AR TEARG A BORE, F+ BB A 81K49
A EFE.

AAFERFRFBRO LABRATHEE NI YZ T8
6 B BR — BS X AR BR — BE AR AL S BR A) A 4G “F) B0 38 e @ 3
A, B SbiAA, Blde, BEIFTLETHGEHFEANIN YZ 4GB
) FEF BT R, BEH AA N HREER B BB B M YZ
AZ BRI i A 4 AR S BR b B v A ) SR AR BR — B R B BR — B5
B YG BRI ) FAL TR R G R, BEIRRE
PO B AR ERAER —BS R AEBR —BEAE YZ A SF B ) i 3R 04 B
FHERE A KRR MR, BHIRRALEAF HA A AR = B8 X
BEER —BEAE YZ AR F BRI ) B H B R B e R MR, B
HAR KR ALY B — A~ ) B B — B5 R BEBE —BSAE YZ A R 9] %
BUFEBRFREELSERNHHER., TE2HE, EERZSH A
NEBEER B R BEER B AR YZ BB M R IA SR TEA R
FRBEER —BE AR BEAE YZ AL AR e, BT AR AR
FBEBR —ESAFAZ B BRI R AR, BEBBEKE LHIEE S AL
# o H2h 3.

FMFFEHFZFRABAT O, RT EAALLGARLE L
O BEBR — Be R BFER —BS A AL BR M) R X S, I LS ARIRIT A R
&) 5°F 3738 . X P IR G AR 649 K 3% 7T vA 6L IEATAT AE A 4T 2T 4% 8% 9
0By E) 64 T P AR BT 69 RASAG R 3% G 3R 6418 K 691546 . Bl e,
ik 5% P RBTVABEAFTR LG E ) 45—/ B8R 1545
RAAGE ., R B ERETEY, EFETRAGENRBEHEY
—NBEER S AR 5 0 R AR BEBR B, — ALK AR BRBY, BB T BY,
KT RANRBEREAL T REEH, EF—AFL_FEY, FET
WIERF O RSB LHE— AR S AN EIERK 3K e B4t 42
AL R GG AR BB
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BEER —BRAZ HER N iR R R RO BRI AELA . A 20
P, PRk BRER —BSAZ H BRIE) i3 L4685 R T, L MHE R AAHF
HORRT, AIEERANERTARE, —AAF RS, —AFRF
AT, BT FAAFROGBLFRHGRY FEFTEZHIE, 5
BR — BEAZ H BR 1] 1% 48 R AF ALY .

BRER R A AL R R R R A BRI AR, AR EMA
b Fa/S AR xF R MR b BB B KA, 2T H L BB — B AR A 49
om0, 36 2 A% BL B T AR 6 B BMEVA BO#E RNAse H #9468 . B
W) do B BE — BE AL B BR, T R R AR BEBR B AL B B AR B
B AL, 182 BEBR — BE Fe ARAX A% BR B R AZ 3 BRAT 48 45 40UF RNAse
H., ERZLG K FTEFT A LEBRR B4 42 58000 &8 2
boranophosphate ( 2% % [ 9 boranophosphonate ) %4, £ E % #)
35 5,177,198; £B #5715 5859,231; £EBEF575
6,160,109; £ E % #55]5 6,207,819; Sergueev et al. , (1998) J
Am Chem Soc 120: 9417-27, &% — /MR 6 £ 367 £ F Tk 5%
BR B AFAZ B BR 18] £ R dE Atk eG4 6Y Rp AARAEEBRES. A4 3F
xR 69 25 69 Rp AR AR BR B b 3R Ao 64 3% 3F 5t Bl 69 4469 Sp AR BEBL
B5 £ X D AZBRBE 1L, BMF RNAse H ¢96e h 4 £5&, CpG &
AR LARFAMARAZ 1999 F 7 A 27 B Wik e £ E Rk e) £ F
+ A ¥ iF 09/361,575, 2AFF 49 PCT ¥+ PCT/US99/17100 ( WO
00/06588 ) i KRR eg M., HHEE, HARKKLAKE, KiE
“BYBR T BEARAZ W BRI A7 4F B M R .35 — B K B BR BS Ao B BR
Y BEAZ BR8] iE 3,

o EFTA AR A RMEAFEFRLEEFRECHFGZ AL
BEER —BRAFiE R, BERR —BSAFE 0 —AN6)F & Rp M R4 AR
BB B dE, FAHMR p FUAF CpG BEMFHY LB EHE
A RARR G Foh, XIRE-FERRNEE .S, £ 40 54749
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F-Haut s, ARARERERBS CpG FRAZ H B4 R, M A= S, ZAKFH
T A2 R E e 55 INK BRBR1L . ABR., F& 44 /) 6y i e
8] &, S, M A R, ZARFMREA F TR B mIegia, X
At Ry o S, AR F MRS A FA b MiF M Loy £ FFFREd T
20 O R L e fEA4T £ F i ey, ETHREI G T p FHGHMHAER
AWM FER T4 . B4R Rp AR F 44K 5 Sp A8 bk £ F- A a1
S BT 385 64 R e IR e FR b FE R B Rp T AE A & 5 CpG
XA, TLRO MEHKA, RFFTHEFTHEFER. H—FF,
Rp PS-FHFHERE Sp At S ey e FHAZ T F o984t
i8] %42, B b Sp PS-FAZ H B8R A WA A 1) EAS M 4G AT AE R L F
RO A M E M.

CpG — M HBRARF ¢ p F M THKFSARIFZBAKLE,
5 AR AE) CpG FAZ B4R, P £4 CpG —HF 85 Rp
AL R R E AR, 224K Sp HEMERWAFFIMm
Fe¥g s kLR R A E

B i % 92 R FEAZ B 69 R (BP i B AR KE 7 ¥ L ag 4%
FERARAR B ) TRALSAMEFMFROMNBEEFR., HTHR
F @B, BB AR FEAL B R R D KRE A 6 M FBRRE.
ARFEARLZA, e RAEER B ZRRNBER, EFIKTF 6 MEH
B (HLEZHA kb K) 9BBREEFFLERE, X2dFHRK
89 A% B A 4m I P BN AR T AR . ARIE AR K B IA A 4o R T vA i i B dm i
MER, 222 4 MR FRKOF EHFALFRELTLEA %95 2%
AR, RIFEBRALY, ERFEOREERFTEF, FFEALERZLE
HEBRAE 43 100 MEFBRZN, £RA G ERFE PSR
R FEZEFBRA 6 3] 40 MEF BRG], RI|BALE, AHFTH
kKT RY, TRLBERNAFAZFTRE 6 2 19 MEFBRZ
4],
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PR R B R FEAZFRARTKEALE 43 1004204, F£—k
FHFEFE 105 40 N0, FFEKELTAL 16 3] 24 A4
HBERZ ],

Ri&E “HBR” Fo “FAHFHR> T OiELABRRREH, #)d
HEBE T/ XA L BRI B TR, P4, GFRLALE 243
H5BREKRUING, SFEHE S5 RER XA XL LI
ST EOAIEE LN LSBT RABEGBR. BS54 T

A& 2°-O-eRAbAZAE R A . b, 154F 694 BRFT VA 6,45 ) 4%
Bl 4o T 32108 R 2°- BT OB IARAZ S, B LT R B A B
ReBoy ETVARFRE, B & ¥ vA S AFAT T 4% 64 48] do Ak -2 BR
MEGREYEAL (B RART EEBRBRL) 6944,

A% BRAL €, 45 BRAX 64 " b Ao v 0w ) dm C-5 R oo fo 7- R4
S7-BRAX b vE A4S A6 69 AR FL . Wagner R W et al. (1996) Nat
Biotechnol 14 : 840-4. %% -Fe=Eeg 6L 36/ IR -F AR "2 o4 fo oz,
B ofods, JAMRETE, 5-FARER, 5-BLAEER, 5-ARMEn
B2, 2-BAAE%S, 2-AA-6-FE%, 2,6-—RALED, KkEH2HY
Fa € RARAFERRGEBA, BARGFRRAOFTEHRS. &
C XA ST A RATIRILARA R AT 40 8d .

S 4? f\&}

AR R B R B EAZF B S R R RNA F= DNA #8L, 5T 24
L IE X FF AL FAGAG Ao BRAR,, ELIEAEBE — BS A% 3 B4 1) AR, B-D-#%
Ve R As o/ AR RAZF BRI (B, Be2ed, Joeger, MRS
o, R ). FMEAF G EBRBARAR T asmby, EBlde
Uhlmann E et al. (1990) Chem Rev 90: 543; “Protocols for
Oligonucleotides and Analogs”Synthesis and Properties & Synthesis
and Analytical Techniques, S. Agrawal, Ed, Humana Press, Totowa,
USA 1993; Crooke ST et al. (1996) Annu Rev Pharmacol Toxicol

36 : 107-129; #= Hunziker J et al. (1995) Mod Synth Methods 7:
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331-417 TR ML, RF|EALY, FRFRTUAEH —AREAN
%45, 5 A B AR5 ) 69 R 4R DNA 3 RNA 20 5% 69 FE A% 3 82 48
Po s Jo o B AN AR T4 69 A BR — BS AR S BR 18 MR A/ R AF
&) B-D-H A 345 Fo /A G R RAZ B AR B,

Blhe, KREPAFRGEZFBRTERESH —/NX % MEMH,
o A AEAE gk S Hbik B

a) SR 6 AL B M AR AR F AR B 3 A/ 50k
BB — BS AZ BRI MR

b) A EBEBAIERRIL TAZ BB 3 e/ 5738 69 A5 BE — s
e,

) AA—NHARBSAEBR T RGBSR L,
d) AR eG4 TAREB-D-ZHE, LA

e) AAEAT 694 F BRI A R RAZ F BRIk .
FERF BRI FEA0 6 L m e R34 4 T AT,

15 FAZFBR 373 Fo/ 5% 69 BEBR — BE AR 3 BR 18] AR 48 7T VA 4K
54 69 4% B BR B AR 3 BRAX,,  H P P SR ASA 69 A% 3 B2 19 MR 4 45 o o T
Aik B K BEBR B, — ALK BB BS, NR'R™- & X 5% 8% 85,
boranophosphate, o-#%F A BEERES, AEER 2 -(C,-Cy)-O-%% A B,
BEBR 3 -[(Co-C12)F 2 -(C1-Cy))-O-2x 2L 188, (C1-Cg) B B % AL 85 Fu/
R(Ce-Cro)BBR F R BEHF 3, (Cr-Crp)-a-F F A -F & (#ld= WO
95/01363 F ~F 89 ), HF (Co-Cro)F A, (CG-Czo)%gﬁ"(CyCM)
FATHREFREDE, KA, KAL, AL, RARK, £+
R' A R2IRZH AR, (C-Cip)-tik, (Ce-Cho)-F 4, (C6-C1a)-F
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A -(C-Cy)-bt k., HAZ LA, (C-Co)-bi, Mik#)2(C-Cy)-
A/ RFRIEL, REFR FREEHEEF TN REF—EF K
5-6-7LRIR, FTEBFLTAS—FSHiLH O, S NBYLEE
.

L FAZF B 33w An/R 573% 44 B B — Bg M HE AR 3 B BR AR 3 IR
R (EBEBRHF4 48 )42 Uhlmann E and Peyman A in “Methods in

Molecular Biology”, Vol. 20, “Protocols for Oligonucleotides and
Analogs”, S. Agrawal, Ed. , Humana Press, Totowa 1993, Chapter

16, pp. 355 ff A 45K ), P L BB MR o T LA ik f B B3
formacetal, 3’-thioformacetal, ¥ i &k, 5, LV i = F 1 i
¥, R FEARS/RTF AR,

PEAERR AR R (BPAEEERR B R AR B B TR ) e
VEBEER 3 2 5T (BP B-D-AZ 4B FoBE BR — BS A% I B M) MR 3 — A T AR AE
BEBRERLT) TUARH—ANEARNK, EF B — AL doiE b
T E hakRATAE 4" ER4 (Fo4)4e Stirchak EP et al. (1989)
Nucleic Acids Res 17: 6129-41 F BTk ), 4352, 4] 4o vGokAX,
T AR, REMERBIEM B (“PNA”; 444 Nielsen
PE et al. (1994) Bioconjug Chem 5: 3-7 ¥ Ffif ), 4.5k 2§ PNA F
RET, Hlief 2-R T H REIRAAK,

B-AZ A& - 7L 2K B-D-2°- BL BAL ¥ B 7T 7T vA AS AR 44 48 3 TR
R B FAEAF 6945 2 T4 deik B B-D-4Z 4%, a-D-2°-BL AAAE, L-2°-
BLEAZAE, 2°-F -2 -BLAAMAE, 2°-F-F[3144E, 2°-0-(C,-Ce)tt it
-EAE, R E 2-0-(C-Co)ln A -4z 4 2 2°-0-W A & 45,
2°-0-(Co-Co) i 2 -4 4B, 2°-[O-(C1-Co) k5 2 -O-(C,-Co) 15 2 - 47 4%,
2°-NH,-2’-BLEAZAE, B-D-K-kvhiE, a-FI gk, 2.4- =B
£-B-D-7F-6-"tL A, ﬁw@é% ( %= 4= Froehler J (1992) Am Chem
Soc 114: 8320 ¥ AT i ) Fo /R F 4B K W 4 ( 4o 4] 4o
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Vandendriessche et al. (1993) Tetrahedron 49: 7223 ¥ FTi ) Fa/2X,
IR E AU (4154 Tarkov M et al. (1993) Helv Chim Acta 76:
481 F Frik )

f— Rkt FE P EEL 2-0-F A 448, 72
Hbh — /A RANAZFERIB LR — B AR B A A% B ER 19 i
A,

A% BR L €, 35 ERAXR 49 "2 oA Fo ufvE 5 4w C-5 R BBl Fo 7-% R &2
-7- B AR, 4 =R 1545 69 AR 3K . Wagner RW et al. (1996) Nat
Biotechnol 14 : 840-4. "2 fauey @, 352 KRR -F AR 2%, oz,
ByeZoh FaRECETR, AREE RARRIER KA EMAZBL, B
AR 04 Ao RIRAR 04 55 B30 o

1545 6 B KT VA% 5 R A A /&£ T DNA #= RNA ¥ ¢4 58 45 o
T, C, G, AF= U EWHFHRERE, 22 5iXsk X Rk AL
AALF L5 M LA B (9 1EFT AR IR . 1546 094 F BRI T WL &, Hlde
it B RF RS, RFEE, ZAREE, BIRER, 2-FIERE,
4-FR B, 5-BIKFKEE, 5-(Ci-Ce)-Yo K FLEE, 5-(C,-Co)-
M IR, 5-(Co-Co)-SRARE S, S5-(BFR)AEWR, 5-8
WEUE, S-FSREEUE, S5-iEREEE, S-BEREEE, 5-(C-Ce)-¥ ik
FRPEYE, 5-(Cp-Co)-M EALE L, 5-(Cp-Co)- M E AL, 5-R I
U, S-RILTEE, S-BRMCETE, N F A geZeh, 24— R K-
Hok, 8-R R, ARG 7-F R A E%, ik 7-F R 4-7- AR
6 Fa/R, 7-F R A -8-BAK G "Fvs, 5-F T ARIE R, NA-T &%
", Blde N4-TERIE R, S-BAABEIHF, 5-ATFABAMRS,
N4 EBLEIOH, #lde NA-TABLEIH, 6-ARBLEA L F, Fo
FY R B BLEAZ FBR, CS-A MRS, o REED, 40 2,6-
ZEIRES, RFFAEIF, S-FRETE, 2-AAE%N, 2-F
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F-6-FR 2%, RFB%RELC A R AT BRI 1545, Xk
FO: 8- &P AR R

AL ARGFZLBXPEZLT —BE45 Gk, HldoFF
Y A F AT AH IR BASAH 6 Je B e AR FBR . X B AT e 15
A0 IR B 2 R R G AW RIER ARG A OB R E i L
W4, €T VAR L B L i R AR BT i AL B8R 69 R JE R E
M. SR 6 R PE T A AEE RIR T S-BRAR GG AREE (Flde 5-F K-
BoeEeE, 5-FAR-AREE, 5-RAK-IEE, 5-BAR-AOEE, 5-t
R-JIEEE, 5-FIE-ER, 5-FF RO FER, 5-Z 5 F E-I0E
"2, Fa RIAK GG IR S5-I ERE ), 6-BRAK 6 fRE e, N4-
BAK GG JLE e () de N4-T 3-8 ee ), S-R4e-Iegue, 2-3h4k-
eE e, FAEE, B, BRI A 46 IR £ AL
(5] 4= NN -8 o S B og 2 & vk ), Fe R oB vz e € 69 47 4 4 ( 4]
do S-BA-IREE, 5-RAR-IREE, 5-R TH R -REE, 4-BRAK-
FREE , 5-FRIK-IETE, S5-I BRIK-IREE ), — 2RIk 0 IR g
Q35 5-F KB, S5-FAR-IOHEL, 5-FA-MEw, 5-5F k-
JerEeg, Fo NA-LRR-JeEw, EREAGH —ANERFSEF, AT
i oo AR AR AR — AR A B (Blde 3-RH A&, P-skL ), FAE&
HKEAE (BB AR =RK) RE&/ART (dSpacer).

FH Z AT RT GRS KRG 5 oRb ik, X2 AT
A4 By eReh B R KA ARG RAE R R B AR 09 B oBod b4 v ob sl R K
WA, € T VAR IZ BRI T R B IRAT iR B BR 64 S5 5 R %
M, A5G 6 B R QSR RR T T-A R L g, 7-K R 4-T-
BAR G B eZed (Bldm 7-F RZR-7-(Cp-Co) b 2k B o2ed ), 7-E R &
S8-BRAR GG By eBeh, R FHeEvh, N2-ERARAG B & (4] 4e N2-F 3k -
ByeZeh ), 5-RI-3-F 3 -3H,6H-thiazolo[4,5-d]"&E".-2,7- =B, 2,6-

2=

SRR, 2-RARL, b, R, MoR%, TR MRS
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(Bl4e N6-F AR, 8-FAR-RED) 8-BAR 49 2% (44
8-#2 K By =fob o 8- R LR ), Fu 6-FANK BB, A KK
A —AREFTREF, PTE L RABAM— R ABIE (4o 4-F R
-l S-AHAR TR, Fe K-BRER ), FEHEIKR AL (Hlde Kok
R R-FRIFeked, [-FA-1H-[1,2,4] 2 -3-K BB ) RE LB
¥ (dSpacer).

PPk BEAZ BT VAL — /AN % AT Bty 5 R4 . fed )&
A BAS XA SR H OIS FAZFBR, T AR AAE
HEBRAT 3-3EBMERRFTE L —ARFAANTELY 5K
5 69 FAZH B . TR 3°-3 38 3T vA R BFBR —BE, ARAXGEEL BS AT
T H A AT BRI AR, KA A0 F R R KAUR O 4e
8. Bldke, XArEHE Seliger, H,; et al. , Oligonucleotide analogs
with terminal 3'-3'-and 5'-5'-internucleotidic linkages as antisense
inhibitors of viral gene expression, Nucleotides & Nucleotides

(1991), 10 (1-3), 469-77 and Jiang, et al., Pseudo-cyclic
oligonucleotides: in vitro and in vivo properties, Bioorganic &

Medicinal Chemistry (1999), 7 (12), 2727- 2735 F A 514 .

st H o 3 RBALF BRI 69k 4T E B R — B, B
BRBE L E AR a9 A4 303 369 AZBR VT AR 5 Sh e ) R A
B & &, #lde = Rvw L B A8 4% 5 ( Durand, M. et al,
Triple-helix formation by an oligonucleotide containing one (dA) 12

and two (dT) 12 sequences bridged by two hexaethylene glycol
chains, Biochemistry (1992), 31 (38), 9197-204, US Patent No.

5658738, Fr EE A F 5|5 5668265). H b, G EREYiEE
T VAR AT BB FIN T B, & B, 4T H BLesL
Bl E A% 4% ( dSpacer ) # 7L ( Fontanel, Marie Laurence et al. , Sterical

recognition by T4 polynucleotide kinase of non-nucleosidic moieties
5'-attached to oligonucleotides; Nucleic Acids Research (1994), 22
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(11),2022-7) &AF. FEFBREETTA—KITIARS KT A,
A IR SR A VAL B AR i 6 B A~ ODN 9 3 K 2 A L1+ &
A EIES .,

AEARZAF AL, AL FEAL BT oA R ARAR IR 3 40 64
B AT ik AT — AP AT AR, Blde, b-R A BBEBLE S &
( Beaucage, S.L., and Caruthers, M.H., Tet. Let. 22: 1859,1981 ); #%
H B H-ME B8 3k 77 7% ( Garegg et al., Tet. Let. 27: 4051-4054,1986;
Froehler et al., Nucl. Acid. Res. 14: 5399-5407, 1986,; Garegg et al.,
Tet. Let. 27: 4055-4058,1986, Gaffney et al., Tet. Let. 29:
2619-2622,1988 ). X 4k F 5 ik 5T AR A &-F 5 3 £ 7T 354249 §
AR RALHAT A, X T F R A S R BT8R, &
BOESFRATEABUARRRE T EX 245604480V 55 ¢
ROFAEFER. A —A6TF, 9B FALFHRT AR @A,
MAZ, MERFARSIAEER T 55 &k,

TR FERF RS EBEA RSN (Bl R 6), “Fox
) AL BT 48T TAR A T8 () o 3E S by 3R ) b0 A% B4 B )
ARt LA Ut 6 AL BR . AL BRAS T M VT VA 3T B 2 ARG K AR,
A HRARBER B B B TR A Z R EN, R4 F7iE B
FER AR ML A 45N R A I BR B AR, SR B AR B
QIEBEER — BEAS A5 09 AL BR , B BR — BS Ao B X B BR B5 A% BR 49 40 4,
MEBR W BE, FAAABEELES, —AUKAEBLES, A, A
A

&A% 64 7 R ) do B A BR BS 5T vA B B 3h o i A SR B B4 B
R H-BEBE AL F SR FAAR AR L TR Fle £ 8 £ 5 5
515 4,469, 863 PTiE W7 k414 AR (LFFwife
FA X E & A 5505 5,023, 243 ABM £ F) 5 70 F 092,574 + FF
# Y 77 sk AT AR ) T AR R Ak TT 3R AT 69K F A A 3 B 484 AR
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#&. #l&LE DNA FREMHFARNKGF X CHBE (Hl
Uhlmann, E. and Peyman, A., Chem. Rev. 90: 544,1990 ; Goodchild,
J. , Bioconjugate Chem. 1: 165,1990 ).

HERTWELZFTROIE: FH T4 DNA £, Fliokk
FEAZRBag s (L P FameyBmd fm AR F AL AR
R, BEBR —BEFeln AR = B, H P W wirdy B Ai, 4
B BEIARBR, B9 L B R T B, A R AR A HR
EROE R R AT 3

BT iR %, 95 ) 38k B AR 3 BR 3T VT VA 5 A% 35 BR S A 3 BR K A4 3¢
SXEESH —ARENBFERE, TREFTHEF R EEL
3’5, T A L EERBEAGAN R TR &, Hl4e 2°5-, 5757,
3°3%-, 2°2°-, 2°3-ik 4. Hb, K5 2°3) S ZAREEBE KR T
wE, 2R, wREAHRZERRES T, Pl iy KRG
YEXAN (HldoN A, TS g ) IR Z AR £ A
W, REEFLEERGLHRMEN, £ 3-BLA-B-D-tbrhi s
K (€ARA p-DNA) F, FAZHBEF4oid it 42 % HEA0E

Jo RPTEAZFBREA — /> 37332548, AR L XA A7 85 £
YEFRANREEL 5-K3%., £, wRFAEBFRESH —
A~ 554, MARXFEMFBREMM LA A REEG 3-K
S W REBOZFRAETREZ DR ECNGZRIGIK, X
MAF4F 2k eyiEdE (3°3°-F= 5°5°-) 4@ Ramalho Ortigao et al.ffit
( Antisense Research and Development (1992) 2,129-46 ), & B4
33 EBRFEZGTRBERETAZRENE BT IR GIE L
lic 2N

BT FPELTUAESRR LA 6958, XTHREHRER
WO, I RAFEFERF R —IHE 3-Kopidit 3°3-% 4
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5% A FAAF RIS AEE, £ 2-R3%BpiBiL 2°3-FEHHE 4
F B =ZANHoAiE, BELBRBEE =/ 5-K3% (373,
223K ) AR EAZ TR

b, FHEFREG RIS KA R E &) FEAL R )6
oA AR ARG TR Rk ERRY, RERATHRLZ
G IR A ARIE PT iR AZ BR 6 M, PR iR 3T VL 3548 45T (Su),
T AZ BRI (Ba) RBEBHRF L (Ph), Bk Su-Su, Su-Ph, Su-Ba,
Ba-Ba, Ba-Su, Ba-Ph, Ph-Ph, Ph-Su, #= Ph-Ba % # #4i& 8 4%
AT R . 4o R BT A BR Ut — F oy 4% 209 B A R 09 BRAX,
AAGA, BT AR FARF RSG5 SATEE, KBS EE
ISR ALBR, Blde PNA, LNA, "SRR EHFERE MY,

PrifiEBMmikd C, H, N, O, S, B, PRREHAK, 24
3 8 300 "RTF. BA 3ARTHEGRT G BEE
( ODN1-3’-0O-CH,-0-3’-ODN2; Froehler and Matteucci), J§—A~
MHFR3-BRERE S A FRFBRG -l Eask, L4 300
NERF ) EZH A PEG-40 (R ZBE W+ ), ke 548 R B8 —
B, BLAKAEBRES, BEBR WA, R I AEBLES, boranophosphoate,
Brle, LB, BB, LYES, AL, Mk, Ak, ARBLE:, Schiff’s
A Fa ZFRAE, B —FF T fE 2% Solulink BioConjugation % %%

( www.trilinkbiotech.com ).

Yo RAT A FEZFERAAANRE AN F 5B KR, X35
ARAAB G RATRE 4. Rib, EEF 3°3° -5 6 FAZFBAY,
F 3 T YA & 48 Fl 4 5-ODNI1-3'3'-ODN1-5' & & R [ #
5'-ODN1-3'3'-ODN2-5'. 1 B, &4~ A% 3 B3 5 091k F 1545 0
B EEI ST AR TR 6. b T 48 FAZF B8R 69 BT 1k
KEMFREEL, BFANKENEF I EBARTURBZRGY
RBRNHHER, BELFRORKEMLER 2-20 MEEFB, L
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i Z 3-16 MHEFBER, JMiLZE 5-10 MEFER., MikeyEEARL K
B FEAZFREA BARZ A REEY 5K,

Pk R4 HBR 693 F 7 L 7T A B dEAZ H BRiE 3T, 52
Biak Ik i% 3 F (dSpacer), = LW BAaR AL B ik, &
ik by iEEFRIAKLEET, #lde C3, C6, Cl2 RIKERT,
VAR IR ARER IR BT, Hlde C3 X C6 #ABFEHET. PTEFEZHG
BRAL ST VAR L F A sk AN AL R, AT S HFRKRLT A —F K
B AR SCBAR G BT AR K E BRAR . PR AR B YT vA - AR AR K
ZA4EARE 4L (www.genres.com ), 455 AL LA 330K
HEB. B3 AR, 4K, R E B AR R R E A
H B A AT AR K \%, XARARALRG— A KT R, TEFE
Fr BRIL VT vA &7 18 1 RKAS A5 X A SR R A% BRASA% XN A5 B 49 &
BF #4152 (www.glenres.com)., #t—F, BT UAHF —1X3%
ARKRRIERRKRAEIK (Buik) i ke RAB AL,

B EZFREHEALA B IR BA N KEK (Verma and
Eckstein; Annu. Rev. Biochem. (1998) 67: 99-134; page 124 ). i&F
—Ht R AT IS T A B — N 5 I 6 A IR AR X
i8] 4 i% 3 (Iyer et al. Curr. Opin. Mol. Therapeutics (1999) 1:
344-358; page 352 ).

B 6 EAZFBR T A it Cde kAR, ¥ VAL B A4 it
Fer A&, FI, CNETAELANIHS T I RAE FH
iE A R,

“CZIRAR” FBARBEMSHY, CIFERBRTH, B, 5, F,
¥, %%, LE, B, FAGR KLY (BlsE), & (KF
FRIFFEK, Blhetr s ), R, KXFDR.
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“BARERENZT AR RERETHETFALELAFEZM
SR M JE AR AR A B ST A B 64 R A0 R IRAR . AL BA A9
HEHRFTEY, AT AARZEARE M RERE, ERBRAEH
AEF KRN RKR., ERLAHEZ S &, T RAEZT
AT AR AT KB E T AR R 6 iR, Bl de, o‘UFJ_)i/’ &
% KAK €L3E S8BT A )49 IFN-a ( #)4= A 4F (Intron A)) 74
BT KRR A2 B R 69 Z AR, de AL PTA Y, $ﬁ%b%

76 IT IR B AR, AR — e LA F QA AR R H K
AR, AP A 96T 7 k.

R TR AL BR AT AT A S F AR R A 2 6. RE 69 % 95 %)
MR TRSANRELEZMNBEBRE AU LG TR ®
B, B A 1A R AE R ROR R I7 4] 69 £ 8 R AL B R —
FAED KPS| R RERYERRITH, RZHFKR., AR
RAT 84538 13 R AT IR 64 Fo /3R AR AR IR Fo 64 F ALAE W), ARIE A
LB RFHELT R TRSBOE T ALY LY REE
Y 5o JE R AL BR .

TR B R FEAFRTAABEL T RAREARETAS
BRI A AR —RER . “BBREE TSR MRS T 5k
E LR (HlieibFH 5@t (4 pDC B @) A £5F
Fo ) Fa/R eI iR Fe tm B o F ) AR E A (Bl B FREME
A ARHIRIRE ). HMBREBIEXE SN IS OEERE B (4)
e EBE ), BEE (Hl4efa B T, REFERIERK), Riem
FOA%F S04 45 AR A () do BB AR e g I 4F 09 % AR R B 89 Be Ak ) A48
s, ikt B ARIERAN B R BT, VAR Edk e mit i L
AR HEFEE., 22, EEREMENELGFM4TEH
RARBBG, REMEELFREERE LB X,
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BT 3 50, B R B B B BR R EE 06 77 M T A Ak 2 (e i
SERREAFRT ) KA AANIR Ldo Y4EATIE E RARLL 2. Bl
CA % F Tkt 8RR $akk; LA ISCOM; fE/R
K, FwmEBHEK (B TITRKE, KBAFH, Bacildzs
calfnatte-guerin, & KH, FLBH ), FREEK (Hlef iz,
MRk, HHBE ), MK, BBEY, RoW (FleBR TR
ek, Fai) BRoMin, Zalk;, sl BRREH;
FH A, AmEAET. KUK ARKAR Z BiARE| 2 € i E 84K
R AL IR Cdntly, I VAEA .

AT RAEH T, BERFEIFE RS D Foio R
FHldehik, FBEAEMHTHRFMR, TIRKKRE, SIERAGE T
B ik b th X, TOAGE—FARGETHETFTE,
Bl AL E o F M BT AL T AR BHis 7 Lk 6945 2 L RAK,
EFTH RN RAOR KX EEEFBRTHRE M AR, XL Fho
BRI ERICRIL, FLHNHFTHRBANBEEZTR (Flw
CpG SR HAZBRGF £, KT RN CpG A A4 6988 REATAE
FTAMB YOI E, TARZFRAOFHAELESF) LTLEAT
BB HVABRIUR G HEM, TR R, REPTE R AR
KL= EFLE. AAABEBHRARARAFE LE 69 LR BAR
BRI T ERBRNBEEFTRA/RLECETRGAHE.

st F AR AK R, RSP 6 BT iR R 5 R AR BR AL S 4
FEHAMEZ KXY S0ug/F EE) 20 mg/HE, FHAE KXY
80ug/# & 2| 8 mg/F &, RIA HZ K% 800ug/H = 2| 4 mg/Hl
T BB REARARETHAT AR ETA KLY 053] 500ug/ke/F &,
FHAYEZRY 1 B 100 ngkg/Hl 2, RERMNE XY 10 3|
50 ng/kg/FE. FMEIRBEGBEQLIFL T X, e R
THRILE TAHETEZIE RN E,
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A KB Be T R VA S TR GRS, B QS E T
BRIk, B RA, BEA, AME B, A Rk e
EEIEIT RS

FIT i %, 9% R 8AZ BR ST vA 5 KAR IR 4o 0 B8 5T A T 06 55 %
FRPHIKA ALY, EAHINETERZELY AL ENLERSE
IR F IR ) 4o IFN-a#g 204, 4o 36465385 FTIERR 64, = 4
FIR L, 5 f|AZBR T A R R o ey %M, BHBTRL
IFN-o—#24:-% , B 8] &5 IFN-a—A&2& F R F LA AL E 5 IFN-o
—RAR ) 69X AR E, femeE-F, &3 IL-2, IL-10,
IL-12, #= IFN-y.

PR A K A ARG By b de JOAR R B R R R AL mA A A4
e, WAELHYIRmA R Y Y3, RBAREL S
5% Lmiei DNA 69 E 4l dEFHEin, L EFHEHFHGIR
A7) B F 2T LA . REAR R T AN TR
AT FLET R4, XN E s, RELSBI@mEER (A5
REARLEEGK), REWBLL (Hlenik), %% mRNA &
SR REE, QIEEIFARN (HlweTHE, RL, FH86), &
By (BliwdE s MM £ RBAZ @ B8, RNA BAO8, #4RHf
fif $772 B8 ), A& RNA 3 DNA #9 Z 4| ( etz g £ m4h ), #H
HEZ G AHM (#]3=% & 853747 4= Boehringer Ingelheim #4 £
FBRE & B 37 4 A BILN2061ZW ), L EALF #l4e Livfit (USP
6,136,316 ), AR FAFe)d Ffetfi., L€ Hm/EKXAH 4 USP
6,130,326, # 6,440,985, VvABR/AFT 49 £ B & H) ¥ 5 20020095033
TR, REEEUYE CIEERR PGB EXR .

MFBREMMD R EALFREN, (22 LA RZHEGRAF
PLEAAE RAZAR K H 69 & BA M . — L tm e P 5 2 45 3 B8 K4l
¥, CMBBRBR, FEZBBRYX, HEFTHLFRES M
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N FE DNA 2 RNA., —EZAZ HFBR KMo = B8 X e A 2| 4
KVZEBET, ERDSEREREGBERTHMLE L, 1F44% 00,

RBHREOBTEVR TRERFOTE, /TR T
ﬁyﬁ%%%ﬁ%%%ﬁ%i%%&%%%ﬁ%%o%é%%%
FBKREOQETEDABRLERR, AASLBREG FRLRERE
ey, MA@ R ERETES, eI F AT
REAR IR A B e 69t iR %k/ﬁTH%E@i*ﬁﬁ%Wﬁﬁ%
B A, BEH ALY S ERES S IEF 6 R,
BIREOQET FRLAKREO LS. £ %%ﬁﬁﬁéé%ﬁim
IE R R AR 6 R S I R IIR . XA R b
AT ZFFAR R E, Bl FTRFE, @ RE, BHERE (4
BRI AIL) IRBE IR, AT HCV #ATEF L BEHKE
B690697, HEMAFNRALIE HCV B2 EXA 6L 8 LR 2 H —
B K ETRAFRERLGARRDE . BEBREG L TFTI1E
F e BT At 3 4 A A 6 & i UK 69 AR 64 fo v ) -6 Bk
ARG T XN TR AR E. T HCV, BELER
FOTABLILERFEMNETH HCV B T A RA X 55
HEEO R L.

ACEMFALNG 5 kh s A A B Triangle
Pharmaceuticals, Inc. , Gilead, ICN, Procter and Gamble and

ViroPharma Incorporated 4| i%

A HETT FAER, FTik 5 k) 8 AL B BRG4GB 5T vA AT

FTRENS TR FAZ B BRI A B\ T A R R B, BlaedEE, R%thr
K& T 2 KAR. $75'iﬂf]é‘]ﬂiﬁfh¢ﬂ/\%é’] “25-257 W VIAE R AFATIL
RARFTnfatZr ik, bHNREFT EQHEERRTF R, HE
sh, AR, HA, F, REA, BA, RA, MAER, =L
M
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O AR e i A%, PTiE LS4 (BP B R FEAZ H B, RE
CEITH ) T VAR B 3ol id & AL S 5 KA $hdo bl 25 ST
BN BAR RS A RBCH] . AT EARE AL B 69104 ¥T Be ] A%,
RAL, AR, #mRA, RE, &RAK, BAR, BE, #HE, EiF
&, TAEZ B|0E ST 092 RAR T IRBOK., T IRAE A 49 25 4 ) F) 5T LA
BRI A, AE A B R R S0 Radh, LR AN e R
W, NEGEH IR, ke RA B 6E, T AKRE R A SRAERA.
B35 GG TR T 4 A T VA R AR Bl ebE, IEFUAE, Bk, HE
B, SOGLAE, FLETHRAAeR KTy, DEEY, BT,
LR, O, FEK, TRAA%E, 2RATHAA 4L E,
BT KT HE4, Fo/RBE B ILEN (PVP), 4o & 28945,
LI VAING SR, Flde LIRR THeb iR, g, RABER
REH, Bl AR BN, Tib, O IREL AL VA B H) AR B K 3R
ZARFT AT Fo R FH B, RFLTUARAIETRARL

%o

RN EAFSENCEE. AHIB 6T RE 4R
B, HATRIEAH AR, BEH, RUHHBRER, BHE T
W Bt IR, KT BF, Fo/ = BAL4K, SR, b B 6H HUEF
RBEFNBAW, LTAG R FRAERBIECEEF A LHRE
F VLR R AL TR 64 7E A A ) Fhg a4,

VA T IRAE R 49 25 4 4 F) L35 b BA IR H) Ax 4G B A 09 IR
£, A GRS ARG FH R EFE LA, i Hih R
HEF, ARSI E CIERAW P 675 M A5 vA B 74 5] 4o
FUAE, FEAR Bl Ay, Ao/ R R 6o iF B REERE BRAE L R
1R AL F] . ERIRE T, FHASH T AL RN, )
JoflE i, BRAKGH, REBARB LB P IRMBREF., b, T
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VAIRANAE ] . 7 AR 25 T VA BB ARAK IR . AR T & 4m X AF %
W, TIRGHGPA R QN ZTH HER TXMLHF X,

tF M, PTG W A A% kB E AR A T A A

FFRANXL 2, ARIEARL TR 6916640 7T vA 7 18 30 1A
EAEERRF BT FAGRENGH XL, R SE gt
A, Fle B BT, ZH8ARATFTR, —RAWALK, —fIK
REECEEGAAMN., BAENFEFRNGHAE, FFEATAAR
R IFiRFA T B E . BB RRN S P AL 49 5] 4o 80 AR 84
EAH BT ARG A SH e W e R RS WAE S e R
J& A 4o FUNE 2RI

LA R YA AR, PTRARA 4 T oA B Ak i iE 4T,
Bl hoB I HH FEHREL M ZRAITH R SLL . Ege By T
VAR R AL F A, Bldo 3RS FBARE, FABER. A
20~ T VA ) A BT AR R R BAR T 0 Bk, BIR R IR
B X, TASHBG HF e BiF, T F/R04K7].

B B SN e B QLIEKIE T R 69 7E AL A 6 KR
B, BRI, FHAASMGBERTARRE LGB R EHNER, &
1E 69 F NG MR A R BAR QL IERE By b ) 4o 2 akd, A AR IS B BR
B, #lheihER CHERH B ZBE8, RASHAK. KR ESHERT A
SRR BRI, Pl B TRFEEM, LEE, X
HRMER, ATRH, FTE B RIE T oA A A IE 6 AL F K A3 58
FIT 3 A B~ 0 U R M A ) & B IR B I R 8 KR .

Tk EFEHL, PR E MRS T AR RH X, EEAFTE 4
AR, Bl L E 6 RA MR GG KA A,
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PIT 1AL &~ 40 325 T VA ) A 2L 0 3, I 38 406 0 91 do A 1) AR B
AW, ) do B AT A G 6 4 ) ) 5] 4o 5T 5T st S 3L s S

FRT Lk egBesy, PR Lot~ A&l R K dHl., Xk
HAAE ) & BL 75 =T vA R B3804 R A4 R AK M R () e 42 3T B0y
P AEA AT ) KB T RIBATAR A, B RBEITAE Y,
) he ks 6 3 .

FIT & 25 4 286~ M) 38 T VA €L 45 4-3E 64 [B] 4K 3 B IR AR 69 BAR
IR ) . XA BAR RIKTY 7] 69 2 6] Q462 PR T 8K BR 45, BEBL 45,
SR, Ay, FEENTEY, VIR, FREYHIR T,

SRR EIR G FH XA, BlhoBAR KR A
B, WMRE, BIAR, BMEBRKLECE, CSEARRKRFT, 7F
A, AIER, NS AR EG D IR, RAERBLIR LT IRABEA KL
Fiikhap s 68T A L3k, K, AH, &RAEH, (%)
IR, AR, BR, Uk, Bk, FA, RARERKETHLESY
BRG], e B PTIE, AR k) A B R A5 4% R IR F) Fa R Ae R
Fa/ KB R Bl ke 5 fE ], KeEH], GCEA, EKRA, HEFRH, A%k
A, R A RIGIEN] . TR AN SWIE R T EA LM itit A%,
By if A &) oy ik 4738, A JL Langer, Science 249 : 1527(1990), &
BIINFE XA LFE,

Firid % R B F R TAR R RS (hth) RABHF T
Magheg T X sh, B A T HMHegntdg, 355 %2 25 T 40049,
12 R 3F 2 F T M AT AR F & B F TR, XA E
QIEERIR-TARE A TR B4 &eg3h: HBE, SU88R, #BL, A
BR, BEER, LRBR, TE, KW, s FRAK, BL8, 4
BT AR BR, TER, R —BR, R, R-2-B, FEBRK. &
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B, iX 3k ST UAH) RARE B R AR A B, Bl R BR KA 694K,
49 2%, 45 2 |

SEMNG AR OFE: TRARLL (1-2% w/v); 47EBRE L
(1-3% w/v); #BER A K 3 (0.5-2.5% w/v); F=BE8 A L 3 (0.8-2%
wiv). EBE R R aERILA4 (0.003-0. 03% w/iv);, &AKT
B2 (0.3-0.9% w/v); sTHEARXFTERAETE (0.01-0.25% w/v) Fosk
#prsR (0.004-0.02% w/v ).

REPHMP SR HhFTHAMMGBAR, RiF “HET
B BEAAR RI§—FFREHER TALEAFTLCHFMSMEA G
A8 BARSGRAR AT, HBREAKRHEY M. KiE “BHKR” 5
ARG, RARGRALSRE, EMNSFWHRSEESE—
AR F)TALH . TR AWML 5B T VA 5 KK BA 69104640
B AR I, S A E NI A GNP E 6 2h 4 o 36y A8 B4
A .

T AR B K. SF AL S e e FRE T kF
oA AT RAIR . BIE 9T 945 AR SLA BT AT E 2045 £.
KA F ik, So9kvt, TAERA B LT GETLHF
R E, HAFGIEATEE T A A KP4 %% B 5| A2l R L
T HZ G SVER T H X, ik th4 255 Xdo LAk,

FIT i 20 A 40 5T vA 7 AR 3 ) REALF] F 69 X, 3T 04 A 25 547
BMAS O T R G TR 7 kAR Q3835 P iR ko 5 20 s, —FF 3%,
% A B Rt BARE 09T R, i@, FREESWegH & 2iE
T G B FIF TR ML RARBAR, R BEAREAR, K=
kb, RE, wREZWE, BERRY. BRAF BT ELL )
2R R M. RN ZLEZRAF, BREALH., ATEHF
LR, RBITIRALSMegEE, BB F X, SEeE & (B
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TR 6 RAIEIT M ), FRABEGIFIER AR, KKK eF
WARERE, FEREGHE. 4 ZH E4ILH T AR L RA
TR K ERE B RA LR DN EFALLE .

HTiR AL QBTN ENR, LRERRFEERELER
Y%, IFBRATUBEITEANSHELILY, HhZRAKRFEITR
AEFAE, F SRR BRI L B AR T A 64 L R R AR IR L 1 A
RAR A smtly, QIFEATREGMAZAH (A E-T X E),
HRFRL, RE. 44 LERSMOG MR TG B Mot e £ E
+ 4] 5,075,109 ¥ Frik, #HEBARLCEEREGYEL: BEXa
15 B BE ) 4o e B BF, A2 B) B2 BS A= g A7 BR 3 MBS B B S, R Fe
ZHhEs; KBEREREAG; ARKEAR; ATHROAZ%; BHa
B2, RAEGe N FR A M H/EGES R A; o ek eiin
AN, FEF, BT aEERRT: (a) Z%E %, EF K
ZAH AR LS AL B FHFI T 4,452,775, 4,675,189, A=
5,736,152 Ak 64 i, (D) ¥ A%, K FAAEFEMMA L AT
Ik E Ao £ B E F) 555 3,854,480, 5,133,974 #= 5,407,686 Ff
R oM FiEd, s, BTUEALTFROGEFHELES,
Hop—ubiE FHAL

E—EEZEFTETY, P RIERHARBHASI, R K
o EF, R RBER BB EAR LA E S — AT IRAL BB TE
fiE 0 A% 3 BR 1) SR 4R 691540 09 B IR . T AR AR BR B I R 049 A% S8R 1A)
HIETR | AKBEBRBR i, —AANKABERRBEEE, MR TFEsds
Fofkikdk, AR EGEARTRFEMGRERNBEBROEE ) —
NEFBREDDRA E S — N EFBREMY ., ERFEZYEET X
TR R R A MR AG LEMN, ELCERFTRY, HERLE
R BB R S L M. £—RRIL G KES E T ATIER BRI
PHERAKEAE 8E| 100 ML FBRIM, AL ERBK G EHATET,
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BT 38 5, J8 ) AR BR 69 KB AE 12 B) 40 M A% BRZ 18] ik 6 KD,
F 5| Fa S A6 $ 42 T & F m it i,

TR KB R AT A BLEA AR R AL AR,
5% 76 )

A B 692 A4 T 1M Bl £ & 49 CpG ODN A HCV &
M 3% W & 69 PBMC #6857 .PBMC M EF e EGERE AR
HCV B MEFH o hod 55 6h, 20 RE EX A 4 CpG ODN ¥4
BEMFFEZESTFEARISIRNYL B @ie3E, @B Foi
(IFN-g, TNF-a, IL-10 #= IFN-o) Fe#840BE F5uk (IP-10) 4%

4k
F’b o

LR T R IFN-a-2b ( A4--F A (Intron A)) FeiRmF= 5
Bl EAR, AR EANLAA, AR E CpG ODN (BF= C £ ) 8464
S JE R R

AL ik
FRAZFH B

A 69 BEAZ F 8 R A€ & F pH 8.0 49 TE £ #F #&( OmniPerg ;
EM Science, Gibbstown, NJ) ¥ . I [F] 45 ODN /& A T fm e il 2
AT A2H 10%mH R EHEFA AB fiF ( Wisent Inc, St.
Bruno, QC) #= 1%# HF % /4% % ( Gibco BRL, Grand Island, NY )
# RPMI 1640 T 43 A& (Gibco BRL, Grand Island, NY) ¥,
xfF bR IFN-ath R €8, ¥ A &-F A (Intron A) (Interferon
Alfa-2b, DIN 02223406, Schering Canada Inc., Pointe-Claire,
Quebec, Canada) #z A %| ODN #& F1& L 4K E A 125 & 1000
IU/ml. %% &£ ( CAS 36791-04-5, Calbiochem, CN Biosciences Inc. ,
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La Jolla, CA, USA ) /A & A48 /KE#H B 432 500um &, &
LRI AR PRHE, BEAILFHLREA Sum. HF@mieE 37
Tl 5% CO,—AIEH . 48 I B EHENLF ey mie LiF, %
% F-80C.

SE I BT ) 69 ODN 4o F & PF

A 2. FREF TR & FALF BT T

SEQ ID | £ %! 53

NO:

1 A G-G-GGACGACGTCGTGG-G-G-G-G-G

2 B TCG TCG TTT TGT CGT TTT GTC GTT
B % #4328 | TGC TGC TTT TTG CTG GCT TTT T

4 C TCGTCGTTTTCGGCGGCCGCCG

5 B TCGTCGTTTCGTCGTTTTGTCGTT

6 B TCG TCG TTT TTC GTG CGT TTT T

7 FHC TCGTCGTTT-T-C-G-G-CGGCCGCCG

8 *Zm B |TC-GTC-GTTTT-GTC-GTTTTGTC-GTT

9 ¥ &M C |TCGTC-GTTTTCGGC-GGCCGCCG

10 ¥ Z¢4 C |TCGTCGTTTTC-GGCGGCC-GCCG

11 ¥ZM4 C |TCGTCG-TTTTC-GGCGCGC-GCCG

12 ¥ Zp4 Cc |TCGTC-GTTTTC-GGC-GCGC-GCCG

13 ¥ Z4 C |TCGTCGTTTTAC-GGC-GCC-GTGCCG

14 ¥ ZM C |TCGTCG-TTTTAC-GGCGCC-GTGCCG

15 ¥ Zp4 C |TCGTC-GTTTTAC-GGCGCC-GTGCCG
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16 FF M C TCGTC-GTTTTC-GGCGGCC-GCCG

* R FEME R R T R AR A5 4 R AR B B B A ) AL ()
AT

PBMC #4 5

B #BRGE RIS (10) IEF 694 R 69 BRAFAF+ EA (15)
LA MM HCV BT EAMA L 6 A A 49 IFN-as8 51296 57 %
WS FAK N RAFAZ XK T IS d (200m]) 4 FHFE4LH
HFEETHAEREF. £ Ficoll-Hypaque ( Amersham Phannacia
Biotech, Uppsala, Sweden) _EvA 400x g #9i% & & 35 H-4b 440
SPR o R Az AR (PBMC). ¥ @it E & F4H 10%EH A AB f
(A RE) o 1%FEE/HE LG RPMI 243kt b, %
JE 4 10x10%ml.

B 4y 038 74

W LA BmRtERETA4E RPMI 544+ , REH
1x10°ml, & B J& 96 FUAs 49 & A 3L & Am A 100u] 288, &) 3L+ Jo
. ODN (100ul) vAFF3| ATk C B 694K E (1, 3, 6 pg/ml),
Fmieitic 5 X, RER CH-MMREZAZEF (1uCi/3L) Bt iric
18 BF, ABKEFIJELK EAAMRHEMR, 2REATHE AL ¥
¥ Fx At BRAR P 64 k) 35 S (ST).

4m fie, ) F 4 m)

343 69 PBMC vA 10x10%ml 89 R FE (xR E ) €&,
820 FRARE) ODN ER (2xRAHF LR E ) t9-F & 96 FLH
4B /~FLF e\ 100p] 888, &4 ODN £ —Z 8 E e RE (1,
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3, 6 ug/ml) TAR, H@mief 37CH 5% CO, —A2IEF . 48 )
EKEHENILF @ LiE, A4 F-80CHERMN,

F # dk ELISA X% & (R & D Systems, Minneapolis, MN,
USA; IP-10, Cat#; DIP 100, IL-10, Cat# D1000, IFN-g Cat# DIF50
& PBL Biomedical, IFN-o, Cat# 4110S )# ] E # % IFN-a, IP-10,
IL-10 A= IFN &9 7K-F. S0 49 ELISA 181K T 4% 5 5598 69 X 7
EOER T IROGIE, HERFTHERFTHFR TTHMNI 4T
MR a4,

R

FA 15 MR M HCV B Zikdkfe 10 AN EFe9ie R ER £
TR B 69 f ik F 4 B 69 PBMC £ 37°C 5 KRB XA ¢4 CpG (4
AKX, BX, CE, FHCH, ¥FZHBEFRFEEMCXE)
—RZH, KM@ LFERFRE AL EMBE T, AEPEE B
8] 2 & ik tmfe B F., XL eg s R4 F AT,

PBMC st IFN-o4- ik 64 i 5

4 A = £ CpG ODN 2t -F E£% & /& & 69 PBMC 494k A ¢4 nf
%, A %X (CpGSEQIDNO: 1) &4 3F% & /KP4y IFN-o, C %
(CpG SEQID NO: 4) =4 F % K+, B %(CpG SEQ ID NO: 2)
XFFAKAKF (B 1), IFN-aty £ 2 miek B2 pDC.

T FAHCV 2435 W 4 3K 4549 PBMC, FrH =% CpG %54k
%5 IFN-an k. B £42 C £FF 09K+ 5 E% PBMC 894 47
Fl. AR, A EXFEFOKPAIH EFKFE 50% (B 1), K&
HCV &% 8 pDC 49 3 #5649 % £ 37 A £ CpG 4% IFN-at 2c 2 A
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B Fom, B AT H C K. Bk, AR C % CpG TAFié5 HCV
R, 2R X TS FRIER C X,

I FACS 5473 & pDC 6948 B . xF b #4744 MBI DH, FF
5 A #f2 C % CpG ODN #5449 IFN-a st S thix, N EE 2
RAREA S eG4 LM (B4 3 2 R=0.43 F= 0.58). #—F &
I C £ ODN #9408 X Mk dF. AR, £ HCV B $ %X+ pDC
B 5 IFN-o5-ik 69 & Z 10 E A NEB A8 £ M (552 R=0.02
#20.08) (B 3). 122 HCV & # &) DC 15 & ft 4 2 CpG ODN 14
& B R, 4k IFN-a.

EoHT X ODN #9FMAF ZMH BB X GHE. ZH
T AL T F 8 RIREA —HeshBe —Bgst, £ FE M
AT REML CpG KA 6 Jo-Erg fo B o2 ob A5 B 2 18] AT —
NRENFAG BB —Brbt, FH (B 3) ¥ ZEH (B 4)C
%X CpG ODN #R&6 414 5 B 44 C £ CpG ODN £ At 7 X ik iE
X HCV PBMC #9 IFN-as#t. LR ¥ F M C % CpG ODN £
ZEHFEME CE CpG SEQID NO:4 F43 (B 4), XTEALR
ABRTRRBAEE, TvAF R K S 9% R 3E, CpG £ 5
TG BB B3 A T HE M,

PBMC %} IFN-y#4 % %

B S PA T RE %469 CpG #-% Thl @B F, IFN-y&#d 5k
BEEH . A KiFFEAKKFE) IFN-y, #LZF, B R ZA + %
¥, C £ CpG ## FHIKRE 4 IFN-y, HCV & ¥ #4 F= iE % ¢4 PBMC
STPTA = % CpG AR 2.7 th #8404 64 Thl B &L . ¥ Z M C £ CpG ODN
BAFE)T KM R (B 6).
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PBMC #f IP-10 £k t9i55

IP-10, — A5 1 B 2 A FTREG FEAAXGALE T, £
#t4% CpG ODN 5 %. A % CpG ODN #HF®mHAKF, C £ CpG
ODN #§ %k &KF, B X CpG ODN #FR&IKKF. =€ CpG
ODN #4 £ & 4o fT, E£F Z XK A HCV &1 # A 49 PBMC ¥ 5
F 69 IP-10 K-F KM (B 7).

CpG ODN =t B 4@ it &4 ) 5K

EERT CpG *F B a@fepligeysiR., wl 84 9 AT, A
£ CpG 3t HCV B tyfa B ¥ G A B G B 48 i0 64 k] i B R AR4R
35, AR, B, CEFFFM C £ CpG RAME B @i, £
¥4 An HCV & e o XK Z 10 A £ 5.

CpG ODN #]#Z & PBMC #7 IL-10 %5t

LIEMT CpG Rl e mie® -F IL-10 ¢9/~4£, 4 R4B 10
B, 5tF HCV & $ ey Fe i 69 ZXAK, AT KRB 49 CpG #Rke
B FEF IL-10 955, AEHEBE A4 PBMC A= HCV R 145
4 PBMC ZRAH 27, UArmp kR 4 CpG 32F L e
FREE T A IL-10; 22 B F B2 X Fmel Fe 28 44,
IL-10 &5 = £ 5T A A F 387 B @I gUF 69 K-F.

M4 F A (Intron A) FesmaE= ey R

stF HCV & eh e T Rk fa MR IFN-oo A48T A
(Intron A) £ 3R 5 CpG 41 e94RsM R, R fa i 4T
A (Intron A) F82 F44E F X2 —#AE A AR EFF HCV 2
# 44 PBMC 4~ IFN-o0 ( B 11).
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e PR, A Fo C % CpG ODN 7 5% ZL i £ 69 F HCV
Bt %Xk 89 pDC 434 IFN-a. #—%F, % CpG #= Intron-A
—ALAE ) 6%, K35 (60% ) XARARELA Bl 2 AL (B 12),

it

CpG ODN ##iFFME i HCV B #¢) LXK e9 DC ok
IFN-a, A £#= C £ CpG #57/KF3 &, B £ CpG ODN #F /K
T3, b6 IFN-a#g K-F 5 B F 12 R E R H o) s IR 2] 6
s RANY . W E, R4 HCV PBMC # % IP-10, #t— % R 2
Thl £ A 49 % & 8% .

HCV EFFMELBER L AERZRME HCV BREMHATLEHF
FE. XRABE Th2 49, BFEREFR HCV B L4 mie. Thl
ARG RE R REFEFRITLEW., REZHLTI/AR, Thl @E
F 9 R G KT 09I e he iR HCV B9 A% 4 Thl £ A 44
HCV # F 8RR, XA FRHEMAFR. IR XA CpG
(A, Bfa C) &9 55 A & Thl £ R 62, Xk Thl £ 7 44
BFL# HCV BB RIAFR AT B4, 122 SR IS
B IFN-o/6 97 %3, XA 97 AA LR A fxt £R %
YuAA AR . B CpG ODN VA 5 4R IFN-of 41 A 74
57 HCV & M35 4 & .

5%k, CpG ODN & A ikig Fl. & FoFHF@eB-F4o
IFN-o#= IFN-y, CpG ODN %% £ 1% ] R T 6645 Thl £ 4 45 HCV
Hr A RIEBR XS, EEFABGIRAREER. £—2 Tk
P, ik A CEHF, BAHEMFFEGAKPE IFN, HRIE
CATE S IER 5], CpG ODN 4146 k] 8K pDC #h 88, s A= 1 & IFN
7% (Krug, A etal., Eur J Immunol, 2001 ; 31: 2154-2163). & &
ARIEARL B, A ®E CpG ODN #FAEMRIT W f)i% [FN-a = 4, 12

74



200380105159. X oM P ZEe6/77TI

1£4T CpG ODN, RE HF RK CpG /7| 2efT, AT AR FTiE57
1% HCV. da#%% CpG ODN 3= 4|49 R F) 1 & IFN F MR EIR A
G REAT ARITF R AT RN AR ELR TR IFN (Flm AT A
(Intron A) #t& IFN-a-2b) # & 44 % . CpG ODN #9 F M fa ¥
FHHXGBREE CMNGF RS T EME IFN-ak-F. CpG
ODN #ZEMfFEZHHEX, FHE C £, RAA THETEM
HCV, XX G FEMEEHERARLILSLEZEFTRE, AL
R, AR,

EVH 50%4) HCV Z XA IR IFN-aié 57 A B,
CpG ODN (472 A #= C £ ) EBTA LXK P ARAE 98 £ R I A
HEFERENERENLGKFHFS IFN-asst. Bk CpG ODN
3T A T8 57 5o R IFN-avé 77 BH R 6 %Xk, I8 IFN £ %
ARG By, REERSETRTOIERELR, THEFHKF
IFN-a%9 CpG ODN R A Z 4k ey, AR EEKIETHZF
F M X

Bk #g Intron-A (IFN-a-2b) Fei@ ek, RE L 34E A LR
4R XA H IG5 EF S HCV & 3 64 % X4k 69 PBMC FE 4R 91
4wk IFN-a. 122 % CpG ODN 4 Intron-A 2B-6-1% A 69 0F 4%, S
3 £ HCV B # % XK 69 PBMC #) IFN-as-wt+ A W R4EA .
C % ODN 5 %h R IFN-a e £ £ W EI 45 A ; A 2 © £ A ¢ CpG ODN
FoeBF b dgo-TIHE—ARETEEZA K. ealArike), & TH40
X AR 5 By W R A T R A R G A, CpG ODN &9 F MM X,
THAFRPETFHRARLSSERHBEFRE,

e A Th1 A, 22 £ KRR F €4 A PBMC XA
R EE, 2R 5AR4F A (Intron A) A61EH, HKE
A B RSN R TFN-08y £ . BIbE HCV #9486 77 F
/| CpG ODN KAk A= &S R ERM GRS, %5 CpG
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ODN ZH&1& A ¢ i1% , RELEIRT CpG ¢97h3. Bk CpG
ODN A 5 5o--F R F 404 XA f R hm A5k F7k

CpG ODN ¥A IM, SC #= IV #4775 X4 FAZRK, HAZHE
Wt MRS s (KRR, EEBATF ). EFTH L
By KMATHZY, #Hlde SC, IM, 1V, BAF. 2R FTit#F
e XEKTL . 4% CpG ODN &£ TE £ v Hf, 5
A N3] PBMC ¥, CpG ODN if 7T VA Bt 4| f£ i i% & 45 4) 4o 2 45 Bt
A MHE S (Sha et al. , 1999), #Ese4k ( Gould-Fogerite et al.,
1994,1996 ); dendrimer ( Kukowska-Latallo et al. , 1996, Qin et al,
1998), Mm R &g E (Czerlcinsky et al. , 1987, Levine et al. ,
1987 ), L4 # ( Vancott et al. , 1998, Lowell et al. , 1997 ), ISCOM
( Mowat et al. , 1993, Morein et al. , 1999, Hu et al. , 1998, Carlsson
et al.,, 1991), AE/&m 4K ( Childers et al., 1999, Michalek et al. ,
1989,1992 ), f#43k ( Gupta et al. , 1998, Maloy et al. , 1994, Eldridge
etal., 1989 ), 44 KK (Roy etal., 1999 ), K &I ( Wyatt et al. ,
1998), & &4 (Lowell et al., 1988,1996 ), #= 5% & Hi4: ( Gluck et
al. , 1992, Mengiardi et al., 1995, Cryz et al., 1998) .

AT %5 HCVIEMHIEFHE, CpGODN ¥ EAZL BT AHEH
—KRBNFEA—K, HRikH 3-10 X—K, EHXEHEH—K, F4
BRI, A ETUAZ A2 HF, £k 3 5 12448,
RME6ANA., BRMENETRERARMARERA—K, H46
NHA. BFERABPLTULBGERE (F 13NMNAFRARER—
RRFRRRRER —KREH), REESLFHAEEME (£
HERXTANAFTER—K, FEER—RF, XRFEEHENA—KLH).

AT #HATEAET, CpG Fro-FHE (R oBILRAE XA
KRB TeA (1) RALE—A, AR —i AR 695 X (&
T2, (i) AR —B R VAR A6 F X, 122 Rird, (iii)

76



200380105159. X oM P ZEe8/7Tm

B —at 2 2 A RRE 495 X (Fldra-THE SC T REH,
71 CpG VA IV, IM, ID, RRRAHF XNEH ) 4%, (iv) AR
Bl 69 R & Fa bt 18] Z HEVA RAR B RAF 49 77 X 2h, XA (v) i
Fth, BE—FWEAT, Rk &AL T IFN-ad RV HEF, R
J&#-F CpG ODN vAiFF34 469 Thl ER&E ML E, AT
K= 4.
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