41614 BR R R % 5415 B5F

PR RY

#HE St

s

TIRSEAL
B e
v ¥
BEEYA M ¥ IRF3 IBoUNF-xB v \
[IFN-o/p] (L1, TNF,IL6|  [TNF-0,IL6] [TNF-o,IL6]

3 BREFICBUIRMIBAIFELTOTLR
TLRIZGERA O A Vo Y ICBARERAE Y ETHEL L, MBREMICIRTIRER L bo. TLRZIZMEHR
ORFFFFNHhvRee4 375 XvHEO)FEEAL(BLP) 2B & LTEMET 5. FIARICTLR3 X 2 AEHRNA
(dsRNA), TLR4ix ") HZHE(LPS), TLRS LR K (flagellin), TLRIZHEHHENCpG DNAZERRL, H
MEIEZ PRI ND, — RO 4 VARERTLRAIZ X » TS 3, FOTLRG T b Mg A AR
OEWTIREE % b2, IFN-o/fOEE b2 DRTIRIETIRITSH 5.

A NARER IR L TWEY, ZDXH%
EERBOBERTIMBOTANVASL S o> Tw
2, &2, RNAYA VA THSH ARA V7
WIS L NATIINSIEREYY, bAvA
NVATISIEREH 2 FERNAIHE ST DaE
#boTBH, Ky 2274 VAEILEERRIC 2
ASHRNADSTLR3 A 530k & L 5 D = 4517 TIFN
WX BT A NVAREEHEHAR LTS,
no o 2 RERNAZIZT L v ) BRERDIENIT,
75 7 (Adeno) 7 4 W A D ELT 5 VA RNAIL
PKRIZ#E L, PKROERHALEIHITHZ &2
h, MEOEFEBERTNEIOZVIHICL
TWwh, &6IISVA0Dlarge TIUED, H DWW
BEANLNA Y 4 LA TEI(HSV1) Oy34 58 EY
1%, EMEIEPKRATY) v E{b L 7zelF-20% 7272510
60

B B bTAaZEICL Y, HMAOBRIEHE
TARIHEWEIIZLTWSE, HCVOREHE
EEARE2D L BREMBICETFEETSETAN
A e S ENSSAY IEPKR & 54 L TPKRD
CCERMHMEERMIETAIEICLY, elF2anY VEE
b Fnici {HMBOBREBRET IO %R
WXL Twa, TR, HCVONS3/IA%
BEIcHB LY o7 7 —EiEHs, TLRIO
Ttz 3 ATANK/TBK1/IKKe 5 F D gt L £ #)
2AIELEY, FRICUEECIRE3DY) VB
b, TRIFNOEEFE LG TS Z &V HL A
WENLR, FEBROFEMEITHTSH LN, =
KA VADOVPISEHE BIRF3D ) EBL%
Pl 52 EPREERTWAY,
IFNOEREB L 25 D4 W RIZLk o T



Clin. Immunol,, May 2004

41615

Adeno E1A Adeno
HHV8  vIRF HCV
hPIV2 Vv HHvE
measles V HSV1
mumps ¥ Pox
SeV C Reo
Svs v SV40

b LR

[«

IFN

VAl
NS5A, E2
vIRF
¥34.5
E3L Ebora VP35
o3 Flu NS1
large TILR HCV NS3/4A
3
22X $ERNA
e @ _EEU)
LS PR @IS
TLR4

B4 A= QAR T I BIETEN
Ko 2 A (Pox)vA VA, 77/ (Adeno) 7 A IWA, & hAMAZT A LA 8EI(HHVSE), bk
BRIy A LA 2EI(WPIV2), FRS(measles)y 4 VA, & ¥ 7 A (mumps) 7 1 VA, &
A4 ANA(SeV), CRIFFAY 4 VA (HCV), Bii~L~~AY 4 A 1EI(HSVL), L# (Reo)
w4 A, SV40, TH S (Ebora) 7 A VA, ABIL 7Ly AL )R (Flu)id, 33 XF

IFNIZIMH T 2 FRE L 2T 5,

MEXNL TF/ o4 VAOEIAEBRII¥EA

TSTAT1/STAT2 LIRFIAHEE LT T3 2EER

FISGR3lz & LEEEEHORH 2 HE T 519,
ERALNRZY A VA §(HHVS) BIOVIRFERH
1ZISGR3 L A M H W CEEEE L I 5.
NS IIITANVAIBTA NS 70
Iy 28 Y £V A(hPIV2) D VEH TS
STAT2ERAE X FH#L, & 7A(mumps) 7 A
VA ESVSDV BEREWIISTATIBER L % 53
%, BE5 (measles) 9 A WA VERE £
¥A 74 NA(SeV)D C HEBEPIISTATER K
rAELEVWLO0, STATEHE®D) VEt/
i) CEMLRRBICRENRILT, IFNDY ST
MEFEEER LT A,

71 I X DHIFNEETF

7 ANABSDIFNICHINT A BIEFIE, 74
WADBEUZE > T LOLETIR R, 20
SEMLIZY34.5% R L #2HSVL, NS1% RiEL 7= 1
YINWIHETANAS, VERBLEBEY A

61

VA, CaRIEL:SeV9 i & N To e

BETHD. LIAHN, KIEY A NAOHIEIIEE

EHARTHE-TEY, BELANVTOREEIE
TLTWAEENIZEALTHS, T-STATIR
B X, IBIFNSEFRBEY AN L ILVA
Bt LRI TH B L VI ERBEE L HbH
2, IFNOH Y A W AERHRERAEIZ L o T
EERGETL O, TIFNIHLTA Y4
VAR A VAP EEPNCD T 1 IRGRE
PELT2OIRIALRBEHE TH A LHETE S,
IEFNY AT A0SR, JAKSTATRERIZ & 21E
FIAAEE ETLR3IRF3ARRRIC L 2 /8RR Lk
ECRRELS. LAL, WA ESEE R
TELRVHIFND A VAEHE OFEEL, BMIZIFN
Y AF LAOREA SN TORWEIEERE S B 6 i
TARHEEL bR oTWVS,

X #®

1) Samuel CE. Antiviral actions of interferons. Clini-
cal Micro Biol Rev 2001 ; 14 : 778,



41:616

2) Aaronson DS, Horvath CM. A road map for those
who don’t know JAK-STAT. Science 2002 ; 296:
1653,

3) Yamamoto M, Sato S, Hemmi H, et al. TRAM is
specificically involved in the Toll-like receptor 4-
mediated MyD88-independet signaling pathway.
Nature Immunol 2003 ; 4 : 1144,

4) Alcami AJ, Symons J, Smith GL. The vaccinia virus
soluble o/p interferon receptor binds to the cell
surface and protects cells from the antiviral effects
of IFN. J Virol 2000 ; 74 : 11230.

5) Xiang Y, Condit RC, Vijaysri S, et al. Blockade of
interferon induction and action by the E3L double-
stranded RNA binding proteins of vaccinia virus. J
Virol 2002 ; 76 : 5251.

6) Garcia-Sastre A, Egorov A, Matassov D, et al. Influ-
enza A virus lacking the NS1 gene replicates in in-
terferon-deficient systems. Virology 1998 ; 252 : 324,

7) Samuel CE. Reoviruses and the interferon system.
Curr Top Microbiol Immuno! 1998 ; 233 : 125.

8) Swaminathan S, Rajan P, Savinova O, et al. Simian
virus 40 large-T bypasses the translational block
imposed by the phosphorylation of elF-2a. Virol-
ogy 1996 ; 219 : 321.

9) He B, Gross M, Roizman R. The y(1)34.5 protein
of herpes simplex virus 1 complexes with protein
phosphatase 1o to dephosphorylate the o subunit
of the eukaryotic translation initiation factor 2 and
preclude the shutoff of protein synthesis by double-
stranded RNA-activated protein kinase. Proc Natl
Acad Sci USA 1997 ;94 : 843.

10) Taylor DR, Shi ST, Romano PR, et al. Inhibition of
the interferon-inducible protein kinase PKR by HCY
E2 protein, Science 1999 ; 285 : 107.

11) Gale M Jr, Blakely CM, Kwieciszewski B, et al.
Control of PKR protein kinase by hepatitis C virus

nonstructural 5A protein : molecular mechanisms

62

IR S0 BA1% 555

of kinase regulation. Mol Cell Biol 1998 ; 18 : 5208.

12) Foy E, Li K, Wang C, et al. Regulation of interferon
regulatory factor-3 by the hepatitis C virus serine
protease. Science 2003 ; 300 : 1145.

13) Basler CF, Mikulasova A, Martinez-Sobrido L, et
al, The Ebola virus VP35 protein inhibits activation
of interferon regulatory factor 3. ] Virol 2003 ; 77 :
7945, |

14) Leonard GT, Sen GC. Restoration of interferon re-
sponses of adenovirus E1A-expressing HT1080 cell
lines by overexpression of p48 protein. J Virol 1997 ;
71: 5095,

15) Nishio M, Tsurudome M, Ito M, et al. High resis-
tance of human parainfluenza type 2 virus protein-
expressing cells to the antiviral and anti-cell prolif-
erative activities of o/Pinterferons : cysteine-rich V-
specific domain is required for high resistance to
the interferons. J Virol 2001 ; 75 : 9165.

- 16) Kubota T, Yokosawa N, Yokota S, et al. C terminal

CYS-RICH region of mumps virus structural V pro-
tein correlates with block of interferon o and vy sig-
nal transduction pathway through decrease of STAT
1-a. Biochem Biophys Res Commun 2001 ; 283 :
255.

17) Takeuchi K, Kadota S, Takeda M, et al. Measles
virus V protein blocks interferon (IFN)-ct/B but not
IFN-y signaling by inhibiting STAT1 and STAT2
phophorylation. FEBS Lett 2003 ; 545: 177.

18) Kato A, Chnishi Y, Kohase M, etal. Y2, the small-
est of the Sendai virus C proteins, is fully capable
of both counteracting the antiviral action of
interferons and inhibiting viral RNA synthesis. ]
Virol 2001 ; 75: 3802.

19) Hasan MK, Kato A, Muranaka M, et al. Versatility
of the acce§éory C proteins of Sendai virus : contri-
bution to virus assembly as an additional role. ] Virol
2000 ; 74 : 5619.



