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or 5 -Gm-CACGATCGTG-Gn-3" (wherein m and n independently represent each an integer of from 1 to 9, provided that
I~ m+n=10) and comprising one of the following base sequences: GGACGATCGTCGGGGGGGGG (SEQ ID NO:1), GGGAC-
& GATCGTCGGGGGGGG (SEQ ID NO:2), GGGGACGATCGTCGGGGGGG (SEQ ID NO:3), GGGGGGGACGATCGTCGGGG
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FI2T1T~9DBHTHY, FLTm+n=10THB) Tr3h, FTiLEEES : GGACGATCGTCGGGGGGGGG
(B3 &S : 1) . GGGACGATCGTCGGGGGGGG (EIIE S : 2) . GGGGACGATCGTCGGGGGGG (a5l
&S : 3) . GGGGGGGACGATCGTCGGGG (EEHIES : 4) . GGGGGGGGACGATCGTCGGG (B ES :
5) . GGGGGGGGGACGATCGTCGG (EFIEFEE : 6) . GGGGGGGGGGACGATCGTICG (EFIES : 7) .
GGGGGGGGGCACGATCGTGG (ERHES : 8) DinhM o RMAIBEREA ) IXI LEF K,
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HoM F

AVE—=T TV 72FETHREBERNEAY)IX I vEFF R

i o B

AREHIL, EROC6 DNABRF TS5 v F—T v v T L7 57 (1
FN-o) BEER IV D FHEULBORFEEHLZ2ATEL ) I
JVvAF RFORINETIHLOTH B,

H R E I

M DNAD BRI TEE O R L EER S : MEDNAICHIREE O
B, AFAMEER TN Ny - ST PRI UFTF R (
5 -CpG-3" ) ZEHLRHEDHEEES (CpG DNA) iLToll-Like Rece
ptor 9 (TLRY) CRBMSIN THALEYORERZIEM/ L, Thlsk
ERISEHETD, ZOHWEKDORKX, Tokunaga,/ Yamamoto b IT K
5. BCGODNABEI B I B4 v & —T7 =w v (IFN) OEL L ZhiC
XoTHESNINKHEOERERILEZEE L, EEDRZ2RT LD
#H & (Tokunaga T.,et al. J. Natl. Cancer. Inst.72:955-62(198
4)) TWwERT D,

—EOHEIZBONTHESIE, BHEODDEF & L THEDNAKKH
BREOEWSNY ¥ Fre— AHCpG DNAZ R E L7z (Yamamoto S.,
et al. J. Immunol.148:4072-6(1992)) , #DH WL 2, D J N —
Thowy ARt FBMRRICK 35 KBBEDNA RF T v F & XDNA
WCRDRERBIEELRREN, FEXFVC6EF LT O M IC K
EDWENEE I N5 -PuPuCpGPyPy-3" 28~ 7 ZBHE L iE 4k =
F—7 & L TKriegh (Krieg AM., et al. Nature.374:546-9(1995
) WXvHEShl, RERMBEMEEZRT 06 DNARZIZMITh 2=

1
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— 7 RBHIBR/AREN TSR, HEDO L ZAIFNFER | BMRIE
PEAE ZORABIC KB SIS (Verthelyi D., et al. Trends
Immunol. 24:519-22(2003))

<o ANKHI R 2 i+ 2 EBE S22 T : Tokunaga,/ Yamamo
toD I —Fi%, BEOPHIEEEI ZHET 57 HDBCER % 2
— RT3 cDNALD —EORIOHEERINEZEBELICBEVOERLE
. 3084 ¥ 5" -ACCGATNNNNNNGCCGGTGACGGCACCACG-3" (Nik 48 4 AY
BEMIICOWTHRFTLEFER., NKIEE DO TLEITIEIND H 42 23 Cp6 %
EHh, FAOERLZSEECZOEFEHEESFEVTAY Ve
— LABEEEZRTZLENEELE 2 (Yanamoto S., et al. J. Imm
unol. 148:4072-6(1992)) ,

Kriegd &~ 7 X Bl B {& % 1k & F — 7 PuPuCpGPyPy (4 IZ GACGTT 23
BAVCONKIEETTEER P D D5FE2 b, NKMBEOEMEIZE o T
EEREANIIEAFAVHMCETHY, RLKEEOCEENFEET S
EBRBBETHDLIN, TOEF—THBAN) e —LrEiE s d0E
72w e #E 2 (Krieg AM., et al. Nature.374:546-9(1995) ; Ba
llas ZK., et al. J.Immunol.157:1840-5(1996)) , Boggs b iX. Cp
CGVXIZVAF RFRBETDHDI BTN CENKGHfE 2 BT
T, (pCEEODRHECHEELEREINBIVCEDTF A — VLR A F
ML % O & #i T 88 23 CpG DNAONKMIfa sk 2 M E T 5 ¢ HME L T
W35 (Boggs RL., et al. Antisense & Nucleic Acid Drug Develo
pment7:461-71(1997)) ., #] 21X, CoG DNA%Z F F — A {b+ 5 & NKHE
B E AL E R IX BT %,

Fle, BHEEF—T7DOC6EATFNVIET 5 ENKEHERITZETT 5,
L, EF—7 OBEEBINIC L o TXCp6E 2 F b LT HIEM
BRIEZATVWEZ b DB, ZOEAS, CpGC DNAOETOY FY v
EAFNMET B EEHRITIZERICRDAS, THETIHE S NENK
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EWTEERADOH BCp6 DNAIX, ZOEF—T7BNY v Fae— AP
uPuCpGPyPyIcBE S ¢, FE A F A {LCpGZ H LT Z DI 8 E
DHERFNZE L TEHETHERSINL TS Z &6, CpG DNAIZ
IANKIEROLEILZ, BHEEF—T7 L 20EEREIN 25 02EER
FIBLIOEDOEHBRBICI > TERESNLIEREEIRI > THES
nastE2605,

< 7 ANKHI B2 23CpG DNAIC IR IS T D ICIEEHRILES N DL ER D D

Yamamoto ® iX. CpG DNAIZ X % NKi& # > o 1% . NKHE B LA ok o f
iz XV EAL SN Type- I IFNZ A L TW3 Z & 2R L& (Yamamo
to S., et al. J. Immunol.148:4072-6(1992)) ., Klinman® X, Cp
GDODNATHFEINDZ T XARMEOIFN-y EAMBIINKGHKR TH 5
BN, FODOIFN-y EAXIL-125AE THLESNDZ L ZHELTWVD

(Klinman DM., et al. Proc. Natl. Acad. Sci. USA.93:2879-83(
1996)) , Halpern® iX. HIBEDNARCpGC DNARMIER '~/ mn 7 57—
2RI L TIL-12RINF-c DELEZFEL., ZOKR., #SEHRE
DB IFN-y BEA SN B Z & &R Lk (Halpern MD., et al. Cell
ular Immunol.167:72-8(1996)) .

Ballas b iX. NKMIMZIXIL-12, IFN-a/B. KROQINF-ac ODFET T
CpG DNAIZ K& L CNKIEME BN LT 5 Z L 2R Lz, Chaced b NKiHl
BoE#EKEI~ e 77— VEREFETH Y. NKHRIZIL-12TE®SE
ftEhs L MEDNAICXT 2 RIGHEZER L CTIFN-y EEPHEES
h5de#HMELTWS (Ballas ZK., et al. J.Immunol.157:1840-5(
1996)) , “hobDER IV, EHEEIH TR W= Y ZNKH K IXC
pG DNAIZKIE T X724, CpG DNARIBEER <~/ v 7 7y — VT H
T BIFAMIAORBEZT D LEHEALSH, CpG DNAR G
ER/RTHLEZDND,

CpG DNAIC X % & FNKM A OEMIL © CpG DNADERAIZ <Y 2 D

3
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GEZRTIIEZCENLSI S, t PORTEHL TRISESEW, L
L. BCG DNADE ERENEENEBEE IX1BIERITHE I
TRV, in vivo EWin vitroWF I DR ITE W T b NKIE 4 25 70
+5, —F., b PARMMEZI (PBMC) X, CpG DNARIBIZ & o T
FN-o ®IL-12, IL-18% EA L, IL-12H & %/t L CIFN-y EA B 5H
B X5 (Bohle B., et al. Eur. J. Immunol.29:2344-53(1999)
) o THDLORERIF., EPZBWTH~ Y X ERKRIT, BRMERL
Bk / ~27w 77—V »RCp6 DNAIZ X ANKHEE OFHEIT L2 o
TWBZEETRBLTWDS,

Thobik, b FEEEERZBCC DNATHIE L CH IL-120 E A S HEE
wHEBEShARAWZ E D, B b TICpG DNAD /E A #4015 4 B 51
BT REBEROoTWVWBREEELL, ERIC, vV RITRBWVWTHEME
BdHDLEHEIHN TV B5PuPuCpGPyPy® CpG DNAD 5 5, BMIAE %2 1%
it 3 5 #1643 (gagaacgctcgaccttcgat) . IFN-y 2 3 E T 5 #161
8 (tccatgacgttcctgatget) . NKMif@ ZiE A+ 5 7 »F & 2 ZDNA
#1758 (tctcccagcgtgegecat) . ROk MBHifE 2 {E M {5 5 #2105

(ttgettccatcttectegte) WD WTIFN-y EEA IR E IINKGH IR O IF
HERFTLEZES, WTFhOoREFIHHERM Lz FNK (CD567) #ig
EIEMEALT R ko T,

FZTBCEEAZ2— FTBcDNAD H b, HEED 6 $HECpGNRY v
Fr—2x (NNNNNN) %&¢3084&DNA (Tho S., et al. J. I
mmunol. 163:3642-52(1999)). accgatNNNNNNgccggtgacggcaccacg,
WWEICOWTHRHLEZEZ A, 205 LTEITIFN-y FEEM ZF
W, WIZ, & PNKHIREOEEMLITES TR VWU XABMREEMEL
£ F — Jaacget & aacgtc®, b MNKHIAE 2 E ML L 72 CpG DNAD
=B FIICHE AL T, accgataacegctgccggtgacggecaccacg & accgataacg
tcgecggtgacggcaccacg (7 v ¥ — 54 V'@%’;‘ﬁﬂﬁﬂ?ﬁ)\) %A Rk
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LS Len, EHERRDbh o, ZOZ B, CpG DNA
BNKf p i 8k S h B2k, CpG DNAOEHEF—T7 B RY v Fu
—AEEELIDERDD LE R,

LHL., A—EAINZBWWTHIFN-y EEZAEBR R T —HTEH L.,
EHEEFICHMAZRD oD T, HEHEDFHVaccgategateggeegat
gacggcaccacgiZPWT, TV ¥ =534 DY v e — AFHCCATCG
O ZENZFNI2EOGCEMFM L (g12C6A) it Lz, G Z
LB EiE, RYGRMBERERMMERT VS XDNOEREE 2R EL
ERDIDLLTHDE, FTHREBY, GRMIT X Y CCATCGD IFN- v FFE
EHERXERLE, SHICBVWEEZETLIEFNZRD THRF LI L
T A, gl2CGAD XY v Fe—AMME10EEICKEMEL, WIEDOZ
NZENICI0E DOCE N L 7253084 Dgl0GACGA (GGGGGGGGGGGACGA
TCGTCGGGGGGGGGG) 1=, LV MWEME RO bh i, |

G10GACGAIZ1999F Y R & S h TW 7z b b NKHE B 1% L B2 51 o 72
PTHRVEBVEEZ2ETIRINTHS, BikT5 K511, NKHA
IEMEAL SRS & B WOpG DNAK S 278 3723 . GLOGACGAIZ X % IF
N-y OFEIX, HIFN-aHiEkR & THENGHERERY A I A v 2H
MLTHEELRVWDOT, B MNKHIAEIXCpG DNAK KT DB &
BxTWbeELbN5, GIOGACGAIZ X Y A& SN/ IFN- v ik 4 —
N7 T4 VRIBICX ONKEEM Z o L, CD69, HLA-ABCO FEE =
HT5,

EMH e FPNKHEAE O CpG DNAR i : EMEA S N ENKGH R, &
AL & T WA WNKHEAE 12 BB X TCpG DNAR IS PE A B v (Tho S., e
t al. J. Immunol.163:3642-52(1999)) , Z H i, FEHIBNKHIME T
ZCpG DNAVE 7 ZF—TH BTLRIDFEBR BTV L —HLTW3
(Krug A., et al. J.Immunol.31:2154-63(2001)) ., LA L., NK#
BOFEEAIZEZVTIRIDFEIND LI RET R, EHEAKITX

5
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5 TCpG DNAR SR T T DA I =R AEFHATH S, £/, IL-
2CIEMIL UZZNKH X dE %Y » M e — A BICpG DNAIR B IR T 5 (
Tho S., et al. J. Immunol.163:3642-52(1999)) @ T. CpG DNA®
RABRECELTCORESBELEING,

t MNKHIBE & <~ 7 ANKHEBE O CpG DNAR B D E VW @ & b NKHHAE
FEEAEEN TR & HCp6 DNMT K ET 528, = v ANKH e i3 7%
M ENRITHIECKE DNMIZKIE LRV, TORISHEDOEWIZDOW
Tk E< bhro>TWARW, Ballasb ik, 5'-& 3" -OFMMIZCDOE Y
B LEF 2H S+ 35068y > Fe—2A (Ballas ZK., et al. J.Immu
nol.157:1840-5(1996)) iIC > W THRH Lz R, #ifk L7z~ v ANKHM
e PNKHIBE O W T b IEHEILTE R o7, Krugh #2216 (X
rug A., et al. J.Immunol.31:2154-63(2001)) i¥. GACGATCGTC#%
ET5H8e PNKH ZIEME/L Ly, A~ Dgl0GACGA L Ballas,/Kr
ugb O CpG DNAOE WX, IMESN7ZERY GORKEEZDEMTH S
. BIEFEEHE T, BER BB F A — NI TV 3,

DNAD F 4 — L ft.iXDNasel & E L H H 5 28, DNAKEEH & DM
BEERAPEDLNI L ORERBEEOCETZR, #oT, ¥4
—VEHANKGHE OCE KIEHEBER TSI ETWIAERLID D, —
H. RI)GEEEEINICHDIEEH ECGNY » Fr— A THegegese
ggggggaacgttggegeeggegee P X H KHEHE OB W DB H %5 (lho S.
, et al. J. Immunol.163:3642-52(1999)) , NV v Fw — A
DEFIPLESLEERERLExDNS, it POMEII~T R
EHLEF—T7IRERBETHIZLLEAFEFINLTRY., EREI
BWTHCpG DNAICK T AKIGHNS, B b - FuRNUvP— - FIH
TERZZLBRHoLEND, BIETIECoG DNAK IS I X FEZE 28
3’)5&@:1‘/'2‘/"}175§1§EMT1/\5 (Hartmann G., et al. J. I
mnunol.164:1617-24(2000)) , & %2 CpG DNAELD F i< i3 fo 2 4R &

6
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NHB3ZELHLHALPITR>TETWS (Verthelyi D., et al. Tre
nds Immunol.24:519-22(2003)) .

CpG DNAD MBI N E Y A & L TLROIWC X B 585k : HRIEDOHZE T, Cp
G DNAWZTLROD V AV FTHBZ EHRBALNITE N (Hemmi H. ,et
al. Nature408:740-5(2000)) . £EABEMEIC L H5HBE T, Cp
G DN\OHMIBE~OHEAB LMY AR TR FEEIT RV
2. CpG DNAIZT = v RY — ACTLROL L ICRET A Z LA B DB R
TW3, #oT, CpG DNAWI =V FH A b =T RITE Y MAITERDY
REN, TV R —ABEREFEETDITLRICEI VBRI EEZD
NTW3, CpG DNABRAEYEREZ AR TICIE = Y — A TGO
EHZ2Z T LERLETHS, CpGC DNAZHIAZITE Y A £ v TTLR
ITHBMENIBRE, BEXUTLROTHD ¥ F F MV EBITIEEER S F
DEFEERBETHSLEZLNTRBY, MEFSEDLNILTWVD

CpG DNAD ¥ 7 F W i53E : CpG DNAD ML PN BT Y 3A A 1L CpCE 4 B
BizfTbh a3, TLROWW X 2B EBPOEYFBEHEORIIC WL 5 EE
TCoCRENTH S, TIROZHMS HEHRTHMBIT e FRMML T E
WBHIRE X B M B #E R M fe (plasmacytoid dendritic cells:PD
C) T& 5 (Hornung V., et al. J.Immunol.168:4531—7(2002)) 0
CpG DNAHI B BHEI B I 38V Tidp38L INKDEM L N IEFICE W
BZY, BERFAP-IODNAK AR BN LEEELR FOEENTT
¥3 % (Hartmann G., et al. J. Immunol.164:944-52(2000)) ,

PDCTiX, CpG DNAIZ T v FH A F—v R X THYVREND Z
LIz X WTLROICERE &, p38 MAPKOEMALE 72§, #VW TST
AT1 8 Y vE{b &t ., STAT2, IRF-9& #IZISCF3ZH KT 5, Z i
WX o TCIRF-TEGEFOEBENTE L, EALE SN IRF-7T2 IFN- o &
BEFOEEL2FHEL, IFN-a BELIND, EbiT, MEMICSW
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ENZIFN-a B 7 4 — KXy 7 LTIJAK-STATRE Z2HET5 2 Lic
XY KREDIFN-o BSEA SN B (Takauji R., et al. J. Leukoc.
Biol.72:1011-1019(2002)) ,

R YGHMANY ¥ Fu—5CpG DNAD EEH : CpG DNAWX, CpGY X
JUVFAFREEDRBEMEOEESIFLL R > TEMNMEICEE S
Na8, ZOEEEXPLEINOARLTRLS, Tzl EHLEE (T
BHEE) OEIREVWICI T, KESER->TL %5, PDOTEHEI
FN-a DEELEZFEL, EHRA—DP I FTAVRBIREIYVKREDIF
N-a ZEASEBITEX, CoG DNAO H.LEFINNY v e — AiEE
BFLBZILEPEETDHD, RIZ, tDORSLNUE. BLXOWAEE
ODEENEMEZEETHA ERLLTHDIFONS, ZEIC, F.LEF
“GACGATCGTC” IcMIEEHRMEOBWCEER L THMT I EHEW
EHEAFEIND,

—F. RKVGCEDbDIF~yU XML TIXIFN-v E£E ZMH T 5
(Halpern MD., et al. Immunopharmacology 29:47-52(1995)) Z
ENDL, GCORMIIEHEOHEE - MHICLEET I ZLAKRESH
5, 2DOZ ki, RFEEzNE, N) v Fe—AEF &GO MM
BRE2LE 252 L TCpG DNATEHATAMHSCTE, BEOVI A MU A v
ERIRWICHFET 5Cp6 DNAVBEBETE S AREEZRL TS, £
B, ®YGRMARY v Fr— ACpG DNAIZPBMCIZ 8\ T IFN- o R IFN-
yEEZRLSFET SN, IL-12RIL-6EFELRY, ZOEFIZ
FDOBRDOMETIERLRAZ A 7FZ ) T EEEINDZ &IZ72Y, Kura
moto/Iho B 2819924 (Kuramoto E., et al.Jpn.J.Cancer Res.83:1
128-31(1992)) L 19994 28 & L 2 GL0GACGAIX Z ¥ 4 I & Eh
IR

BEH S 7= THERESNAINAREFIIE, FYGERIICG-I VT v
FEREEN TR Y, CoG DNAOMIBAR Y A A ZHERIED, €

8



WO 2005/083076 PCT/JP2005/003693

T. BYGHMNRY v Fr—ACp6 DNATIX, NU ¥ Fe—AEER
FIC X W EHEBEEBRAERIN, TORBIMAMEINZEZRY G
B, XRI7VvT7T—BnBiiaT2EREEE D, DNNOBREE 2R
B ERHBZ LI VERRALDR IS TbhdE2 BN B,
EB, RYGEEALKCG /XY ¥ Fr— ADNAKIFN- o RCXCL103%
BEEEPEV, o T, ThIRERIEPHEHICFEILD L EX
bh, B, 7V F—, ROERREBR~OFERAMEINYFTE B,
BYERTIE, @FE. T4 —VEHCG DNABRAHWDH NS 3, M
WRBERZbbT B BRESNTVWE, ZhbDENL, &
ETHROBWThIRERBIEEZ2E T H5HREHEOR Y G MY
Y RFue—ACpG DNAZBRETIIEHREETH S,

BHFXm1 : aRFFALFH (L) 2002-510644

BErXE2 : ARKHFEAR (M) 2002-517156
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FEMBA ) IX I VVAFF FEX
BEW, L,
A~BET D EHRMHREERZ D
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RThl BRI B EE2HF T 5 3F

E&iBICpG DNAZRRETEIHDTH 5,
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AEALZLIX., LROMBIZ D ERFTZToTWkEZ A, 5 -
Gu-GACGATCGTC-6n-3’ (m=1~3, n=9~7Kk U®’n=7~9, n=3~1, m+
n=10)0—HRNTCRINIFEMUEERF 2F 5 2R EHEA
YEX 7 vAF FERDNR, BARIFN-o FEFEEEL2FT 522 %
R Lk, 2ORPTHEIT., GI-GACGATCGTC-G1°G1-GACGATCGTC-
GO N2 G9-CACGATCGTG-G1A5, #MARIFN-a FEEE ZHFTH &
ZRHLE,

AXEHZ, TSI —OBECHMBEHN Y » Fre—AEKF (5 -GACG
ATCGTC-3" ) ZEABEH L5 5Cp6 DNAITEA L T, 10X TORE
BEIOKRYGECpG DNADS KRgKk U3 RWICEATDHIZ LI X
D, fERDOCPG DNAL D AR Th1GEERER 2 F T 5 FEHE
CoG DNADE I % R L 7,

B FIZBWTH, PDCIT & B IFN-a & IP-100 B 4 X Thl6 & KK
DELBRS>TWVWBIZENRTRINTWVWS, FHFE LI, CpG DNAIZP
DCizp38 MAPKIEM L ZE Z L, ZDORRIFN-a L IP-108FE SN
B tERHELE, MBEAICHWLRIFN-a ZPDCIT 7 4 — Ry
JLTCEBIRKEDIFN-o L IP-10B8EE SN B, f€-> T, CpG DNA
FHORZ ) —= v I BEHPICERN R LT A EHNEE LWVA
. PDCIAEEYEREORLTRELEATHI LD, FHME L
THRRRBEEREOFRL L THYE TR Y, Cp6G DNALE ¥ — T
B BHTLRIZ E FERAM TIXEICPDCEBMABICREI L TWB 28, Cp6
DNABC I IC iX M B SBIRER Y . RIGHMANY > F e — ACpG DNA
IXPDCIZ/EA T2 B’BRERRICIEIERA LR W, ZOKMEZFAT S &,
PDC% & TePBMC% Fi\» TCpG DNATEM ZAETHZ LItk o T, &)
GIFAN %Y ¥ Fw—AsCpG DNA DIEMEFRM A TR L 2 5, PBUCE Xt
BLTHL, ABRRREVRERETEEZFMTEIMNRALD L, £k
. CpG DNAIZ X B IFN-a D EEA X IP-10DEA Z M 5 ® T, PBMCOIF
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N-o FEEHEZBEIET S Z & TThl%EF ER CpG DNAE FI © [ & 23
AlfElc b, Lo T, AFEHE CEPBUCIZIFN- EL£ 2R FET S
CoG DNAZ REMILOFR L LT,

PeoT. AFEHIZ, —#X5 -6Gn-GACGATCGTC-Gn-3" X iX5 -G
m-CACGATCGTG-6n-3" (RF . mE TP nidZzh ZHMIEIC1I~9 D
BHETHY, FLTm+n=10TH3) TrEh, THEERF :

GGACGATCGTCGGGGGGGGG (EEHFEF : 1)

GGGACGATCGTCGGGGGGGG (M FIFEH : 2)

GGGGACGATCGTCGGGGGGG (EEFIFEH : 3)

GGGGGGGACGATCGTCGGGG (FRFIEFE S @ 4)

GGGGGGGGACGATCGTCGGG (FRFIEFE S @ 5)

GGGGGGGGGACGATCGTCGG (ALHFE S : 6)

GGGGGGGGGGACGATCGTCG (FFIE S & 7)

GGGGGGGGGCACGATCGTGG (FEHFTBEH : 8)

DANPP ORI AEFEAY TX7 vEF FEEET S,

GGGGGGGGGGACGATCGTCG (ELFIEFER : 7) ORI AV IX T v A
FRBEIEE LY,

AFEPATEL, BIAEF1~8OMIAIPDOEEEFI L KD HE
FIWA) IX I VAFF2BHR 2L LTERERZRRHET D, K
FHIKE, BIZFF7TOHRERI ORI EENEAY IX 7 VL
FFREEYRDE L TEOEERLZEMT S,

AREHEITEL, BIBZ1~8DMhr0EED S KB HEHl ¥
FYIXIZVAFREERERSEL., SOLAERAGETFEZEALT
BRAEEREPRMET L, REHIERKIC, BAEFS 7T OBEERF 2 5 AL
DHRBEHEAY)IX I VAT REEFHRS L L, SOIKABEREHE
FEEUOEERRRBET S, fiEAERER I, AXIHEXXZT
VanNvhTdbd,
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B DB R BHA

B 1k, EfE LicRBNT, 3 RIm~D6HRIMDE (GO-GACGA-G
n) PRELEBEREZRTITI7TH D,

2%, ZHEE 21BNV T, 5 KE~DGHIMDE (Gn-GACGA-G
0 2R LEBRERTIIT7TH S,

M3k, EHEHA3SIKBNWT, 3’ RWCOEEZINCEEL., 5K
WA~ DG DO (Gn-GACGA-G10) ZBH LEHKRERT I/ 77T
BB,

M4, EHEH 4128 W T, GO-GACGA-Gn® IFN-a & IL-10E &£ ®
HEEICOWTRHELEBRERT /77 Chb 5,

M 51X, EHF 4128V T, Gn-GACGA-GOD IFN-a & IL-102E &£ @
HEEIZ D WRHLAEKERZTRT I 7TH 5,

M6k, EHEG 4128V T, Gn-GACGA-GL0MD IFN- o & IL-10% £
DHBEHBEIZOVWTRIELEEREZ2TRTISI7 7T S,

M7k, £HEFA6ICBNT, IFN-ac 0FHicxt+ 5. cHM0E
T & %% (Gn-GACGA-Gn) OHREEZMFPLEKREZTRT I I 7THD

X8k, EMA 7IcBNT, INF~a DFHEITHT D, G{wu@%
FF & %% (Gn-GACGA-Gn) OFRERHELAEKEREZRT I I77THD

Mok, EHFSIKBITZ, ARBLEHOEZNDL RLEMERE
DFE(1)(Gn-GACGA-Gn) DRHERERT ST 7ThH 5B,

H10tk, OB ITS, AELEHEOEGR»L RIEMEBRE
DFAE(2)(Gn-GACGA-Gn) DFERERT I T 7 TH D,

M11ik, EEFAL0BITS., REEOAEEZRNLERRZAT
777ThH5B,

K121k, EHEA11IZB T 5. 6I-GACGA-G1D XY ¥ Fr — AEF

13
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DEEHIZOVWTORN (1) LERRZ2RTII77THS,
M13ik. A1 TS, G9-GACGA-G1D Y v K w — AR F|
DEEHIZOVWTORY (2) LEBREZFRTII77THS,
K141, EHEF12128 1T 5. GACGATCCTCOERAM OB #2177k o
ERERERTITITITH S,

RALERT DL OOEROERE

EBEHOPLEF THBTH X VAETF FGACGATCCTCIE XY ¥ F
n—AEFE LD, ZOFDEF BPDOITHEE T 5 TLRICHM S
5k oT, YISV RER - BESN, ZOKR. IFN-o 28
FEINhE, OB, 57 KleL 3 REORKY G & P OLEEF]
DORBLEREENTLRIY F > K& LTDOCpG DNATEHE ZBEE T 5
tEZLRB, o T, FLEE (GACGATCGCTC) & % @WK &
HhhESORYVGCGHPEAINCLEERFNE, AEFAOEBEER
BYThHD,

AFEH L. CoG DNAR AEMRICEE T 5 2 LI & D ThiE fo it i 4 28
FEIhIED, HEBABEREASCRERRE BV IZF U7 Van
YR, BEUOBHTUAF-HELTRIATE D,

CpG DNAB R MBI BREIND LRFEFEFEN R ERAEPTEME
ftahsd, 0%, —EHEABCRER2EE5ET5L, UEEENTh
1B ERRCBFEIRS, ThHOHEIR, YZE2BorMOYE
VEB, MR, MRRHMmbEYw. BERE. XTIFEF XV TV ITAR
RV TA FREAE. BEE. BIEE. RAS., 7%V
KRR, VRER., VA VAHHEYD., VA2, ME. EE. F4&
E, BIXoTuvary, Ehi3fiREesa—FT5oEBTHY, £
ERRIZLVERCEBREINDS,

BPEHEBRO T - BRIZBWTIE., iR, B EE. AR

E 1
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By ANARVEREEEE R OBREREYEERTDLY, TLA¥
—EBEOFH - BERCRT VALV THE, HRERZ, chvboh
Riexd LTRBNIEZEIND, U IZ, a4 F2EBRITL Y &
EEhBE3, Z0anf No#HREZ, B2TERE. T/ 078N
3/7vRT7=27, E—AROBEER—RAORDPDLRDLHELYER
Ehd, BER—R0FRIEZ, FELLFAPHEZLYa )y, 2
T, BEIBAVROCYVRY —LADLRIZBIVBREND,

BlOFHEE LT, CpG DNAE, iR 2 bV KAEFRGHGHRTF (VA
NIA YV, TEIAVREEZSEDBRINDICBESINRRZY) 50V
BHBO7VanNnvy b ellLrEbETREINE D,

WBREIX, B THDS, FELLEZ, BBREZIE N TH S,
L2AL, WS ODPDOEBHERBIZBWT, #REXIEL NFEHSHY T
b5, TOBEMBEYFEL VDX, /X, X3, VT, VY, TH
LBV ¥, =T N, BERE, AE, Ty b, BEAEY M,
TUANDLOEBRIND,

EREFOKEOES ZHEF5Cp0 DN, BAEE TIRESNT
WA EEHBCCER X7 LAF NI T, IFN-o OEL 2104
UEBARFTETEIZILERALELFILESIVWTWVWS, ZDIFN-«
DA FEL, BiItk<AmEY—Fy FOEELEEZE ELL, &
BLLTThBEAEREZFELEEAETILEVWOIRMARD 5,

CpG DNABRR G DR L LTAELAThIE YA I A v OFEL,
Btk E ol (Fl 2, NKHR, MIEREEES 7 —Mi. Th
INAVR=ROERMBEIZIIVTDAE D) 2L D, THbHOD
BEX, VAR, BHE. REBY., FERBIOCMBERRE, TV
NE—REBR, BERLOKCEBESTIHENELIBROY 7 T
VERBIZCBWTRIZERTH D, Cp6 DNAIL, MiIRELZICL > TH
FMARMETHS, AEF (A MIAV] B, A v FZ—nfF (4
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x4F., IL-1, IL-2, IL-3%¥) . A v % —7 =wn ¥ (IFN-a, IFN-
B. IFN-y 2 L) . =V RuRzF v, av=—HfEETFT (H2F
. G-CSF. M-CSF, GM-CSF) . R Q'INF-a TH B, A [TV a2y

MLk, AEREDECRMLEGAGI, ZORAHWICEREESLL
LY PV bOBERABERELZHRFENICREELRIERT OIHWE
WD,

CpG DNAR G BERDEMMEZFET D Z LI I o THRFENR
GERBEEEBTOIILIYEALBFBIBVWTAATHY., £ 0OK
BOFH - BRI LTCHATZ2ZEHTRETH S,

ABAMEFCERAINDS THE) X, AERZE2EEEZLED
HFTHD, IRELTRUTREBTONEIPZNHIIBRES LR
YoM R, MildEs. 2B SESEE. BE. BEEE. RAIML
M., RIF K, EHE., VANVAR, ROV A L 2HEY., AFE: 60
Bik, BERABERICIVARTHELLTRBEINIEROHE DS
FTThd, HREELTIE., BRE., BEURERCT VAT 3%
ToNE3BRZNBIIBES LR,

AZFEBHOCG DNAIL, BHRIIH T IHRENAEZELEZHNET S
TLEREIVEERETDOIZLECERATHS, AHMERTTEMNINL
2rXok TEAKE] X, EEEZR3BEMABRORTBICEATIILEY
(Bl z X, RZFF) ThV, ZLTZOEHR. HRETME

WRERBAILEES, AEINERFERBZIENS, BHREL LT
VEBEIRRBEOAERERE S, EF2AL LI IXEBEEARET D
N, 2OX> 2RI, BHEINEI», $EEBIBICHL

IUHLFCATOHMORFRICL - THEINES, BERLITE
BiE, UTZ28 0N ZNbICBES R @ IFEE. BAFE. BE
CHE. ERE. REE. KBE. TEAE. REE. BE. XK
NEEY., VURE, i, BEE. WEFE, DREE. WERE.
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BeElB R, AiScipie. ERE. WE. REE. BEE., FREEEV
FEELZLVICMOBEROCRNE,

AFBADOCPG DNAIZ 72, BREEEREZHWRTIELDCEATDH
5, BRpEMEERE, AEMEFCTHERASNIEES, FEEMED O
EEN~DOBATLEREEHORFHEENIOELDIEATH D, Cp
GDNAZERA LT, MAEYOFHFICH T 5 T IEZ £ 72 1XBHa s
BrEMHL LB RRRENRAREEZRNE TS, AFEZ, it
ERBMEDCBERNTHI I LEZHRWT., LEEOEEICI T 5 FiE
CRBIEETINS, TMEZRE] X, ABEMAEPCERAIND
BA. MEMWORETHY, TLTERREEY A LR, BREEHER
VBRREEEHZEONRINDOIRBEI RN,

AFEBEDOCG DNAZ E /2, TVAX—REDTFH - 1BRICEAT
Hbd, TOBESE. HEXSTVAF VIEBEREN TR LW Z L %
BWT, EEAERRRVBREEEBOLEBIZ>DWTERLEZFE
TERENS, BE, TVAF KRBT —RIC, BEREOHREORE
B, BlEm VW CHEZEMNL, SREOHEZERLTHESIND
s ZOFIEIZX, BERAEREEZEL, SOLRBITVAXF—RInZ
kFBEEZLRLTWSE, [TULAFV] LI, BZHEOD DHR
BREBWTT VAW —REZ2FELELIWE (WK 205,

(77U AF—] L, WE (TVvAFy) iTxtd 5 %K MEE8E
NZELEWVWS, TULXF—FRKRAX, B, T7VAUVXF—MHEREIZ
TLVAX—tEa) —F, #HEH, SEXWE, CAEBRIUVRY
TUVLAE—, ROV KMOT FE—HREBEZELN, THhHITBE
Ehiw, TvrF—KEBZ, ThABEGEREZICL > THENMNEINS
DT, CpG DNAIZ, BEREICB T 2 A ERE ZTh2EALDORE 2 6 Th
BN ORE~ELEIFLZEICEY, TVAMX—2HBRRBELITT
BiLE 3,

17



WO 2005/083076 PCT/JP2005/003693

T# Bkl &1X, e bERERAX, X, VY=, ¥, T¥  t
Y, ¥¥F, =U N, BERE. A, Ty P RO TUREZELR,
ITHhBbIEBEShRARY, Bc=TY NI BADORBELE LTI, AV F
Yy, tEE. T, ¥Fay, VATROFVLEEND, BIE
AEOUV I/ FUVERIZ, RERI-TERIBORERGEHERELS
ZME—DFHETHD, REORERIT., WILHY OBME KX OTH
oY RS T2 T RICEULEREZFETDS) VREKYT 7T
AEHT D,

BREIARECREEINDS, AHMECHERSWDIEE. AF T
BEIND) L, EEAT, REZHELLEMS T IEFN LR
ITRIEEEREZHARLEZHWICEMSELITEOVTFRALZW
5, BREZNABECEFINEETOILDOOFER, SFZLsFIIBL
TRmThHD, —RiT, IR, 2HFNELRIRFIHNCEREOFE
(Bl 20X, &R, AW, Bo., BE. BE. &ER, KEA.
FERELIETERS) TXor THRAKEENICEESL D, (o6
DNATBEMEALARHE L HA2ADETCEANCEEINES. K
ZEMT, ¥R F XYV TEESoT, HREOHRBFERICEESIE
5, FlziE, Tawvag BRI LLTR, B FEERE. 7/ %
FEN, IR 727, E—XARVBEERERCESSFK (Kkf@pil=
e nTay, 3N, BEIEBALRQRIRY —LE2E) BETDL
hd, KEBHOFELWVWarAS, FRIZ, VRV —LTHD,

HEMD, ZORKREa—FTO3EBIFIBOTHREICEES
h, ZORE, ZTOREPERNTRIASHLDIICENRNI LA
BEshs, tOREEZa—FT 28R, ERAEYMREANTER .
BT 28ETHRARNIC., FHURCERFIND, TBELFREH
BE ik, iE2a—FT3BBOEHNREERVCHREREEY
5, FEOHAGX 7 vAF FEF (Hl X, 7eEe—F -8, %
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Tk See—F——2 AT —DEAREDYE) THB, —BHIC
BEEFRBEEIIZ, HLEZBRLT, TUVENEEROCTROEIKIC
HETHHREBEERINKCEMRES (Bl 2E, TATAR Yy 7 X, ¥ ¥
v ZEF, CAATERFI 2 &) 2 & T,

HEZa— FT2BIE, BT, $E_7F—Litic, A%

RicEEENED, RLEHEERT, R7F¥—] LI, RER
DK, FE L EMERTIME (APC) ~OHFEZza—FT 58
BMOBITEREL, TOKE., TOREIAPCORE L TREI L

BOREELMA~RTSNBEEDOEROECETHS, <
72— BBICHELT, BEFHEIAES & Cp6 DNAR S 2 & T2,

CpG DNAWX, BHRAEICEERESNWBI P, FLRIEBEEES
iz EShBL, BEBRBEEESE] X, EHME (Fl 2
CERMBEET) KR LTIV EVERMERAZELS ST LRSE
Lie (BlxiX, 22 RlAAFVEETDIP, bLLREFEREET D,
Ee R EORMWICH TEAMLEND) BBYTFE2ERT S, BB
EEAKOBLE LTI, AT r—V (fixiE, =2 vRATrR—V) |
JBE (B, v FAUVEEEERIIRY —4) | EZIXERM
JRENEERT (B2, ENHREFENLES I —ICXL-o TR
HMENBIHTULR) LEABALEERSFIETOND,

TRy Fe—A@FX) . FBELERKERS (F72bbH, ABCD
EE° D’ C B A’ ©0Xx5>2EFITHY., ZZ TIRARTCA X, HHE
MiaEEd2ER LEIEETHD) 2E®RT S, —RIEBSF
., EERNTREHEFCIMEZISTVWEEZLOND R, AEHO
CoG DNAO M E@FIX, XY vy Fre—2AEFE2Es. EECEE
ThHLERDLhD, 20, —EHINAREFHNTHERLRZER X
H512, AFKBHDCpG DNAO —F B NY ' Fr—ArEgF %2 &5 i
FoT, A—2FARAEOSFH CTHMANEESLR_EHEZERLE
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5, chitkoT, TFYX I VT —ERZVFXZ VLT —¥ %A
LA ENTORBICRH L CMELESRETSZ LItk > T, CpG DN
ADHEErEELESEDZLELDND,

APCI 1. IR AIBE (o AV IR A0 B 35 X OVAHIR 40 0 4K )
BFRZHREEZRVAAZLTCHEBR LB RABRERELD 5,

BRICERAT B oicid, B %REREDCG DNAZ & &) 72 Al
(CoG DNABMMMM X 2 X BB EA KR L) TEMNME (# 2 1XPDC) I
BYVRENDIHOREBEORARCLVERACRELEDS, FEL
WEREREIZ, D, BE (BT, BW. #IRA. BEERN. AN
7E) | BE, KENBIOBERRZTONDA, TNDHIZERES
nzn,

CpG DNAD TH#E] Lk, EWFHNHE (IFN-a2E LT 5V
A PMNIAVOEERY) PREBSNDIZODEHEIPDO>THREEZ VD
o MEINBCpG DNAOEHEIX, BASNLIEBROZDRE,
WREORESRLECEKFELTELLES,

A 3B D 4 A 72 CpG DNAIX. GGACGATCGTCGGGGGGGGG (MR %% & :
1) . GGGACGATCGTCGGGGGGGG (EZFIE S : 2) . GGGGACGATCGTCGGG
GGGG (EE%I%E B : 3) . GGGGGGGACGATCGTCGGGG (EFIEZH : 4) .
GGGGGGGGACGATCGTCGGG (FE B/ S : 5) . GGGGGGGGGACGATCGTCGG (
BFIEE : 6) . GGGGGGGGGGACGATCGTCG (EEFIEF S : 7) K VGGG
GGGGGCACGATCGTGG (EEFIES : 8) O bR s A ERMBE LY
IX7VAF BT b, #ITG66GGGCCGGACGATCCTCG (BE 31 & &
7)) PHOEKBAFZY IR VEAFRBEBTONDS, KFEHDCG DN
ADEHEIZ, LFDIFN-a RUEEY A P4 VEZREL TR
ET5, 177755,/ ke~1002 ) 7545/ keDHEHOFE (&
ERFETEREFETD) PEHTHDLLEZDND,

EEHOLFYIE, BEHTZFWRBLR2BRTRESNS, Z0
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WL, BAMKE, EEOCXEFATELRECE. REMLA. &
HFElI, ¥x V7., 7Va2"VM ROLERZISECTHOBERRS
AEHBD,

ZDOCpG DNARUOHR X, THEAET (D) | TLREEZEHIK
ZERTEREORETCESEINES, BEREIZBWIHEASHLESEA
VR, KEBCSATETHEIRETHY, UTOBLLHAES
NHAEBRZETFLNEHN, THAORRBESINR WY  HER, RIEKFEER
. FiEE. WEE. VVE, VA VEE, HEEE. FUVFAE, p -t
TUVANK VB, BEB., JZ VB, AFVANFVE, XB, <
vV, ansB, FTELVY-2- ANKFVE, KRR UE R
NEVEE, ¥, ZTROOEIE, VKR VBEOTAMI)ERBER
ek 7Y £EE (B, FMITAE, YU LAE, i
I LK) LLTHRESNE S,

B eEELAIcE, ATFTRBT oD  EBERVCEDOE, /7=
VBEOZEOE, FUVBEOZOE, RLCIRY VBEUYEDIRE,
WERBEFEAICIT, XvFra=yasrrmnl) K, Jea7Z )=
CRXGRY . BRLRIRTF AT —ABETONRDS,

RAEHORZHMEEY L, AZEOCG DNAXKOHE (HLEIZK
UT, BEHEZFTELRIFY )V THRREEND) 28T, AR T
HR2HICZFAERZRI YV T X, e NELZIMOFHEGTY ~ DO
ECHEYTHLIERELRBEDOT 4T —, FRE., £RZx I Tk
VLB ZBEWRT 5, AFE (Fx V7)1 &, BRAZEZRCT LD
CEMER S EHEAADINDIRARETC R EROERE T EBRR S
PoRT, BENERYORS T E, BENYHRE2EENITERT
HZHEEERARFEELRNE ) 2R T, AFEHOCG DNALEA S
nNB5, AFEHITBWT, BHARCG DNAIX, 12X ¥ %< ©CpG DN
AFTREIMBEORAYTREEEINEDS, BAEWIE., W25 DCpG D
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NAEZZRZHRE»ORVED,

BxORERBEPERARIETDHD, BREFERNIT, YSRoFLRDL
CBRENBCp6 DNAELIREE., LEXSORE,. ROBESH
DIEHDITBELENDIREEBLEKET DS, FEAZHERBMICB I N
ERHICERTIADODERDFER, EXNIEZRATRTLIAE
DEERRNEERTSZLTDHS,

AEHITEILIZ, LTOEBRAICI > THRIN, ZTUDEDOEHE
Bliz, RUTREBRENZIRE TRV,
£ i 51

ERIZCHERA LULZPBUCIE KD XS LTER, AV 74+ —A K- =
vEVIINEBEBERAREOLONT 4 —a— & NX—a—, (Ph
armacia) FHER (WEL077) EEBE#. LB (1,800 rpm, 2
0 min) Z4T72 Vv, PBMC CRMMEZMIE) 2z oMLz, £AEAE
KTHEHI0%FCS-RPUIICBHESE, MIBEBE % 2 ~4 X10°/mL
ICTHE L ZPBMCR48- YV A HE S L — MZHEL., B EEODC
G-DNAL & HI25%C0, A ' F 2 R ¥ — TI8~ 24l E Lz, B &
KTH#H, BELOOH (5,000rpn, 3nin) WX VEREEFEZENLZ
o ZODHEEFEIZOWT, IFN-a, IFN-y ., IL-12, TNF-a. IL-10
. IL-40 J& B #ELISA Kit (BioSourcestt) ZHWTHIE L%, Cp
G-DNAIX, RAF v T IFA FEZHAWVWTARKRL, 0%, BHEA
EroEYHL, HAREBEZITV., BRI LVABICEIS2ERMEHEL
o (LBEES AT AV A =V ALICKRE) . EALEHBE, AXI
TV RRMEFEVYLTI—TH B,

EHapl 1.

GHMOEF & D#MiT (G0-GACGA-Gn) : GACGATCGTCZR = 7 —
V=T v RAELT, 3 EKEDOAKRILCEL1~10@ (n) F#MMLTTF
(K1) oRFIZEAEKRL., THEPBMCIZS uMII 2 THEE L 72,
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1
e A 5 Fid 51 g 70 %
GACGATCGTCG G0-GACGA-G1
GACGATCGTCGG G0-GACGA-G2
GACGATCGTCGGG GO-GACGA-G3
GACGATCGTCGGGG GO-GACGA-G4
GACGATCGTCGGGGG GO-GACGA-GS
GACGATCGTCGGGGGG GO-GACGA-G6
GACGATCGTCGGGGGGG GO0-GACGA-G7
GACGATCGTCGGGGGGGG GO-GACGA-G8
GACGATCGTCGGGGGGGGG GO-GACGA-G9
GACGATCGTCGGGGGGGGGG GO-GACGA-G10

BoNERELEBIZOWTIFN-c D EELZfToBR. 10D X
SRERENBE LN, 388 F TOD G IMGACGATCGTCIZ iX IFN- o FE 4
DHFEEHIBOLNLT, 4AHUEOGHMIC IV EELAFES L
7z .

E 2.

GRMOBFT L H DM (6n-GACGA-GO) : 5° REWMOARILGE S
~10f (m) M LTTHE (X2) OBEFZAE/ML. PBUCITS u MIR
mLUEEL,

®2
2 i 5 Ao 51 g 7T &
GGGGGGACGATCGTC G5-GACGA-GO
GGGGGGGACGATCGTC G6-GACGA-GO
GGGGGGGGACGATCGTC G7-GACGA-GO
GGGGGGGGGACGATCGTC G8-GACGA-GO
GGGGGGGGGGACGATCGTC G9-GACGA-GO
GGGGGGGGGGGACGATCGTC G10-GACGA-GO

BONEEREEBIZOWVWTIFN-c DEEZToEHER, 20 &
SRhRiEERELNTE, 5D 6EDOGHIMTIXIFN-a EEFER
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NEL, PRSELTHULEOCEBELEINE, SEELIIIED
GRINCIFN-a BERE— 2 I2E Lk,

Ll 3.

GHMDBFFEEDOBTF (Gn-GACGA-G10) : EMH 1 & 2 % ik
T3¢, 5 REMA~ADOMIMITH T3 KRG ~DOGHMIX, 47k
WEOCTHEME2FECTELID0T, IFN-c FEPEFIFVLHEES
nNd, Wiz, 3’ RKIBOGO¥ZI0ICEEL TS5 REWMA DGCEn O
~b5RBIVCIDEFIZEHKL (K3) . PBMCIZS5u MM 2 THE L L&

(o]

R3
2 A 71 Ao 51 % 70 &
GACGATCGTCGGGGGGGGGG GO-GACGA-G10
GGACGATCGTCGGGGGGGGGG G1-GACGA-G10
GGGACGATCGTCGGGGGGGGGG G2-GACGA-G10
GGGGACGATCGTCGGGGGGGGGG G3-GACGA-G10
GGGGGACGATCGTCGGGGGGGGGG G4-GACGA-G10
GGGGGGACGATCGTCGGGGGGGGGG G5-GACGA-G10
GGGGGGGGGGGACGATCGTCGGGGGGGGGG | G10-GACGA-G10

BoONEZEEBIZOWTIFN-a DEEZT KR, 3D X
IBREERIELNT, 37 RWAICIOKDOGZEE L EITIL,
5 ORMMIZCE 1~ 28 MT 57T TIFN-« BEERFAER L
o 2L, ZOHRIGCOE AT T, 3HEHULOGCHM TIIXIF
N-c FEFEENBRTTSERABD 5N,

] 4.

IFN-o L IL-10EA DB : EHEFl 1 ~3 THRELEZEIIZOW
T, INF-o & IL-100EAEZREL, HEBRZFAELLE (K4
~6) , IL-10REAENHIEARDLZDOT, TOEEELTEBE
TERSIHXTZRBCTIN-c DELAZLET IR ZAHTEZEN
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Lk, EWBAIICIOEDOGCEERERE LTS5  RiizcEAmMT+s L, 1
FN-o FEEMSEO LRI LTIL-10FEEES L5 L, W icH
BENEDOLND (K6) e, BHNOEFE L TRPDEVHEL
< ZwW, L2 L, GO-GACGA-GnE! (X 4) °G6m-GACGA-GOE! (X 5)
COWTIRHBERZ2MEEEBRAELN T, &IT6n-GACGA-GORI TIX G
iz X 2 IFN-o FEEFEHEOITTHE L, IL-100D EE A& % basal leveli
CIHEorEET RN END, ZOBEIRNT -V ERFT
BZLICEVIFN-a DA EZFETEIIIRFEILVEIORE D
HEThbdLELR (B5) ,

L fl 5 .

HEHRORE : £ 1 ~3 OBRFEER L V. GACGATCCTCIZ & W
IFN-o FEEEZ LT IRIIGCEZ 3 KM E 72X 5 Rl i<
~10EBLIEO A I WA, IL-100EALA 2L 212k 5 KM IZ R
HEERDILINVWEEZ, £, BHEOFHICTHLERCpC DNAD K
BEEBEIN20EIERE TChLoTe (FTRRE4L) ,

x4
B WIFN-o EA B 71 2 F ¥ % CpG-DNA

B Al 5 B/ G (n, n) |CpG-DNA RIEE%
GO-GACGATCGTC-Gn n=8~10 18~20
Gm-GACGATCGTC-GO m= 8 ~10 18~20
Gm-GACGATCGTC-G10 m=1~2 21~22

FROBERICESE, REEHZ20BICEAZEL TR Y GHMAY
v Fu—AhCpG DNAOIFN-oc FEEFEEEZREL &,

EHHI6 .

Gm ~GACGATCGTC-Gn i B A IFN-a O FE : 5’ KW OGCOH m &3
TR OGCHOE n O A FE 101 EE L 72 Gu-GACGATC6TC-6Gn (m +
n=10) OA Y IX 7 LA F FIIEE (FREES5) ZAML. PBIC
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huMmmx THEL L,

x5
A& S GO (m+ n=10)
GACGATCGTCGGGGGGGGGG m=0, n=10
GGACGATCGTCGGGGGGGGG m=1, n=9
GGGACGATCGTCGGGGGGGG m=2, n=38
GGGGACGATCGTCGGGGGGG m=3, n=7
GGGGGACGATCGTCGGGGGG m=4, n=26
GGGGGGACGATCGTCGGGGG m=5, n=25
GGGGGGGACGATCGTCGGGG m=6, n=4
GGGGGGGGACGATCGTCGGG m=7, n=3J
GGGGGGGGGACGATCGTCGG m=8, n=2
GGGGGGGGGGACGATCGTCG m=9, n=1
GGGGGGGGGGGACGATCGTC m=10, n=20

FOEE,. m=1~3 (n=9~7) EU¥m=6~9 (n=4~
1) T, SROIFN-c DEERBEHSNL, LHL, m=4(n=
6) XUm=5 (n=5) TiX, IFN-a DE£L£IIELIFEHI L (
®7)

EHB T .

Gm -GACGATCGTC-Gn 2B i B INF-o O FHFE : EHEHl 6 & R4 2 E
FITRENB6n-GACGA-Gn (m+n=10) OFY TXI vV FF F10
B (m=0~9) IT2WT, PBMCIZS5 u MM X CHELZ LEFR O
INF-o BEAEEZRE L (K8 , HFEINICE T D INF-a O EL T
LIFN-a OEE LR L AAZ -V ERL, WHEOEMRITIIESHRH
BHERED bR,

Ll 8.

AELEHEOBGE» AR CEEBREOHE (1) : Gu-GACGA-Gn
(m+n=10) TRENDZFVIAXIVAFF FOEEBREZFARD
72T, PBMCICIR T BB E%20.01~5 p MOSEBE THE L (K
9 . TOFR. m=7 (n=3) EU¥m=1(n=9) OEIT, I
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BEICBWIFN-c DEEI B DO, ZHICF LT, m=4 (n=6
) EUn=10, n=100F S XEEIBE» o 7,

EHEH9 .

ARELEHROHEPLALESRRECHEE (2) : EHEASTH
# L 7%Z6n-GACGA-Gn (m+ n=10) TRENEF I IAXI VFF K
DEBBELZHEMIZHARZ DI, m=7, 8 9 (nixZENEFh3,
2, 1) KOWTHELE (”10) . 20#E, m=9 (n=1) O
YyIX 7 VFF FEBROIFN-o FEFEEIZB OO,

5 i 4110.

REBEOREICRIT2/KE : ki, Gn-GACGA-Gn (m + n =10)
TRENDZAZVIAXZ VAF FOIFN-o FEEME S . CpG-DNAD &
EEEBEOEEEERIIBVWTEDIIRETIONZFHELL
WAL, PBMCIZIRINT A E0.05 ~10 UMD 6 BEEICODWTHE
L (F11) , 2OfKE,. m=9 (n=1) DOCpG-DNAIX, Z D
DAYV IR I VFFRTRIZEALIFN-c BEEAZFELRV0. 1M
BECTHLFEESEEZ R L, IuMBECEREEZTRL, 10uME
THEBEERERFL L,

E 1L

NRYyvyRFe—AhLEERIIOBEEME : MEIZRLELSIT, F
DB B GACGATCCTCOMAMAR Y GIT oW TR LR, 5 Kl
98, 37 EREmMIC 1 DOGE I L 7ZG6I-GACCA-GLIT 3 W IFN- o
FEEZERBONLER, ZTOXSRCOEBSFHLEFDRERSCp
GRY Y Fr—ARZBWTHRERKRICHFDLNDIPENITOWNT, T
(X 6) IRTACAACCTIGTZ R IcE L2 (K12, 13) , Gff
MiZm=9(n=1), m=5(n=5), n=1(n=9), mn=10(n=10)D 4 BV T o 7=,
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K6

1B & Bl 5 Bc 51l Bk FC &
GGACGATCGTCGGGGGGGGG G1-GACGA-GY
GACAACGTTGTGGGGGGGGG G1-ACAAC-GY
GGGGGGACGATCGTCGGGGG G5-GACGA-G5
GGGGGACAACGTTGTGGGGG G5-ACAAC-GS
GGGGGGGGGGACGATCGTCG G9-GACGA-G1
GGGGGGGGGACAACGTTGTG G9-ACAAC-G1
GGGGGGGGGGGACGATCGTCGGGGGGGGGG | G10-GACGA-GI0
GGGGGGGGGGACAACGTTGTGGGGGGGGGG | G10-ACAAC-G10

GACGATCGTCIZ G2 MM ULAEFZE A, EltB_XTEL XS5, n=9(n=
1) > m=1(n=9) > n=10(n=10) > w=5(n=5)DJETHEELE "> &
(E12) . ACAACGTIGTIZ G Z MM LB A, M+ 35 LIEMETT
¥ D B RIEGACCATCCTCE R U RN Z — v Th o e 28, &M X GACGATCG
TCIZHRTELLBEVWZ EB RSN (K13) , > T, WIGD
MAiE Y v Fe—ACpG DNAOEMHDOTTHEICHEFEICEETH 5 B
EERBRIC-FBFELTCWAEEAMIK, XY ¥ Fue—ACpG DNAD
FLEFITH D,

BEEBICHEEAT S L, MI2KROI3ZAT & 9T, GI-GACGA-G1 K
8G1-GACGA-GITIZBR W IFN-o FEEME 2B O b v, #l O F I8~
IWTRENTEERNBHR I, £, FOLEF P £ & 5 ACAACIKT
LT, RYGHE S| ZEA L7GLO-ACAAC-GLOTIXIZ & A Y IFN- o B
EBEMEIBOONRP o (F12, K13) . GI-ACAAC-G1TIX,
KEHELBELIVEML TWYBG610-GACGA-G10 & R E @ IFN- o
FUEEIABD LN (K12) , S HIT, GACGATCCTCZ H LB 5 i
AWk E 4. G9-GACGA-G1 & G1-GACGA-GOT X IFN-o FEFMHICE L
WERED LR (K12, 13) 23, ACAACGTTCTZ L EFIIC A W
B AT, GI-ACAAC-G1 L GI-ACAAC-GO L ORICIX K& R EITRD
bhvizroie (H13)
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ThLDEXY, BEELLEETCEMAMT S L, CpG DNAD %4 #i
MiEHEOBRILICEYSTODIEEZLbNS, LML, CpG DNAR EK 3k
DHBERBMIEERIC—FFELTVBEEAIE, CoG DNADHF L LR D
NYy e —2BWH0EERINTHD, AEHAOELEERWA X
. BLES & LTS5 -GACGATCGTC-3" 2 A L TWA =L, dLE S
HRBIEERESOEEH (VP=ATVE) CREALRLI LT
bbb, BEAITIX, CpG DNAD £ 3 E 32018 D B 51 23 54 98 i ¥ I 1
CIHEETHS, BABRZ I THEMBMEELE LTIFN-c 0 FE %
Baf L7 Clt, GO9-GACGATCGTC-GLoD i 28 71 45 B b 38 ) 72 0%
EHETHEINTHo T,

E B2,

GACGATCGTCOE R B DO MKF : ZB&RIC. TR (R7) AT XK
G9-GACGA-G1D /Y o Fwu — A4 (GACGATCGTC) ¥ EF 5% —
HAEERBEZLITEY, IFN-a BFEFEEBRLDIH>RKEDLDDLID
Nrke Ll (K14) , XY vy Fue—r@&EzERLLREB T, C6
ZGClzB# (GAGCATGCTC) T2 LIEMMBWER L, E7c, ATZAAC
B (GACGAACGTC) ¥ IXATZTTIC@E# (GACGTTCGIC) L TH HIE
IS NIENY  Fe —AEEICRB L, IFN-o FEEMES/EEL
oo EBIT, CpGRY v Fu— A& ERFIN NPREREE
DIEFEBAT BTAICZE 5 (GACGTACGTC) 72 Tb ., # & s

St AR ERHERENT, CpGRY Y Fe—A D5 R
A DOGCECIZ, 3RIBMDOCEGICEH L7zE 5] (CACGATCGTG) T
. B E TIXGI-GACGATCGTC-GlL MEDEM.EEZEF T 528, 0.1~0.2
p MPEBE TIXIFN-o DEABIZ30~40% KT Lz,
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xR 7
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CoG DNA % 1 uMEMA
CoG DNA D FEFE Bl F1 g 5L = SH-EED INF-a EEAE
(pg/ mL)

GGGGGGGGGGACGATCGTCG| (G9-GACGA-G1) 8,060
GGGGGGGGGGAGCATGCTCG| (G9-GAGCA-G1) 119
GGGGGGGGGGACGTACGTCG| (G9-GACGT-G1) 135
GGGGGGGGGGACGAACGTCG| (G9-GACGAA-G1) 56

GGGGGGGGGGACGTTCGTCG| (G9-GACGTT-G1) 49

GGGGGGGGGCACGATCGTGG| (G9-CACGA-G1) 7,050

113,

G9-GACGA-G1DTh1E Y A F I A > & Th2B Y A b h A VY OEE : G
9-GACGA-G1DTEM R Th1RBEOFEICEMLITH TV I LEN ZH
BB, IFN-a A ICThI B A E ORRE L 2 5 IL-12& IFN-y &
OTh2B G EDORELRSIL-A0EAZRIE L, TE (£8) I
R4 CpG DNAIZ-DWT, PBMCIZ 1 pMIEM LR icBEbhiziE#® |k

BEHROYV A NIUAVEEEZRAEL 2,
K8
£z 1 (pg/ mL)
HER 5 Th1 BY- 4 v A | ThR2EBY A NI A v
IL-12 IFN- IL-4
G1-GACGA-G9 33.9 17.4 BREBRUT
G5-GACGA-G5 26.7 9.5 Eil
G9-GACGA-G1 44. 2 12.9 Gl
G10-GACGA-G10 20.7 16.9 E
EER 2 (pg/mL)
B EE S Th1 By A v Ay | Th2BY A VB AV
IL-12 IFN- v IL-4
G1-GACGA-G9 16.5 14.1 BRHERALT
G9-GACGA-G1 23.1 14.5 il
EZE (£8) lcatT koic, 2EHOERKER LD, Th1E Y A &
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AvELT, PRAMREBS 7 v 7 7 = VKRHEBE»OHWEN
5IL-121%, WTFhOBREFITHFE SN LB, G1-GACGA-GIT IR T
GI-GACGA-GIT X v << FHE I, IFN-y DELE L RO LN 2R
. G1-GACGA-G9 & G9-GACGA-GID R ICZ X R o7, Th2BY 4 M7
A ELT, IL-4ZHELEN, WTHhOY 7 b iR AU
TTholk, ZOKREY., 6GI-GACGA-G1RG1-GACGA-GItE, IL-4
ICRBENBZTh2BIY A NI VOEAZHFER I, IFN-y ., IL-
122 EDOThIE Y A "L VOELEEFET DD, £EKEThifRE
BAORBIZTED LLELZDNL S,

FEZE EOF AR

ABBHOF Y AX 7 VAF NI, RELEEMEBIEAL T, &
HEENTHREOHBERZRHBEMEELT, A V¥ —Txzw V-0
DELZBRACFETDIZLRNTEDS, £z, IL-12RIFN-y &2 &
DThlBEEREZHBTEIIENTES, LER-, T, BESHA
REDUIFUTVanV ML THERERDY, £, VAL R
CHE - HEAREOBREE. ROT VAF—RED T - B
BRICH L THANETD S,
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#F ok o # A

1. —f&R5 -Gn-GACGATCGTC-Gn-3" X 145’ -Gn-CACGATCGTG-Gn-3"
(., mECn T FhFhHEIic1l~90B&ETHD, #LTnm
+n=10Ch5) TrRIN., TrRELEZ :
GGACGATCGTCGGGGGGGGG (RFIE R : 1)
GGGACGATCGTCGGGGGGGG (HFNFE R : 2)
GGGGACGATCGTCGGGGGGG (FFIEFE S : 3)
GGGGGGGACGATCGTCGGGG (EZFIFZER : 4)
GGGGGGGGACGATCGTCGGG (ELFIFE R : 5)
GGGGGGGGGACGATCGTCGG (ELFI TS : 6)
GGGGGGGGGGACGATCGTCG (FRRFIEFES : 7)
GGGGGGGGGCACGATCGTGG (FEFIE S : 8)

DM PORDBERBAY IX 7 VEFF,

2 . GGGGGGGGGGACGATCGTCG (FEFIF/EE : 7) MHHKD.
CRBLEGENEA) IX 7 VEF R,

3. BRE1IXIZ2ICEEHD, BEINES1~8DMILdDEER
FIMOWMABAERMBAY) IX I VAT REFDRD L LTEREXK

B3R IE 1

k{118

o

4., FREIXZ2ICEHD., BINEZTOHEERF O KD R
BHWAY) IX 7V FF F2EHRS L LTELEK,

5. BREIXIZ2IEHDO, BIEFES1~8 DM i 0EER
FINDORBDAERNBA) IXI7VvVEFREEHRDEL. EHILHE
BERERFEZEEATRDIER,

6. BREIXIZ2KERD, BEIEFFTOEEES D LK DR
FRIWA ) IX 7 VAT FE2EPRosE L, SOHRAERGRERTF 2
BUOEXK,
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7. MEBABEFAGSEFLITREXEIT V2"V NThH B,
k6 RHOEX,

k=113

ERkE 5
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Fig.3
Gm-GACGA-G10
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Fig.5
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Fig.7

Gm~-GACGA-Gn(m+n=10)
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Fig.9
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Fig.11
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SEQUENCE LISTING
<110>Emori & Co., Ltd.

PCT/JP2005/003693

<120>Immunostimuratory Oligonucleotides Which Induce Interferon-Alpha

<130>R652
<150>JP2004-053795
<151>2004-02-27

<160>8

<170>

<210>1

<211>20

<212>DNA
<213>Artificial Sequence
220>

221>

222>

<223>Synthetic Sequence
<400>1

ggacgatcgt cgggeegges
<210>2

<211>20

<212>DNA
<213>Artificial Sequence
220>

221>

222>

<223>Synthetic Sequence
<400>2

gggacgatcg tcggeggeees
<210>3

<211>20

<212>DNA
<213>Artificial Sequence
220>

221>

222>

<223>Synthetic Sequence

1/3
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<400>3

ggggacgatc gtcggggeee
<210>4

<211>20

<212>DNA

<213>Artificial Sequence
220>

221>

222>

<223>Synthetic Sequence
<400>4

gggggggacg atcgtcggeg
<210>5

<211>20

<212>DNA

<213>Artificial Sequence
220>

221>

222>

<223>Synthetic Sequence
<400>5 4

ggggggggac gatcgtegegg
<210>6

<211>20

<212>DNA

<213>Artificial Sequence
<220>

221>

222>

<223>Synthetic Sequence
<400>6

gggggeggga cgategtegg
<210>7

<211>20

<212>DNA

<213>Artificial Sequence

2/3
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<220>

221>

222>

<223>Synthetic Sequence
400> 7

geggegeggeg acgategtcg
<210>8

<211>20

<212>DNA
<213>Artificial Sequence
220>

221>

222>

<223>Synthetic Sequence
<400>8

ggegegggggge acgategtgg

3/3
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