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m F OE Kk #

— RS BHEBF, E2HFES AR FTREMA CPG =
AEE, L8 X4
5'N;X,CGX; N,3'
HEPE VA EFBREELEH CpGs 47 X ARE
e, Bk, RAME; X, AREEIMBEER;, N &
AL, FHN+N A 0-26 8, £ 2N FN, K

4H CCGG WAKRKE T —1A4 CCG & CGG = tk; I
HAZBF 5 6 KA 4 4 8-30 Mok,

RAER AR | FTEGEBFS, L Feh X ZMRER.

R AER | FRAGEBAT, LPAride X, LHEBRE

T .

AREAKHER 1 A ERAES, X2 GTCG (T/C) T
& TGACGTT.

RBRAER | HEGHEBEFT), EFHHENFIZ
TGTCG (T/C) T.

MBPBRANER | HEHEBRAFT, AFHEGFIA
TCCATGTCGTTCCTGTCGTT.

HMEFERANER | FROBEERAFH, AFHESGFIA
TCCTGACGTTCCTGACGTT.



10.

11.

12.

13.

14.

15.

MEFERAZR | MEAOEBRFF, ATHEGFTR
TCGTCGTTTTGTCGTITTTGTCGTT.

AR BB, LAKES /AT R CpG =

5'N X X,CGX;3X4N3'

L E S MR FREELLY CpGs 477 XiXo &8
GpT. GpG. GpA. ApT #= ApA; X3X4i& & TpT & CpT;
N 2 EF8, FEN+ N, £ 0-26 MEk, LN F
N, X4# CCGG Witk $F—44 CCG R CGG =T
R FEAZBRAF KA N Y 830 MmA.

RIBERF)EK OFENZBFT, AP EHSFEE S AA
#E 4 CpGs 4% 3 B8 2 B BRF L .

BABAF) B K O TR AGRBFF], L Pk X X A M

B

AR A B R 1R 9 FPHEM—AFFERAGEBRAE RN, L F
B — A LA B A4,

ARIEA A B K 12 i g F S, P ARt 2 44
545 2 AR AE B BR 1515 R BEBR — B 15 4% .

RAEA AR 13 FFEGERA T, R F AL SR 6415
A K AR 5% .

AR A B K 14 PR AR A 5, 3P ATiE oY BRE £ 445
M K A EAR LR 5\ 65 AT A AN AL B &g ik 4
2



16.

17.

18.

19.

20.

21.

22.

RERANRR 13 MEGEBRAFF], P AL e B8 4815
AR A BARBRE 3%,

HMABARF) 2K 16 ATEANERAE S, LT AL st 4
AR R A EAM G 3R RE ST 6 RS,

—Fr R R R ERY TR, EPARAGR K EER
Thl RS B EFR, BFEQIEG*T R RELF A EEK
1 3% 9 Frid a8 A4 7).

REFEBRFNZBR ISHAEAF®, EPARENTERA.

— AR R MR TET Tk, AF ECHELTR
RBARFER 1 R 9AMEHHEBAF T,

ARERFAER 20 G FE, X TPHEY@RRE Tk H
€45 IL-6. IL-12. IFN-y. TNF-o#= GM-CSF # —#41.

HABAF) B R 20 AT iR T ik, R VARG RAA.



23. REM A BR 20 ENFE, RFPHMENERATI LY G
H¥TEFP K—4:

TCCATGTCGCTCCTGATGCT,
TCCATAACGTTCCTGATGCT,

TCCATGACGATCCTGATGCT
TCCATGGCGGTCCTGATGCT
TCCATGTCGGTCCTGATGCT
TCCATAACGTCCCTGATGCT
TCCATGTCGTTCCTGATGCT, A A

TCGTCGTTTTGTCGTTTTGTCGTT.

24, —AF R M R NKBERERNGFT &, 257 ECEGT R
HEARAER 1R 9 GEXGHEEBA .

25. RAEBARF| R K 24 PTG F ik, HFAEMNTREA.



26. B A|ER 24 i F %, RV EANHBRATILAE
FTREA T 64—

TCGTCGTTGTCGTTGTCGTT,
TCCATGACGGTCCTGATGCT,
TCCATGACGATCCTGATGCT,
TCCATGACGCTCCTGATGCT,
TCCATGACGTTCCTGATGCT,
TCCATAACGTTCCTGATGCT,
TCCATCACGTGCCTGATGCT,
GGGGTCAACGTTGAGGGGGG,
TCGTCGTTTTGTCGTTTTGTCGTT,
TCGTCGTTGTCGTTTTGTCGTT,
GCGTGCGTTGTCGTTGTCGTT,
TGTCGTTTGTCGTTTGTCGTT,
TGTCGTTGTCGTTGTCGTT, A&
TCGTCGTCGTCGTT.

27. —FF R R4 B mREHN SR, EFFCEEGH AR
HRAERAZR 1R 9IGEXOHEERAT.

28. WREBARFANER 27T F R, LPMEMSTREEA.



29, ARER AR R 2TFFEMFE, RFPAAENEBRAFF:LH E
¥TRAFF GG —MA:

TCCTGTCGTTCCTTGTCGTT,
TCCTGTCGTTTTTTGTCGTT,
TCGTCGCTGTCTGCCCTTCTT,
TCGTCGCTGTTGTCGTTTCTT,
TCGTCGTTTTGTCGTTTTGTCGTT,
TCGTCGTTGTCGTTTTGTCGTT, ¥A R
TGTCGTTGTCGTTGTCGTT.

30. — AR M R XBEFLNGFTE, EFE QLG R
EARFER 1 RO MBEXNEBFT, XFAREGHEH
- 5] A BT R 49 4E A .

31. RBEAAZR 30 eI F &, HFmEt £ AR
2 .

32. BBEBAFERIOFENGFTE, LAY ERFILA E
¥ETERF & —4:

TCCATGACGTTCCTGACGTT,
GTCG (T/C) T, A%
TGTCG (T/C) T.
33. —HERERAURARRGN RO T E, AFECEREAN

SRBATHERFTHZORKTHLERAEL | £ 9
6438 X, 44 4 B 51



34.

35.

36.

37.

38.

39.

40.

41.

MR A ER 33 R FE, EPHENATREA.

RBEBRANBR 33 e Fx, KPR EHBRFIR
TCCATGACGTTCCTGACGTT.

—# @it CpG A FHIREC M EILGIFH RIEITEAR B
HE%BEERIETHE CoOCHAMN AR RO FT &, %
FihOFEGEN BB L THEEFTHRIHBEKFHOHEA
P BR A H) o .

B A E K 36 FriEeF %k, LPAAaztREA.

AMIEAR A 2K 36 FTEeFk, EPAREGHHHiLh @
bafilomycin. £&. feX B X —4H.

RIER A B R 38 Bk ey F ik, H AR &34 e R AR
F ) F 45 10 uM.

HRIEBRAER 36 FEAF X, ATHARLHCHERAN
B, ERZ. PR, FAHR. BRE. XTX. AT A
K% (Crohn's disease) . # & XM K (Grave's disease) .
Fo ARy — 28,

HABR AR 40 TR &, R FPHENRBRRRAAML
BLIRSE



in B B

A S F O£ 4 Togen

AEAHFERS AT ELEEERELEMAKYHE R29-
AR42556-01 % H 8. £EBAA RALAHIFTHSRA,

A B 6 PR AR

AK P —RIE T B AL TR, BAR, JAMEACKEY
— A SR MM R F R AL CpG —HF M EEFBRAF).

AEARHEHEAK

ottt FK, —LHTARRET %45 -FF DNA
5 m e g 44 45 4 ( Lerner, R.A. et al., 1971. “Membran-associated
DNA in the cytoplasm of diploid human lymphocytes”. Proc. Natl.
Acad. Sci. USA 68:112; Agrawal, S.K., R.W. Wagner, PK.
McAllister, and B. Rosenberg. 1975. “Cell-surface-associated
nucleic acid in tumorigenic cells made visible with platinum-
pyrimidine complexes by electron microscopy”. Proc. Natl. Acad.
Sci. USA 72:928) . & 1985 %, Bennett % A H K3 B EH L9
T DNA S#H e miet s 40 T leik b Lk eiAa LA, B
SR iFaty. EEMHY. FAFHDNAGRABKAFRERESFE
A% 3% 8 ( Bennett, R.M., G.T. Gabor, and M.M. Merritt. 1985.

“DNA binding to human leukocytes. Evidence for receptor-
mediated association, internalization, and degradation of DNA”. J.

Clin. Invest. 76:2182) . ¥4 -F DNA, EK Az izas (ODN)
et T, RRMMA T . (RIEHMEREFRENTE NEAND |\
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B ( R Jaroszewski, J.W., and J.S. Cohen. 1991. “Cellular uptake
of antisense oligodeoxynucleotides”. Advanced Drug Delivery
Reviews 6:235; Akhtar, S., Y. Shoji, and R.L. Juliano. 1992.
“Pharmaceutical aspects of the biological stability and membrane
transport characteristics of antisense oligonucleotides”. In: Gene

Regulation: Biology of Antisense RNA and DNA. R.P. Erickson,
and J.G. Izant, eds. Raven Press, Ltd. New York, pp. 133: and Zhao

Ql, T. Waldschmidt, E. Fisher, C.J. Herrera, and A.M. Krieg., 1994.
“Stage specific oligonucleotide uptake in murine bone marrow B

cell precursors”. Blood, 84:3660) . 412, L&A &M E] BRI
DNA # ODN # 54k, f B, &£ Rk % ODN & 46-K B i £
REBRE & T F4 DNA HE X FE L4,

2

e Aty ODN Bk L2 BEAERAT @ EL L AT . A
B mits 2K LPS e Mamies B @B+ 25T ODN
BKHEERD, MATEESREE Con ALFYMH@ELE T
4 ODN B RFRE T @R FTHIAEAE B @+ (Krieg,
A.M., F. Gmelig-Meyling, M.F. Gourley, W.J. Kisch, L.A. Chrisey,
and A.D. Steinberg. 1991. “Uptake of oligodeoxyribonucleotides
by lymphoid cells is heterogeneous and inducible”. Antisense
Research and Development 1:161) .

Cast— %k EREFAEMEARLEHFHNRTT 20
., CHEEFAHTFREER (LC) , XA —FIFN A W&
#H & F, 02 Eo¥ m & L-F A NK & M %5 F( Talmadge, J.E.,
J. Adams, H. Phillips, M. Collins, B. Lenz, M. Schneider, E.
Schlick, R. Ruffmann, R.H. Wiltrout, and M.A. Chirigos. 19835.
“Immunomodulatory effects in mice of polyinosinic-polycytidylic
acid comlexed with poly-L-lysine and carboxymethylcellulose”.

Cancer Res. “Immunomodulation of natural killer activity by
polyribonucleotides”. J. Biol. Resp. Mod. 4:512; Krown, S.E. 1986.
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4
LR

“Interferons and interferon inducers in cancer treatment”. Sem.
Oncol. 13:207; and Ewel, C.H., S.J. Urba, W.C. Kopp, J.W. Smith
II, R.G.Steis, J.L. Rossio, D.L. Longo, M.J. Jones, W.G. Alvord,
C.M. Pinsky, J.M. Beveridge, K.L.. McNitt, and S.P. Creekmore.
1992. “Polyinosinic-polycytidylic acid complexed with poly-L-
lysine and carboxymethylcellulose in combination with interleukin-
2 in patients with cancer: clinical and immunological effects”. Canc.

Res. 52:3005) . Ak, XF A NKEZ/IHAE—-FARZITNAT
IFN-B%-35& ( Ishikawa, R., and C.A. Biron. 1993. “IFN induction

and associated changes in splenic leukocyte distribution”. 7.

Immunol. 150:3713) ., iXFEAL R 2T A4 Feh, B At
FHBEARY., RESANBERARHDFHENRALE
(LC) EA4FR-L-Bi&ARARFELAEE (HA LAY RNAse
M%) 6906 R AT A ( Talmadge, J.E., et al., 1985. & R E;
Wiltrout, R.H., et al., 1985, # 4 B L) ;Krown, S.E., 1986. 4
F) L); and Ewel. C.H., etal., 1992. & E L). ¥ 2, &
MR GARCTLHRT 5K (I,C) RAA AKEF HHY
T 46

J2 CBAZ R A B R A ARMKY L R% R THMAB @K

2o A, I BT URA “B @446 B F” (Feldbush, T.L., and
ZK. Ballas. 1985  “Lymphokine-like activity of 8-
mercaptoguanosine: induction of T and B cell differentiation”. J.
Immunol. 134:3204; and Goodman, M.G. 1986. “Mechnism of
snyergy between T cell signals and C8-substituted guanine
nucleosides in humoral immunity: B lymphotropic cytokines induce
responsiveness to 8-mercaptoguanosine”. J. Immunol. 136:3335) .
8-#h A & 3 Aw 8-if & L 7T A B e B F ok Al £ MHC FR 41 49
CTL & 7 % (Feldbush, T.L., 1985.:8 & R £ ), #¥ KX & NK & H
(Koo, G.C., M.E. Jewell, C.L. Manyak, N.H. Sigal, and L.S.



Wicker. 1988. “Activation of murine natural killer cells and
macrophages by 8-bromoguanosine”. J. Immunol. 140:3249) , ¥A
AL IL-2 —AFLRX LAK L2 Fe5thE A ( Thompson,
R.A., and Z.K. Ballas. 1990. “Lymphokine-activated killer
(LAK)cells. V. 8-Mercaptoguanosine as an IL-2-sparing agent in
LAK generation”. J. Immunol. 145:3524) , iX# C8 R & & ¥

# NK #o LAK #F M o4 X ALK EE T EM IFN 83N

( Thompson, R.A., et al., 1990. 54 B L) . Lk, d45BATH
FEE SZARCMBFBERRATAYS T@ERE LD L 45
%44 ( Constant, P., F. Davodeau, M. A. Peyrat, Y. Poquet, G. Puzo,
M. Bonneville, and J.-J. Fournie. 1994, “Stimulation of human y6 T
cells by nonpeptidic mycobacterial ligands” Science 264:267 ). 1%
BRERY, LERRAATRSASHMEDEBROTA ME e
BOREL 7 3.

— AR O E A, Xk DNA M TULEHFH FLKES 49
JetH . Blde, Bell FAGZHRE, AM@mE LAY G
PNMEE G R-DNA Z 44 (FAME 4 DNA) 5147 B @i
LB R BEIRE QY5 (Bell, D.A., B. Morrison, and P.
VanderBygaart. 1990. “Immunogenic DNA-related factors™. J. Clin.
Invest. 85:1487) . AR EHH AT, ME 4 DNA LERMHE
B % & 3 )4, Messina F ARLE T IREH, Z RAG) * (dC)
Fo % B (dG-dC)#) 260 £ 800 bp 9 H B E T B mic Y12 H £ 4
# 4 (Messina, I.P., G.S. Gilkeson, and D.S. Pisetsky. 1993. “The
influence of DNA structure on the in vitro stimulation of murine
lymphocytes by natural and synthetic polynucleotide antigens”.
Cell. Immunol. 147:148) . Tokunaga ¥ A L LRiET dG-dC %
¥y-IFN #= NK ## ( Tokunaga, S. Yamamoto, and K. Namba.
1988. “A synthetic single-stranded DNA, poly(dG,dC), induces
interferon-a/b and -—g, augments natural killer activity, and

4



suppresses tumor growth” Jpn. J. Cancer Res. 79:682) . R 7 iX &
Ak 9 ¥ AR 7)) 2 41, Pisetsky F AR T 430 L 31 4» DNA
AA TR MR, 28, AREmB e DNARNFEFT
B m ety & AL Fo &, & IR E G 69 456 ( Messina, J.P., G.S. Gilkeson,
and D.S. Pisetsky. 1991. “Stimulation of in vitro murine
lymphocyte proliferation by bacterial DNA”. J. Immunol.
147:1759) . MBRX LB R EERFHTRBGER,
%, XA, WE DNA 9 T LM RENHFTHRA
EEG B B @mieEL, 5B E DNA AFIGHAAR
7T, A A A& I F 5 69 ODN T vA % 4L NK 48 f2( Yamamoto, S.,
T. Yamamoto, T. Kataoka, E. Kuramoto, O. Yano, and T.
Tokunaga. 1992. “Unique palindromic sequences in synthetic
oligonucleotides are required to induce INF and agument INF-
meidated natural killer activity”. J. Immunol. 148:4072; Kuramoto,
E., O. Yano, Y. Kimura, M. Baba, T. Makino, S. Yamamoto, T.
Yamamoto, T. Kataoka, and T. Tokunaga. 1991. “Oligonucleotide
sequences required fro natural killer cell activation”. Jpn. J. Cancer
Res. 83:1128) .

E IR T AT — 2 ARAK B LB 5 4% 49 ODN 2R 91 AR A 2T
B 48644 %) % ( Tanaka, T., C.C. Chu, and W.E. Paul. 1992. “An
antisense oligonucleotide complementary to a sequence in Ig2b
increases g2b germline transcripts, stimulates B cell DNA synthesis,
and inhibits immunoglobulin secretion”. J. Exp. Med. 175:597;
Branda, R.F., A.L. Moore, L. Mathews, J.J. McCormack, and G.
Zon. 1993. “Immune stimulaiton by an antisense oligomer
complementary to the rev gene of HIV-1”. Biochem. Pharmacol.
45:2037; McIntyre, K.W., K. Lombard-Gillooly, J.R. Perez, C.
Kunsch, U.M. Sarmiento, J.D. Larigan, K.T. Landreth, and R.
Narayanan. 1993. “A sense phosphorothioate oligonucleotide
directed to the initiation codon of transcription factor NF-B T635

5



causes sequence-specific immune stimulation”. Antisense Res.
Develop. 3:309; and Pisetsky, D.S., and C.F. Reich. 1993.
“Stimulation of murine lymphocyte proliferation by a
phosphorothioate oligonucleotide with antisense activity for herpes
simplex virus”. Life Sciences 54:101) ., iX #e 4R i i A i &
Xt ODN FHTUMB R EHRG LR LM EARF T E
*.

CAMP M A5 %4/ (CREB) fmF LK HE T
(ATF) X% F B -F49 CREB/ATF x4 % i@tk £ ike)— Kt
FRAF,EI11ARR CLBEMEA T (reviewed in de Groot, R.P.,

and P. Sassone-Corsi: “Hormonal control of gene expression:
Multiplicity and versatility of cyclic adenosine 3°,5°-
monophosphate-responsive nucler regulators”. Mol. Endocrin.
7:145, 1993; Lee, K.A. W., and N. Masson: “Transcriptional
regulation by CREB and its relatives”. Biochim. Biophys. Acta

1174:221,1993) . EMAFETEREF ¥ sk K/ RBILEELEN
(bZip) (. i @EeMEFTRT —F RN —F U LH
CREB/ATF & & fithkik, 2R, AR AR fos mRNA
BYADIMNETHEEEF R, sFEALR G 5T TAH
% ¥ —RL4k#) CREB/ATF TR R#EZWH FRELT. ¥ 5
4 CREB/ATF B B iELmEMER, 22, HFE& ) EFAR
MW T AN ZF4] e, CREB/ATF BARTUMEAH =R
R P =B IRiE T cAMP BE L K 454 DNA, % cAMP (A
Ak, BP CRE, X #AFHKXEKFTEMAF] TGACGTC (4R
CpG & F &4, N4 4344 ) (Iguchi-Ariga, S.M.M,, and
W. Schaffner: "CpG methylation of the cAMP responsive
enhancer/promoter sequence TGACGTCA abolishes specifice

factor binding as well as transcriptional activation". Genes &
Develop. 3:612, 1989.) .



CRE #) % R & 1 /£ B @2 7% 4L ¥ # 38 &( Xie, H.T.C. Chiles,
and T.L. Rothstein: "Induction of CREB activity via the surface Ig
receptor of B cells". J.Immunol. 151:880, 1993 ) . CREB/ATF
EORFHAEY CRE AN EH ARG AARITAY, Q6L
BF L FEWHERE, ¥, fos. jun B, Rb-1. IL-6. IL-1( Tsukada,
J., K. Saito, W.R. Waterman, A.C. Webb, and P.E. Auron:
"Transcription factors NF-IL-6 and CREB recognize a common
essential site in the human prointerleukin 1 gene". Mol. Cell. Biol.
14:7285, 1994; Gray, G.D., O.M. Hernadez, D. Hebel. M. Root,
J.M. Pow-Sang, and E. Wickstrom: "antisense DNA inhibition of
tumor growth induced by c-Ha-ras oncogene in nude mice". Cancer
Res. 53:577, 1993 ) , IFN- ( Du, W., and T. Maniatis: "An
TF/CREB binding site protein is required for virus induction of
human interferon B gene". Proc. Natl. Acad. Sci. USA 89:2150,
1992) , TGF-1 ( Asiedu, C.K., L. Scott, R.K. Assoian, M. Ehrlich:
"Binding of AP-1/CREB proteins and of MDBP to contiguous sites
downstream of the human TGF-B1 gene". Biochim. Biophys. Acta
1219:55, 1994 ), TGF-2, I1 MHC # ( Cox, P.M., and C.R. Goding:
"An ATF/CREB binding motif is required for aberrant constitutive
expression of the MHC class II DRa promoter and activation by
SV40 T-antigen". Nucl. Acids Res. 20:4881, 1992 ) , E-4 &%,

GM-CSF, CD-8, # & Igle® KR4 K, TCRV AH, UA¥H
#m fe. 4% #L & ( Huang, D., P.M. Shipman-Appasamy, D.J. Orten, S.H.

Hinrichs, and M.B. Prystowsky: "Promoter activity of the
proliferating-cell nuclear antigen gene is associated with inducible
CRE-binding proteins in interleukin 2-stimulated T lymphocytes:.

Mol. Cell. Biol. 14:4233, 1994) . & 7 i# it cAMP &2 &7F 1L,
CREB &£ T A2t mAe i Ca™ RAE X3 REZE (Sheng,
M., G. McFadden, and M.E. Greenberg: "Membrane depolarization
and calcium induce c-fos transcription via phosphorylation of
transcription factor CREB". Neuron 4:571, 1990) .
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#£ CREB/ATF R G s RFHTF, ZOAR-ZTORZIHAH
MERETHIREERAE, 8 — LA ROARARET
# NFKB % & /i # CREB/ATF & & /il Z 9] &4 B 8t 3 Bl 42 1 48
Z 4 A [Whitley, et al., (1994) Mol. & Cell. Biol. 14:6464;
Cogswell, et al., (1994) J. Immun. 153:712; Hines, et al., (1993)
Oncogene 8:3189; and Du, et al., (1993) Cell 74:887]. i& it 2k AMP
¥ 2% CREB #9735 1LE £ % & /R M8 A (PKA) , #3& CREB®
A oser’® BEdiiL, A KR LHE KR ARG EZE/R CBP 44

( Kwok, R.P.S., I.R. Lundblad, J.C. Chrivia, J.P. Richards, H.P.
Bachinger, R.G. Brennan, S.G.E. Roberts, M.R. Green, and R.H.
Goodman: "Nuclear protein CBP is a coactivator for the
transcription factor CREB". Nature 370:223, 1994; Arias, I., A.S.
Alberts, P. Brindle, F.X. Claret, T.Smea, M.Karin, J. Feranmisco,
and M. Montminy: "Activation of cAMP and mitogen responsive
genes relies on a common nuclear factor". Nature 370:226,
1994.) . CBP ML/E B &5 st 44 X B T TFIIB 48 Z4f A& L &
T #94:% . CREBi&# 4Rk 5 dTAFII 110 #8 Z4F A, % dTAFII
110 2 —# TATA 4 FORAAXGEATF, LL5TUATHE
¥ ( Ferreri, K., G. Gill, and M. Montminy: "The cAMP-regulated
transcription factor CREB interacts with a component of the TFIID
complex". Proc. Natl. Acad. Sci. USA 91:1210, 1994 ) . 7 iX ik
MM EA A ZI, CREB/ATF B R TAMAFARES S L EH
4 B F ( Hoeffler, J.P., J.W. Lustbader, and C.-Y. Chen:

"Identification of multiple nuclear factors that interact with cyclic
adenosine 3',5'-monohosphate response element-binding protein
and activating transcription factor-2 by protein-protein
interactions”. Mol. Endocrinol. 5:256, 1991) , {2&, X448 Z4F

AP RKERGEMFEEHLHNE LRI, — M AIAH CREB

5 DNAW# AR —_RENREHAECHEORGF KK, 5

AlF# e &, CREB #4kxf 3 F o F LA LB M4 (Krajewski,
8



W1, and K.A.W. Lee: "A monomeric derivative of the cellular
transcription factor CREB functions as constitutive activator". Mol.
Cell. Biol. 14:7204, 1994 ) .

RTAEARY @I FTHEREAZXIN, REEIEXRT
CREB/ATF @ Fa ¥k A fH R EP LR ENBR, BLE
2HRELH. Vi, ALHGRABAGHILDIHBFHTF,
BFEMKRELHRFHBFHTY, A BHTHRAYLANY
CRE % 11 A3 1 (Chang, Y.-N., S. Crawford, J. Stall, D.R.
Rawlins, K.-T. Jeang, and G.S. Hayward: "The palindromic series I
repeats in the simian cytomegalovirus major immediate-early
promoter behave as both strong basal enhancers and cyclic AMP
response elements". J. Virol. 64:264, 1990) . #$ K% B T8
MmE EIA BOARGE) —FoHRELAZERTRS
CREB/ATF % @ /i #) DNA &4 K 6944, BF 5 ATF-2 9944,
A% ElA TiHEFHEFZFI (Liu, F.,, and M.R. Green:

"Promoter targeting by adenovirus Ela through interaction with
different cellular DNA-binding domains". Nature 368:520,

1994) . L #ilky 2, EIA 5 CREB 44 %%/ CBP M&4
( Arany, Z., W.R. Sellers, D.M. Livingston, and R.Eckner: "E1A-

associated p300 and CREB-associated CBP belong to a conserved
family of coactivators”. Cell 77:799, 1994) . A T ¥ H#H B @Ie
#-1 (HTLV-1) , @ RA T @G hpmfAFEFE2ME
#d, EE CREB/ATF ZORAREF. EXHHALT,. £R
£ F 4+ FH R Tax. £ 5 CREB/ATF T M&4, AHFHileM
MEEH W mppst oA SR EAALET HTLV # R 2T T4y
RE & DNA A% (MEAFA G-A C-FHHAFF) (Paca-
Uccaralertkun, S., L.-J. Zhao, N. Adya, J.V. Cross, B.R. Cullen,

I.M. Boros, and C.-Z. Giam: "In vitro selection of DNA elements
highly responsive to the human T-cell lymphotropic virus type I

9



transcriptional activator, Tax". Mol. Cell. Biol. 14:456, 1994, Adya,
N., L.-J. Zhao, W. Huang, 1. Boros, and C.-Z. Giam: "Expansion of
CREB's DNA recognition specificity by Tax results from
interaction with Ala-Ala-Arg at positions 282-284 near the
conserved DNA-binding domain of CREB". Proc. Natl. Acad. Sci.
USA 91:5642,1994) .

S LR L %

AEANEBMREAT R ESH AT ARG RER-8 F
(CpG) —AmFBEANE PR C@EAET ROL B ARLED
Th2 #$ % 35 Thl (#lde, HFEizmp A B L€ @K™ £ Thl @
B -F, #.3£1L-12. IFN-y. ## GM-CSF) . A FTXAXI, KX
ARAE—FEFEFHGREANBEBEESY.

E—ATHRFEE, AEXARBTHS B LA R B GS
H CpG AAWHBBAT, FAEXN:

5'N;1 X, CGX;N,3!

HF, B VA —AHEH IS4 CpGs 8] e & X £RE%,
@t BANRFR; X, RIEXRMRER; NRAETAOHEHF
&, H N+N,&Z 0-26 %, £#4Z N f N, HXESH CCGC W
AR S F—A# CCG X CGG =Z7U4R; H#F HABF 3 6§ KA A
¥ 8-30 s AT,

BEH—AFHRFEY, REXARBT S B o 522 B 6
4A CpG AAHBAF], XRAXN:

5N X XCGX 35X 4N, 3"
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Ed, EVH AN HEFRIEELEY CpGs AIfFk; X, X, £ik
fi GpT. GpG. GpA. ApT # ApA; X;X, £k  TpT &K CpT;
N RIETo9 4 F 88, H N+N, £ 0-26 sk, &4 &L N, Ff N, #
FREeH CCGG WAMAER S T—4A4 CCG & CGG = 4k; A
ALBR 5| 0 K A #9 8-30 B AT,

BH—AERFEY, KEAARBT # 8 AT FGF ik,
BAERAEBAFIRBEL SR, KA, EALYERFTE
T, RBEENTE T ER Thl B A RBFAR,

EF—ANERFEP, REAVHBBRAI A M@BEETHE
. B4k, IL-6. IL-12. IFN-y. TNF-o#= GM-CSF £i# it
AAXPARGZBRFIIRNBEEEIARTE, £F—FH,
AEPHERA DB ERZL @ (NK) YiEfE i B &
Ao R 3 W

BEH—ANERFET, ALA QB 5B AL &
ERIF B RRAT FEHAK.

EH—AFAFEFY, BEFHTRGT CpG MFHHE
M EN L ERET ORRATEL. ARXARBT b3k A
B8 1L &4 47 #| 4o bafilomycina, £°&, fREFHERER AL
HFL., Bk, AN FXEATRAEABLBRE.

AERHBBRAEFLTARTES. BLEAEHLTHFL
(Bldo, FFBRBE, REE. LEBE, MBI FLEBRE).
th, KA FIEBEA 5] T A ein et F & R ¥ 3L 2 98 9 69 52
K, #—F, ¥t 5B RSN Th2 B E % Thl, ALK
BRAF R T LS S A b A & . shsh, KE PGB A 7)) =T vA
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Ao sl & A L BOR R AT R, A I R BB R BIR R G ST R AE
5 AR AR X 6 L R AL

#—, KE\GEBF T H-F G ffa e N\ oI 3K Y
RAZBFTHETOLFROGER, FRG T EFTROHRALTZ
EH G MR BN, AERALAKGEBRAF I 5L ECHRE
I — AR .

AR EC A EFREETANT & o) 38 & Foal ) &
REFEZARARMA .

W B &4 & 3509

BI1A-C A4 BHBAENKRT T@RRmieid iy 25
& F DNA B 5] 69 & 269 IL-6 & & 64 7 ¥R M H AL

B 1A 2 XmAFEH DNA (1) f= 4Kk DNA (n) F5f
LPS (10 423 RE & KM AT A= N MR DNA) (u) .

H 1B RXBHE®B —_BERMNAEZFTH®R (ODN)
5'ATGGAAGGTCCAGTGTTCTC3' ( SEQ ID No:1) (n)#= # A~ 5%
B —B% CpG ODN 5'ATCGACCTACGTGCGTTCTC3' ( SEQ ID
No:2) (u)#z 5TCCATAACGTTCCTGATGCT3' ( SEQ ID No:3)

@D-.

B 1C 2 &t B8 &4 #44X B 8% B8 ODN 5'GCTAGATGTTAGCGT3'
( SEQ ID Noi4 ) (n) # # A~ s X Bt 8 &8 CpG ODN
5'GAGAACGTCGACCTTCGAT3' ( SEQ ID No:5 ) (u) #e
5'GCATGACGTTGAGCT3' (SEQID No:6) (1). #BREA =44
A AT AR E

12



B 2B FESE 1-8 /] 8F B # Z 494K 75 CpG DNA #§45 IL-6
A5, BEREAANBIA DR G FGHRSITHFIHME. 5
BALB/c » & (&42 W 2 ) #AR A EH 100 H#F 45 PBS (0) 2 200
W E & CpG #AXBEELBE ODN S'TCCATGACGTTCCTGATGCT3!

( SEQ ID No:7 ) (n) & dF -CpG #i X A% 8 & ODN
5'TCCATGAGCTTCCTGAGTCT3' ( SEQ ID No:8) (u).

B3 A#HEAEHE, ¥9 IL-6 mRNA Ri&, B A3
REEGBERTAL, EF. BAEMEY S0 EeH L,
F ezt BALB/c N & (48 R ) 474k M R, #HAR M 24
100 ##H & PBS, 200 f# % & CpG # X Bt 8 & ODN
5'TCCATGACGTTCCTGATGCT3' ( SEQ ID No:7) 3-CpG Ak,
B4 8 B8 ODN STCCATGAGCTTCCTGAGTCT3' ( SEQ ID No:8) .

B 4A £ B 74 IL-6 &7 CpG #5749 IgM £ & ¢ R FTHRBH
¥ 4. AN DBA2 A K& M B @fe A CpG ODN
5'TCCAAGACGTTCCTGATGCT3' ( SEQ ID No:9) #]#, A 4
KA G F B H-IL-6(u) R FARAT AT B Ab(DVK A £, AERD L
AR P4 IgM K-FH ELISA #E. Z& A CpG ODN AL H
AT, F-IL-6 Fikst IgM 5k & F B (n).

A 4B B & A CpG S-ODN 5'TCCATGACGTTCCTGATGCT3'
(SEQ ID No:7) #e#-IL-6 (u)3& 3k K A 3F-IL-6 4R ¥ 332 5k (n)
¥ BF B M CpG-iF-F 60 2 840, HKEXE = 60-F BHIELAR
Bt £

B s Z45%E, AL WEHI- 23]l B P RE T8 ANS

B (CAT) ¢hiE M, v @R AES B3 T4 CAT £H4

(pCAT) . FaMstBAE4E (RSV) . IL-6 B#F-CAT &M g

& VA B B R4 F R JE 4 CpG 5S'TCCATGACGTTCCTGATGCTS3!
13



(SEQ ID No:7) & 3k -CpG 5'TCCATGAGCTTCCTGAGTCT3'
(SEQ ID No:8)# X Bt 8 8 ODN 5 1L-6 B3 F-CAT &M P4
P, BEXRELZHGHRIEG-FHE.

B 6 RAHNRAFIMEGAT R CpG 694 B 6 £ H MR
HEAB T, BHRTAABEELB @fetidmie (AKE
Aot kimie ) . RARMMEEZ TR R LEZT/HELN
NK %8, 42+ A2 EA1iE 4 F F & IL-12 J4& IFN-yA > & 94
EREG. & FENK @EHFF T4 IL-12 #0454 IFN-yo ik
WA, LAEMMMERITHT Thl VG EBEE. RAEL
NEEBEH TERTULREFBPEEFokaEMm. Ko,
Wy % R R AL H AT A Thl @R E T4 R3%ET @i
B C AR T A

B 722 %K4E, &7 NFKkB mRNA £ $4 f e F 49
FEER, XEmPMKHATE (EC) DNA (&5 K& F &4
CpG A A) . B (CT) DNA( R4 AR F AL CpG A T) Fo
%4 (LPS) FAA RN S AMABBENE 15 54, 3045
& & ub R R E .

A 8ARFTAX@MENGRELER, EAKL A BEK,
B ZAEFR 123 ERBEIEAHEHFHEFRKFE, £ A4
LA TR HE AR TEBES R GERER FMAN
28.6%., EANAKPFHREAERFELALER PMA o EFTEXLE 20
A M TR FHE T 80%, HMHENE (B 4A) . @ked
CpG E Az H#8 ( TCCATGACGTTCCTGACGTT, SEQ ID No. 10)
REEELETTREMERFFEKFARE, BF 50%L Lé)@mie
A (D) . K, ARSI FEHFERLE CpGs K
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# A (TCCATGAGCTTCCTGAGTGCT, SEQIDNo. 11) R &H
BETRELEBAAEKLGERG (EL) .

B 8B BTN ML R, AT KB, Hi4
HE, A—fEFAR 123 F2ERATREEEF LG KE, R
Ko B FOREBERFFEGKFEHMUERT —%, 2 A
P REENY WA 43% %ok, REXZLSLILETEA
CpGDNA & ey (B4) PR EHEF L HFES, (21t
A PMAABFEFLEAH@MIO (E 8) MEH &L B HE
Fr K KF,

B o sleARMllkmic it S4B, ZARF, 4
s R #6402 S T Schistosoma mansoni 9P i # % % Th2 & & 4
“§p” 3 H 5 =+ Schistosoma mansoni P4 /B “SEA” & (%
WE) , MERBEARRSGERGmE. R, S RF#
?%xﬁ"br&. CpG ¥4 %8 (SEQID No.10) vAB 97 i, ) AF3 A
ME KM REFH SEA MG (EN=A%K) .

B 10 WAk F o mit it atet A ER. &
BEx, HDRAFHEHTIPHAMEF® SEA (EuxK) ,
WEMBFART KRS EFOE@BEELE. Kb, %) R
HEZHR CpG FE4ZF 8 (SEQ ID No.10) #9p 8f, W] /£ AF 3R
ML mER T EERFRSEARMEH(TNZAN).

A 11 B43B, LAEE@EM. Hemi., HRiLmp.
ki mie s A EZETFHK, i SEA. 9F 4 SEQ ID No.11
BG4 SEA. Pt BB EAMF B (SEQ ID No.l11) VAR E
# SEA &, i mRa s E., S RERETINNE
B 4P &t R FRAZ H 8, WA SEA /&t o847 4043 fm J0 1L A 3%
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EHARKE., B, S)RAEF 14 AXF 21 KR, €
MAMHRN AL EMRER, KA, wREFL 0RXRRE 7T XF %
BRSBTS CpG BAR F M E JF —REAAL A, WHRT
AW DRAMENF 14X BIIPRBRIFZAGFHFOE @i

3 o |

12 2—A43E, HAEH RN EHRPEEES
B SEQ ID No.10 Ff = £ ey~¥ A 4r ks tm e i S ey L.

B 13 Rame ] 22 ampEn®-4 (IL-4) 9 R
(pg/ml) , EATEEHNSF AR EIMIFPRMES SEA (ENE
# ) ; A SEQID No.10 oM 549 SEA ( 2 3R ) ; HKAe
MEWEK (Ze4EH) . ZEMGLERET, IALHEK
69 B B AR % F AR IR Th2 /B F IL-4 89 K-F,

B 14 A4%B, RAMTA A TL2a@mEMNE-12
(IL-12) ¥ H (pg/ml) , LB E& o R 2 ALK, 7
Fof 5 89 SEA; ¥PA= SEQID No.10 F= M & 8§ SEA. B & &
ER T, AHAAAFTEA CpOGEAAWHEBEFHTIAERL
A B F ey AT A F A IL-12, AR A Thl £ ¥R
& B2

A 15 A4E%B, e bR 2 WD THRE
(IFN-y) 89 H (pg/ml) , RATEEH AL E2HEK; 7
Fo 4 5 #) SEA; 9742 SEQID No.10 #affl 5 49 SEA. # B 494
BERT, EHEHF AT AL CpG £ U &) F A F BE T L £
st B F R EEHZA IFN-y, A AR Thl £V MK LA

P
= o
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AZ AN mhid

& X

BALF, TEHEHREFGLFRAEGEEL LT

A& T HB FFARTUE DGR RNGT R F A LR
RAEEBEGHF. THENHLEREFERLN, TR
. kEd. A, AR THAREW (FEE) F. ARG,
FHH I RBG R OEMNTEHEEAEFENES
. K (Canis familiaris) , % ( Dermatophagoides farinae)
Felis ( Felis domesticus ) » %3¥ ( Ambrosia artemiisfolia) , B &
¥ ( Lolium perenne ¥, Lolium multiflorum) , ¥4 ( Cryptomeria
japonica) , %436 (Alternaria alternata) , & ¥ (Alder) ,
A (Alnus gultinosa) » ¥ K ( Betula verrucosa) . #k ( Quercus
alba) , KEBH# (Olea europa) , % (Artemisia vulgaris) , %
#T( Plantago lanceolata ) , 3% 3 ( Parietaria officinalis 3 Parietaria
judaica) , )3k ( Blattella germanica) , ¥ ( Apis multifiorum) ,
¥ K ( Cupressus sempervirens, Cupressus arizonica #= Cupressus
macrocarpa) » FA4 (Juniperus sabinoides, Juniperus virginiana,
Juniperus communis #= Juniperus ashei ) , Thuya ( Thuya
orientalis) , ##*8 ( Chamaecyparis obtusa) , X3k ( Periplaneta
americana ) » K& 3E (Agropyronrepens) , B % (Secale cereale) ,
s & ( Triticum aestivum ), ™ ¥ ( Dactylis glomerata ), ¥ F( Festuca
elatior), ¥ K ( Poa pratensis 3 Poa compressa) , ¥ # ( Avena
sativa) ,» % %3 ( Holcus lanatus) , ¥ ¥ ( Anthoxanthum
odoratum) , ¥ E3X ( Arrhenatherum elatius) , 3 B # ( Agrostis
alba) #4c3¥ ( Phleum pratense) , ( Phalaris arundinacea) ,
K ( Paspalum notatum) , # % (Sorghum halepensis) , VAR
‘% % ( Bromus inermis) .
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AiE K AT EFYR (L8R FHRFHL
BEHA., THEFEEA. THBEREE. HEKR, LRFT AR,
FHRA. Amit#, UBRETCHERAEEER.

AiE ‘B BOHREFRBEHER, EHFEZLE, A
ERE, TBRAYHRHORAE N, RBRERRZ LK N2
R G F R A RO A A K

RiE “RBRBGBRB” HYRIHG—ERARINFTL,
Ad, MULBERAETREFTLAESR, AFRANMKY
SR TAA R RAE(H e, BE. M (SR m
fafedE mph) &, PRE. LRAE. WINRE. LR,
MBLECHEMBFARBIREENARARGAA AR,

Bde M4 %Aty R 6,35 Retroviridae[#l 4o, A% B
M 7% &, 4= HIV-1( & # % HTLV-III, LAV 3 HTLV-II/LAV,
K HIV-III; B R ECe4 B4, ¥4 HIV-LP) ]; > RNA &
& A [Picornaviridae ( #14e, polio # &, FA A&, MR F,
AATEFmE, BE) ], "MK E[Caliciviridae ( $) 4o,
R EARGRE )], & & RE[Flaviridae, #lde, BF 5
# (dengue viruses) , & (encephalitis viruses) ., # #
# (yellow fever viruses) |, &% % & [Coronaviridae, ¥4
# y% % ( coronaviruses ) |, # I # & [Rhabdoviridae, ¥4,
vesicular stomatitis viruses, rabies viruses], Filoviridae ( %3,
ebola viruses ), &) ¥ #% & [Paramyxoviridae, #) 4=, parainfluenza
viruses, mumps virus, measles virus, respiratory syncytial
virus], I ¥k % & [Orthomyxoviridae, #]3%=, influenza viruses];
Bungaviridae[ #| %= , Hantaan viruses , bunga viruses ;

phleboviruses # Nairo viruses], % i ¥ 9% & [Arena viridae, #|
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4o, hemorrhagic fever viruses], *f & M il % & [Reoviridae, #I
4m, reoviruses, orbiviruses #= rotaviruses], Birnaviridae, AT
% % & [Hepadnaviridae, #) %, T % B X # & (Hepatitis B
virus)], &~ # & [Parvoviridae(parvoviruses)], 3L % LmE
[Papovaviridae, 4=, 3L K # & ( papilloma viruses, polyoma
viruses ) |, Mg # & [Adenoviridae(most adenoviruses)], 98,5 #
# [Herpesviridae, %)%=, herpes simplex virus(HSV)1 #= 2,
varicella zoster virus, cytomegalovirus(CMV), herpes viruses];
74 % & [variola viruses, vaccinia viruses, pox viruses], #=3 &
& [Iridoviridae, #)4=, African swine fever virus], ¥A B — ik R
SEMBRE[P I, HFHBABGEBN, T KEKAMN (BN
RZAMEAEGHBETR) , FFEIHFRGEAN (1
K=p i, 2X=BHE (REFRX) , Norwalk
Bttt mE, RERAE) ]

A # b on 64 24 6L35: Helicobacter pyloris, 3 ¥RAEAR

( Borelia burgdorferi, Legionella pneumophilia , S AT AT @
[Mycobacteria sps.., #l3=, #HAFEH (M Tuberculosis) » %
Rty ¥ AEA (M avium) ., M. intracellulare, M. kansaii,
M. gordonael, &% & # BHH B ( Staphylococcus aureus ) » #h
% A5 & K, 8 ( Neisseria gonorrhoeae ), i J& ¥ X 3K # ( Neisseria
meningitidis ) , E M m R F B FMHN 4 K. @ ( Listeria
monocytogenes ) , Bk ik 4% 3K & [Streptococcus pyogenes(A p2: 1
Streptococcus)], % L4k 3K W [Streptococcus agalactiae(B £4il
Streptococcus)], 4% 3 ¥ /& [Streptococcs(viridans #8)), FEpkk
# ( Streptococcus faecalis) , 443 ¥ ( Streptococcus bovis ) ,
w3 ¥ B ( Streptococcus K EH , anaerobic sps.) » A K ALK
# ( Streptococcus pneumoniae ) . B # AT # ( pathogenic
Campylobacter sp.,) » W ® (Enterococcus sp.,) > R
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do ¥ ( Haemophilus influenzae ) ., % L ¥ T84T 8 ( Bacillus
antracis) , @ EMAT® ( Corynebacterium diphtheriae ) , #
*F # /& ( Corynebacterium sp., ) , 4L B /7 & # B ( Erysipelothrix
rhusiopathiae) ., FAXBEMR & ( Clostridium perfringers) ,
A A # ( Clostridium tetani) , Enterobacter aerogenes,
Bk % E1ME® (Klebsiella pneumoniae) , % F XK E

( Pasturella multocida) , #\# & ( Bacteroides sp.,) » H A
M ¥ A & ( Fusobacterium nucleatum ) , & H K& AT B

( Streptobacillus moniliformis ) , # & % s & ( Treponema
pallidium) , %155 % ®#k4k ( Treponema pertenue) , #3%3%
#% A& ( Leptospira) F=F KKK HE (Actinomyces israelli) .

Bt HAgH ol HERKRE ( Cryprococcus
neoformans) , KL RE (Histoplasma capsulatum) ,
3% 38 F & ( Coccidioides immitis ) , B ¥ 3 8 & ( Blastomyces
dermatitidis ) » VR R/ K ( Chlamydia trachomatis) , @ &
A ¥ (Candida albicans) . € 8B E A MK (H,
B A ) Lt B HER R ( Plasmodium falciparum ) #= &,
3 # & ( Toxoplasma gondii) .

RiE “L B RN BHEAZEST” BOZXHGHEES T,
EMEAAFTEMARER, L% —MEFRAFF (5, “CpG
DNA” R4 AR BRFAHALF L BB LT ERY
DNA) H# 2 #HEamHhemi (e, EARAFLSEXK
B, A ASFIARFERE TFTHEAR) . LAMNMBEERST
TRAR Ry B a0y, —&, NEHS TAEAAALKRIEL,
PGS THEARGTHRAETME.
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BAEPH—AREGREFTEF, RBETHRSEH LA
FMCEAZRE S, HER e CpG A AH T AAL:

5'N1 X CGX;,N,3'

Ed, BV AN EHMAEE S CpGs 6 Bk X, ARES,
Bk, R BRER; X, RO FEE S RER; N AEFTR I
B, E N+N,=Z 0-26 #& %, &2 N, f N, F#X4HF CCGG W
AAEHE F—A8 CCG & CGG ZLk; H BEHBMAFIHKAEH
£ 8-30 sk I},

BFH—AEEFETY, RAARBT WS B 6 %A R M H
4 H CpG AAGHBAS], LREXH:

5 'N1X1 ch GX3X4N23 !

£d, EVA—-AEERIFELE L CpGs M BAR; X X,
Zit § GpT. GpG-. GpA. ApT #= ApA; X;X, it & TpT &K CpT;
N ZAEFTe9 4 H 8, H N+N, 2 0-26 sk, &4 & N, Ffo N, 4
RE4H CCGG WAKKE F—A-4 CCG & CGG =ik; A
B KB A Y 8-30 A AT.,

ik 68 2, AK AR R MOMAZBR A 5 €45 X, X, EAT
it i GpT. GpG. GpA # ApA, H X;X,i& § TpT. CpT # GpT
(A 5). ATRHEBKImEF, 48 AR MELKRST
4 CpG it 4 8-30 ki KA. R, eRA LS LR
MM THALE, MEMEKEHAZR (1 E/ % ABESK) AR
VAR % I8 ROk &G, B A XA 04 KA 69 A% BRE e A ISR
FAH R, KOS RBRGEZFRISH CCGG WAKRS
F—A-#) CCG K CGG ZAMRAERRFHHEL S'F/R 35, Fo/R
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AEFHRALLSE CpG AATRAG LM, HEEFRES
A e, ARENEHMFRTURTRANLE
R, Blde, L4546 b AR BE AR BE AR B BR B K o4 4545 Bt BE
Adedt, Ho, ERAKMG, M RSN EEEEEY S
%, BPEARSHGRMANMZFRE, ST, BEaE T4
BAR ST VA K A AL BN 35%, BP ALY 3R RE S A EHR
E.

ik g %% R M CpG DNA 2 EAZFeeed, L KEH 8-
30 Nk, B, CpG —HFETALERE T RAMEE &,
H RS TAKRE, Rih A Fa. ke 52 R BUHARER 5
F#l4e, ATFREZEGOH M, REMRA R BRK (Flde
W) BEARSGH LA LG BRBEA AR HM5T B @mpe. #
MEmRf/ S RRAR MR LR MEK (Fl, @RET.
iap., BREXLECHEL) .

AERHQEBRE I MM R T @BRBE T 42, @KER
F 6,342 RFkF IL-6. IL-12. IFN-y. TNF-a. GM-CSF. X & 5
544 L # 6.45: TCCATGTCGCTCCTGATGCT (SEQ ID NO:
42) , TCCATGTCGTTCCTGATGCT (SEQ ID NO: 43) , #
TCGTCGTTTTGTCGTTTTGTCGTT ( SEQ ID NO: 56) .

AREPHEBFFETARA FRIBMRARRXE@mE (NK) £
de AWt B R HGIE e E N, Bk eg{udE FR )M 49 K B L3

TCGTCGTTGTCGTTGTCGTT (SEQIDNO: 57) ,
TCGTCGTTTTGTCGTTTTGTCGTT (SEQIDNO: 58) ,
TCGTCGTTGTCGTTTTGTCGTT (SEQ ID NO: 59) ,
GCGTGCGTTGTCGTTGTCGTT (SEQIDNO: ) ,
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TGTCGTTTGTCGTTTGTCGTT (SEQID NO: ) ,
TGTCGTTGTCGTTGTCGTT ( SEQID NO: 60) #
TCGTCGTCGTCGTT ( SEQ ID NO: 61) .

AL AF LT AR T A AT £+ 48 B @/
$ah ., Bk eg R PR 6 5 B @4

TCCTGTCGTTCCTTGTCGTT (SEQID NO: 62) ,
TCCTGTCGTTTTTTGTCGTT (SEQIDNO: 63) ,
TCGTCGCTGTCTGCCCTTCTT ( SEQID NO: 64) ,
TCGTCGCTGTTGTCGTTTCTT (SEQ ID NO: 65) ,
TCGTCGTTTTGTCGTTTTGTCGTT ( SEQ ID NO: 66) ,
TCGTCGTTGTCGTTTTGTCGTT (SEQID NO: 67) , #=
TGTCGTTGTCGTTGTCGTT (SEQIDNO: 68) .

EREPHEF—AFE, REPGHBAFTUAERLY
Ak Ak ERAKRTAE A WA R A . Bk ARl e KB @l
TCCATGACGTTCCTGACGTT ( SEQ ID NO: 10), GTCG(T/C)
T #= TGTCG (T/C) T. #tdm T X, XLHBAF TUA TET
Fa i ik v A R W SRR, 5t B8) £ B EN Th2 B3 4 Thi
A H4k#g £ 63 TCCATGACGTTCCTGACGTT (SEQ ID
NO: 10) .

Bk ed % 7 R MO CpG DNA #9 &) 48 35T v Al &4 £
A A R M, ik, S Kk CpG DNA &9 &) #L48 S 5
B@mi¥imbss, mikEVAEV 10, EHRERAES 15, &
ik b E V£ 20, b HAFEB@BZRYFAL, LT,
f£ 37°C T4 20 uM #) ODN &M% 20 ) 8F, 3 BLA 1 uCi 69 *H &
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FaE, FEBERS 1 TEAE 4D BIKK TR, 5 THA
LR, Blde, ATFEHF AR RGEBRERBMRNFEHTRT Y
SREF, TEE2HR, RERMM CpGDNA 48 H HHEF
$Amp kR FA/RRRFRBIE (NK) Gz E
P

ik ) % & R BOH CpG A B M Z T vA & 4 £ 1) #9 500 pg/ml
# TNF-o.. 15 pg/ml #) IFN-y. 70 pg/ml #5 GM-CSF. 275 pg/ml
# IL-6. 200 pg/ml #) IL-12, BARRIBIE T AT RAE, TAER
T 2 PHAEGRMEAE. LERAWGLEMNENE CpG
DNAs 6 =4 £V % 10%, EHRAEEVH 15%, MRKLLE
W4 20%%) YAC-1 miesF FHER, RE V2 30%, EHLE
V2 35%, Aok E ) 40%49 2C11 mBeAF R HIER, B %
1) 4 3 E 6 A T KA

Ki&E “HZBR” K “DNA” HBHZ LT 8{P7, A (&
A AR R BB AT ) LB AL AR 2 K ) £ 48 B 5T AR 69 sk L)
oF, EHRBR[Fi4, LEE (C) . BMERER (T) RAE
R (U) ], ABFRE%[H4, BE%S (A), 5F% (G)]}.
AEXRILF, ZARAEHEGRAZIEETBRAR T EAZIRAZ TR, %
RiEHZOFESHEE (B, ST E—IHER) AREEY
AHEAENBGELSY. HBRSTFITUNLEFAEGHEBRREIRF
(#l4n, ZAEEK cDNA) , 122, KL AMHL (#H, X
MR ARITFAEL) .

A& ALBBEL A Y AHBRY T (EL B FHRARE
Wi, RaEFX) SRGEL(Hi, tmfe (= B @ajd
RARFFB(NK) AL ) R BA K& F b Mi/XR G emien
Bl TFIESE—R., BBREALSGHWEFOLELSTHY
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Res oWt BB (B4, FREH) . BBE (Hlke, FAE TS,
AEAR. RIEEKR) . RfemEd R sfH (Fle, diem
BLAF T AR PTIR R WG Bk ) . ik 69 B &4k o0 S AR A R4 3k
TR EMIEMEALZ T REF BB, R, Xk
EAMERBAMBAERTGFEF THET W, FAZBA LM
T XA .

AiE “BLAEH” BHYRARAGHETE (F, W
ABCDEE'D'C'B'A'SX #4655 5], L+ A Fo A'ZEEH R FMNY
Watson-Crick s A48k, A& A, LA F 5] 5T A R IREE
M,

Rif “REMYEBEST” HARERAXNER (Hide, &
S BER AR RENER ) RAASRARGER S
F. METUARKEGHERABLEMEG L, KEAHLTAR
EEFEABRENESH R T EA CpG LB 5T 24k N M4 48
T, T THRENLERBBEAZRS T, RELM TR
FARGELAE., tlde, RERHSTHIBEAF LHENE
SEAME, MNEHXKTARHFRBRRFE-RLEM, RE, HR
SFEABREGHFATEAI LR F M,

MR LA T ER S T RAMBEIR T4, AT
SRR, AR R A A BR o T A AR ES (B, BBRaT
6 £ — A BB AR T BRAR, ) AR LB BE 1545 e M BR o T
FEAM, B EMEIA L AR SR, EHBR SBEOR
MBNEF®RE, R FTX, BRI MG T AL LE ALY 3
B, KA AEHBE 3 BARE SAEER L. RTHRITHHER
AFo, BRI P FRHEGRME, RARRE-SM4 (&
¥ RmABEB B -5 ) HBRS T TURGEHRS TFTHLE
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RMAZE, CMEA AT A CpG —HFBR. MBH AR
KRB EZTRAVDHEAEFNR SRR EFRFFLFR
W095/26204 5 3R 8 T BB BB 454 6 FAZ IF B89 AE A 7 4%
F e o B R MR, wRLFHHEY, 48 KA TR CpG 0
FEA AR E T RGBS TLEMARAME TEL B @
HEM, mAHATEI CpG ¥ LA B8 — 8 4 6B 5
F OB MEAME TFELLEEmE ( Efmie. dRameft
M) #= NK @i, BH kAL HARBERES CpG K
M BR L R A M e NK @6 iR 7E4LT .

He it egias o T e BT DNA Xud, #ide
AR T RAGBRE (L P F LB AMREARFTEIIK
X)), BEER —Be Aok R BERR = BS, P o9 e RA EHUR L.
HH B H RSO ERS T, L2 TAERL -/
3 3R, A3 AR K AR S AK BR Bl 09 AR Y

KB “STR” O ZARBMIY, ¥, B, L. F.
w. wE. LE. B BF. AR, AR

BAAXY, KiE ‘B EHRARBEL X MEHELCH
BB TF. KB RB S X A0S G EMAITARE
h)Fa FGE A BAR (Flde, BHAnik) . B stH X T TAEMARE &
EEWMARFETRFHERRERALT AL “RABKR” . BHK
¥, EEHDNABATHARAARXABRAKRETRE “AB” B
X#), E—BArsei A4 DNA 89384, RERKY NH I
B ihAniE, EAHABF, KiF " F “BAAR” KT
A, BARBRAREAHXAIK, AR, FLALE
BREEHXGEMA, FEMNAHRER S, ARG L AHR
FIT e &) AR 2 4K,
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Lo AT RN CpG AR EHAFRIIE B el #E S
4 A%

AARBMGS TR | Ao 2 69REPFHATH 2T A R KE R
H 5 5] LA 4 F b 6 B AT R SU AT I 8RO B G i B R 4y A
e, AARHRELAT E 244 “xFBR” (IELE “A3L” ODN
SH e B A e Ele) . LK. P rt R ) T &g 2 N
$ B @mpiEiLhe [gM ik, RETH “sTR” B RER X
R

XAANFREsE R AR, Xf “xF B> ODN #) B @mfeiE L
METERAFEANXKE, 1) BT 5XBE (GenBank) %)
8 A M3 DNA A 5lABELER, A Bt o AR 22 00 ) Uk 49
ODN £ % 44 F) bk, A B 2 )X A st B A4 A T 10 pg %9 M poly
A+RNA #) Northen FFFE P AA B FHRR., EXREHEREL
FARARX L ODN, HARKAWBERR KRG ERMEE R
R AR, FFBIAFRE, HRT RAGTEE., RAX
Al C3H/HeJ ) 8.4 B @ L5 T Al eh b, XHBRTHKS
# (LPS) F4¥H ARG THRM,

A “3+B” ODN Ffid & B @fREiL 5 A A “R3L” ODN
AT KA LR TG TN, BFATA WA ODN 3
B 06 ¢4 #) il it 6y R AT R X MB AT, TP R A FIE
AAFAH R T IER B ODN $#R A A, LI B H
5| % B, Fr AT vI A )80 ODN &4 #) CpG = 84t T 53k #)
MR AR S AL E.

H T HAAAETFHEME ODN F# CpG AART R A
RE R MR, 2R T AL 300 44 ODN, €M KAETH
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& 5-42 A mR AT, & F ALK T EAAY CpG —HEFEKR, =
FXAH CpG A ¥Fdk, FHAEHLRFE. Xk ODN, & #H
ANB4sty “stB” (B ODN1 A2 2) ARAANRBGERHK “R
s_” 4 [ODN 3D #= 3M; Krieg, A.M. J.Immunol. 143:2448 (1989)],
RERFTECMYBEEKRIIER (KARAFIER 1 F444) .
AH CpG =M F B &) LAY ODN £ T B @ietyidibde IgM &
ook AR MR — BT A G MR E L4 CpG —HFBRK
#FH (£ 1; kB ODN 25 2a# 3D 5 3Da#f 3Db) . A&k
FIMR AR AAH R R4 R, ODN AH & & T4 R 4 yd K
E T T oAy B e ¥,

4o R CpG — M FMAL TR, A 445 % ODN £FI AL A3k
ey (£ 1; E ODN 1 5 1a; 3D 5 3Dc; 3M 5 3Ma;
AR 45 4a) , RR CpG M F M IEE M 5-F R =
B4, (% 1; ODN lb, 2b, 3Dd, #= 3Mb) . CpG AT éj3 45 F
AAid R A MR SME (i 2a5 2¢, K1) . AAFHE,
*t € o) e BT 4 F A L&A B ) ODN & (ODN lc, 2d, 3De
Fo3Mc) . X3 IEHIAT CpG ALH AT ODN ¥4 B @i
MEEAE.

XA F, THEIFREEGRE, £ CpG —HF
B E et Adh ODNFEFH I A B@EELYREITREE
2R, R BATHA T CGIEFULHA SRS (LA
GpA — M HF 8 ) A@A- 3"E%® (4Kik TpT &k TpC =4 FHE ) A
M £ 4 CpG. # CpG k AA & KL XA RAN &4 ODN RE K
ETHsH (Fldo, £ 1, KE ODN2 5 2¢; 3M 5 3Md) ,
AR ITE A AN T E MR T oMM (LKA 1, ik ODN 3D
5 3Df; 445 4b, 4cArdd) . H—F &, £ CpG A RER
A BB Ak (#l4e, & 1, k3 ODN1 5 1d; 3D 5 3Dg; 3M
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5 3Me). - FEALAG @I, REAMBEREZHA RE (L
£5) .

FEAR & KBt e ODNs ¥, KA F 8 M skA st 49 ODN AF
EA R (#lde, & 1, ODN de) . EFTRIKiTE 48 A KA
A 8 MakAs) ODN ¥, MET EF B MHENA T Z
TCAACGTT(ODN 4), &5 A & L4ty “& LAF 5" AACGTT.
st A t—FHd, LRNEHALRZREA G ODN L
A EBE R MM, 5% ODN MAKAEM B4 T 4536 494 3
BEERDAEAN LB BYRAME £Z2 ik, ODN
1585[5'GGGGTCAACGTTCAGGGGGG3' (SEQID NO: 12) ]+¥,
AW H Ao RS B 5 AR B 9) &Y iE 3 AR AR AR AR BR BRASAN T , 1R
AAPERM@ICAREE T EFHRET 254 15, HAAKZIT, &
ODN 1638 P s iy % 76 R 3 m T 3.24%, % ODN 1638 5 ODN
1585 LA AARI 6945, RREMENAE 1045469 GHFE 10428
AFFERAK, B2 GCHARNBRERLAMX, Y ODNWmEZE G
W R A2 R CpG AL 5 1638 —&& A mie, L R&F B HiE
¥, s TFREKRT 8 Mkt egime, 2 KAFEMA CpG
HEBRL A X ARERE E LA R MM,

SH 6 M EE AT ARE S'wA TpC =4 86y 10 7T
ODN 4.2 &t e (A& 1, ODN 4b, 4c) . & St ea =
A% E B, 59 RO (#Hlde, ODN 4f, FFFA ST 464 16 A —4 3t
BRARHAT T MK ) . A 3 oM B A A RRAAMES 59 =
AEBRegs % (L& 1, ODN 4g) . B FHIITEHHERT
10 7T ODN #4 & #M (#l4=, & 1, ODN4h) , 22, EEZKH
ODN ¥, EXLF 7 RE L.

29



~e

L]
LR LA

FEA AT R B A6t 0| 8

¥
+

*red

] b e A

ODN % * A5 (5% 3) ‘H R B% IgM
1 (SEQID NO:13) |GCTAGACGTTAGCGT 6.1+0.8 [17.9+3.6
1a(SEQIDNo:4) [sesssaTasssssss 1.2+02 | 1.7+0.5
IB(SEQIDNo:14) sssssZssasssns 1.2+0.1 | 1.8+£0.0
1c(SEQID No:15) Mmsssssssuusnzan 103+4.4 | 95+1.8
1d(SEQID No:16) [ =AT = = s = » sGAGCn 13.0+23 [183+7.5
2(SEQ ID No:17) TGGAAGGTCCAGQGTTCTC 29+0.2 [13.6+2.0
2a(SEQ ID No:18) ssCTCwe(Gewsnanans| 77+08 [242+3.2
2b(SEQ ID No:19) |- ZaeCTCsZGewzwannss| 16405 | 2.8+2.2
2¢(SEQ ID No:20) t ZesCTCus(Gruusnnus 3]+06 | 7.3%1.4
2d(SEQID No:21) peCasCTCua(Geessnazsn| 74+14 |277+5.4

2¢(SEQ ID No:22) feswssssensnmpAnnnans| 56+20 ND
3D(SEQ ID No:23) |GAGAACGCTGGACCTTCCAT| 4.9+0.5 |19.9+3.6
3Da(SEQ ID No:24) s sswannaC wamnnsnnes | 66+1.5 [33.9+6.8
3Db(SEQ ID No:25) e ss n n u w uC = mamusuGan | 10,1 +2.8 [254+0.8
3Dc(SEQ ID N0:26) |es saC w A = w ww w wssnsnmun | 1 (0+0.1 | 1.2+0.5
3DA(SEQID No:27) e ss s 7Z o« uu w wnesssnns | [23(0.2 | 1.0+04
3De(SEQID No:28) wssw s amuswun Zuwnuwsn| 44+12 |[18.8+44
3Df(SEQ ID No:29) [#=ssm s A we = wwesannns | 16+0.1 | 7.7+04
3Dg(SEQ ID No:30) [sssss a s «sCC*G=ACTG"* | 6.1+1.5 [18.6+1.5
3M(SEQ ID No: 31) [TCCATGTCGGTCCTGATGCT | 4.1+£0.2 [23.2+4.9
3Ma(SEQID No:32) psss s sCT e sm s snwonnss | (9+0.1 | 1.8+0.5
3MDb(SEQ ID No:33) ew #= s saZu nw w e s wnmns | [3+03 | 1.5+0.6
3Mc(SEQ ID No:34) [ss sn u un u sun 7 ssn sunen 54+1.5 | 8526

3MA(SEQ ID No:35) s s# s 3A = sTuunsnnunas 17.2+9.4 ND
3Me(SEQ ID No:36) s su = an u 8 snnnunCunAs 36+072 (142452
4 TCAACGTT 6.1+1.4 [192+52
4a ssnsGCus 1.1+0.2 | 1.5+1.1
4b === GCGC » 45+02 | 9.6+3.4

4c s s TCGA » 27+1.0 ND

4d s TT n = AA 1.3+0.2 ND
4e FEELL 1.3+£02 [1.1+0.5

4f Canwsans 3.9+1.4 ND

4g --swussasCT 1.4 +0.3 ND

4h ssnsnus(C 1.2+0.2 ND
LPS 78+25 | 48+1.0
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BRI AE VNIRRT A AERE, LR
A Ao AN ODN #93& fdh &9 s FUBEAT PR AL,

ND=k # 4T,
CpG — M F 8 A FTRILIFE.
BEATHE, BRATHE.

ZRER S5 FRIER.
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£.2. e )R IL-6 4 B @ ENLAREMLEY CpG AL

IL-6(p

/mi)*

ODN

A7 (5-3')

Sib

IgM(ng/ml)°

CH12.LX

B B

512(SEQ ID No:31)

TCCATGTCGGTOCTGAT]
GCT

13001106

627443

5.840.3

7315+1324

1637(SEQ ID No:38)

llllllCElllllllllll

136127

4616

1.7+£0.2

77072

1615(SEQ ID No:39)

------G!_n_-llllllllll

1201155

8504202

3.7+03

32124617

1614(SEQ ID No:40)

15334321

1812+103

10.84+0.6

7558 £+ 414

1636(SEQ ID No:41)

118176

947+132

5.410.4

3983 + 485

1634(SEQ ID No:42)

IIIIIIIECIIIIIIIIII

10494223

1671£175

9.2+0.9

6256 + 261

1619(SEQ ID No:43)

lllllll_l_!Tllllllllll

15554304

2908+129

12.5+1.0

8243 + 698

1618(SEQ ID No:44)

IIIIIIA_I__I_ SUERENNEEN

21094291

25961166

12.9+0.7

10425 £ 674

1639(SEQ ID No:45)

lll.lAAﬂTllllllllll

1827+83

202+132

11.5+0.4

9489 + 103

1707(SEQ ID No:46)

ulu-q-A!:TCll-l---ll

ND

11474175

4.0+0.2

3534£217

1708(SEQ ID No:47)

IIIIICAI_ITGIIIIIIII

ND

5943

1.540.1

4661109

2EREMALE;, CpG HEFHMA THEFE,; ND=Ri#tfT

“HATH R A BV Z kiR M4 . CHIZLX =08 B @69 A2 42t
RIEFd ey IL-6 KF<10 pg/ml. A& eg3Ehdpty [gM K-FH 547482
ng/ml. CpG —AEHBA TREHFE, BERALE.

SPH] g% BB 2 R ) M e 2T BE (2322.67+213.68 cpm ) 3R & #9454
£7 (SI: #)#A54) . @A 20 pM &#F CpG O-ODN #:#. #HIENREA
EROY & TR b R -

° Al ELISA & & .
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angy

s mERH A FHRATRA T A R@IE. £
A ODN # B st mpeit 4T &, 4 JBEEIRK, CLFT 24
4 SH BT AR, R E A 12-48 () BF, SRE IR, 24
SEPE, ARRE| K ODN, X453 Lkiey B @micid
EAEBEREFR-I!M (BRELHSENE) &% TFTH CpG ODN
— AR R AR M TREGRE, £ 48 B, ARG L
ST AREACERHIZRY 10 14, R H EARM TIRE,
St ELAE 3T B Y R AL B T AR —BOR R LPS. @A A
BB AR B T MM B T RMIL RS R RE KXY
200 45 .

KR it A KAk M Z & CpG-ODN #{Léd B @migd) 4L
%. CpG-ODN #9 T AKX T 95%& B @ aihizn. ARX @K
BEHM BHRE@IA CD23- (%K) F= CD23+ (ERK)
L&, EA* ODN 5 ¢ % 4 A0H Bl A 6h &5, A Percoll # /&
K44 B mikBb R RRAFHGFB, KEHLRA,
CpG-ODN # & JU-F Fr A 49 B e it A m i da 3k .

%5 R b AT B Tt R B S 442 e 5L T 69 3 M

A4k Bk, B4 WEHI-231, #5525 £ KGR RFe
IR BAEMmBET, EEFEMNHRARLKSE HR-IgM 4 XHK
[Jakway, J.P. et al., "Growth regulation of the B lymphoma cell line
WEHI-231 by anti-immunoglobulin, lipopolysaccharide and other
bacterial products" J. Immunol. 137:2225 (1986); Tsubata, T., J. Wu
and T. Honjo: B-cell apoptosis indueced by antigen receptor
corsslinking is blocked by a T-cell signal through CD40." Nature
364:645 (1993)]. A X sk M 4= LPS = CD40 BLART A K
WEHI-231 e A #F & RIKIRR A THRE B R. 2% CpG AT
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# ODN 3% % AT vA% 3 WEHI-231 @i R L n-IgM #5994
¥ ARBeHh, RASFHHRAREEHB @RFAHE. MEWYHR
I #8, CpG ODN # % Bel-x # myc &i&, AT fExt kit
BAEMmBRETAHER., B, CpG BB AN TUAHAAER
izl mitit T, XM KRBT THFH LA EE2H,
B AEHREAEK CpG DNA 1) £ A F 1L,

X xstiES S IL-6 F= IgM £ 3bA % B WA ¥ 4 F e
CpG £ 7

AT HEFRMAE B @I M CpG EAREE 52 IL-6 4
wk 8 BARAL CpG A 7UARE, AT T —42 ODN, €114 CpG —#
Bk ah i ek R AR IR, *iE4 ODN AR EE T HME
st Bampe . IgAx >, IL-6 bty E, ATHB @R
Fo CHI2.LX @, 4ok 2 FrF, AR BEETEHFATE
1ty CpG, MEAH A S'RebFad A~ 3o, —R3bHL, 5'F%
% 3R A R B A 3R ) %0 K K AR 3 R AR
M 5G] C B AL R AR G IR, 22, M5 ESS T
6 LR 3 E R ) TALET F A B sh ], R\ &
SMVAR T ODN #4 R, #HE T4ty CpG K LrFF
IL-6 %-ik 4 TGACGTT, LA B THALGIEH 45 2 fo [gM FF
M CpG A4 (R 2). HEAAWAEMHLLGEH QLT T
B 5| AR E LA Rk (1639, 1707 = 1708) .

HEMBEDNATREAZFBR T CopGRAAFF KWL E T
8 43 ks

o R A O P AR M ARAE, A CpG DNA #) 85 ¢ M 4
Ry aktdy TL-6 693k ¥ A ELISA M E. RAMHREL K@, @
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RAERT Tah ey, 47T 4HIHL, 23&0
HFREIR, T @Ist CpG DNA &3 6 M @ pe 4 & 1L-6 A £
fTHER . 2ok 3 FF7, AXMITE DNA RO ERAIRRS
TIL-6 894 7, wm M 4k DNAZRG @B EAARS. A
T A AT LI 3| 84 A K AT ) DNA &5k 69 e vd IL-6 £ = 6938
EARGTFTRYRECH BB FHAFERY, A#HTHNTZ
3T, *F DNA Al DNA 8§# 4743, X DNA e AL BRE T
WA HATE DNA #H-569 IL-6 894 & (& 3) . ks, A LPS-
4k B & C3H/Hel ' Rk 9 M mie B & T ta ) DNA & = 4 T A1
RF#g IL-6. T AL G KHATH DNA FFH IL-6 5t AT
B4 DNA ¥ &% F A CpG —HFRITANF, BT F XA
89 X AT DNA #=—484- A ODN. 4 & 3 Ff&, CpG ODN
B EWAEST IL-6 49955 (ODN 5a, 5b, 5¢) , & CpG ¥ Ak
X AT DNA, H4H ¥ i1 CpG % ODN (ODN 5f) , &=
4 CpG % ODN (ODN 5d) R#EARF XL HF. £ CpG —HF
B ( ODN 5b )VASME B892 , A B B & 69 Jo"E "2 69 F £ 1L ( ODN
5g) ARZ A M55 CpG ODN ¥4 . E4H =4 CpG % ODN ¥
ft—A~ CpG F A R ZH5WHERT L (K3, i
ODN 5¢ #= Se) .
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% 3. HA®mE DNA FREZFB T CpG XA FEFH A

A IL-6 8§55
A IL-6
( pg/ml)
I~ 4 B Bg DNA <10
Jv 4 ) B2 DNA+DNase <10
K A AF % DNA 1169.5+94.1
X B #F & DNA+DNase <10
CpG FEALKMHATH <10
DNA
LPS 280.1+17.1
BHE (&H DNA) <10
ODN
5a SEQIDNO:1 ATGGACTCTCCAGCGTTCT{1096.4+372.0
C
SbSEQIDNQO:2 |[====® AGGe===As=sn=sn|]]245+]26.2
5cSEQIDNQ:3 |*eCusseresGeanununnns 1783 (+]89.5
5d SEQ ID NO:4 se s AGGueCusTnnnnnnsn <10
5¢e SEQIDNO:5 |==CasssnnsGruZunennn g5].1£114.4
5f SEQ ID NO:6 saZunsnanZGunZonunss <10
5¢ SEQIDNQ:7 |*"CawrswsnnGuununnZur|]8623+87.26

AT T@ieedk § DBA/2 /I R & IE4n 6, ) B% 8% — B8 1545
¢ FEAZ T B8R (O-ODN) (20 uM) . 4B % DNA (50 pg/ml) .
it B A2 B4 F ) KWATE DNA (50 pg/ml) « 2 LPS (10
pg/ml ) &~ % & # 24 B, BIEARE = A$4E 6 F ¥ 4E+SD. CpG
ZAAFBRATRERE, RAXKAELE., ZATS-FEARER.
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CpG A 79 vA F 4F A T B A

KB EE AR R R AR R R R 2T
AT FIRBEHFBRAARE EZF L8 ( Harlow and Lane,
Antibodies: A Laboratory manual, Cold Spring harbor, N.Y. Current
Edition; ilit A I EMmASH T AL) . WH &K EZER
#, EMNHEEHITLMTH, TR MY, BANGERAFA £
FEGRBERTE BN —H G E, LR B F M
EBETAGHEEFLEEALEGRAREK. BEEFH—K
EA G IERER R, RFEFFEFTHAROGE G RB L IHFM. X
2R ST BANRS . — DG RRY LR T RE S
#E XM [ 4o, B8R AR KA ) & & 7% H (Hunter et al., 1981)].
J§ R RASALE R B RS BIME E R , MBS S TRER
LW i UYL D B P s B RAR S § K
XEHFEOERNEARGHRERE FHRE. BT LERNBRR
eEmpeEN, FIREMEEGHREKRALLE. FHe)TAE
AR T A F L@ ¥ (Dienes 1936) X J§ % 4 (LPS) (Johnson
et al., 1956) . LPS & &E &y H MY, @@L € 6h45 M 6547,
HEEAMMOREHABRM OEMIET A ETHRERTE A 63
5. B A TlaE3RGRN ARG XEF, LHMHLR
2 F LPS, 4245 RFRA T 87 5 69 LPS o F 89 K 5 B RHF 9 A
M. BBR ALEHE T AR,

Wk, FREBEHANGHAFHETHELOIMEAGHA ST
HFHTHAOGRMAGFE, ERXREATF, RNRB/T A5 £
1826 %, BF TCCATGACGTTCCTGACGTT ( SEQIDNO: 10) ,
CR—FFOIET S CpG WHEMOMN. HAFNALARLRELSF
7], #ARIEFRFHHN, X EHMFF X4 Freund's, £ £
AiLEMA, 2R, LEFARAFME,
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CpG A AHEF I R IL-6 4% &= & B

%% DNA # CpG ODN E£-:RT T @ty | A @ ¥ iF
FHIL-6 £ 528 THERMAG, 22, HH3h4 DNA Fo3E
CpG ODN 2| 2 (B 1).1IL-6 ¥4 * £ X% 50 ug/ml @& DNA
#2 40 pM # CpG O-ODN K-F Bf £ - & X 8y . & 49 DNA #= CpG
ODN # %49 IL-6 694 R K44 A £ 1-1.5 ng/ml F= 2-4
ng/ml, X RKFAE LPS (0.35 ng/ml) #H#MEHA LI EZAR
wdH (B 1A). 3 TiEH 4 488 3 DNA 34849 CpG ODN
REETAFHER IL-6 945, GE%T T @aré) ) Amie+
Aa N S-ODN. CpG S-ODN #i%FF T F R MA &4 IL-6 £ *. FF
HKF 4 £ 4 -F CpG O-ODN, M IF CpG S-ODN W & # 5 IL-6
AEF (B 1C) . RAEH 005 pM 4 CpG S-ODN 7T ¥A f£iX 2
M P EFRAGIL-6 £ 7, A% R RAZRER M DNA £
2SR 49 CpG DNA =t IL-6 £ O F 55t h, HFE
CpG S-ODN £ iZ#&# &4 Pk CpG ODN #3& & F i 80 4514
k.

CpG DNA 4 A xf > & IL-6 53569 FF

# T 1 H- ¥ DNA #= CpG S-ODN 4Kk A % -F IL-6 &k 49 5
71, # BALB/c /| 8 Bkiz 4 100 pg X #4788 DNA. b4 Mg
DNA. CpG H 3E#|# M S-ODN, 2 J e ERkfe, AEHT XH
AF% DNA #94a %, S M IL-6 KF 4% 13 ng/ml, MAEEHT
A BE DAN ¢94a A2 4t T PBS #28%, did A K AR 2
IL-6 (& 4). £EHT CpG S-ODN #4928 F, i Al IL-6 497K
F 4 %5 20 ng/ml. FEEH T AEH M S-ODN 6§48 ¥, KA AR
B IL-6 (& 4) .

38



% 4. CpG DAN #|# &3¢9 £ 46 A IL-6 Kk

) H IL-6 (pg/ml)
PBS <50

X iH#F  DNA 1385843143
4~ 4 B g DNA <50

CpG S-ODN 207154606
3E-CpG S-ODN <50

R (B2 A ) EZHAKIES 100 pl 69 PBS. 200 pg 49
KA 8 DNA 34 M % DNA. & 500 ug 4 CpG S-ODN & 3
-CpG #tF& S-ODN. EHME 2 8K, & 1:10 H&, Hih
7 A ELISA M &Z IL-6. ELISA R & IL-6 498 A FRE % 5 pg/ml.
CpG S-ODN # & 5| & S"GCATGACGTTGAGCT3' ( SEQ ID NO:
48 ), 3k #) % M S-ODN #5 4 5| & STCTAGATGTTAGCGT3'( SEQ
ID NO: 49) . HiZE&EHE, ZFREAT 48 ¥H CpG, 12zt
F Rl E#HE KEE 3% T . MIBRAFHNE RGP
WrEmE., FHRBATE SRR LLEREM,

A CpG A& TR /S I BAR A 53 TIL-6 #93) Jy F

# T+ CpG DNA AHANFF IL-6 50kt sh H¥F, &t
BALB/c /) & # bk iz 4+ CpG 3 41 B8 E-CpG S-ODN. £ 4 T CpG
S-ODN #9408 %, ik IL-6 KF £ 1 BT APARRE F, FFELE2
DA IABPEAEKF L 9 ng/ml (B 2) ., @FP IL-6 && AAKF
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E4)HERAR TR, FE12)0FEDREXMAFE. 5 CpGDNA
Fg e aAR R, EES T ER MM S-ODN 2 PBS 4948+, & iF
RMIL-6XAHRRS (BH2).

CpG AAAARNFEFE IL-6 mRNA XA WA FEERHSHA

4o @ 2 Bi7, £ CpG DAN ##/E, fiF IL-6 K-Filigi®
H.ATRAEX A 0K IL-6 6977 e 69 4B 2 K A & CpG DNA #|
BMERA IL-6 XB ARSI AHF, ARMBE ¢ TE &t E &t
BALB/c ) 8 # Bk A 248 CpG 3k CpG S-ODN #= RNA, RNA
SANER QR . BB, B, w8 3A F7a, iE4 CpG S-ODN
J& 30 54V A, EAT. M. FRRRY IL-6 mRNA K-F LA B4R
&. BFA IL-6 mRNA AEME 2 btk sl, M/GiRik TR
FHAEHNSE 8 Mt @] EakRF (B 3A) . A IL-6 mRNA &
RS 2 R ARDEE, RESEMEK (B 3A) . MKRA IL-6
mRNA 245 | MRS, KSEHEIK (H3A) . A
Z4 CpGS-ODN JF 1 I af iy, B# A IL-6 mRANARRF, A
Gk BB R alKE. EAH CpG S-ODN 89 L5, AF. M. M
Bt TL-6 mRNA £ AR 5A R & T F 4.

CpG DNA #-F61) R. @00 B -F R X6 A

ERARELBR@IET, ERE 6 NDEA, FTHE
4L AE 4o, IL-2. IL-3. IL-4. IL-5. #= IL-10 F#R& A #m 5|
2 &G K AKF 6 R FR F[Ilinman, D.M. et al., (1996) Proc. Natl.
Acad. Sci. USA 93:2879-2883]. &, A4 CpG ODN & &
fE ¥, TNF-atgK-FE30 54 AARES, IL-64KF4£2
NEFARERAG. ERmET, BBk 2 A KR E
IL-12 #o4m3F 3% (IFN-y) mRNA 9 & X ek §.
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R 5. CpG BB H8iFF A PBMC WmfeE F &5k

ODN A5 (5-3") IL-6, | TNF- |I[FN-y,|GM-|IL-12
[0 4] CSF
512 TCCATGTCGGTCCTGATGCT
SEQ ID NO:31 500 | 140 |15.6 |70 |250
1637
llllllC!__l_illllllllll
SEQ ID NO:38 550 | 16 | 7.8 [15.6| 16
1615 ssEsEs(jEeEEEEENEENEEESES
SEQ ID NO:39 — 600 | 145 | 7.8 |45 |145
1614 EEEaER AsEsEsenwEEsENEEn
1636  EEEERNNNNURENERNEERNN.
1634 sssssnnsas(eEEnesumunm
SEQ ID NO:42 = 300 | 400 | 40 |85 |400
1619 ‘NENRERENNENRERNRNNN
SEQ ID NO:43 — 275 | 450 | 200 |80 |450
1618
llllllAlellllllIll
SEQ ID NO:44 300 | 60 |15.6 [15.6 | 62
1639
IIIIIAAETIIIIIIIIII
SEQ ID NO:45 625 | 220 |15.6 |40 |220
1707
llllllA_l_lTCllIIlllll
SEQ ID NO:46 300 70 17 0 70
1708
IIIIICAI_I_TGIIIIIIIII
SEQ ID NO:47 270 10 17 ND | 10

ZEKREAMEE, CpG —HHMA TRAEFL.

'dy ELISA M, £A 7 A R&D System #) Quantikine X
£ (pg/ml) . EIE EH ARG, MBRH{E 10%5 F 0
F Ml FEGEBAAEF (12 pg/ml) , 5 TNF-a¥ 4
B, SR EH@mRE T A 24 Db, IR A TIEA A
FREAZFHY D ILmBEE TR GKE.
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CpG DNA i - o945 7 M £ 45 4 i A PBMC & @ 6 B -F 8940k

AT EHAL R @A T EELYRE —4 ODN, RAZA
HmeE TLW CpG AAFFRE@EAT (A¥L) , 4
EH ¥6) CpG A4, EHHHK 1619 (GTCGTT) &% TNF-afe
INFy# AT FFH, SHIUFAAF AT FTR 1634 Fe94
A (GTCGCT) M#EMELE (£ 5) . EAELRMLFER 1637 &
1614 F ¢4 X 7 ( GCCGGT A GACGGT ) F 8 3% 2l 64 IL-6 & kA=
st e mieE FRAastAHFF. Bit, TRBTAKRS @R
Bl fhempe—4, HATF CpG —HF M Mok RE & @i
HF, AAaLABGAREMEE. A0, TR REALHER
RN IRE FarAmRBEA MO ET. X& CpG FALAH
FEMATFAmERAREY (RBLAZITE 1707, 1708, €1
28| 4H A8 L8 F 5 GACGTC #= CACGTG) .

2t DNA HE&# MmN AhEZme, BAHRA L-RABk-%
£8P LB (L-LME) &2 TR 4B T 6990k, EHR T
$mmehikErn s (22, €3 THE @I NK @18 %
Mt Eme) ), FrE¥mB@pIgast (£6). 24 L-LME
NEBRGEOBRABERBERFA>5%GAEFR, XKW, &
e sy mpeE FEAEF ARG ERAREFFHG@BLAT. B
EXHATE DNA @B T oS E2RFTEMALCPGEAA, BH
HEAAKKRT X AATH DNA R (&£ 6 $EHFE —47). LPS
3t DNA ¥ SR AREBEILLER, BAHERRKRGPTRAY
DNA ¥ £ZMEKES, ML, WARBRZFARKFHFTE
LIPS A H FAKE (KFTH) .
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% 6. CpG DNA %3 A PBMC & @mie B F 8955k

DNA TNF-a | IL-6 | IFN-y RANTES
(pg/ml)' [(pg/ml)| (pg/ml) | (pg/ml)

EC DNA (50 pg/ml) 900 (12,000, 700 1560

EC DNA (5 pg/ml) 850 |11,000| 400 750
EC DNA (0.5 pg/ml) 500 ND 200 0
EC DNA (0.05 pg/ml) 62.5 |10,000| 15.6 0

EC DNA (50 pg/ml)+L-LME, 0 ND ND ND

EC DNA (10 pg/ml) Methyl; 0 5 ND ND
CT DNA(50 pg/ml) 0 600 0 0

LA m e B F ey KR ey M AA ELISA #47, RA&E
R&D Systems # Quantikine &XH &, wE W DL FHiL 4 —
B 2R AR EMRE 69464k k4 PBMC #94F AL.

2axt AR Al L-FE A B-F A T AB (M-LME) BIL®E 15 4
A, R AR AXIHAES TH@ERE THFTARTRNEY @E
dki) (REkAHFRHEHS L-LME #A&S@EE) .

3 st X BAFHE DNA i 2U/ugDNA # CpG ¥ %8 (New
England Biolabs ) ¥ %1%, A HpA-II #= Msp-I 8§ # & # A F AL,
YA AR, AN QIENTES LPS FHAEEFZERREMFT
AEHESFTRBEEETEFZHORSERBAATEH DNA T35 3
&y &) B A4E .

ND=A4i# 4T.

F]L-LME & 2 4 PBMCH £ 7T @B F4 ZX AN AL EL
#Ar b iFrt A CpGDNA WY R A XAif. ATERL
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B E X AMBE, MK T CpG DNA st & 46 & 69 A 4% fm fl o
Ecftmited s R. R ATBILGAMAE, CpG DNA EHFMHLAE
of a4 > IL-6. GM-CSF. #= TNF-a, #iF CpG DNA R & #&
(& 7).

£ 7. CpGDNA # G st A E =¥ 40 . 5 ik tm i B T

IL-6 (pg/ml) | GM-CSF(pg/ml) | TNF-o(pg/ml)

0 e, 0 0 0
CT DNA (50 pg/ml) 0 0 0
EC DNA(50 pg/ml) 2000 15.6 1000

HAE CpG A ANFEF D KIgM A = ey 11-6 694 W F A

Lixw A A FERABTT L CpG #IME 1 I HHFT IL-6
ik mA IgM & 5sk, B A2t ODN #F-§ IL-6 45t 65 4%
CpG £ TAE T IgM #944L KT (& 2) , FreART CpG A&
ARLTEIBFEF IgM FIL-6 £ =, VAREE IgM 894 R T
IL-6 &4 = %, e A T M 3R-IL-6 Fsk 37 4] T 4R eg & CpG ODN 4~
SFHHEFRMEG IgM A, 2R RAERNTE (B 4A) .
Anxt R e R, AN IL-6 N E A ¥ CpG 54 B @ity ¥ LK
FA A KT (B 4B) .

FA CpGDNA# IL-6 B THHIEHRNRES

Fl CpG DNA #|# /& #) IL-6 mRNA f=&k & RAKF65R5HT
ARERFHEMPTABREATHER. ATHE IL-6 2%
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FeasFEMRTES CpG ODN —A3E ey B mfe 48 LA,
£ 7 H%E CpGDNA 4 IL-6 8§+ &, B e 2 WEHI-231, 3}
#2 A IL-6 & 3 -F CAT # 34 #+ 3 [pIL-6/CAT( Pottratz, S.T. et al.,
17B-estradiol ) Inhibits expression of human interleuking-6-

promoter-reporter constructs by a receptor-dependent mechanism.
J.Clin.Invest. 93:944]. CAT #&#® £ A &F R E & CpG &3k CpG

ODN #)# /5 #47. 4B 5 P+, CpG ODN # &4 CAT F K H
REAMNERHMAE, R CpG ODN RAK #FF CAT FH,
X#HFELT CpG T IL-6 B FayssFEH,

CpG ODN %49 B R F4uxt 5'40 3K S BR BE 48 B8 M i 45
3 B & 4RH

# T # % ODN L4t 3oL 5 AR5 B @ie
WiE, IR T —RF BAAE A FI{2E 5'F 358 B FH A
#ie S £ H RFE 4 ODN, HRET AR, R\ A
st B B8 M A ODN #1415, #A T ER/E ODN & SsF £
B AN BRAR B Bk B8 & 48 4 T AR 4P ODN A% 4a Je b 9t by 4% BR B 3%,
Wi e AT em . Bk, Axaf BmA SRR BS54 a9
36 341 ODN A R &FPH B #9 3'5h g B AT T AR,

XIE T iX 2 ODN 2l S m e wI M R, A T =ARAE
(33, 10, #30uM) , METEMELBL M mIeE R
$ 49 % RNA 4 AKF (& °H ZREH£4) X DNA 44 (A °H
MIFEA) KF (F#&H 10) . FH CpG XTé) O-ODN (0/0
AR B B BS54 ) ST AR e IO A R, RAE RIS 4
REASEV 10uUM (E#H4)10) . KR, BINAFHINLETAES
A S HESIHAEIEGEY IS EBRGBIHE, U A
33 pM A E A R F MM AR B R, EXREHN T FH
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F, M 3RS RSB 69 o R KPR A e, B
E B RMT 6 NS, RBMISH A TR, —BbUF, EE
o) M e AR AR 8G 310G S AR B b S TR RX 3FIREF,
S-ODN #F bb 4 A~ bk 1b G- & B Mot ),

CpG I~ &) #h & s A0 E {2t 2 484545 K A 49 4R #it

FAX, B 8% B5 15-4% 49 ODN ( S-ODN ) bb&% 8% — 851445 49 ODN
(O-ODN) £ #/ £ gty stz s deshdtt. Bk, & S-ODN #
S-O-ODN ( Bf, #4- WA #M8EE ODN, L +ey Pt R et
B —B5, 124 24 5'F 5 A 360k i R BAR BB BR 1515 4G ) BT
AR B O-ODN £ 3 &9 5% & &) 87T 46 2 37 4 09 2 4% BB &9 o 49
$%R. A THEL ODN HBESILHE CpG ODN &) %2 ) # + &9
YE R, MK T # 41 ODN &9 & B Rk, X4k ODN F 4 5'3% 4= 3
AR F A MMM, kAT FEMME (MP-) . FAHRN
Btds B (MPS-) . BE8 — 85 (S-) . R _ARARHMES (S,-) 4
HEHBAEE (FHEA 10) . ZLEHFLE T, ARECNEGH
AR B LM 4o 4T, MP-O-ODN £ R L#Rtk O-ODN &) % & &) M
1. Ko, BIiTH S'shfe 3'3% 49 MPS 4 B8R A & H R B IR AR
% O 45 FH MP A0S 69554k oA sk, b8 % 7 R G K- R B
B Ff F F O-ODN &9 KF.

S-O-ODN it O-ODN £ %4 LA & te, £ £t S-ODN £ 5
ARk, EVEST 33 M REN 4wt KT 3 uM RKER,
# A 3M A 7| 49 S-ODN bbA8 & 49 S-O-ODN £ & &80k, - HFH
3D A %)% S-ODN R pbABE 45 S-O-ODN # &) #5545
10) . FEHAX A F 5] 64 Bk CpG X4, &3 7 3D A
Fl M EA 2 A SRS 2 A 3HEREE CpG XHMNHEAR
4. R, £ ODN3D F &% CpG #9 M ek R AKAH,
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a2 2 a
Sul e
L X

LA Ssegde 3% R%. REBER T RE, AALEMNK
B E &84 & 5] 2t S-ODN 2t S-O-ODN #= O-ODN £ 4 /™ i¥. S-
ODN & #4t.#) CpG £ 7T 54 1 £ 3k & %F #k & @ f o 7 LR A #)
BB (B4, FF)3D) . Ra, HERAHEEITH S-ODN,
43 2 EEE CpG o9 M H A5 B, ARrbAE A 49 S-0-ODN £ H-A 4|
Bk (Blde, 5 3M, A5l aFf6), EREFHRAE(KT 3uM)
B} 449 4B R & S-O-ODN # £3% (4] 10)

S,-0-ODN B4 2 ¥ e9h 8, 7 LA RKREARG L
tb 48 B #5 S-ODN 2, S-O-ODN £ A& Al dgsth e mpe sy iFi.

EHA S XS, KA CpG ODN ¥+ FF L2 6921 B 4 il R 8
BAZTRATEY ARSI LHLER: BHBRERE. ¥
B mEEI. HEHNTORGES. PRETHEREANHE
. R, HBREBAETLRA%B RS, B% MP-O-ODN %
R bbb A CpG A L #) O-ODN &) # M AK. AR AL LER
FHE M ODN # Bl B £ 3| T B 6L F LM n
[Zhao et al., (1993) Comparison of cellular binding and uptake of
antisense  phosphodiester,  phosphorothioate, and  mixed
phosphorethioate and methylphosphonate olignucleotides.
(Andisense Research and Development 3, 53-66; Zhao et al., (1994)
Stage specific oligonucleotide uptake in murine bone marrow B cell
precursors. Blood 84, 3660-36666.)]. % &% 45 5~ Fo L i) & &1L
RF S-ODN, KB & S-O-ODN, O-ODN, #= MP-ODN. &A%
Keh R o5 SR e EEFAAX.

AA £ P A CpG 8 A8 LA 2T NK e 64 &) U M

ATHEAH CpGHEHTRMART M B @It 2 FEX
ERFRmPBE (NK) BA RIBENR, #7T7TEF LK. vk 8
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B, A CpG ODN 1 #= 3Dd 32 sy M amfe & A 88 R 49 NK ZF &
%S, AT, A4 CpG 3T B ODN 4 3 & 3 5 40 AR A8 2] I
HEF.

£8. CpG E### (ODN) EF¢ NK #FH

%YAC-1 4 F e | %2C11 # 7 Hism

AL fe 17 B Wy yepr

ODN 50:1 100:1 50:1 100:1

x 1.1 -1.4 15.3 16.6

1 16.1 24.5 38.7 47.2

3Dd 17.1 27.0 37.0 40.0
4E-CpG ODN -1.6 -1.7 14.8 15.4

& &4 CpG A 4 DNA & & & 3k CpG DNA % F 4 NK & &

A 37°C Tat4m® DNA 34k 18 )8, RERME F L K562
(A) H Yac-l (DR) emB iR T BEARaly il
A PBMC e S ohE g t, 122, $#Hsh4he) DNA R
AR (R 9). ATHE®E DNA #HHMERATEET
A TR CpG M EMAKFHRE, TE8F R FEMCpG =
MG, TR CpG —HFd#. R&H CpG —HIFELH 50
AvA L4 A ODN #47 7T k. #RXeER 9T, RTFT4H
At ODN TA R FH |t NK Ek, RECNAHE) —/AK
WA CpG A BHEEPT. £ CpG & T & XLAFF| + 4 ODN ( 4
4o ODN1585, X4-H & L& 5| AACGTT )5 & H & LA 5| &5 ODN
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(#l4= ODNI1613 X 1619) Z 8] &K .5 3| 54 % &) ) # M 65 X
B, BEENHR, KALHHNB—BILTARL CpGMEH 2 4~ 5
SRR 5% GpT —H HF8MA 2 /A~ 3R FZ ODN F. S A%
L& B8R NK 7E Mg MAEHAN OND B892 18 4. #&
#EIg k& NK EERMT ALY CpG DNA s # 4% fmie ey &
1t, 54 IL-12. THF-a. #= IFN-o/b ¢4 4 = (£4&4 11) .

% 9.4 CpG A L¥) DNA 2R & I CpG DNA #3485 NK F#

LU/10°

Jm A & DNA X 4056 B F SR me | Amie
18 1L 0.00 0.00

IL-2 16.68 15.82

X B i DNA 7.23 5.05

I 4 B B DNA 0.00 0.00
£ 2L 0.00 3.28

1585gg GGTCAACGTTGACggge | (SEQ ID NO.12) 7.38 17.98

(-7 [E——— P — (SEQ ID NO.50) 0.00 4.4
FE 3L 0.00

1613GCTAGACGTTAGTGT | (SEQ ID NO.51) 5.22

g1 SS— y R (SEQ ID NO.52) 0.02 ND

1619TCCATGTCGTTCCTGATGCT| (SEQ ID NO.43) 3.35

|y —— y A—— (SEQ ID NO.53) 0.11

/£ ODN ¥ 8 CpG — M F 8 A T R Kirh; Z KA FRIEFE
w2 B F AR R MR A BB B A R A T BR ) i AR,
RAEEMEEPRETT IS ODN R 208 A LA HE, K
hAREMERE R EE. 3 GERA (g) AAT X% ODN ¥,
BAHEMNIEEFRRZHT ODN FULAKFE.
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MBTA XS R, 33 T2 CoGDNA 89 £ R B &) £
A@YER, FHRLELTHO6F.

CpG X 7084 %, 7& LT 664k # T CpG IR eg sk & , /£ ODN
Fé CpG HEERER. ERAEAZRGBERS T EHE— CpG
TARIE A AR AR EAT, [2E4H LA CpG HHFH
% 7 &M Kk f A= 8 F5 49 ODN F LB £ HRMHR. * B
0 i 89 7E LR, KAL) CpG AT A TGACGTT,

T B ATHATHRRT AN T 2t R MA@ H HALs ODN
A5, ¥BTE#H CpG —HFBRAKE . 17 fm Kk e
x.

WA BATEMA NK @i hK4e) CpG X 84 s X B 8L B
ODN

2308 B Fis &, B ODN s 47 vA 8% 4% BRBE M AR 64 7 X 42
Ahebst %, A B%EBE — 88 ODN Rk B|iX A~ B 64 F & 2 RATURPT
Hooth, CQHEBFLOMEBE T RARKRZAAT, Fle, AKX
A f, XARIPIETAF A 2 DNA L F B4R L F], #lde,
154589 DNA T4 @ 3670 sk 3 88 1) 25 38 20 AL B BB &4 . A 215
T AT BIM ARG MR, Pl Hmiedl. SR — it
T A i At R AR AR IE AR BB T P — A R AT, AR E)
AKX G5B B DNA. o R B8 E DNA £4 CpG A4, Wi
AHIRE T ympeBik (Krieg et al., Antisense Res. Dev. 6:133,
1996) Fo g £ T 69 B e k| gk, B A NK Fiota X TR &9 &
B, P A B E AR ST LA E LA NK 4 e ¢ A BB B8 ODN
R+ o EEH.
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T R &R B ODNs-BP L 8- FF X B o F 4 F
CpG —Ax 8-t A NK s ELe s8R (& 10) . ODN 1840
AF 24 TGTCGTT 4L, BAHHAR NKEREK (K 10) .
AHATH—FAZRLE T NK FHAHHKALY ODN, X% 100
AMEE RF K EANE S CpG £ TH ODN #HATT 4R, L
ODN 1982 ¥ h st B, X7 T £ 11.

A %45 ODNs vA TC & TG 44 S 4, Rf, A AER
RELHE. HA N4 CpG ATt ODNs (#l4=, ODN 1840)
— & Atk GTCGCT £ 4K % 5'5% 45 ODN #5569 & it (Hldo,
ODN 1967 #= 1968) . ODN 1968 £ 3 34 s —F B H £ A
GTCGTT £ 70, E#& L R&F A XAt ODN 1967 £ LA #)
WM, $K %, ODN 1967 k3 1 # 3 F 1k ODN 1968 #53%, &
L4 2 M RZ. ODN 2005 B4 # =/~ GTCGTT 7T, £k
545 NK FH-F3Hk 1968 #i&. &AM, ODN 2006 ¥ GTCGTT
AazaeE e FAENEAZAFMANT BHA T fm34 e
T, Mtk ODN 2005 #= ODN 2007 £ 4 Hh A, EHRE —MET
AT B 2 AT, £ CpG A8 &) & TIHZ AR
A —ABEek, REiZ ODN A 3'RA MAER (KL T) BPF7T

(4= ODN 2015). 4 AR £, A 53¢ T R4 GTCGTT

A Atk kLA TH NKELASERENFTH (H)
4o, ODN 2016) . #®t¥#EMMRE (T) k45 F4%d) CpG —H
R R R %atey, B ODN2002 #6948 86 NK &L, &K
b 2 g% (A) H CpGs (BF CGACGTT) H B k. &
Higii&EMA, &4 CpG # ODN (#l4= ODN 1982) , 4H &
% ¢4 CpGs # ODN, VAK CpGs A& T3&9 451+ 4 ODN (4
42, ODN 2010) #r& A & NK 7& 1 & #| BB .
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£ 10. ODN i#F ¥ NKEMZEH® (LU)

ODN A5 (5'-3") LU
mie g o 0.01
1754 ACCATGGACGATCTGTTTCCCCTC 0.02
1758 TCTCCCAGCGTGCGCCAT 0.05
1761 TACCGCGTGCGACCCTCT 0.05
1776 ACCATGGACGAACTGTTTCCCCTC 0.03
1777 ACCATGGACGAGCTGTTTCCCCTC 0.05
1778 ACCATGGACGACCTGTTTCCCCTC 0.01
1779 ACCATGGACGTACTGTTTCCCCTC 0.02
1780 ACCATGGACGGTCTGTTTCCCCTC 0.29
1781 ACCATGGACGTTCTGTTTCCCCTC 0.38
1823 GCATGACGTTGAGCT 0.08
1824 CACGTTGAGGGGCAT 0.01
1825 CTGCTGAGACTGGAG 0.01
1828 TCAGCGTGCGCC 0.01
1829 ATGACGTTCCTGACGTT 0.42
1830° R AL 5 5 0.25
1834 TCTCCCAGCGGGCGCAT 0.00
1836 TCTCCCAGCGCGCGCCAT 0.46
1840 TCCATGTCGTTCCTGTCGTT 2.70
1841 TCCATAGCGTTCCTAGCGTT 1.45
1842 TCGTCGCTGTCTCCGCTTCTT 0.06
1851 TCCTGACGTTCCTGACGTT 2.32

V&4 (LU) BBEAFE (8) #47. METX, AEFH
AR & PBMC, M Ficoll %, RERAXFTRKALERN F4
ODN ( Am A\ & # & 4 6 pg/ml) 3& & 24 ) 6F. B E SN #5F °ICr-
FFit e KS62 MRt E it . b e ERZ NN REHEF
ABEREFHRBNHER, *HEHFHRROMWEANAAEEN
15 B _E AN 4 FF ok K b ML ALIE A 6 K
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% 11. B4 B3 AT A8 88 CpG ODN %5 NK LU
ODN' A 51 (5-3") TE1 O |XKE2 EB3
mpe g o 000 |126 |046
1840 TCCATGTCGTTCCTGTCGTT 233 |ND |ND
1960 TCCTGTCGTTCCTGTCGTT ND |0.48 |8.99
1961 TCCATGTCGTTTTTGTCGTT 4.03 [1.23 [5.08
1962 TCCTGTCGTTCCTTGTCGTT ND |1.60 |5.74
1963 TCCTTGTCGTTCCTGTCGTT 342 |ND |ND
1965 TCCTGTCGTTTTTTIGTCGTT 0.46 |0.42 [3.48
1966 TCGTCGCTGTCTCCGCTTCTT 262 |ND |ND
1967 TCGTCGCTGTCTGCCCTTCTT 582 |1.64 [832
1968 TCGTCGCTGTTGTCGTTTCTT 3.77 [5.26 le6.12
19792 TCCATGTZGTTCCTGTZGTT 132 |[ND |[ND
1982 TCCAGGACTTCTCTCAGGTT 0.05 |ND [0.98
1990 TCCATGCGTGCGTGCGTTTT 2.10 |[ND |ND
1991 TCCATGCGTTGCGTTGCGTT 0.89 |ND |ND
2002 TCCACGACGTTTTCGACGTT 402 [1.31 [9.79
2005 TCGTCGTTGTCGTTGTCGTT ND 422 [12.75
2006 TCGTCGTTTTGTCGTTTTGTCGTT ND |6.17 [12.82
2007 TCGTCGTTGTCGTTTTGTCGTT ND |2.68 [9.66
2008 GCGTGCGTTGTCGTTGTCGTT ND |1.37 [8.15
2010 GCGGCGGGLGGCGLGCGCCC ND |0.01 [0.05
2012 TGTCGTTTGTCGTTTGTCGTT ND |2.02 |[11.61
2013 TGTCGTTGTCGTTGTCGTTGTCGTT ND |0.56 [5.22
2014 TGTCGTTGTCGTTGTCGTT ND |[5.74 [10.89
2015 TCGTCGTCGTCGTT ND |4.53 [10.13
2016 TGTCGTTGTCGTT ND |6.54 |8.06

PBMC B A KL &, SRR 6 M5 Ao KREeRE;

FAEBREARE W AR, 23R T X LH X 49 ODN 1840; Z=5-
W paeer, LU 2B 4L, ND=x#17, CpG —HZHMA T
X &AFE .

A E A A B @AY E LA KAL) CpG X A&y s BE 8L B8

ODN

CpG ODN #% B mpe¥sme)se H 2L MMA A e) RIFH
., EAEBWA B LS ODN —#FRiFF Boe¥ia. ATHAL
%5 B @ ¥ i 648149 CpG ODN £ F 5% 5 NK @ e M &
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ODN #8 ], MXTAHAM —2L ODN (£ 12) . AR BRI —HK
& &) % M & ODN £ ODN 2006 ( & 12) .

% 12. #HAXBE8 88 CpG ODN *t A B @ ¥ s 6y i 5

DN B5(5-3) F) #3847 !

K 1|(REB2|ER3ER4|EES
1840 [TCCATGTCGTTCCTGTCGTT 4 |ND|ND|ND| N
1841 [TCCATAGCGTTCCTAGCGTT 3 |ND|ND|ND| N
1960 TCCTGTCGTTCCTGTCGTT ND | 20 | 20 | 36 | N
1961 TCCATGTCGTTITIGTCGTT 2 3911937 N
1962 TCCTGTCGTTCCTTGTCGTT ND | 3.8 | 1.9 [ 39| 5
1963 TCCTTGTCGTTCCTGTCGTT 3 |ND|ND|ND| N
1965 [TCCTGTCGTTTTITGTCGTT 4 | 372447 6
1967 TCGTCGCTGTCTGCCCTTCTT ND | 44 |20 45| 5
1968 TCGTCGCTGTTGTCGTTTCTT ND | 40 | 20 | 49 | 8
1982 MCCAGGACTTCTCTCAGGTT 3 | 1.8 |13 [31] 3
2002 TCCACGACGTTTTCGACGTT ND |27 | 1.4 | 44 | N
005 TCGTCGTTGTCGTTGTCGTT 5 |32 1230/ 7
006 TCGTCGTTTTGTCGTTTTGTCGTT 4 | 45 22581 8
007 TCGTCGTTGTCGTTTTGTCGTT 3 | 4.0 | 42 | 41 | N
P008 IGCGTGCGTTGTCGTTGTCGTT ND | 30 | 24 | 16 | N
2010 IGCGGCGGGCGGCGCGCGCCC ND |16 | 19 [ 32| N
2012 TGTCGTTTGTCGTTTGTCGTT 2 | 28| 0 |32 | N
2013 [TGTCGTTGTCGTTGTCGTTGTCGTT | 3 [ 23 [31 |28 | N
D014 TGTCGTTGTCGTTGTCGTT 3 | 25|40 | 32| 6
015 TCGTCGTCGTCGTT 5 | 1812645 9
016 TGTCGTTGTCGTT ND | 1.1 | 1.7 | 27| 7

lmpe=F K bl Ry H A T-70°C YA @I, ANEF
fE4k & & 49 PBMC @5 42 it Ficoll B, @mAg3E £ 96 L U
SR B AR AR R A E A E ) ODN(Ae A& HEH 6
uml) . N=12 A £%. @itk 47 X, B 1 pCi &) "HRHFAH
F 18 PR BT AR, AR == N ODN 3L+
4 cpm 5 f£ /3% kit 42 F A 45 % ODN ) #8491~ 3L cpm &9 bb
& (—a@EIEHRWEREAFBEMANRL—FE ODN) . ND=K
# A7,
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B AT A IL-2 &5k 6 s 4K 5888 85 ODN

CpG ODN #% IL-12 4-sbeg e ) B LM A # 7 #) K45 48
#, RIS Thl S & 5 &3 A & BARH IL-12 896e 1 49 A
JER B A ot, Eih, HBT E—4AKRMKE ODN HFA
PBMC 4k 53t IL-12 6966 (£ 13) . IERBRFTAEFEA
PBMC /e ¥, X % # CpG ODN T A& IL-12 #5756 (44w,
T 1) . KA, Ao R EE ) #4 CpG ODN ( #il4w,
S 2). MK E st £ R 49 ODN 2006 M %4 445 F IL-2 556 ( &
13) .

% 13. #HAX 58 88 CpG ODN &k A IL-12 4 ik

ODN & 5)(5-3") IL-12 (pg/ml)
TR 1| FB2
mie s 0 0
1962 | TCCTGTCGTTCCTTGTCGTT 19 0
1965 | TCCTGTCGTTTTTITGTCGTT 36 0
1967 | TCGTCGCTGTCTGCCCTTCTT 41 0
1968 | TCGTCGCTGTTGTCGTTTCTT 24 0
2005 | TCGTCGTTGTCGTTGTCGTT 25 0
2006 | TCGTCGTTTTGTCGTTTTGTCGTT| 29 15
2014 | TGTCGTTGTCGTTGTCGTT 28 0
2015 | TCGTCGTCGTCGTT 14 0
2016 | TGTICGTTGTCGTT 3 0

'PBMC & % FE¥ 444K A Ficoll B, KA A 10° @8/
FUIEH A 96 ILBGH AT, AR T AAL L ODN, R
ODN, X7 ¥ % 6 ug/ml. 24 ot Edk LA #, A ELISA F &%
K IL-12 9K+, st EANALEEEI A AHE, LRRTR O
K.
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MEs BafobimmB/NK @A AHAOEZTR

4o 6 Fr~, CpGDNA TUA HEENFLE B @efe i
i, CpG DNA 74k ik sk FF K sm J e AL F H 1R 3 AR 4L,
5 4o, #E F NFKB E4L, s T @4 T aE.

3t CpGDNA ¥ KRR B E Wt —FHRLF, LAK %
F—#F A L#h CpG £, Bk, FAAFBR 1668 FH KA
NEB@BEET, ERABaRRAARFIREIE (NK) #7EL
HiEiAE S, HEEFER 1758 2 B @mped) 5575, 2K
HFIRHFE NK & (& 14) .,

% 148044400 & B e NK F48 R E 8 CpG R A

ODN A %) B #m e |NK &
A |

1668 | TCCATGACGTTCCTGATGCT (SEQ ID NO:44) | 42,849 | 2.52

1758 | TCTCCCAGCGTGCGCCAT (SEQ ID NO:55) 1,747 | 6.66

7 367 0.00

CpG —HHFMA FTREAFE, FLFBAS R HA RN
BB T RN E AR, (RB RS | TR A
200 nM # F5 B A% B 83 3k 48 (N BY /B 49 CH AR ROl R S AT
F. PHBEREARRE,
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K B R WA BE ) B &6 A a

A% DNA R HAF ALY, A CpG —HHFRE KL
RiEeg. Ko, REHE CpG AAR AMA A E L4 DNA ¥ % L
4, 12X EHMHSHH DNA 3KV L. ks, @8 DNA &4
WHRETAFEF BaR¥EiteAkEd (Ig) 8945, A AL
4 DNA W X 47 [Messina, J.P. et al.,, J. Immunol. 147:1759
(1991)]. HEEK#&H] 3 Pit—FHEG KRB F, A CpG TR
st DNA I FRABREANRZR R TH LSRN, AHIEET
CoGREMERZME DNA 7|2 B @MY RE . X ANHKIE
XHTTEMNE®: FAETHE DNA ¥4 £ F i CpG =4
FE AN T @l DNA & &) SR .

HEHEmT, ALk CpG AL RMHE@MLEFHLRE
TRAG G, L TA K 4 @E DNA #2758 £ DNA. 5 £ DNA
— B THERBRATHEAETRS X KNERFERT, 2
CHREREFRRVFEEHRE@mMEEL, B CpG T HF F F
E, R, H KT R CpG AT M DNA #) A LET A4
A EBRFARBIRKCBICENL, ENRA B, XHHEG
FAEZRMBET T @ERBRBRAH A B @RELEG RS
RiE#ZE, §F CpG BABIRBLHGBGET B @mige)Eie, ¥
A mBRBRAF AR TG B me B mpeil g
FNFEHEFUBMNEE DNA kY HE AN E 5, HABMHES
THRSRMEFL.XANREZESLCH B @RELEZOMENM
RARMETHRASAERERFFREHF T L EFHN
#l.

o7



AAAAAA

K, BBREAMFRRZLZLERFARN. FAT@EH *
AR FRMRA R LAY BapeTAdimeR gt —NEF/
5, MABRAEE DNA R F —F5, Am EREARBEFHAR
HAHEAEE., WA THLEEEHIE, a8 DNA 82
BETUARF AR EATHEERLAT. tld, TAFREGHS
SBEBARLHMEO T HABARRESMHREH, BHEFRR
R A G @ ¥ DNA Baiké g KW B @R —FufE
5, AL, mBART AL AEGFEFEABRALEF FRLY. #
4o, BE SR AGEBOBRAE, EAFR 1) AFER-DNA K
AN AE, 2) w47 & DNA F K345 88 49 3 2 P % 7 [Cornacchia,
E.J. et al., J. Clin. Invest. 92:38 (1993)], ¥A & 3) 54V 4§ DNA F X
AL # % [Richardson, B., L. et al., Arth. Rheum 35:647 (1992)], At
P, BT Aol 2f DNA S 4R M) B afeil it b CpG AT
RGP BIZETHELEREBS, LA GME DNA FIRRR TR
A RBH.

b, BRER, ARHERA B TRENNEARAGERF
BENPMEFRBHELFRERATE, AR THEHART AUE
BEAHT AT @mICs) R AL 8 DNA fo L€ 6y = ey
mERE R G, ApkERESEF CpGDNA Aty it —FiE
3T LF Cowdery, J.% A &) L #k[Cowdery, J., et al., (1996) The
Journal of Immunolgy 156:4570-4575].

LR BpEtEEAT Ig k83 B @IRAANA, CpG-
ODN Ri% ST THA R H) 4 Ca2'h, EEOABRARERLT
M E, RIP3IH ZA A FHIATFAH CpG A Té ODN 5 FITC
A HATH AKX ®EA R E KB Zhao, Q F AR ERAT
[Antisense Research and Development 3:53-66 (1993)], /+ L& & T
FEW RS, MEBIL, AR, AERRA R, XHE, &
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H IR G A CpGODN A M@ Eam. FETE2dEm
JOIR R ALAE A, X LEHBADGEASH AT EL CpG ¥ FLF
BMEEmET I ELTEEN: 5EK Teflon Mt
ODN RIFRF M, wRAEREADEEGIHRIARLADET LS
A B E LG EHELE ODN —H, & FITC R4
HE L C)OGODNRE T oo R MR, AAAHF L
bk A AE

Bt HIB KA, HFEEF NFKB 9 /- A& CpG B EWH
BREEHNFH., B4, A CpGDNA L2 B @K 4 @
15 4%/, NFKkB # 4 &F MK FHRFHT (B 7). RA, X
IR G ARA b -FARE RS CpG £TH DNA BT 546, b, iE
A IR, NFKB FLY AARE 3 #i4h, B7 PDTC ol &%,
%44 T CpG DNA T4k & 4l éd &8, & B Z B @0 ¥R
¥ Hmies sk mie R F Rk E, X3S 4 e AR E £ NFKB
EA.

*t NFKB #) % T ge A LA ALH . €l edsd it &M &G
R BEEN, RBERTRENFE, EAHLRE CpG DNA
A B mARFIE MRS L IEF RO RMEEE L AIEATIE
B, MBEGR MM A FORMEC, ART G SRS
#3744 AR CpG - FHEREAET¥E R, R, CpG DNA
i B miaftigme b MR FFR ARG ES, AER
Royall, JA AT ey 8B ME X FH R EFA 123 £AFTIER
[Royall, J.A., and Ischiropoulos, H. (Archives of Biochemistry and
Biophysics 302:348-355(1993))]. A, &t & iX sk B M AF 6 47
|40 %, 231 ] T NFKB #)% 5L 25 ¢9 CpG DNA #t 4a fe, %7
Fo e B F ik 8935
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F—AFAMAZ, CpG DNA HeofTheis -5 T 5K & H6 &
A, REAPAGWREFARIERT FEFRA R B R |/EH DNA K
MR BRI AT, X ARk MBI, AT
AN HAZ T/ CpG DNA FL R B M E e+ 2 &
24, AEAARBRAYHFREIFH A ZBRLT R, LER
&, 4@ K. F bafilomycin ¥, EA1BELRE b T4E,
HIARBFTTARXBEMNNHALELER, XY RAT IR B @
B S AR 123 kA TR EEEMGRE, EEANE AW
PAASA S RO HERBE T T @ el FFRER
28.6%. EHFFFMAe, RAMRNIANAKFLER PMA 8T
EERE®IE 20 24 EM R KRG F) 80%, Brfakst® (B
). ACpG FEFHMA B MELE TR MERNKFGRG,
RTF S0%e@mEhra (D). K, ART CpG A X
ZIF RPN EEERAENBREIA T TN IEN
REMEKFGHERSG (EL) .

ERREAAN, TELEREFIFE (B 8B) . &4 ¥m
o BA MG H FRKPAMEERT — 2, E A ETFPHR
WML R A 43% A M, REL 2K KT £ CpGDNA &
FHmRTHREEEGEF (B) , 225 F PMAFET
Exdmvmiet eI L E R KFEAME (EL) . XL
B, 5 PMAWLEEFEXLRE, A CpG DNA 4= B 5 &
BAMRMTLEEZDNAEAHAKRTZHEBRATER, LK
miaE ey o ae. RE. E4e®H . LA bafilomycin F
R 72 CpG DNA 74k NFkB #9# F], vA B 5t RS 64 % 38 Ao a8,
B F ooy if R ad .
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CpG DNA #1R MW & FELUR B & % 5% & 5%

CpG DNA 3t B e é) &L th Rl Fil il B mie Likehf3 5.
BRI T XA T, BFDNANFHBaRTAEITEmE
DNA & A 3R 4k 25 44 B F) Bt 89 CpG M~F 6915 5 ey R MOR 7F
fb. udt, CpGDNA BEF B@E HRKBELTE, XFe
MIAR ALt B KB40 DNA AR ELE TR ERY. &
%, s bDNA #H £ E Tl B 3HH-DNA s ke 4. BE CpG
DNA ARt & e B FAHENRN, A2MEFITEFHA,
EHAZAAARLZGEBREBRAGEEIREAFENAZHK
F e EF ¥ DNA, HAEFHFERMLCPG FHEL. INARE
BT EIRFE &K ARALEE F CpG DNA i & 69 1M £ & F AP
BB EG A E.

BRBAERFRG—EARENRBREAGY, Hlio, KL,
BRI EANRERKE, 2R i) 2 EMNTHFHEA
P eGR4, CpG DNA st#hEmRe FHRZA T S5 @R E
FARG LAY, MAS R BR EIG, XHmeR
GBI RO A S B B R SR AR EMmE L. XK
#HIL—FP B, BF CpG DAN 3tk & 48 Je & & 1L 7T b /2 & 4 0 48
*F R ALR, FEEETHARS T pHY. A THAERR
B, KA T 3 DNA B H # R 1 6) 3 4l & 5 £ B M X
33 em AR T T AL B ALY ) &) & T 2 T CpG DNA.,

WA R B 93 CpG DNA EAHRFHHE @R ELAR
REFEEE (ROS) 894, LEMMEVAR B @i %m0
R AR A S AP AMIE S k. AR IBRILE IR B FE
£.°F . bafilomycin A, A A EE X, ©NEH FE e94E AAH,
2+ CpG #%F 4 ROS A A AR, 12225 d PMA. & CD40
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* [gM B2 6% FT A~ &) ROS #4 /= A & A ¥ ok . ik 5 % £ 7 ROS
AR B EFERGHCBRFLT AT RL, X
A ROS &) 4 —fik 3 TAH AR T 8L, HRLEZEE CpG
DAN #) ROS ¥ FF & £69. L2 CpG # ROS & 4 * 3 4% NFkB
el dhhe B B EE AP H, AIARL RZ NFKB #FLed RBIAR.

AT #HE CpG DAN A A KT &G BALR Ty K PTAL 5| 89
EE &R MR R LT, #47T &FF E£8. LPS # CpG DNA
HFF AR Uik 49 NFxB 4L, #5 7 AZ X E mRNA KF,
VAR @B F 40k, DNA #F NFxB #) & LR #F CpG AT, B
AETMA CpG FASELIFW bDAN #%, LM E ABEL
#$#mITELT CpG # ODN FiifF. RAMFHAKRGREIS LT
2, WMEILE NFxB £ 4% .36 pS0 A= p60 48 45-, HFHIEBARE
#eh 2, /£ LPS 3 CpG 422 ¢4 e ek &) NFxB #E MM A IkBa
Fo IkBPRIMEAR., AP, HAKRBRALHITH Mk FMHEAT A
HE CpG S &ML, =EASES LPS FF A EHRAE
HATTHA, BF 28GR, 2% TN BBAKRE S EE (<10
UM) 4| T CpG AR empeyFih, BHah FRAKT
R EAFILHECHBRBENLEARENEZHONE (Fldo,
100-1000 pM ) . X RB X # T £ CpG DNA H| B R G NF
FARM T pH 912 T AH 6 A &
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% 15. 4% A A8k R NFkB /&L e 7 #l 2t CpG 4
TNF-afe 1L-12 £ X 4455 4 M 31 H

7 W

#ivdy iR [Bafilomycil R& |E4ed KX |NAC|TPCKKR T H ¥ R E

(250nM) |(2.5pg/ml)| (10 nM) [SOmMMSOuM 0.1ug/ml| FH %

0.1ug/mi
TNF-of IL-12 |TNF-of IL-12 |[TNF-od IL-12 |TNF-o IL-12| TNF-o.[ TNF-a.{ TNF-a TNF-a
Al 37| 147 | 46 1 102 | 27 | 20| 22 | 73 10 24 17 41
CpG|455(17,114] 71 | 116 | 28 6 49 | 777| 54 23 31 441
ODN
LPS | 901|22,458|1370[ 4051 11025{12418 491 |4796| 417 | 46 178 1120

A 15 8 7 IL-2 &= TNF-at9#R: | REZ@mER 1774
(* IL-12 % 1 x 10° e/ E #, 3F TNF-ah 1 x 10° @/ EH ),

A 4 5 o R 37 R B EA el e T 3ER 200, &
J& M CpG B 8 (ODN)1826( TCCATGACGTTCCTGACGTT
SEQIDNO: 10) #l#, # ¥F% 2uM, 2 LPS % (10 pug/ml) ,
# TNF-a# 4 N8F, st IL-12 % 24 b, E EF®R, s L#F
#% /8| ELISA ##) IL-12 & TNF-a (pg/ml) , #BHER LU X
#K[A. K. Krieg, A.-K. Yi, S. Matson, T.J. Waldschmidt, G.A. Bishop,
R. Teasdale, G. Koretzky and D. Klinman, Nature 374, 546 (1995);
Yi, A.-K., D. M. Klinman, T. L. Martin, S. Matson and A. M. Krieg,
J. Immunol, 157:5394-5402 (1996); Krieg, A. M., J. Lab. Clin. Med.,
128, 128-133 (1996)]. A R4# CpG % /L& ODN & F @i iZA
FE@mEE Fe s, £ IL-6 694 R F £ L3 T 4844 CpG A
B sFFmmd, LLTRARR@IER B @iz CHI2LX #=
WEHI-231 ¢4 2%+ . 2.5 pg/ml #4848 % F< 5 uM. NFkB #F4
bR T I .3 PDTC 45 F @B Hldn [ f= 11, Mk 748
e B R, S EAKEREAE 10ANTRYEZRTATFIG
$ R,
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W CpG AAMNERAFLTIRS OFLRARAGMLL
BN EARAER, AAMESHAFOMETSH T EML CpG
DNA, i ff £ RERLSHEMN A amBAEFLEY
—® ) G EARABNAH RS R, EREMNGERAIHE H T
BT . RATST AR A FET AR F B CpG M Hiw S @
BEREL A AL, HBE T — AL he. BFEE
MR, REGBEIAMAARMEDBR LB, AR RN
R G bDDNAK-FTULARRUAFFARLLELN . HAK
EubRFETCHART CpG DNA £HNFheitE A LS,
BAVE BRI T A5 & B W 4E 4 AR P9 Ak B4R & 3 ) ) &9 37 &9
E %A,

CpG#HF I ROS A F T AMIEEMLGBELER, R FA
NS XAERGEST. ROS ¥R N- B -L-F BB
(NAC) 3t H] CpG # % % NFkB 4L, @B F& >4, LA B
mMAC AR, XA T AL EERP ROS AFHRBAE.
X sk ¥R 5 @ 69 L3 ROS £7% 1L NFkB ¥ #) A & 6942
4~ . WEHI-231 B 48 . 5 x 10° @}/ £ A VEH 32 A £ 5[5 pg/ml
(<10 pM)I X B FH % ( 0.2 pg/ml) &H T HEK 30 04, KB
st 4m 0, 5 4y X AE B B8 Lk £ RPMI 344 % 10 24F, HAa R
# A CpG ODN (1826) %3 CpN ODN (1911) 1 pM, Kbk
B & B 8B (PMA) B FHE (jono) . ABSxt@miefl —=
7 123 R EFAAXBELSIA ROS &9 >4, Bk
M B R A BT B ik 69 H4F[A. K. Krieg, A.-K. Yi, S. Matson, T.J.
Waldschmidt, G.A. Bishop, R. Teasdale, G. Koretzky and D.
Klinman, Nature 374, 546 (1995); Yi, A.-K., D. M. Klinman, T. L.
Martin, S. Matson and A. M. Krieg, J. Immunol, 157:5394-5402
(1996); Krieg, A. M., J. Lab. Clin. Med., 128, 128-133 (1996)]. J774

mipg, — AL mEE, 2577 GRS pH ¢ CpG #5489
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ORS H&. 5z 4R, CpG DNA A H #F M ROS # > &,
BB AAEAT T A R &9 oK F MG 40 ROS. X2k F o) RE (AR
ARtk 5 3T 69 4% A AR BR AL APl — AR R oG R E B AE T AL
CpG DNA #9881k, A % % 4%% ODN 3= Tonkinson ¥ A A7 i ¢ it
4T T 4E 52 [Tonkinson et al., Nucl. Acids Res. 22, 4268 (1994); A.M.

Krieg, In: Delivery Strategies for Antisense Oligonucleotide
Therapeutics. Editor, S. Akhtar, CRC Press, Inc., pp. 177 (1995)].

B & F v el A AR BAL BT E R, LR E] T AR 4 M 6 I
R. BEAZERATES ZRFRBAMER.

KP4 NFKB T £ B A EA R ERAA T, 121 £ CpG
DNA ¥ E b A &I Rk #. H T HALXA NFKB F/&
5T CpG A0 A B RAZLIMY, AR AR —ARRE
A F B kes ks (PDTC) ik # IkB BB L7 #) & A b5 &4 T A
CpG DNA 7 {t. X4 NFkB #FLei# sl £ H T CpG ¥
HRAEEEFmEEAF mRNA &4 A6 AL, B+ NFkB £
KB P HEAINFHAOERER., EXERTHAGEST,
AT AR RBE T @EOERD. 1774, —F D REH
Mm%, A S ug/ml KB EF NFMB(CT). XAAEH(EC).
H F A AL X AT ( mEC)DNA( A CpG ¥ A ALBE# /7 F K4 *)
BAEGEA TR, &5 0.75 uM #9 CpG F 4% B (ODN 1826,
% 15) 33k CpG ODN ( TCCATGAGCTTCCTGAGTCT; ODN
1745) 324 1 Rt, RE, stmp#iTER, $&HBRRRY.
A 3 F] NFKB 1% 5. 69 3044 ODN #& 5'3% 30 At 4792, Al 4F EMSA
HIE4, BB BE BN AELHZAT[] D. Dignam, R. M.
Lebovitz and R. G. Roeder, Nucliec Acids Res. 11, 1475 (1983); M.

Briskin, M. Damore, R. Law, G. Lee, P. W. Kincade, C. H. Sibley,
M. Kuehl and R. Wall, Mol. Cell. Biol. 10, 422 (1990)]. p50/p65

AR 442 E A 2 p65 A= pSO WA R MM AR TS 5 kA
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[Santa Cruz Biotechnology, Santa Cruz, CA]. A J774 @R 3 K
a3t CpG #-F #9112 R £ LPS £ -§¢) NFkB Fieed w4, HFme
AR BEARE (20 ug/ml) AAEHFHTHRER 2 I, RE
3% i ) EC DNA. CpG ODN. 3k CpG ODN & LPS (1 pg/ml)
R 16, £B@ER. WEHI-231 F= /8 M e ¥ JLE] T 484U
8 B SR M CpG #HF 6927 NFKB #7& bk, iX sk 2Rt 47 =
K, BBV REEEA 25 E£20ug/ml, #3574 XK.

LA THA, CpG A #4) mRNA £ & F FA% AR BAL VA
B A B @A ik 4a e F 69 NFKB &4k, J774 mfe (2 x 10°4m
B/EF ) AR REAH BE2.5 ug/ml (<5uM) ], R N-F KAk
E2-L- XA RBEATHE (TPCK, 50uM) , X —F 4 KB/ F R
B & & BEdr a4, LBk IkB & 49 KM EsLmit ) NFKB &
W, REsTmRTH K, RAHLKHAIFEH DNA (EC, 50
ng/ml) . 4 BAg DNA (CT, 50 pg/ml) . LPS (10 pg/ml) .
CpG ODN( 1826, 1 uM ) . &2+ B #93F CpG ODN( 1911, 1 pM) ,
#4738, WEHI-231 B @M (5x10° amp/EH ) £F REA
BEEE (0.1 pM) ARKRFHEE (0.1 pg/ml) FLENHFH T
F2 B, KERATHIM, A E CpG ODN (1826) , HAf
B 49 3E CpG ODN (1911, TCCAGGACTTTCCTCAGGTT) . A
¥4 0.5uM, B4 8B, ARXARFALT, BRHBKESE.,
B RNAzol 488 M & JLA H R #18 RNA. #A4T % K41 Rnase
PP, B BB AN AT A 4T[A.-K. Yi, P. Hornbeck, D.E.
Lafrenz and A.M. Krieg, J. Immunol., 157, 4918-4925(1996)]. 44T
thdk 8y RNA FAFKHEAN, AEBAURNA 4F 4 8 B
(L32) . *fXSETBHEFHE =k, FRMAUHEXR.

ks R A AR C @miEst CpG DNA #) 5 & % il i #7451
BEAM, FATHRHM pH 49 A ROS &5 4. k¥ pH &7 K
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THZ CPDGDNA WgiE R T H B, ROSH) 4, HF L e
HAE.ROSH ZWHAGZESH AN MR Y HETERNS
—AEE R ERZ AR AR KIEARTILE By A
1254,

B EEAARZ P REWAER —FHEE R, ©HFFHEIRI
4K CpG A7) DNA, HAFHABRRG T4, AHTHEREIE
IR P LB R4S CpGDNA k8 i, #AT7 kit s
£ EFHH5H(EMSA), TR 65 R4 SHSHIFIT T H AR
FH CpG AAHEE TS, ANA —FFMUFREEEH CpG
AAHFEEZTHHERBNELSGETYGR, ELREH) CpG
EAHFHETRES, LB HMTREAT 4 CpG AAME
MG Ls ., XAEASFRANMANT L ¥4 4K NFKB £ 415 %
69 FAX T BR AT A3 ] . X 32 NFKB A X B O A 25 # ¥
M CpG FMFMEL N EARAEG R ILASKGERNRS.

£ NFkB # 3% L& 84 8F 1) 5 L& H £ 3. CREB/ATF & 9§
AN, B, XEHI\EAHRM/ NFKB B R EF LLE S
CpG #ZBR#94EE, MAMBET CpG FHREXMN I XN LEREE
“F. THe 2, CREB/ATF A X ¢ & & K5 NFkB &8 X
REHTARAEFMNFXBELER, LHTAMBE CREB Ta R
WS A A SMAE CpG AAMBF MMM, TTREGZE
A% 3 B4 4 4 CREB/ATF A8 X 69 & & /i, 53 NFKkB & 7E 4,

Hoh, BRTHGRE, CpG BTl TRAF 4/ ¥4 —
FrAask s, EEAFE CDA0 T R 4, 48 CD40 #L L BE
B8 % NFKB E M. X449 TRAF & @ /i ¢ #-F .35 TRAF-2 #=
TRAF-5.
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- 5, A A BR ) T

BEREPAF, HBTARA KRB BRI QEMEKB 5%
AL M. PFldo, TeA KA b-H T X R XK %8 85 )5 [S.L. Beaucage
and M.H. Caruthers, (1986) Tet. Let. 22:1859], #% 3 H-3%8% 85 %

[Caregg et al., (1986) Tet. Let. 27:4051-4054; Froehler et al., (1986)
Nucl. Acid. Res. 14:5399-5407; Caregg et al., (1986) Tet. Let.
27:4055-4058, Gaffney et al., (1988) Tet. Let. 29:2619-2622]., X ik

WEABRTURTEHEFGHLEELFTRESRMLE LK. 5
S, IR Lkt FHEMNCBRELENBERAES (Hlde, KAEHE
DNA 3 cDNA) ¥ #& 3%k, ¥4, AikF|H &S, K
St il A AR BE A 0B G HLAR.

ATHAFHRN, BHBALEAALGRERNE (Fldo, 3T
BRI B S AL B A B G R I Y ) L. KRB LM, B
o E M, TURITHBEKLER. 75, HBHIEEAA
TOAB AR B TSR ER. RENEETBREATE ) Hy
B R BEBR B 15 4% 04 T4k, AR BE T UL A B BB AR B R
BB AE R, H-BE8% A5 R AL F A AL, FE ) Fe Bk 04 BEBLBE T AR
dde £ B LA H 4,469,863 FHREN F RS, FE, FE
ez B (APHF e RARABEARD T H R 5,023,243 FHEK
M EF B 092,574 F ik 6g F kAT AEAL ) T B 8 64 A
B 4 B AR Ak R 4. #ATH T &) DNA T8 Fiire
# sk B, 24 4% £ T [Uhlmann, E. and Peyman, A. (1990) Chem. Rev.
90:544; Goodchild, J. (1990) Bioconjugate Chem. 1:165]. ## CpG
E A 2-0-FRAEBILIIARRAENL, KRB CpG L ERE
o, EE L, TERFEAAEMTIHGESTALLHBR CpG
M, BHRMAS-FENCERAKCTRBRMMIHHZ,
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llllll

ATHRALEH, BB TULSAeb¥emie [Fl4v, B @
fo, RAmpfe R KA@M (NK) JREEZHEFRHGH>TH
/AR GFRmE e BRI TR BRI SR T,
BT RE T HER LM S E TS Fil il A4 4e
HEAREBEAR, TR GEH EFGBBEF ZHEEH, #ld,
EAF A, E TRk, N-3E348 4 -3- (2w —si %k ) HBg
(SPDP) . ABRAET VA A Bsm g B R CIZ AR R AR A EAR T,

LB A BHEAEBR ST E 5T N A

ARIE % B R MM RS TFTHME, TUARESHFEV—4 %
PRI CpG —HHFRGBR S TFTLMTERANLEHREF “2K
AU KA, B, SHEYV A ARFEML CpG —HHF B
BGARBE T TVARI R B S8 A S5k T 5 % 60 B B 4k & m e (1)
4o, B@R, $HMER NK @K ) ARSI RERF LTSRS
Mit, REBWILKS ML LKA,

Ede R P46, AT K KT R CpG 94588 5T
EE, AR HFHMMBELS T IL-6. IL-12. IFN-y. IFN-
o~ IFN-B. IL-1. IL-3. IL-10. TNF-a.. TNF-B. GM-CSF. RANTES.
LELAHELCHHHE. £ B mE. CDA'T @mfefefizmiod &
WT IL-6 RIAMRFG,

KA R AL B 5 F LT AR R — AR ST R R AL
EEBZZGFNT LSRG EIFGELE. RENZ, W LA
RIBEAZR ST HR G AR MRAT— ERBEL TR, TAY
MATAR RS —RZEA, T —REOERR, FRAOWHTLE
BRJZABRGBRM R VR ELEAGGHE.
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WwRAGRDNARAY, WESARNMASREZEHEE, §
4, OAFHRABHARR AL LAENENHRMH, XK, wREE
HMERSA CpGAA, AEARHRMEER. Bk, CpG
DNA &R B “AF5” HER, HIRERERTER
BANHILR LA RMG R, X% 5 XL-F A CpG DNA
AT Ok e fe B E 4 “E Ik FRIR E M6 64 5 B k] oM 3
AR ST B 4 Beeg 3 Bl BB 694 R

S AR B A AR R T AL CpG R G AHENR
ME@mEFLRE MR ARALE, XLE5EFRGWH (#)
S, 43I ) RARE G, KK A R HEM AN LR
BB RRERAFNRELES AW E AR, HMmE
Z, EARMASEREREATK, R HFHRE (HRR) REE
A (Th2) , #ELAFE@RLAEEL (Thl) ZEEE. T
H S B A, KRR RDGER, ANEERSY
4.

SRSl S R b FEAL B BT A AT KRS AT XA
ZPRZELY, ARGEFBERAMNUSHILFTIRLBETNE
£, RiBTHFFREH@mOE T4 GM-CSF &g BRI,
CpG M BRIE 3 F K 2K & 504 I 49 S5 B 75 M Fe R B A1k 09 B e &
M (ADCC) . #F NK &M ADCCHFFTUARAREREEHN
R —RAEBENEEERFTFRA SR,

BT ik 4 %, 0% R SOM A B o T 49 B shed —AF B A A x84
FHBAE ST, AR B A TN LA T4 GE RAERTFH
., BAFTRMACPGHBRFEFI BB TFELE2AET “Thl” £
ey, PR IR ISR MBERELEHFSE IL-12 = IFN-vH X.
RTINS AL EMARA “Th” LEEE, L E %
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e * FIRk e B EEHF4 IL-4, IL-5 = IL-10. —R K3, Ff
AT HARIEAIAS Th2 2B S & B ENF49F Thl LA
BENFHA T RBAER. AT LR MRS T R R
FEMTh2 (5 IgE bty F A Fo il SOH X ) #4845 Thl EX
(iR MR L) 6L, T md s R RABH BH T8
S R B AL B R 5 AR — AR B RS T R Bk i AK

SHAFTEAL CpG AANBBLELFELFARTHES
B M. Th2 wmAeE T, &5 2 IL-4 F IL-5, A AR RALY
SR AFERGHEN., LR TFRJTRBREARENER
MA &, LIEIGERIRRZ LR, Ao mietsibitfd
i, ARt EKkE. Thl |aRB-F, #4352 IFNy#F
IL-12, T vAst Th2 % M 697 mfe Th2 @A B T 644 > #4737 4.

R ETEMERG 12 PATLARBEGHRHE, &HFRFR
1 CpG A4 FEAZEFM (7, TCCATGACGTTCCTGACGTT,
SEQ ID NO : 11 ) , 42 & & x B ¥ # #F 8
( TCCATGAGCTTCCTGAGTCT SEQ ID NO: 11, ), TT¥AE
ARABEAPHILE KmpEAafdpabaiit. R TZ,
stefF s tm ot & K eG4 AR X T b Th2 5 &3 4 Faxf
Thl F 2455 F45.

EAAEAT, AN EFOEETNLAMMHEEES T 8
TR A S L B E AR B B R T VAR 42T AR 46 ik TR AR B B ARE
T demie (#lde, B @ mie) Be)F Xest 43,
et adEEMe (AT, #RA. BAS, BEA.
MR, £). &MHTA—RERE, LTIAEREE.
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HBRALAEERKIGHh—2, HFTULHHFEFTRR
HBEAK—FSHH, ARKLE, K& “HEFTRELZHRK” 84
RAR Lk 58 4B ) AR BR K AR MM Ak — RS IR T UL
BAA XA RRAGWR. IFGBRGH T QIR EH. 5K
AR REEHIN . LR, F¥, REHEFEHYHRE A IH
A RARABE RS, LECHEL A THBFABIRLAE
AEAEIEGEEZA.

RIEEES T “ABNE BYRTERANETEHLEYZ
MEHLMYRAL YK E. Hldo, T4 HFE VS —AM~RFEAL
CpG MMM T R A Ruserahit, EH FRHBRMTE.
FIE. XA, REY. RAHREAHALTANGHNE. 2T TAK
WA R, A RA R T AR T Bt 6 K B AR
F. A TFHARERY FRNE” WA RS BAAXE Th2 £7
MR AT H Thl 2R GEERTE ZHHE. 2 TAEM K
MR BHE, TAREBHSEBEFREE, #le, EE2ET
Mk mACKE, BRERAGIZE (Fle, SFHKRTEAL CpG
EAHBERCNMEEBRFTHEE) , EANEH T SHKRE,
AR SRR EF . AABRHEAAR AT 2 #HAITIELIRG EE
AT AAEZRABNERETRGEFAE.

AEP RS FTEREAPPLTEHABBARL, XX
B RNAEAT R ERHBREA. ARPHSXF ARSIk
(EiEdkA#, ARG EH, DTG EHPH, B REN
) iE ) ARBL AT EmAHFTF AL
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5% 3 ¥

LH#F) 1: ODN 2t B & ¥ RNA 4 VAR 0 Fe 48 30 64 T

I TR A A T M AR R AR B 6-12 JE #544 DBA/2 3 BXSB /) &
(472 Towa XFHHFEEHEP S, AALAURGRE EH/)
e % B e, Ai-Thy-12 B T @, shHhemp M
# % ( Cedarlane Laboratories, Hornby, Ontario, Canada ) (3t/& #F
h “B@f” ). Bae¥ 4K VT 1% CD4' 3 CD8 /. 8x
10° A~ B tm o4 = A A 96 JLMGHEAE ¥, HFILF4A 100 pl &
RPMI, £ F 4-# 10%4 FBS( /& 65°C T # R & 30 54 ), 50 uM
8 2-3 A 85,100 U/ml 89 F#F,100 pg/ml £ F, A A 2 mM
# L-5 888, A#AT 37°C T &) 20 DHAF3FFHRegF ez, Ao
20 uM #) ODN, #-@mAAevl 1 pCity *H ARHF, 4 /86 Elkikam
B, ¥4 RE e A 20uM 49 ODN 32 4% 48 BF &, 2T 43k Ig 69 B
e f ELISA Sk, R 1 B THXNOER, HEN
A5 4 A ODN 32 3 & &m i tb. 45 1F 3] &4 ) 8048 20 . “H M F ok
MEFT ARG 8 R, 122K AR5 ODN K206 B 3 i s 19
4k 4% & M 47 4) [Matson. S and A.M. Krieg (1992) Nonspecific

suppression of ’H-thymidine incorporation by  control

oligonucleotides. Antisense Research and Development 2:325].

L4 2: ODN X B A4 = 1gM 8 3 5

RGP ARG N @ &F R, AR-
Thyl, #-CD4, Fe#.-CD8 Feibik4#, R4KkF %k I Leibson ¥
Aty L #k[Leibson et al., J. Exp. Med. 154:1681 (1981)]. # &
DeFranco % A #9542 & [DeFranco et al.,, J. Exp. Med. 155:1523
(1982)]AA K i% 4 Percoll # B #) 63-70%#4 % & & % /KR ¢) B &8
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(T A5 %<0.2%) . XEHER LR A 30 uM &) ODN X 20
pg/ml 4§ LPS 3& 3k 48 J ib. EE 456 IgM 49 B e 5 & sh it 3
# X, # ELISA &4 ® % # £ [Klinman, D.M. et al., J. Immunol.
144:506 (1990)]. £X /R F, BaRAER-IgEFHMELE L
k6 m, EBMAFAEN Ig (> 99%E) [gM) Al B4 88 88 -474T
&) 3. -Ig # R [Southern Biotechnology Associated, Birmingham,
AL]. #4 B @R = 4 6 ik A e A BCIP ( Sigma Chemical Co.,
St. Louis MO ) kWK, EAAMMA LN, BATELLER
. stmpet AT RS, FAT 20-40 ALK ER, ALRAZ
S o abdiiked B e 8. PTA e RIARSEAT = K (338
kA1) EFEEREF, BHkS LAFHRMA ELISA R4 R
IgM, -7 7 E% CpG-ODN # AR % & .

ZHH] 3: i DNA X B 4064 4%

s+ DBA/2 B & je it 173& 4%, FAw A DNA, Az 50 ug/ml
# a) Micrococcus lysodeikticus; b) NZB/N /) £ /#; c) NFS/N
D BAR K E 40 DNA, 323k 48 8t B, A PH M, 4 D BIL
e, 3T 34 49 DNA # 5: fl DNASE I & 37°C F 8 #% 30 4-4F,
KA mpedE i, A ELISA- S RER T T /£ 48 D ateg et
i, KRB DNAFF L IgM B BRET 884,

2t DBA/2 # B @ e it 473& 3%, RIm A AETHR, AN 50
ng/ml #9 LPS, X 20 uM #) ODN 1. la. 4. X 4a. B F@eiFf
A% A, 8. 240 48 A i E mAe. *F BXSB e B L34 4] 1
PR 4TI SR, 4B Ae A 5. 10, 20. 40. 80 uM 4 ODN 1. la.
4.4a K LPS. £XANFEEF, & mA ODN #-1-3LF % 3833 cpm.
HAFBHHFITE Y =k, FE THAMUNER., FELH =40
A7 AR E T 5%.
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L 4: ODNM AKX F L@ (NK) FHexs

10 x 10° A~ C57BL/6 Mm% k42 2 ml &9 RPMI + (3% R %
B 1 HAFANA ), AR R A 40 pM 4 CpG A 4E-CpG ODN,
3E 5 48 ) ut, shitmpe s, AT AL OCr B R F 4E 2
Ftmie, R F4ER T YAC-1 #= 2C11 X @ FF NK S04 fetn o %
[Ballas, Z. K. et al. (1993) J. Immunol. 150:17]. Av A\ &) 3B 40 2K
BEARE, BELAVAMHLEFEINE 0.2ml 4F 10°A °ICr #7iT
f¥emie, £ 37°CERAT 5%8 CO, FEF 41K, RER Y,
gt Bk F AR RO E . R E M R
2, BEFBEmBAELENY *'Cr A EimPh LIRKREH
ICr B3, 5 R 2% LBUEIG 8 ST R ZE 905 83T et
# *1Cr cpm #AK A8 b,

F A 5:  CpG AL B ODN 64K st BE R

s BARE, BAE R 24 025 ml 49 £ 3 PBS A X H EH
AR BER% 8% ODN & F PBS. 24 /BB, KM@, ®hilx @
&, HITAX@EARE, RARLEG1HiE 6B2, kiZH B
mpg, VAR A HEIRiEC I Ly-6A/E R -Ia" ( Pharmingen, San
Diego, CA) H Iu-Bla-1{Hardy, R.R. et al., J. Exp. Med. 159:1169
(1984)]. B EHMEHTHR DR, HFR 0 XEHBTHH.

) 6: FHABEBL B ODN 3+ B 4n 0 4] 3 69 M

A AR BEB% B8 ODN 323 B @86, ODN # A 2} B ODN la
# &%, X CpG ODN Id A5, RAFH 3Dd A5, 20
A, mACH A, R4 PEERACHME, REkHEmi
H# & cpm.
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k#F 7 BB THRERIT

WEHI-231 482 (5x 10°A~/3L) F 37°C F#&&k 1 I8, #
FE R RAL LPS. 2B ODN la. CpG ODN 1d. 3Dd, #&/EAA
F-IgM (1 p/ml) . mBegk 435k 20 ) 8F, A 2 pCi/aled *H
B 48F, EXANKET, &KH ODN & @fe R F #i-IgM & 4
A% 5| T 90.4x 10° cpm & *H MBIk, & 1 ¥4k 9 B8 — B8
ODN #.4-F T AR e94k4*, AR da T ODN #) A — 2445 %
Mg, EATERMNAITES 3K, AIAAMLER,

Ep) 8. WA FEF IR IL-6

DBA/2 s~ & (2 A %) R A E5 500 g CpG 24 B AR
BEEg A ODN. ZEME 6 RE B E &b AR, A BEE
BrE 2 A&, A Elisa MZ IL-6, IL-6 #RE R 5w &k
R E, ARASKATHE IL-6 HF. ZRMGEEEN 10
pg/ml. 8 ‘B G kAR,

L 9 EZHGMEFIEIL-65#E

B K AdmPe & . DBA/2, BALB/c, # C3H/Hel I*&., 5-10
B, AR amikR. A ) K#KREHT The Jackson
Laboratory ( Bar Harbor, ME) , 4 lowa X F#ishp4HE £+
AR R EAES TREAFAR. DK B @EE CHI2ZLX
¥ Bishop #+ (Towa X5 ) MBI 4E.

#&mp. st ZIFLR. NI RYRALBHEEL N B
6 BiF k. EAR-Thy-1.2 FeAMEEEHRT T @86 R
e, FHxHEmhie M ( Cedarlane Laboratories, Hornby, Ontairo,
Canada) &+, FE4Kk4odl APTi& [Krieg, A. M. et al., (1989) A role

76



for endogenous retroviral sequences in the regulation of lymphocyte
activation. J. Immunol. 143:2448],

ODN # DNA. 8 — B K F 8 (O0-ODN) #= £ 4515
8 X BEBL B ODN (S-ODN) # B T Iowa K% DNA ¥ LM
&, Operon Technologies ( Alameda, CA) . X #F % DNA (i &
B) #=:» 4Bk DNA ) & F Sigma 28] ( St. Louis, MO) . Ff &
%) DNA #= ODN #t#shfb, 1& A 65 L8 847 F /K8 (25:24:1)
o/ CBEIRE ., EEAH, s KA H DNA F= 4 M DNA
Adh 10 540, b3S 548, RENAH RS, STTEXERE,
X A H DNA F=.) 4 g DNA # B DNase I (2U/ug DNA) 5
#, 37°C F2 /B, £1XSSCH, H5mMMgCLA#E. 37T
st KB AT ¥ DNA F &) CpG — 4 F 8k A 8 e E7 F X4k, ¥ X%
A% DNA A C: G A% (M. Sssl; 2U/ug % DNA) F NE &+
B AL, Ab AL 160 pM & S-BRH F AR BL, 37°C T L AR5,
st AL ¢4 DNA & shib 3 B8 LR 8E4T. T A L4y 3£ A Hpa II
B, BB BRI RAE, FTA 8K A T New England
Biolabs ( Beverly, MA ) . /& ODN ¥ #§ LPS K-#{&-F 12.5 ng/ml,
KA DNA #Fe.) 4B DNA ¥ 44/ F 2.5 ng 4§ LPS/mg &)
DNA, & &40 # %,

M. AR AR EREFA P 5% CO, AL
37°C 33k, A RPMI-1640 H 4t A 10% (v/iv) &G # R & | 4
foi% (FCS) , 1.5 mM L-Z&8 (50 pg/ml) , CpG &3k CpG
B%8% — & ODN (0-ODN) (20 uM) , #i4X B8 & ODN ( S-ODN)

(0.5uM) , R KB H DNA (50 ug/ml) 4B A% DNA (50
ug/ml) , 37°C F 24 8F (M IL-6 £7) , XNS5K (HIgMA
). AEHRENLEBFRBUNGARFEIRRE. AL
T, @mKEA CpG O-ODN &4, mARERAE (1-10 pg/ml)
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8 M eg KR IgGl 4 & IL-6 34k (£ LM MP5-20F3) st
PE KR IgGl 3 5 A KXMAFE b-F I8 (4 X E GL113;
ATCC, Rockville, MD) (20), 5 k. fE3&#fss &uf, sHzfdh b
7# % A ELISA ¥: B8 Tk #4740 47.

4 7 5% IL-6 # IgM. BALB/c ) R # 5k EH PBS, 4
B4 4% DNA( 200 pug/100 pl PBS/~ &), X 4T # DNA( 200 pg/100
ul PBS/. &) . & CpG . 3E CpG S-ODN (200 ng/100 ul PBS/
DR . PR (2 R/ AERE MR E G IE R M HIFH LR,
B AT, MR, MIRE, B M, MiX sk ZF Pl RANzol R4 W&
#.89 ( Tel-Test, Friendswood, TX ) #)]4& RNA.

ELISA. F & Immun 1 # ( Dynatech Laboratories, Inc.,
Chantilly, VA ) #A&#H, #8654 100 pl/3Li-1 & IL-6 £ 414
FAR(MP5-20F3) (2 pg/ml), &3t & IgM p-8 45 7 (5 pg/ml;
Sigma, St. Louis, MO ) /& 3% B& &% - 2% 8% £, 88, pH9.6 & ¥ % (15 nM
Na,COs, 35 mM NaHCO; ) , 4°C i¥&. #%& /&, A TPBS (0.5 mM
MgCL06H,0, 2.68 mM KCl, 1.47 mM KH,PO,, 0.14 M NaCl, 6.6
mM K,;HPQ,, 0.5% Tween 20) #i%Z &, A 10%FCS /& TPBS ¥ ¥
BTFMAEA 2 I, RSB REER. FHh LF. A biF.
¥ 48 #5 )~ & IL-6( Pharmingen, San Diego, CA ) & #1bL &5 /s K 1gM

( Calbiochem, San Diego, CA) #8A 10%FCS #t473i& & ¢ # £,
AR NIE, ZHEE, TRTRE 6. hizhk, £HE
R B A- ) & IL-6 ¥ L4k (MP5-32C11, Pharmingen, San
Diego, CA) (1 pg/ml &£ 10%FCS ¥ ) RAHEILe- K Ig

( Sigma, St. Louis, MO ) ¥A 100 pi/3sLeg 7 Eh AN &SI F,
TR TREY 45 54F, R E A TPBS k. HARiTRHEE (HRP)
F 44k K &4 (Bio-rad Laboratories, Hercules, CA) ¥4
1:4000 #9472 10%FCS (100 pl/3L) $#H#E, A B I 3lT,

78



TR THT 3004, Bo&B, MAXRK -8t (OPD,
Sigma, St. Louis MO ) , 0.05 M Bk & -A7# 8 & 4% 4 %, pH 5.0,
30 o4F. AN 0.67 N &) H,SP, #F1E B B, A A8 & ik AL
( Cambridge Technology, Inc., Watertown, MA ) £ 490-600 nm &t
A, BREB 12 F4H,

RT-PCR. AL 54 . EX3| 4. vAZ IL-6 8P 3 KA F
BE 3K 4T 3R A 2 JF 89 A 7| &k 4 A, [Montgomery, R.A. and M.S.

Dallman (1991), Analysis of cytokine gene expression during fetal
thymic ontogeny using the polymerase chain reaction (J. Immunol.)
147:554]. cDNA 4~ A&, vA & IL-6 #) PCR #f & A 3& B Montgomery

#= Dallman AF i& &9 7 % i#t 47 [Montgomery, R.A. and M.S. Dallman

(1991), Analysis of cytokine gene expression during fetal thymic
ontogeny using the polymerase chain reaction (J. Immunol.)
147:554], %A T RT-PCR i&X#), # X H & & Perkin-Elmer 2 3]
(Hayward, CA) . ¥ ¥ 30 /IR, RATHRRD
sk FodE FPiE (unblot) &-#F 7 % [Stoye, J.P. et al., (1991) DNA
hybridization in dried gels with fragmented probes: an
improvement over blotting techniques, Techniques 3:123]. & &
Z, BIRATME AR (0.05MNaOH, 1.5 MNaCl) ¥ T£i&
F 4t 30 oAb, REEL M A& (1.5MNaCl, 1 M Tris, pH
8) FHH 30 44, BRAREKRK, FREKE, £ 47°CHiE
12 B, Zetbsg A& (5X SSPE, 0.1% SDS) 44 10 pg/ml
6 % Mk kb & M T DNA. s #BU8 2 x 10° cpm/ml # IL-6
[( 55CATTTCCACGATTTCCCA3' )SEQ ID No:sé]éﬁ g-[**P]ATP
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BHITIRH AR FRAEATCHART, TETFTHRIK2X
SSC, 02%SDS) , REHMMHEARY. S XE£H 3 ¥4 1.

M H MR, DBA/2 A B @i (5 x 10°4~49/2/100
ul/3L) & 37°C FTAZAE. CpG K4k CpG S-ODN (0.5 uM) &K,
O-ODN (20 uM ) 4232 24 8. &G 4 S BF, Ae APHIB ¥ 3 [°H]
B (1 pCi/sl) . Sk ¥ PH)3& ¥ A %48 A % 547 4L ( Packard

Instrument Co., Downers Grove, IL ) #| % .

$ $e A2 CAT ¥R, WEHI-231 st (10" M) A & F LAn
AN20 ug SR HAAIL-6 BFHF-CAT HEY (B FERFH
S. Manolagas M Bt4# 4t ) [Pottratz, S.T. et al., (1994) 17 B-estradiol

inhibits expression of human interleukin-6 promoter-reporter

constructs by a receptor-dependent mechanism. J. Clin. Invest.
93:944], 250 mV #= 960 puF. @ & L&, s e A &-F¥ R A 69 CpG
X 4F-CpG ODN #|#. # % 16 18 /5, RAEEAE R &k N2 £
EEB A48 (CAT) #97% ¥ ([Seed, B. and J.Y. Sheen (1988) A

single phase-extraction assay for chloramphenical acetyl transferase

activity. Gene 76:271]. # R EHB S ¥4 1.

£ 10: XA CpG A A B &bk # A2 & ¢4
F B AR B8 4546

Kk A 7 £ 42 F J£ Applied Biosystem /4 3) ( Applied Biosystems
Inc., Foster City, CA) ##& 5 % 380A. 380B. 2 394 #) DNA &
&AL 2t ODN # 47 T 4 A [Beacage and Caruthers (1981)
Deoxynucleoside phosphoramidites--A new class of key
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intermediates for deoxypolynucleotide syntheses. Tetrahedron
Letters 22, 1859-1862]. *F5%8 —#& ODN A AF A #B-R AR L
REBEBE AL F F iR AR, ANX A A A AT AR BB
A, R ERAFRGREAK . OFFF LGB F BREA
BZ Bs ¥ & T Applied Bisystem 23] . Ff# 4 OND #) 8§88 — &5 #=
ARAX G B B AR R R |AKAE 55°C &% 12 Btk 4. 2f ODN
) B AR HE FBLE AT 3R 46 F 4218 8 AT & o T Bk — 24K 5% 88 85 % 4 A
BLEALF B S- (b-R FBEA K TR ) otbof 50 50K B K 5% B 28 Be
F Ao A [Wiesler, W.T. et al.,, (1993) In Methods in Molecular
Biology: Protocols for Oligonucleotides and Analogs- Synthesis and
Properties, Agrawal, S.(ed), Humana Press, 191-206.]. 4% ODN

o — AL B% R B KAE 55°C &F 12 EEHKP, REARA
HPLC & 4,

AT HEREFE ZQEFTREGERLETELSA T AN
B BS X T R BERL B VA B BEEE — A5 49 ODN, KA T A RNE &4
BRIEFR, XA RZN ETRE A E S R RE T KR F B
SR TIBE XA, M FRANXBEKRE LA T RALEN., AT
SREMITES, T A REAFRBFTRBUELEKT L5
A ur ], B A1%% 5 A F ks 4% ¥ [Jager and Engels, (1984)
Synthesis of deoxynucleoside methylphophonates via a
phosphonamidite approach. Tetrahedron Letters 27, 1437-1440].
EAGETRARE, T A 8 A ALK L E[S%ALFE
A, 100 mM &) NN-= F R B Abog I8, AT st/ mog/
ZTHEF], WA 450 AR, HBAKMFZAT FRAENKEE
BLES. H T FARNSERREE &4, T RS — 8 ARG AL
EAAE (0.1 Ma%, AwErkwh/2,6-=F Kebsg/ K+ ) .
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st ARG 2k A0 K A P FAB LR SRR KA 1:1(VIVIAE4CTF
B4R, LHRAEFHRE, BT KYF, £ G50/50 49 Sephadex
A L&,

BAEARLF, O-ODN 342848 — 8 ODN; S-ODN 34 £
T4 AR B 8L B 1545 89 ODN; S-O-ODN 4889 2 # 4 ODN, i
by ik 2 AR —BY, 128 5 3 A WA R AR AERR
Bg 1545 69 ; S,-O-ODN 38692 %4 ODN, R of P it i 2 5%
B B, 12 5'Fe 3'5% &) WA R AR AK BB B A5 4h 69 ; MP-
O-ODN Z # 4 ODN, X ¥é ¥+ Rt 4 8, {2 5% 3
e AR R T A BERE AR 1540 49 . T B R 49 ODN A& 7 ( 2t CpG
ZAEE A TR &AFE ) @

3D ( 5"GAGAACGCTGGACCTTAT) , (SEQIDNO. 14) ;

3IM( 5'TCCATGTCGGTCCTGATGCT ), ( SEQID NO. 31);

5 ( 5’GGCGTTATTCCTGACTCGCC) , (SEQIDNO. 57);

6 (5'CCTACGTTGTATGCGCCCAGCT) . (SEQ ID NO.
58) .

Rk ) AR ERART EI &R A EF ARt e EH CpG
F23E-CpG ¢4 ODN,

s #.. DBA/2 & BXSB % & F The Jackson Laboratory ( Bar
Harbor, ME) , A& EXAHFHRRAGFH T, A 5-10 A&
oy AMEARE @A RR, FBEMULER,

MR, T FmpRmaR, & A (5x 10
A~ 4m f./100 pl/3L )F 37°C ¢ 5%CO, 88 # F &k F RPMI-1640
$, FPAA 10% (viv) KR E D4 oiF (5 O-ODN 5 ¥ in # 5)

82



65°C, sHAXAE B 4545 49 ODN &9 KB Ao $ %) 56°C) , 1.5 uM L-
B5EB, 50 uM &9 2-3R X B, 100U/ml F EH A= 100 pg/ml 44
Bk, R B ERENK 24 DR 48 DEF. AL T A
1 uCi ¢ °H A M (e e B R#AT) , s fa 0
B, ok mpe, stiti®dn A RS, = FE LKA
E T 5%. £REH 6-8 ¥4,

L4 11; NK FMHeiFF

BEBt — 85 ODN M £ T Operon Technologies 4~3] ( Operon
Technologies, Alameda, CA) . X 8%8% 8% ODN ¥ A T Iowa X
¥4 DNA ¥ H M, M AT Midland Certified Reagent
Company ( Midland, TX) . X#MAF#% (H % B) DNA #= 4
B DNA ® & F Sigma 4 &) ( Sigma, St. Louis, MO ). F7 % 8§ DNA
F2 ODN 358 & R A5 7 B (25:24:1) FRA/R TEBERLIE K4
f&.. # ODN ¥ & LPS K-F4&TF 12.5 ng/ml, FidH XA
DNA #=.)s 4 B i% DNA 1&F 2.5 ng LPS/mg DNA, & &4 % # %
B

ReA HmHH 4-6 Fided) DBA/2 & . C57BL/6 (B6) ')
A, AEBEXAMBEY BALB/C ) S #FMHIE 4 Fli@id Veterans
Affairs #%& & -F National Cancer Institute( Bethesda, MD ). C57BL/6
SCID /)» 43 & /£ lowa K & 3149 kb4 SPF 34 48 Rk A6 ¥ .

ASh B o %A% 4k € g A6 ( PBMC ) 4 18 7T i£ 3K 7% [Ballas, Z.K.
et al., (1990) J. Allergy Clin. Immunol. 85:453; Ballas, Z.K. and W.
Rasmussen (1990) J. Immunol. 145:1039; Ballas, Z.K. and W.

Rasmussen (1993) J. Immunol. 150:17]. A3 > R &5 mpedk 5 x 10°

AR/ I B EALE 24 ILBCER Py ILA, BARTF 37°C 4

5%CO, #1718 % 45 P [Ballas, Z.K. et al., (1990) J. Allergy Clin.
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Immunol. 85:453; Ballas, Z.K. and W. Rasmussen (1990) J.
Immunol 145:1039; and Ballas, Z.K. and W. Rasmussen (1993) J.
Immunol. 150:17], AvAEkE, HAeA CpG &K 3 CpG ODN,
) & A 0 M E DB, R e A K AFE DNA )4 M8 DNA
(50 pg/ml ) 3 /& 37°C 323k 24 /) 60, PR A 6938k & 18 B &
Bk, HiX M A B @mIe, EBIART ML A AR ALY 4
JyBE O'Cr-#E A R F k4 K562 (A) & YAC-1 (M 8L) ¥esm
B, A EEEELE (LU) B, 1 LU & XA 30%4F 7 W IE AT
FEH MBI, JeRl FT4 o9, A3 fegetik, A
M & $ IFN-B4i4R ( Lee Biomolecular, San Diego, CA) , 3 IL-12
(C15.1, C15.6, C17.8, ## C17.15; % & -F Giorgio Trinchieri 1§
4+, The Wistar Institute, Philadelphia, PA) , A ANEMI&EH
Wt B, AERAN 10 pg/ml. EAAI-IL-12 B, B BN 4
¥ EERARAMAB) (REM R R HaTR) & 10 ng. €484
A IL-2 4948 R A A 100 U/ml.

ZHH] 12: b RAEMEA b By & K mAh e 4B
Foof ks A 09 K A4

6-8 B #89 C56BL/6 s & ( 5k & The Jackson Laboratory, Bar
Harbor, ME) £ % 0 Rfef 7 RHMB A ZH 5000 f&K &P
( Schistosoma mansoni eggs ) #t47 % &, X4k d B &k 7 4H L&
[f2® £ IP4A /R (SEA) |, ¥ #FF Th2 £EEE (#4=, IgE &
e A ) . IgE KR FER G R rm) ERFE,

RE, sTHBHDRAFAZEFR (30 pg £ 200 pl EAKF,
A4 ) &E, XL FHFRTELLSART EA CpG £ (B,
TCCATGACGTTCCTGACGTT; SEQID NO. 10) , K R4 #H
£74 (8P, #8844, TCCATGAGCTTCCTGAGTCT; SEQ ID NO.
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11) . &AM SEA (10 ng £ 25 pl dEAd) £% 14 XRf=F 21
AERBALH, LKAEE,

ZidtRBHKLEE, EXRBGEEELE K. #7482
Mg, RS REAMONE Kmpe. A ELISA BT k&
Hrampe B FokF. MM sA ¥ 4 % RNA, #4T Northern 447
#2 RT-PCR #1 %, 8 T CsCl # & . M 4a 8 A R M iE 4%
b F B R AT R FAF.

H o RBFaA, MRAFHMMBEAEZHRT LR RIP, KRS
BB ZIFRE (BVIHR), WARKRAERSHE Kmie. A
f, S RAEFGIE, 5B RIP—RELT SFH KT EAA
CpG A A, NAMBEBRNOB RIFRB(ZSZAR)E,
FdiE R R Rmpeni % % .

B 10 2762, R AR P HP LK mICT RFY
MR, P mb RS A RIEFTAARGE X me,

A1l 2%, DR EFEATEAMNRBREZFTRE @R R
g —AL 4L B, ABAT SEA &, *KLE &8 4F L0k 4o JAR N AF
WEAEAE, B, BDEAF 14 XFef 21 RKEANLERIEF,
EMAE THFEGEREXRE, K, £F 0 XFF 7 RF %
BAELEGHIZR CpG FHEFR S5 ok 99— R4 Ko
&, MILFMENBETES 14 REALE RITRERFTE R
Feristmie 3 5 .

B 12 27, BRRF EFHEZFR (<10 pg) KT ARAX
ok AP
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B 13 27, FFAEMNELEEAAX TN Th2 !B T
IL-4 #7K-F,

B 14 27, #AEASH KT R CpG A AN FHEFBRTLLE
PR LW AR IR ey smpe B F R A E A IL-12 694 7/, 479 Thl £ &
o %o B BT -,

A 15 85, #4548 & F R CpG A 7T 64 FAz 3 BT T wA
B meE F AR T A IFNy#I 4 &, #7980 Thl & 44 %
& RL 2.

£ 4] 13: CpG EHEH KA F A PBMC st @B T

2t Ficoll # Hypaque A ¥ L & & M4 fo F %) & A PBMC. 4
B (5x10°/ml) #£ 96 I/ AN, 5 10%8 & k. CpG Rt
FE FAx B (T ASBRL — B8 AL I B h 24 pg/ml, * AL B BE FLME AR
AR BEBE B RAZF 8 A 6 ug/ml) —A3ZHk, £ TNF-abf 4 4 8,
ELeempeE -Fatd 24 hat, KREWKKLFHFA ELISA &
M, 4% A Quantikine X ¥ &, HALA Kk A R&D Systems ( pg/ml)
8K A, A%k A Biosource #y M E F ELISA &M & (2
IL-12 423 ) . &4 RARER ] B A HHT. R 6 /AT X
LIS MAE, VALLE A AR F RS LG E M meR
FRF R AL

AATR AR AR LG8 K T AR A E B R IA R

AEMEA LA EG R ARRATROREFEH. LEFFEH
AMRAOHEARLANBAN KB T M.
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