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[HE] BE i+ HCV R E2 FH DNA B3R/ R4 P Rbiikr
k. Ak aE HCV E2 BHE2 KRR AL pcDNA3. 1-1a746 . B BR B
TR ZE R 5 4 22 3K OB pcDNA3. 1-1a661 DA K [v] Bt BRBR B 7K 1k 3R 2 R v A
ZF X 1CHVR1) f 75k ik pcDNA3. 1-1a661A, ¥ 4% 293T 40Md, LA Western blot 0
ELISA 340 N Fnd 3k By HCV E2 Z2 1, %% 3 Fh Rk BRI DA K 25 8k
SRS BALB/ ¢ /KL Kl BRUMLTE A9 E2 K& HVRI1 $iidk, DL HCV BUR
BRGMT/NRULE MR AEdE. &R 3 fh E2 REXFORIIEEA EL HCV E2
FEH, HH pcDNA3. 1-1a746 Fi b i) F IR =Y A BB 4334, T pcDNA3. 1-1a661 F1
pcDNA3. 1-1a661A ¥R/ WAZRIE E2 B H . MR A B2 BH T BEER/DNEM
itk D%, pcDNA3. 1-1a661 R 75Xt HCV R aE ok HCVpp) i HR AT 1 BH
BT pcDNA3. 1-1a661A 4RI 7. pcDNA3. 1-1a661 4% ifil & # i) HVR1 $i
REMN 5B E2 Jikm—/NEa RSP APENEERY. & RRER2E
H# DNA 2 B A 205 T HCV R APLiA R ™4 HVR1 NMUREEM FFAdiik
=07, T ELREHE TR E2 & A HAbU R R A FPiikpis
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[ Abstract] Objective To explore the feasibility of induction of neutralization
antibodies against HCV infection by HCV envelope 2 protein DNA vaccines. Methods
Three expression plasmids of HCV envelope 2 protein, plasmid pcDNA3. 1-1a746
encoding full length of E2, plasmid pcDNA3. 1-1a661 encoding hydrophobic carboxyl

HEEWH: LT ERE ST H (06JC14084 ) H K B R B % I & (30671921, 30770094 ) ; H 52 “ 863 " 3 &
( 2006AA02Z401)

YEH HAL: 150030 ME/REET » RALRM A Z Tl =/ R RIE ) : F-FEE K2 HAEYFEHE (Frl . A TH. %
B8 S E-R-BF EP D

BIAEE 42 KAE  Email: xfh00001@ 126. com: i H M Email: qizt@ smmu. edu. cn

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

AR FIG RRR Ak B TRRD2008 4E2 A #52 3% %51 # Chin J Fxp Qlin Infect Dis (Hlectronic Version ), February 2008, Vol 2, No. 1 =25

terminal truncated E2 and pcDNA3. 1-1a661A encoding E2 with deletion of hypervari-
able region 1 ( HVR1) and carboxyl terminal, were constructed, respectively. The
293T cells were transfected with these plasmids, respectively, and the excretion of E2
protein were analyzed by Western blot and ELISA. Then the plasmids were used to im-
munize BALB/c mouse intramuscularly. The sera antibodies against E2 and HVR1
were detected by ELISA and the neutralization activity of the antibodies were assayed
with HCV pseudotype particle ( HCVpp). Results All three plasmids could express
HCV E2 protein, the expression product of pcDNA3. 1-1a746 could not secrete, while
that of pcDNA3. 1-1a661 and pcDNA3. 1-1a661A could secrete E2 protein into culture
medium. The secretion of HCV E2 protein enhanced antibody response elicited by
DNA vaccines in mice significantly. Sera from pcDNA3. 1-1a661 immunized mice
showed stronger neutralization activity than that from pcDNA3. 1-1a661A immunized
mice. For sera from pcDNA3. 1-1a661 immunized mice, the anti-HVR1 antibodies ac-
count trivially in total anti-E2 antibodies in quantity, while play a major role in neu-
tralization infectivity of HCVpp. Conclusions DNA vaccines that express and secrete
HCV E2 protein could induce neutralization antibodies against HCVpp infection.
HVRI not only acts as a region containing neutralization antibodies epitopes, but also
enhance antibody response of other epitopes presented in HCV E2 protein.

[ Key words] Hepatitis C virus; Envelope 2 protein; DNA vaccine; Hyper-
variable region 1; Neutralization antibody

AR5 (HCV)O IR E2 BH 2T HCV B K% T 7= 4 ik K
FERS REENRFENFEEEGR. B2 EAZERNH 27 MEERRR
ZH W) AS X 1 Chypervariable region 1, HVR1) & HCV TEHF AR REE X
i, WRA N HCV Gk R RS . HVRl HEEERE AN R
WP R RARSR . 2R, AR DU G B HCV ki HCV pseud-
otype particle, HCVpp) DA K 43535 7= 4 ) HCV(HCVee) MR HITHIRER S
MW R, HVR1 HARME—K PRyl R A i 7E X 5, 7 HCV WK E2 & H
R AT ST 0 25 MM S R e p AR e 2

AW HIME T R EmEAE RS A HVR1 A HVR1 W E2 EHMD A2
K E2 EHMEBEREFTR, LZ 2B/ 4047 HVR1 ik 5 & E2 SiikE$ &
58 Cmzm M) FERRR.

MRS E

— FEHH
4r H77 # C/E1/E2 cDNA ¢ i Fikr pGEM-CE1E2 Y4 5z 16 %2 {777 HS
prime start DNA &8 & T #{& pMD18-T & TaKaRa 7= i fi ki 2 & pcDNA3. 1
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( +).DMEM 55383 K if 4= Ii3E N Invitrogen 7= & ; BE4E XK GNA W H Sigma; R
i tE E2 B g REBTiR HS3 fh ¥k E B8 53 B J Dubuisson #2151, E2 £ 5%
REPitA R BioDesign 7=/ :6 x His BLREHLIAH Qiagen /= . KGHBRFFEHE
BHEARE A5 H77 #% HVR1 B4 H TRX-HVRI DI ERFREAREH S5 A CD81
S F RIS RS EH TRX-CD81 KAEAMF H 4~ = il 4 : TRX-CD81 e £ EHL
A i A< = 1 4% HCVpp i 25 & 4t B/ B A 1% B 2% i RL pCM V-gag-pol . HCV
AIRRER 015 FOR, pcDNA-E1E2 it 5 25 B 3% ik fik pCMV-GFP i E B 5
ENS K22 FL Cosset % E W : Bits il B FEL Y TREARAF

3 Fh E2 /IR KM R

1. BRELRERIE ) F2 F3kF0h peDNA3. 1-1a661 Ff%E: DL Fik: pGEM-CEIE2 %
i, A HS prime start DNA R HY BRI IS REX 1 HCV iR E2 A4S
HH, B4k 1a-364 (5 -GGAATTCGCCGCCACCATGGTGGGGAACTGGGCGAAG-3 )

1a-661 ( 5’ -GTCTAGAACTCAGTGGTGGTGGTGGTGGTGCTCGGACCTGTCCCTGTCTTC-
37). ¥HY4ES HCV GRRE RS 364 ~ 661 fi & EFRFRE:, BRI 6 MHERTER
F. JH Taqase 7E PCR PR NN A 35 T BifdkiEsE - WIfF, i A pcDNA3.1 ) Eco R
I Xba Ui 5 [R1HE BRI pe DNA3. 1-1a661 -

2. # Bk HVR1 HRFISARE M E2 35508 peDNA3. 1-1a661A kg ee: DLE
i pGEM-CE1E2 JpBitR , 4359 3 E2 2 H 155 Bk BP 364 ~ 383 N & ELPR 4 H5
FE3) FEE 411 ~ 661 v A IEIRIRIEE GG F 5, 519503~ 1a-364.1a-delR (5 -
GGTGTTGATCAGTTGGATCGCGTCGACGCCGGCAA-3’ ) Ffl la-delF ( 5’ -TTGCCG-
GCGTCGACGCGATCCAACTGATCAACACC-3’ ).1a-661. HiFfh PCR F=¥E LAY
la-364/1a-661 HITEEIL PCR, Y5 T ik ##IFMWF, 3 A pcDNA3. 1 )
Eco R 1 1 Xba 1 i g5 IA] ¥ B BL pcDNA3. 1-1a661A, LA F i #% 25 pcDNA3. 1-
1a661A-

3. &K E2 335508 pcDNA3. 1-1a746 [IH%EE : DL JFkr pGEM- CE1E2 A4k .
FIB| ¥ 1a364.1a746 (5’ -GTCTAGATTAAACTCACGCCTCCGCTTGGGATATGAG-
3' Y8, PCR P=YRumin A J55 T k& - WF #HA pcDNA3.1 fJ Eco R 1
1 Xba T {3 g[8 #9 B FRE pcDNA3. 1-1a746

= JFREE e HEK 293T 4if R Rk =Y H B

¥ B3R 3 R FURL LA 2 25 #ifk peDNA3. 1 #3: HEK 293T 4Hf{ (24 FLAR)
Yy 12 h JFHR, st & DMEM 35553, 4REE35 57 24 ~48 h 5EWE LE - RE S
L 120 pl YHHISEBE (& 2% SDS) , ZLMF LA, BN 30 pl 5 x EAREZR ik, b
FITSDS-PAGEF] Western blot 2317 —$i 8 6 x His AT PR E2 ZEHLIA
B¢ 1a BRI R0 R Pi-H53 g EDiR, —Hi B BEIREE ( AP ARiC Y
Fi/NE 1gG it [gG. HEWELESEFIME 1% NP40 & 1 mmol/L EDTA
%) PBS 500 pl, 4% 40/, MR T ELISA 0#7. GNA g EhnR. 4°C &
(1 pg/FL), W H 37°CHHH 2 h, SFLNEE S - E 540 ZA# IR 100 pl, 37°C 1 b,
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Wedk 2 W, FEbn 6 x His BLSEREHLAR (1: 500 i) B E2 £ 3gREHiiAk (1: 1000
) ,37C WF 40 min, PEAR 5 W, InEEbR 3t HRP-Hi/M B, IgG(1: 2000 %) 5§
HRP-$13 IgG(1: 1000 #®E) ,37°C $¥F 40 min, YR 5 YK, TMB & &, W] A5, F
Agso

g B S

i QIAGEN [ bz 2i 4k & 7] ( Mega ) $ili $2 /Fi b7 pcDNA3. 1-1a661 . pcDNA3. 1-
1a661A #1 pcDNA 3.1-1a746 LA} 25 84k pcDNA3. 1, 75T PBS, #kEE R 1 g/L.
Gra s BALB/c /MR, SRS B BT EE ST 100 pl, 1 R/w, L4088 3 I BIR
SRERTR R AR 408 /N BRUIR RE BRI » B5.0>» Y& A F ELISA Rrlidifk.

T ELISA A3/ R A2 3 P Y E2 $ifk 5 HVRL Hidk

A GNA G4 BpntR - 4°Cdm (1 ng/FL) - K H 3TCHHE 2 h, Tl 1 K- T
fnEkL pcDNA 3. 1-1a746 ¥ 34 i) HEK 293T A Z45# WK 100 pl, ZiE 2 h, ¥tk 2
W BALINARIE AR/ R 100 pl,37°C ¥ 5 40 min, YEHR S YK, b HRP-
i/ IgG (1:2000 F##E),37°C ¥ E 40 min, ¥ekRk 5 ¥, TMB B, M) A, Fl Ay, -
¥ TRX-HVR1 Qe iR, 4°C & (1 pg/fl) I H 37CHM 2 h, Jik 2 K, &
FLAN BRI TE 100 wl,37°CHFF 40 min, Ye#R 5 K, i1 HRP-Hi/p K IgG(1:

2000 #HE) ,37°CHEE 40 min, ¥e#Rk 5 K, TMB B, Il A, Fl Agy -

< HCVpp 14 B RIS

¢ HEK 293T 2R F T 24 FLR A, I H LAIR Bifd 2 pl PA K KL peD-
NA-E1E2 0.1 pg.pCMV-gag-pol 0.2 pg.pCMV-GFP 0.2 pg IL&EH. 12 h j5RER
HHasEIR L& A 500 pl & 10% FrE4- g F B X MEE XA DMEM B3
ﬁ[ ;ﬁﬂ:ﬁﬁ?ﬁﬂﬁiﬁﬁ% 24 ~48 h RAGWEARIFERLE SEELERERRH
B

4 HCVpp B3¢ LR 12 000 r/min B.0 5 min, B 3 TR E F Ak
%y. DMEM $538MR( Wi5GHN A polybrane, XY 4 mg/L)130 pl fIA 1.5 ml B>
B FHMA DNA 582/ BRI BN AR 3R AR £ B8/, 20 ), HCVpp 3% 50 pl. iR
53, BT 3TCHAE 1 he DU 1: 20 FFHR A% EU A B TRX-CD81 RSN RSB i /)
BRI Y AF D FH P BB HCTR] R BR R BT 42 T 48 LA Huh7. 5 408 (5@
Huh7.5 A ERLL CD81 187 B i) Huh7. 5 40/ ¥R SN 48 FLR A,
WEREFRGHR 4 ~5 d FREEBHECAAE, DLR =40 M T80 6.5 6 FH 40
Ji, THEE AR AN ER R hn I 1 L EG R P 3R-/ 0N IRG A 2L 8 FH 230 /2R /s R
AR ALAY B

& =R
— HCV iR E2 B A RK TR IS5
EABORE peDNA3. 1C + ) R84k, & T H77 #k E2 BHH /Y 3 PRk BORL, 454
mE 1 R
—E2 IR RN Y oA
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Sr I B2 ZaRE AR DA R SR 1a ZURF A E2 B SR RESTIK H53(JE
ARV KO AT BORCRE RO 40 SRR R i B2 B SRR 2.3 s, B
WA 3 PR ORI B MRk E2 FH Rtk B] HVRL 3 E2 BB LK
Z AR TCH B - X BRI gL i) 293T 4% LS E2 ZTERESIK .6 x
His J E2 #22 fK i B4 55 R i &k H53 #E4T ELISA 43 #7Z B, pcDNA3. 1-1a661 }%
pcDNA 3.1-1a661A FRiK =Y BEH B0, HAr R B/KFHLL T pcDNA3. 1-
1a746 EENMINRK(E 4

pecDNA3 1-1a746 A
ey T
Pawr 364 384 HVRI nnm'iglﬁ‘iagh
—-—_ | -

pcDNA3 1-1a661

Popay 364 J84 HVEL 661 6:His  BGH pA

—-—_ | .

peDNA3 1-1a661A

Poav 364 384 G61 6+Fis  BGH pA
4*- | =

B 1 HCV G E2 & AREFRMEH
Pow: EAIRTER ST BGH pA: 4K E poly A 5

Marker la746 la6él 1aG6ln peDNA3L

I '
2 F E2 ZREbiAEm E2 ZH

Marker 1la661 lag6l A peDNA3L

86kD —

TiD —- -

Sl

B3 S E2 ByUE E2 EH
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=M E2 Hifk X HVR1 Hiikag46:m)

L. /NELE2 Bk ey : A2 1a746 3444 HEK 293T 4 M@ i kel 45
21 6 R/NRUMYE ) E2 Bk, I 7E 1: 100 FRREET A5 1 Ago I 55 2T B4
AR 2 fohbifkfEM:. 51 ReXE .3 MERA/MRILES A 52K
5 pcDNA3. 1-1a661A 4HA 2 H/NRPufRBHH: , 1T pcDNA3. 1-1a661 ZHA 5 H
/NPT, 12746 HARYI RAMECE 5) . 5 3 IR%EE )5, pcDNA3. 1-1a661A
HA 3 BH/NEPifkBH: pcDNA3. 1-1a661 4 6 H/NR Pk HM:, 1a746 HAE —
HU/NRBuARBHECE 6) .

& 5 -

pPpPpPPPRRYP

&
ot
i

kE
el i
& laTqE pelHAT, 1

pelMAS. N 1 Wat | aBEl | aide

B4 ELISA # E2 Bobidk gL 293T 4AfEsF 1
B E2 EQ B5 FRERE)E E2 [gC Pk

2. /NEHE HVR1 Stk syl : DL TRX-HVR1 4 E H A EiniR A
/NBULYE H B HVRT $ifd, PL 1: 200 FRRERT Ay 1 Ao 155 T 25 24k B 24 SE391H
M2 A DURRH . 58 1 RAEEJS, pcDNA3. 1-1a661 24 4 H /5 R Hiik FH
1a746 HIgFAM: . 5 2 K% )5 pcDNA3. 1-1a661 24 6 H/NE¥PifkPHH:, 1a746
HyTE (B 7). 5 3 WAREJE, pcDNA3. 1-1a661 HBiAKFBEAR,
1a746 A 1 R/DBBLiREE(E 8) . BT TFRER E2 RERWHAEHR 6 1
HARR WUNRA T BB A4 X 6 NMH AR PLAR, Wik E2 $ifkLl K HVRI $i
EERRPLREIERMESA 6 NMHAM K 1a661.1a661A L) K TRX-HVR1,3 #%&
HH¥E&H 6 NMHARKE F AT fE kg5 R ks 5. H TRX-CD81 5
TRX-HVRI1 AT 8% B AR A TR » Bir A /s UL BRI 25 R T 0. 15, &
B /N BRI H R 7= A2 BH S8 6 x His PR (G5 RRERD -

Pg . HCVpp ALKy

Fi HCVpp ¥ 88 =R S J5 B /0N BULYE 5 5 #1 4R (1a746 4HE X — R/
SR, ETWR T8 - B 1: 20 FriG 4% LR B TRX -CD81LEL 452
/NBUMIEYE S PR B . A5 W] I : TRX-CD81LEL 4 /)N BRI E BB 45 3%+ #0
HCVpp HRHME 1a661 LU K 1a661A P I 15X HCVpp ¥ EA —E 1 FFI1EH
(E9). ME6.8.9 T I, 12661 FufE/ N BUMYE i 5 F14E 5 i T 8 8 E2 difk
FKETCH A, TS5 HVR1 WPk P2 —EmIEMSE(E 9 §r CD81 £
TEREDIARH N 1: 20 FmESMFLBRREL o MM BEEN TR E 3.
1a661 A B ITE A FAVE A ZAS B E2 Sk A —20 {5 E2 kKA
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latd6

pcDNAL. | lag81A 1e881 4748 B7 SERAE)aRm HVRL IgG Hifk

1. & 100, DON =
a P
_ 1= y B0 e
> i :
B2 o B0, Om F
G s
" - 4q0.00% |
0 5 Ry ] R g i &0, i
poDHAT, | 12661 & lasal 1aT48 - bifaEE] i
Er |:|w A aT . S0 I K G el L A L A i
F8 =A% EEHN HVR1 IgG peDRAZ. | 12881 A [af6]  COBD polysh

&9 HCV E2 DNA #3/MRILiEXT HCVpp By
FYEH

Ho#®

AR SN ET HTT K MERELL 3 FERN B2 kTR 2/
B FEHHET 0 HVRL Hifk 54E%F HVR1 RASNERA MPLATE B btk s
FIELERER . XN 293T 40 H8 535 3% b 18 A1 40 fE 2458 MR 84T 1Y Western
blot #1 ELISA ;#7303 Fh R BB A R RA HCV E2 BH . 2K E2 BHEREK
FEREF IR =) E B TP T AR BR AR 2 R e B K MBS R IX ( TMD) B 23K
FEORL, Fr= g4 B35 3% L, BB AE HVRL X E2 FRE W R T
HH B0 -

433K 3 Fh E2 F23k ORI ST RER/DN B KR/ RULE H /) E2 & HVRI
ik, RFRVHSWE X E2 BARHZIRE DNA EHBESHNHAMNE. 2K
E2 RO BARTEARANERKESBER L2 REAFRTHEER HLE
Kml{ea 1 R/NEE E2 Bifk's HVR1 Hifk B M R A SR ) DNA B 5
SHAKMRRT AW ERTFREHK DNA 1, X 5 BT HGERER . £
£ E2 48 K434 TMD B2 FRERN, RARDIRE8E o B /R AR 4R
BAE T MEE, ATAREEE B 423 B8 RRIE. A#RE. ¥ E2 f TMD
BHEONT UM Z EEARET R AN EEX, 85 855 H DNA ZBHBESHHik
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}im[ﬂ .

MEEFRAT] LUE > HVR1 BREH B 3858/ R Btk Di . HLEE peDNA3. 1-
1a661 24 H/MRUME 5 E2 HiikFn HVRT Sk ik 4552 , /D BUiLvE F /) E2
Piik/K 5 HVR1 Gk FEIFAREAT, E2 Hidk & &= MI0E § HVR1 $ifkokF
A BB, T HVR1 Su KPR & ) E2 Skl sBEIk- 7551, FH 1a 661
K E2 Hitk i 45 R 5 F 1a661A RS RN (R KB R . XEHER
HVR1 $iR7E & E2 fifkdr i 5 LLEAR -

Fi HCVpp R#EAY, 43747 pcDNA3. 1-1a661 5 pcDNA3. 1-1a661A 535/ K i
TH W FI/E F, pcDNA3. 1-1a661 42 % I 3% ) 5 F1/E F B 8. 3R F pcDNA3. 1-
1a661A 4H . 7F pcDNA3.1-1a661 GE2H o, I3 A/EA 5 HVR1 Hifk/K 2
BRI 5 A8 E2 Jith Tl AR SZEMA/DBaZnghMmEmes R,
PLACHTE HVR1 DISMETE RISk R AL, (H 80 0 W 3R 3% E2 1) DNA 2 T
B HiERRMiA S HVR1 HifkR FE ik, m HVR1 DUAMRAL DR
FYEFNI#5S . HCV JBRYLEHY, HVR1 Sk F= 2 R w7 MK P R AR 5 v
BRARTIE TIPRSMA T 3 AE B IE W1 HVRL bk s 2cp AdE A ™, Bk, R
fRERfh HVR1 Suik R ER, X SRR NS R E—2-

H.# pcDNA3. 1-1a661 5 pcDNA3. 1-1 a 661A 45/ B PLAR | B iR v &
B, B/ BT ) B2 SiikoKFE A B B2 5 MhiikoKFE2 FIF A2 peD-
NA3.1-1a661 GuEe2/NRIMYE i HVR1 Hiikss je, X R HVR1 BFAEZEAR T
BBfF/N U™ A HVR1 $itk, i B BB B B3 58 /N BT X E2 A 3R AL i S B RE 2
T kAR S 240 B 2 B ) B R BORLR IR 7 W W S A AT 9250 HVR1 Xt E2 MR
IR AT LA B 23 A 52 TG B B 2 e, AR Anfar f# B HVR1 HE9R E2 S R X —
PR ARiE HVR1 el B R, RHAE TR IBIT SN B R R
AR IR AR R HVRL 454 CD4 " T 4RI ™' - AT BRI BA HE
HVR1 Z2/pD BB EARMUNIER AR R M THE P TRARN - WEBRINH
FIE5 3 HVR1 7R o B4 FI AT BRI FHAE A P ik 4 5

BZ AR R W5 E2 i) DNA S5 8848 3% = HCVpp bk
=4, HVR1 Siik7E B fibithk s S EE ILE, 5 HVR1 Stk . B R X
HVR1 ISR MBI TER b 4 u 3 (H o fvE s B A K HVRI fifk. i
&b, HVR1 B/E A UNTE TR hbuik R AL, BT RBAE R EZE MBI T 4
JZRAL, R B TR B2 MG RN . XEERXTF HCV El MR AR
HEHNELE X

2 £ X W

1 Weiner AJ, Brauer MJ, Rosenblatt J, et al. Variable and hypervariable domains are found in the regions of HCV corresponding to
the flavivirus envelope and NS1 proteins and the pestivirus envelope glycoproteins. Virology, 1991,180:842-848.
2  Logvinoff C, Major ME, Oldach D, et al. Neutralizing antibody response during acute and chronic hepatitis C virus infection.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

© 32 - ST FIG PRER YR I T RR 2008 4R 2 H 452 3% 45 1 3 Chin J Fxp Qlin Infect Dis (Flecironic Version),February 2008, Vol 2, No. 1

Proc Natl Acad Sci USA,2004,101:10149-10154.

3  Burioni R, Mancini N, Carletti S, et al. Cross-reactive pseudovirus-neutralizing anti-envelope antibodies coexist with antibodies
devoid of such activity in persistent hepatitis C virus infection. Virology, 2004 ,327:242-248.

4 Meunier JC, Engle RE, Faulk K, et al. Evidence for cross-genotype neutralization of hepatitis C virus pseudo-particles and en-
hancement of infectivity by apolipoprotein C1. Proc Natl Acad Sei USA,2005,102:4560-4565.

5 Bartosch B, Dubuisson J, Cosset FL. Infectious hepatitis C virus pseudo-particles containing functional E1-E2 envelope protein
complexes. J Exp Med,2003,197:633-642.

6 Heile JM, Fong YL, Rosa D, et al. Evaluation of hepatitis C virus glycoprotein E2 for vaccine design: an endoplasmic reticulum-
retained recombinant protein is superior to secreted recombinant protein and DNA-based vaccine candidates. J Virol, 2000, 74:
6885-6892.

7 Frons X, Allander T. Rohwer NP, et al. Characterization of modified hepatitis C virus E2 proteins expressed on the cell surface.
Virology, 2000,274:75-85.

8 Pestka JM, Zeisel MB, Blaser E, et al. Rapid induction of virus-neutralizing antibodies and viral clearance in a single-source out-
break of hepatitis C. Proc Natl Acad Sci USA,2007,104:6025-6030.

9 Frasca L, Scotta G, Del Porto P, et al. Antibody-selected mimics of hepatitis C virus hypervariable region 1 activate both primary
and memory Th lymphocytes. Hepatology,2003,38:653-663.

10 Del Porto P, Puntoriero G, Scotta C, et al. High prevalence of hypervariable region 1-specific and -cross-reactive CD4( + ) T
cells in HCV-infected individuals responsive to IFN-alpha treatment. Virology,2000,269:313-324.

Cle% H #3 2007-11-08>

(A GBI

Fil, 26 TR 5 ARFEAEQOBE2 ZGDNA YA S IA A PR AsEl I/CD]. ¢ 45
Aol KB R B E: &F i, 2008,2(1):24-32.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

