Z. Zhao and others

residues on target cells (Lee et al., 2004; Liu et al, 2004).
Furthermore, cell-adapted TBE virus infection of BHK-21
cells is inhibited by GAGs, whereas this is not the case for
the parental virus (Mandl et al., 2001). Mutation at residue
E-138 in both JEV and West Nile virus shows clearly that
this residue is a strong determinant of viral binding to
GAG residues on target cells (see Supplementary Table S2,
available in JGV Online). In our study, binding by rAT-
E138K was inhibited significantly by heparin, whereas the
rAT strain was unaffected. Cells digested with heparinase
III displayed specifically reduced binding activity to rAT-
E138K (Fig. 3). This indicates that rAT-E138K virus bind-
ing to cell surfaces is more dependent on heparan sulphate
B residues than rAT virus. The better interaction of heparin
with rAT-E138K virus in comparison with rAT virus is
explained by the fact that heparin is negatively charged
and the substitution of negatively charged Glu for posi-
tively charged Lys provides a more highly charge-mediated
interaction, based on the consideration that residue 138 of
the E protein is exposed on the surface (Lee et al, 2004);
alternatively, this mutation may expose other positively
charged residues on the surface of the virion. Residue E-138
is negatively charged and conserved among the JEV sero-
complex, but not among other flaviviruses (See Supple-
mentary Fig. S2, available in JGV Online). Furthermore, a
Glu-to-Lys mutation was found not only in JEV, but also
in West Nile virus. Taken together, the E-138 residue is
suggested to be an important determinant of GAG binding
and virulence of the JEV serocomplex.

Flaviviruses generally bud into the lumen of the endoplas-
mic reticulum in infected cells and are subsequently secreted
through the vesicle-transport pathway. A recent study has
indicated that a single Pro-to-Ser point mutation at position
63 in the prM protein of TBE virus may induce a reduction
in virus-particle secretion from RNA-transfected BHK-21
cells (Yoshii et al, 2004). Interestingly, the Glu-to-Lys
mutation at E-138 also affects the efficiency of viral release
from infected cells. Changes in not only infection efficiency,
but also viral secretion efficiency, may play important
roles in virus attenuation. Some studies have reported that
about 180 glycoprotein E monomers are present on the
surface of a mature flavivirus particle with the (pre)M-E
heterodimer (Lescar et al, 2001; Kuhn et al., 2002; Zhang
et al, 2003a, b). The Glu-to-Lys mutation changes the
charge of the side chain from negative to positive. About
180 positively charged side chains at E-138 residues would
change to 180 negative charges in each rAT-E138K virus
particle. Clearly, this would affect both the binding of
rAT-E138K virus to target cells and intracellular transport
of viral particles. Furthermore, the E-138 residue exists
near the hinge region between domains I and II, and the
three-dimensional structure of the E protein might there-
fore change due to mutation of this residue. Taken together,
these mechanisms may attenuate JEV virulence coopera-
tively in vivo, but further study is needed to clarify this point.

Neuroinvasiveness of both at222 and rAT-E138K viruses

was attenuated (Table 1). The blood-brain barrier (BBB)
can inhibit viral invasion into mouse brains, and both rAT-
E138K and at222 viruses proved unable to enter the brain.
A recent publication demonstrated that West Nile virus
replication in peripheral tissues triggers a Toll-like receptor
inflammatory response that alters the permeability of the
BBB (Wang et al, 2004). Increased BBB permeability
allows West Nile virus to cross the BBB. West Nile virus
is a flavivirus that is genetically related very closely to JEV.
Similar mechanisms might thus be important for the
neuroinvasiveness of JEV. The data in Table 2 demonstrate
clearly that rAT-E138K virus does not cause viraemia
and, thus, inflammatory responses might be insufficient
to replace BBB permeability. This issue warrants further
analysis in future.

Previous investigators of the JEV SA14-14-2 strain have
demonstrated that change of residue E-279 from methio-
nine to lysine in domain II affects viral neurovirulence
significantly (Monath et al, 2002). Our studies indicate
that residue E-138, which is located at the link region
between domains I and II, is an important determinant
of neurovirulence and neuroinvasivenes in JEV. However,
the at222 virus contains additional mutations besides E-
138 and demonstrated characteristics of further attenua-
tion, compared with rAT-E138K with the single mutation at
E-138. The function of point mutations at other residues
in the JEV E protein should thus be examined by using
full-length cDNA clones in future studies.
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Y (HEBTLEIC D, LrL, AUHE P th DY 4 VARNADREZ ) — 1

P

_a%%%ﬁlbtéﬁ@%»x%ﬁ%%Hﬁ7
MRS CHEBLEE X T h T A VAR F R
SN dhol, Fio, BEERELBALLE
EYANVARNARZF VSV V—IZERLIE
T AREEAENC A L, o T,
Huh7 {108 CAEBLRE AT REIC 2 B ERRE

Bl ebe b I ENRENT, €IT

JFH-1 MNLERBEFERAVTY A VAKT
W &R Az, JFH- 13RO ERDNAZTI 7
nDE—4&— @A LEELEHRLL (K
4), TIRNARY X F =L L YRy AV
ARNA® &R L7ze B L7274 )V ARNA
Tl baKL—Y 3 YLD Huh A
whS v ATy vavlice NI VAT X
yia v L-iila s FokELEERIC
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v7uy VETENRTAE, PIVYAT T
g VAR L A8 RERRICY A VA
RNADSHEFE L TWAB Z Wb roie VAV
ADEEED Y 4 VA RNA DEEL L FE 5
BPLTWAIERHELPE R0, SHIZH
ELERICOIANVABAEN I VAT 2
7 a Vi BEUEIC I T, B
ERHOT A VABHAEN T A NVAKTD—
MTHDHE L 2R THDICL L EEEY
BoEic & DT L7z,

COFETIIEERY LIERECLLIS
BLTYANVAELRERSTANVADYT /4
RNA DSF UBEC T A VAT % TR
LTWB I EhARTIENTEE, TORRE,
Y ANADIAT, Bl, B2k WVofzu A VAR




BIOLOGY

FEERTAEAEE, VANVADT /L
RNADEE 1.15% 5 1.17g/ml D45 H (2 H T
o COBERINTE CICREREEMKED
DTANVAINFOEEEIFEITREVETSH -
720 SLIIEEERPO Y A NV ARTF % BE
FBICL DL CRIEETFHEMBEETHRT
Elze TANVAKRFOEZEITS0H 5 60nmiE
ETINbINTITOREL-HTIHERET
Holzo LEDERILEEY A VAEETF
NG UVAT Y avTAILICL DEE
EEFRICTA VATV STWMENE Z L HH
Lo,

6. DAIRKFORRME

BEBEWRPICOWENTTA VAT &
HCVD Y A VAHFZFDLDTHHI L% &
IR T A0 ICRE R L F X I —
D REGE & IREE L 72, B0 Huh7 Mifg~ o
By HE L, PIVYAT sV a VL
RREELEFRLOLCHBORE 2 %D
&, 7405 —TyEBLT, 727 Huh7#H
PaERSE S 7, ERYR48 BRI ICHIBE R B E
LTOA VAT AREN A EHWT
FELEBL/ZLETA, #5505 OGN
BRETE72, ALEELEZF VI —C
BELLEZA—AEDY 1)V AMEZ BT
L, BE2HATLILNTEZ, ZOEER
RPN VAT a v LzEELRE
BSOS NI AV R TFII R % R
LTWABZEPEHLNE o7, T2, D
BEEMBIC BT 5 BREERRICL o TEHF
REZMBEFICRERNPEFFEL TN S

i¢ W

TOPICS —

CEVHLPL R o, MBITRESERDME
WZ ETHoT,

7. HCV DAV RIBER DT

BREEIEFBEN DI RA O EECHEAL
T\WB Huh7#BARREATH o 720 MMOMER
THERESN TV A Huh7fIfER L 7)) 2 VU Hf%E
DB CEE SN/ Cured L (LT o
BWEYEOME LR 2 &0 FIcEgEsh
ROFFIRVHRSH ), BREMEITITII
100%TH5b, CNLDHMBEETHEVEZ LIZE
D HCVOHAREEDVTRE L oz, EHITY
ANVABRIZEDBIET+— D AREET A
CEWXLDTANAORBRENMERET S
EWMTEDLEIE 072, TOERRICLDY
HCV DG, 1HEMEHE, YA VAN TERS
SUBWE NS T A NVADEIRE L R
TR REL o7,

HHUIZ

L) 3 EBRICE ) HCVRFZEIZME L
720 BAENS3 RO NSSA KT BH Y 4 W X%
DEREVEY Y FTHbH, 5BITIFH-14EIC
LABTANVAEERY AV 2Hto 4V
AEDRE, ToF U OREICHES2D S
CEREIBLTWS, T0U A4V A DR
HOEPHLDINETARIAETH o7z, U4
WV ADBIIGEBRE OB TERE L %2 o 72,
S DITIBMERF 228k & BUEF AR DEVIZD N
THOBITZED 2T NITR S vy,

BIO Clinica 21 (4), 2006 (371) 81
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<#B &R >

gléé

17691

HCV v 7Y av

FH

1. FC&HIC

C BIFF& ™~ 4 VA (HCV) 13 1989 Fiz A A v »FEOHT
g —7ic L DFERE LY, BRTIE 200 AA,
HHFE T 1 7000 FAICDIE 5 BPEEBFEET 29,
HCV BN L TECHBCRELT, SFICHH
Bt L, % < OEFTERER K> & FFHIgRE FIE
T REREBEEOC—D2TH Y, HMAMKEDR 7
Y= v HEREE D, F e REEIEEE L7223,
RIPEHELDTANAF Y VT =R LEELT
w3, DY, BEETE HCV BEEDOR 7Y —=
‘/7“722:“035%53‘%5#1*5&'0% HCV FE?&FU)?“‘%

kﬁ<,%@%%ikt7+ﬁf@%.%t@ﬁﬁﬁ
OEFENFLEENTHEY, HCVICREL T A VAR
% L ERAORYUNNIDTFEE LRI LD HCV 0F
BTt TEk, LhL, FETHERT 5
HCV V7Y a v 0EFEH» S HCV OEEEEDFRIE
amES L, HCV v ) a vk BniREET v
BN EDBREEERTOTA VARG ERL T35,
WHIEREET 2ER Do, VA NADEERRE

Loy

HOV 4/ L&
p7

¥

BoEILH Y 4 VAEORFK B 2 FRERHAS
WIEET 5. M5 (TR REZES,» o ORDICK
n, HCV V7Y a3 YIIEOERIZDOWTE LD THIZ,
2. HCV (oW T
HCV 137 5 Ew 4 VA% (Flaviviridae) D~/ 327
4 WAJE (Hepacivirus) i@ ¥ 5 RNA VA VAT, %
DT ANWAEDBDEENT DT ) LAOSIREPHRE
BNTHED, T eBBEOERFEHZHESINLTY
256, A LZAOEEFHOMBHSAEEICSK
EETRELTRINTwE, BPETIRIIC IbE,
ZRIZOWT 2a, 2b EMNHWY, Boff, FEEREVIIR
YLT, ER3EEFHEOFATVANANEEEN
728, ¥f-, BEFHLBEOCMBTIIELRFE b
4 vy —7 zu ik T, B TR 2a S i —
72OV ICBEENEL I EBMLENTW»EY, HCV
O RNA 7/ Li3#19.6kb b, ZOEELZEVA IV
ZAEHBEESEOBEIIM 1T,
3. HCV m4&ER

7 A v AR R, EEUETE, i v A
WARH, BRI W50 ZvE YA VADER

FUTR ©

- UTR

Cap3|d// RNAde endent
Serine protease

prot;m | RNA h%hcase\\ Phosl::é\p?gtglr:erase
nvelope

glycopro?eins Cystein protease

lon channel

HOVL 7Y o L DS

NS3 protease cofactor

1

iﬁ%%?ﬂ%ﬁAﬁ At - AR SRS

HCV ©% / L & HCV v 7Y a V5



21692 i i3

B (viral life cycle) & ™5, HCV QF 2 EIEOS I
BEFEz 6N Twb, HCV OBEEHEFEDFHRICEIL
TR ABZ W, BEO 77574 VADERD
Hh¥THCV OEFRIIF 2 DX WHEZ 5N T3,
MEFD T A VAR FIIRENLZTVANAVET T —
Wk DR RET A, BELR YA NVNABZ VR
YA P =R EVHBERANMEAL, ZY FY—-AKN
6 pH KEFRCHIBBERANS S BA, BELTyA
WARD TS ZAED T A WAY /5 RNA BSHIEE A
BHEENE, YANAVESY —DEFBSFLELT
CD81, LDL Vv &y —, AARY Y r—Vv Iz
EDHEEN TV EFEE L Tipnlo~12) | Hiaiie
BALEVANVARNARAY LYY +—RNA ELT
BEEL VA NAY V7 BREENS, 74 /VA RNA
WEICLEL YA VAOFEEY VN Bk, ME
O/INAEE FTHaD Y Vo8B E b ICEEEEE
ERRL, 7T RAEMLS A F A, AT AENS
75 AED T A WVA RNA REEEHT L, S5ITH:
WWTET: 75 AED RNA DB IRE YA VAR 87 B
FREND, 2L 0bE [VAVADTH] &

HMIEAOEEECBOWTERENE EEZ 5N, mem-

branous web & X IFTNZEBEDELLEEEND,
A NRY ) 5 RNA O—ERIBES v 7 BDa7 ¥y
VRIBIEEELTYANVAI T Y R EFEL, &5
WElIBLUE2 Y X0 B EEEICLD VA
WARIF2BELT, MNEEPSBZ S TNVVER
PR CHBENANKTE S NG, 7 A VA ORI ERE
FEEICHISE T A0, HEEHEETYA VA B
AP THEEI YL LN TEL VA VARV T
Lk, BRI L 2BEFPETNERNT AL
BHETHS.
4. HCV L7 ) o>

HCV BRERINT, YA NVAEEEMETEES ¢
ZEADBEE L SNTE, BEFERE, TS
B £ DY v SEGRMNL, FIREPERTEI S L
FEHaNTE. LrL, TRTORACBLTYA4
WABEEHED L RV TR L, %L R—BEDR
Fzi&bolz., FEEWCEBEL RT-PCR &E AWkl
nEvA VAT J LORBIZHEEETHD, HCV OB
BEO-FH ST TAEER o714, £ O RNA ¥
ANATTANWABTHORBELIVA VAT /A RNA
HEVLITRBENTER L. RNA %, BEEfLchS
VAT z7vavi Al EIRED U4 DEEIEE
PEETEZILPBHLNTYS (LWh®3 [infectious

46%12% (2005) -

2 HCV O&EFER

RNA|)., ZOFREINEBEORT v 7% EBERH»
SBHTEIENTELDOTYA NABEUEIES X D
% DEEMRTHETE S, Lirl, Fr/80u8
DEEERIC & D BREESHETSn: HCV O cDNA
7 u—>ERWTH HCV OEEME COEEIETHITE
BTERho1,

LiEe S O, HCV O A VASEEBRRBERCIT
FREVEND o708, HCV V7Y 2% 1999 £F£iz

Bartenschlager &+ (B4 FA~IVTKE) DI V—
TR TR Lz, HCV V7Y aviy, &

EFBEEN T HCV 74 VRS LAOHIfaNES
EERRTHY, EEBTH-o. HCV O£&K cDNA X
¥I9600 BERH B, 5 BICFET 2HERBERXRT
L NS2EEFERESYE, FOEAICESTEEET
THHa4 74 v VIEEET L ZOTHIC EMCV ©
IRES EEFEEA LR (E 1, HCV L 7Y 3 v O
%), HCV v 7Y o vERROBK M 3 wRnd,
TV aVBERERNE LTEREARATY Y OV Riva
REET S, §FVv 7Y oy RNA ZE A LY Huh7
Bk G4IS TEETIW, 20 4 BEEEE T2, HCV v
7' a3y RNA BEEERT S L34 ~4 v U IEEE
FHRFEBEL, HEZEFETLIENTE, au=—%
R LUEIET 5, v 7Y a yBREEL TWizwbiliaix
G418 DFERIC X DIERT 5. HEIKTH, MEEEE
LTIZVRINNAF Ly bR EOBERTHRAT S L
0= —SEZCAHRETE S, ¥, an=—%F
BLizv7) arE8ilas 7o —= 7 U TBES
¥EZENAETHL, V7Y aEEMEE TR HCV
RNA »%hE L {#E8LLTH D (1,000—5,000 7 &—/4H
f2), BELLTWw3 RNARTANRY VN0 BRES
WwEHTE S, V7Y a3y RNADPSHEMICESIL T
B kiE, DNAKFH RNA EREHETE7 25/



HCVVv 7Y ar

HVL Z 1 avRER
L7 o s

3:693

—fm)

| 1
{ neo —

NS3

l4B] NssA | NssB  |——

AR LT 3 RNA

SERE IRNAS R

\

*RMF%VX?:ODE)

>
HCV RNA (TS5 A#)
Huh 4@ —j\ \am | GIBEES
TE N :\4fxﬁi wa | BIREEE
® A

ikl

3 HCV v 7 a1 EEBRROEE

<AV DEETFTL H Y)Y YORDALBIIS
(Bl RNA K728 RNA GESEE T 3) 2 & =ik
T3 LI ko THERENE, v o v ERE
AT HCV OZEHERHRENOEREZF L& LR
e TR I NS, HCVY 7Y 3V ERSESR
EBRRTHD, FOMTRHRFCEIRCE XL .
5. adaptive mutation
BEFE 1b D Con 1 FRIC & D BRFNCES IS hizv
Davidao=—FEROMENEEIEL, 154gD
RNA % 8xX10°@ED Huh7T#ifdic 5 v A7 =7 ¥ 3
LT, 1fE»5 60 HREO 0 =—%2EaT 2108

Ehinole, DEDI0=—HEETIF 4-0.07 cfu/pg,

RNA B L &7, au=——JBElEMEVERE
LT, ZO0ERMBEZ SNz, BE—widv ) ar
RNA DOFEED L WESIIZ BEENNETH 5 A HEE.
B NI VAT 27 v a VIV Huh? fifdss,
~7 uiziilERT I —HoMEADALT LAV T
Yoy RNABSERTERWAREETH S (ZOE_D
AlgEE Iz oW TIE 8. HCV vy a v E Sl ge e i
fa) &by 3).
E—OuREEERETT ARV Y 3 ViDL S
vy RNA 2R LT, Z0OEEEFIEN S
7z, ZOER, ConlkovV avHilEATERELT
W3 RNA %7/ AD5 BEU 3 KGO BIFRERIIIE
Bz ZE LTE D EENSTENS, NS3 25 NS5B DI
BEEBEETFERCEESRBE ST L)
av@au=——ERERVTY ar RNA OBEEZhEZ
DHOERELIEBELES adaptive mutation EFEA
72, Blight &1z & 2 &#ID adaptive mutation D%

T, NSHA FEED 2004 BEHDOT 2 VRO S 6 I
DOZEE (S2004]) T30 =—FELE% 10,000 fFLL EAE
X710, NS5A S TR 3 L7z adaptive muta-
tion D% BEAS I VRIESNIzA ¥ —T =1
v RS RESE S (ISDR) ORI FEEE L 72 1724,
ISDR &k S esBIR 2 KL LIV 7Y 2% Huh? i
vy avERERESR L IEMHLO P EL
7211, & 5 adaptive mutation O HIZ X EE RS
Gbe¥TVv YV avy ) ACEBATLI LI L DIERE
v 7Y avOREMERAEEEIEENH -
7-18,19) UGN R JEE AL 2 ¥ % mutation O
HEbE L LT EL202G, TI12091(NS3) & &L UF S2197P
(NS5A) S & 19, & 512 E1202G, T12091(NS
3) %6 L U K1846T (NS4B) SR B ZED R AT HE
Y UTHE SRR, UL, mutation DIEAEDE
WEo T, EEPEHSIATLEISGEVD
1-22)

Z 5 M adaptive mutation 23V 7Y 2 v OEE%E
HIET 5 BERSOLI5R-> &Y LTV, Ly
L, NS3+% NS5B oEEREEIEESYT 27 8/ BES
WERNZWI L5, adaptive mutation 127 A VA
ERBEOEEEE/SEEDTIERL, YA VAEH
BRIt BBEEOEAE L OMEEERICED > TY
LAREMEDE W, B YA VABHEOBERTHED
TEIZED OSSR D I EMEIRFEND,
¥7-, V77U a2 v TR S iz adaptive mutation 1
BENSHEINDTANADY /) LMTEREI NG
Vv, DT ES, Zheo adaptive mutation & Huh
7 B OMIENESE I ROES (adapt) LIRKETH B
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£ VA VA, adaptive mutation, V7V 3 »EROEHE

R Adaptive NSsSA @D v7Fyaxr In vivo
HEFH 7AW mutation ) > EEb He R
1b Con1 L D56/p58 & HY, K
Conl Hb p56 = zL
1b N 2L, NS5A ? = Hb, —@EHE
IZ insertion
2a JFH-1 L p56/p58 5 HH, —BE

ZENEZ SND, 5% { D adaptive mutation IZ
NS5A 0@y BRI EFEZ 5T 5 ph8 25T
ZEBHIGN TS, HCV @ NS5HA BB TR
BB LHEE P58 & p56 D DODHNFETRHTE S,
Ihid) YB{IeOWREOER 3, @Y VBB LU
WE Y VEERO NS5A 520 BTHB5~2D, 20
ZONRE 3 VBLKRED NSSA BIEET 2 EEI
FEAFE 57ehs, V7Y a2 & BEA0HER, NS5A O
) VER{EIREELY HCV ORI EBCER L TWwa 2 e
W&z, bbb, adaptive mutation = &k DS
BEDSE L R olz 7Y 30 NS5A 1 p56 S EKE
720, pb8 BHMENCHEA LD, a5z VB h
3 NS5ASEEOvY VEEREREIFZIEICLD,
ATHNC p58 2o T V7Y I v OEESHEIE L
7228), % b adaptive mutation & NS5A @V »E{k
REERET L icX D, HCV OEESIRLHIH L
TWAHAEREMEDSH 5.

ETAHH, O WHEHKENFIRD in vivo DEER TR
aNntz, HIBROV ) avOERE Y EEICERT 3
adaptive mutation DA &b, E1202G, T12091
(NS3) B LU S2197P(NS5A) % Con 1 thoeRKEEF
cDNA AL T, 2EvA VA RNA ’E_/a\ﬁ LTF
YRV EET 5 L, BRIl B THEECE
BIEENDNE W I OERKRF 8 VT B
PRV EBESLIER2TDTH B2, —F, E&E
D WEFERD Con 1 FROEE RNA IFF 809 —
RS R LT, 8612 S2197P O—2 R 0ER %
HALz2R RNA TRERMEERUIZS, BEXH:
TANADY ) LEENT 5 EERF RSB YTTOH
ERIOECHINCERL Twiz29 ) D% b Huh? #ilcs
WTLV ) 3 vOBEEPIERT 2 ERIILTLD invivo
B ARRLEHEZHRNI EPREN:. T HCV
DEEEETETFE2E&TV 7Y 2 vid adaptive mutation I
X OB CER T S I L TRE L R B S, B
TANARTFROWMENTNI EE—HTEIERTH

%3030 Conl#D V7)) a8 iF28E8EENE in
vivo TOREMB & UEE M, adaptive mutation 7%
Emns, V7Y arOEREES L invivo DRSS &
UREMN I MARMEERICH 2 XS CE 25 (E). Conl
¥R TiE, adaptive mutation {3 NSSA OV v EE{LIAEE
BELEE, v avOBEEIREET A —FT,
vivo DRPMEERETE 3,
6. Con 1 }RUSADBEFE 1) HCV #%iz & 3
L) oy
BP0 HCV v 7Y avii, HCV FFEBEEDOFIF
SHH I NI TANVAY A RNA 2SI AR
Fled i fFEEni Conl REFEA LR, fEko
“HCV OBIRIC IS TIcF 378y ¥ — TR DT &
N7z H77 8D cDNA WL FERE N TERR W), L
L, HITHDO V7Y a v 3 OME CIEs 5
BTERN-121T200, 2 b Yanagi iz LD Foo8
VY —TREMPBEES N T B ERLGTE 2a @ J6CF
O ERCTV 7Y av ol e d sl Baa=—0
BREH oot (RERT—2). S8, i
DEERTHE 1b D N ¥kDOV 7Y avhEE &  #IE+ %
T EMEE N0 NERREATHEESn- He v
BRT30), KETLERFED cDNA BEEEINTF /v
VBN H D EMEHINIBETH BN, N
BRICITEREWRED H 5. NSS5A @ ISDR i
“SSYN” O 473 /BBEEOEASHY, £/, 7
8P~ RNA OFECIME ALT ED_E&i37%
<, MEFADTANVAO—EEOHEEE HCV FifFss
R ENICE EE 57230, HITHRO 7 A VA RNA #
HMTRAEENSRET OB TS L, NEkidin
Vivo BT BBEEREESBELI ENTRE SN, ZON
ROV 7Y 2 > @ Huh? #iigw 8 2 BEIZNE 3,
Con 1 #ROEF AR EHET 5 & 1,000 fEL EE LI &3
SFBHE N0, 35 x5, ZONKLVZYaviz Conl
PR TR D -/ adaptive mutation ZHA L T & 5L
FhFEDEEINT, NSS5A O ISDR 8B “SSYN”



HCVuL 7 o>

DATI/BERESY S EZOEBENEECE
TL73, Fiakd Con1#RICBWT 2 V7Y o v OB
4547 ¥ in vivo DR B & EEEOMER» o F 2
b, NEHRBERCEERECES L TOIEREEL
55 (F).

Huh7 g cEsics o HITHkO VY o v~
12, Conl kv 7Y a2 TR &N adaptive muta-
tion DEA &, BT 24V —-T7 20TV AFa—
U7z pas®) 2 Fv 2 Z 22 & D EEDSHIE L e o 723D,
S5 EDERYL, BROWREZEL»S HITHKRICL 5V
) o v OESIMERE SN2 ZzohT, RbEHkE
snra—ovq v UitEEF (PACQIKLZ VT
) a1 > i adaptive mutation 3% WV 7Y 2 ThH
BERITIRETH B Z kR E NIz, Zofic b EEFE
bor7Yare LT HCV-BK39, 1B-143), 1B-
24), HC-J4 9 ¥RHEINTVE, RIEVFED
B\ WS 1T adaptive mutation DEALLETH 3,
7. BEFR IO HCY #RiIZLB LT Oar

BEFE 1 S0 HCV SRRl THEERTRE 2
LAY AV, BROIN—TRRELTE TV EE
EFE 22 0 JFH-1 %0 & THS, JFH-1RDV 7Y
AVREETFE IOV v LB L THEOEY
ERIMTERETH D, adaptive mutation BSUETE L,
HEIA R A REN S Wis E OB 2D, JFH-1 8
OmFLEY, ZUTCIFH-1BDV Y 3220 T
CEET 5.

1) JFH-1 #ko %k

T2 JFH-1 BREBE £ B EOSEHME» 57
BELC 2001 R ERE L7246) . ZOOBFSE R BEIE LI,
HCV 28 Mla v LidTaE oz, AW
I D BEREEE DB WA VA ENET B BN EE
L Ezt, 2T, BHEAKBEILSTEEL, BER
B EE 2 S DY A VADEERA . BRAH
DFDYA N AETESBEA TH S LIBEL D TH
5, Lhrl, BEOAUEFRABEORETRIEZ L DEG
FTTR YA NABDEREDEENE L, £EVA
WAEBGCFONENRETH 7. ZORHIC, BE
ERE =m0 HPB - H#i 5 L UKILFISEE O
G N—"Tinn, HCV BEIC & 2 BIFERT # BE DIE
EHEL TV #EnH o7z, HCV LEIERAD
BRiZiE-2h LT85T, BIEFKBEL»SITHCV
ARV EWL I ERERT), HCV b BIERFR
DERE 22 EOHENI N TS0~ Farci &1
ENERFABEOMBERF vy Y —EBL TR &

famny

51695

DHMLWFEERZEHELLY, Larl, BHEFER
BEDHAECIEES M-z, E61 Farci 5 HCV
wk BEEFABREIODBESND VAV ADEELETF
EREATT B L, TEHD < monoclonality #E W I
L RiEREL o8,

Fex b JFH-1 #kDvA VAL EEETF cDNA = RT-
PCRETEWNL, ZDEERII2HRELETLLE. &
FIDOTAWAKRIGELGRTFE 22 0BT 52 800D,
BEFE 22 D7 A VAKBRELTO S EHFLEEG6
o bERRIC Y A VABGTFEOBL TEITL 2.
JFH- 1% @ E2 & {5 F @ hypervaluable region @
PCREM Y 7 0 —=v 7 LTZDEHELTIFRET 2
b, 40 7u—h 37 7u— 37 2 BESISE-—T
Hot9, D% 0, HEFEBErSBONLZYA L
ABEFIIEEFAEELOOVANVA LD bIEETF
DLEEEBENT EWRENT, X561 JFH-1 D&
GEFEE T LB Ao N 8L HCV #reEEF
PREELEFE L., 5 UTR, 27, NS3, NS5A D&
sk D EENG 57246,

INSEEOLWEROHT JFH-1 #kOa 7H#E C
RIS R EENEFEE L. BEFIHICHELT
a7y N7 DOI2FBODT 2 JEBMC, 173FBNRS
(172 C/1T3 S) DEFIB ELA RES N TS, L2 L
JFH-1 8T 172F/1713P LW S TH -7z, 27
&7 BIET 191/192 CBW TV P ARTF 5 —
Viz &k a80W1% 5 17 p23 &7 555, 56), & 542 179/180
7213 182/183 I BW T Y I F VRS F PRI F 5 —
PIEoty3nTiBEBopl itk b EEZ2 6T
WBRSTE) 12 BLUIT3O7 S S BEREE v
NFFRRTF - EOYUCEELEREFZ o

CTwBM, 2 CEMFA»SOREL JCH-L 25

JCH-5 ® 5k JFH-1 Qa7 s/ 7BD7axy
vy IR LU, $5E JFH-1%kOaT7 5 X7 B
DFaky vy I OEPEBERFREKLID LRI L
Bompok®), ZoTualy vy S OMEOCEDEY
HEHEE, VA NVAOBEEEEEPREEC WA
boTwahrtnwl gidSHBOFETH 5,
2) JFH-1oL 7o

JFH-1 BROBREHOFFTEY 7V =/ Sy oV 7
Y avizk DEAT. Conl #ROEFER, BLUEL202
G, T12091(NS3) B & OF S2197P(NS5A) @ adaptive
mutation #d 2 Conl NK5.1 & LIz A, I
o=k L JFH-1 £ Con L NK 5.1 £ 0 $#7 90
BROI EHHEBAL I, S5 JFH-1#kov 7Y o



6 . 696 T A

> Huh7 g2 0 cie{, InE Thov 7y ar
AYEET B T L DT EITr o7 HepG2 HilgB L UIMY -
NO & v - 7z FF#IEE S, Hela fifas HEK293
B o e AR O MR T O RIS AIRE T H -
726168 chopv7) aviilezrsu—=r7L,
ZFITHESL T B V) avy )/ AOEERS %k
Ell, HLovF) arfildcd—EfmULEOZR
Bholh, LBBOLTRIIEL, £z, BEEDRZWVLLYV
FYaviilay %<, JFH-15OVv Y aroiEslic
i adaptive mutation [Z M\ T EAVRE{FZ66~68)
2512 Conlkpv 7Y avfifde JFH-1H%DOVFY
a v R B L., JFH-1 8ROV 7Y o VR,
HHEE D Huh? #1FE X b b HIRESETESIIHI S h 569,
¥/ JFH-1 v 7)) o ilE ORI ZE R, Huh?
MR LU Conl V7)) a vHifa L D HEN), &5
WA vy —7 a3t d 5 1050 1, JFH-1 vy 2
VHRREH 30.6 U/ml, Conlv7/) av#ifgc2.9U/
ml TH269, JFH-1 VAV avDb 3 —DD8E#HII,
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