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Immune Responses in Rhesus Monkeys Vaccinated with
Multi-epitope Antigen of HCV and Challenged by HCV Virus
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Abstract: Tt is a new approach to study and produce HCV vaccine by using multi-epitope antigen of
HCV. In this study, multi-epitope antigen gene, PCX. which consists of § epitopes of HCV and an
epitope of T cell stimulation of tetanus toxoid, was expressed in E. coli. And rhesus monkeys were
vaccinated by expressed antigen and elicited the high humoral response, the titer of antibodies 1o PCX
was high to 1:1000. In 60th week after vaccination, the titer of Abs was still to 1:40. Meanwhile,
positive human sera of HCV challenged vaccinated monkeys after 6 weeks immunized, ALT value rose
transiently in monkeys vaccinated by PCX. It was positive in monitoring RNA of HCV using RT-PCR
in monkey sera. The result demonstrated that Rhesus monkey immunized by multi-epitope PCX could
elicit high-level immune responses.
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FARHHMEEBES, FE.Coli PEEEET
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EESM RN KA . LRF 2 EEMN HCV
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B.EZeE, PERiER T R 40 Rl R
GENE BIEENRERFE A, 1EH R A
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1.1 TRz

&= By 3 A E 16 I &) B R 1E 7 38 ( Rhesus
Macaque), ¥ T IL ¥ ALT.HBV B3t %, HCV
RNA $T-HCV ik ¢k, £ 4 R HBV X
HCV BIRER, ALT E¥ R TFRE I MI~4 5,
HEHE & 2 H (Table 1}, 4+ B, GZ-PCX # (MI. M2
YR GZIEAMI M T), BRFTFT/hEESHS
RlEF, BRAgR 2 K, EF 100g FREFRTH, T
FERND 150g FHER L FOEB A HFE. KR, B
kK, BTFMAFREIEEdEEEYFHRHRHY
Z0H.

®1 REMNRTFHEERE
Table 1 Conditions of menkeys before immuonization

i HE ALT
®T A (¥) (kg} (UfmL)
2 2.5 29
2 2.4 a0
2 2.6 40
2 2.4 34

HEV.-M HCV-M

M1
M2
M3
M4
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I

1.2 &%

KBFEREHAEUEG GZ-PCX EH AR
GZEHAFHAREHKEN(CFAIALRLE. &
RETFHEHMENY 1. 0meg/iK, BHE T £ SR
ZF.FE02.48E&RE-K,

1.3 HCVHEHLR

ToELEF e H, SRR TFAS-HCV KRB
K HCV RNA FH¥ER) HC B# R4 M (4L 8 {7,
B M- EEREETERNEEE L. rHd

e L% W FE D IH T ) S, B0A SOmL B9 E B EL K
B, F% Sk B R R
1.4 MWEEEE N

AR L, A B KIS, A koY
OLYMPUS AU600 i ALT K, ALT £ #3iX
BT B &Mt AE.
1.5 #-GZ-PCX Bii-HCV i MM

AKX AEEEN GZPCX EB®X PCX EB
(% 60 A EXNRFOERIRBRIED, 87 1,
il #E ML 5 GZ-PCX FifkIKF, Z#1 4 HRP-
SPA; RHIEEAED TEA TR Anti-HCV EIA Kit &
L 3% A HT-HOV K, P4 3 B B AT IR
1.6 HCVRNARMW

o+ BIi% 14 % HCV RS S° UTR A NS5 K
EMERW, 47N S UTR:( +)5" -ACACTC-
CACCATAGATCAC/( - }5’ -GTGCACGGTCTAC-
GAGACC; NS5: ( + } 5’ -GAGGTTTTCTGCG TC-
CA/( - }5'-GCGATAACCGCGTTCT, HE# K B4
#4 320bp K 402bp. B 100p0L FROLHE, 44
PILEAE MM EFE RNA RIS # T
RNA 25, A E4 % TAKARA AMV ¥ 3% 5 8 ik
RT-PCR. [l <DNA H#&, A 5° UTR K& NS5 #
ST EM R BT,
1.7 IEEK—EIBHRRE

WMESEFROEE FEFHRE 780K
NE R L, B E ST

2 &R

2.1 EAR—EEX

fEI#H— AR B 5, & HCV suiler, £ R
BHHELEER, BT ERES. B HCV Xy
o, AR SR ER LA EER K
M, H AR S M4 BT AHE, HEREM
REEE(R 2).
2.2 ALTH#E

EW S B ALT KFRALEESE HAFE 9
AR ZEAMI EHT ALT A&, EF 108
ALT XMBIE¥E, BERE3,
2.3 -GZ-PCX BRIL-HCV N

A GZ-PCX EHE PCX(¥E 60 A, A XBiFE
FEMEM PCX &0 ) S %8RI K, ELISA ¥
BM-GZPCX ik, ik ERMSFE2 BT HF
B TEF 2.4 AMEAERHARERERS.EH
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32 h wmOE ¥ ®174#
T EEE R 140, X A (R E HCV HE
%1 EARGHNEREENGSHER WHINRERE R 1:20. R 0F47H 1,
Table 2 Sympiom of rhesss monkey before and ﬁ—HC‘V F 98 )5 05 1 56 M B PL-HCV, B
after HOV virws challenge B OD {H19<0.05, 1 0.05 i ; FAYERS B8 (F % ; 3040
* % WA 4 0D fH>0.1 Bk,
¥ & Al r & B
&3 EEFRMN ALT A FRMN(U/mL)
BS o0 1t 2 3 ¢ 3 6 7 8 ¥ Table 3 ALT level detection of sera of monkey
MI - - - = - - - o oa - "
M2 - - - -y oo O ()
MI - - - - - — - .0 - #S o 1 3 5 7T 9 W
Mda - - - - - - - A O - M1 27 35 38 29 31 107 ~42
-E¥ ORMBE ORMEE SHREIB M2 33 42 31 2T 46 5B 3
SEFATERE, HEH>1:1000, HHETHTHER e
M4 42 28 35 B M 23 I

FAGZPCXBMAEBEOBREET, il GZ 3
REAMEMBAENY GZ ik, EZRKBEFR
HCVHEBNHE, MBTHT T KANWE, EF
60 JHEt, SCER A (R AT PCX, FIBH# HCOV HHELL

+ BRI ALT EHEH 0- 80U/mL{ 3] & (LAl SipE (0T
% %4 F 27 % MU B4 W S5 M E R aH))
* :normal value of ALT 15 0— 80U/mL

T4 BERIM HCV LMK 10 8RB, 0D, ()]
Table 4 Anti-HCV detection of immanized monkeys (18 times dilnted, 0Dy}

& B @ (A
Q 2 F 6 8 9 10 60
M1 0.015 0.101 1.124 1.138 1.093 1.280 1174 0.298
M2 2.010 0.087 1.372 1.24% 1.110 1.369 1.238 0.278
M3 0.004 0. 075 1 286 1.224 1.583 1.154 0.967 0.161
M4 0.018 0. 061 1.155 1.181 1.042 1.201 1.013 0.149%
g 1200
5 000 EMBLEPTHIFRE PCR =, EHR LK
=]
< 5e
g 800 DMl
s 600 ;:ﬁ &5 WENNLEERFONE ucviE 5 UTR 314)
400 Tabke 5 HCY in sera after challenged by vires(5' UTR primer)
200 [ [T
. B®e
0 6% 7 ] 10 12{Weeks)
0 2 4 6 8 9 10 60 Monkey No
®AEEE (J8) Time (Weeks) M1 - - + + _ ~
M2 - - + + - -
H1 SEBOENR G PCK RiEHE
Fig.1 Titer of Anti-GZ-PCX of sera alter mmmumation M3 - - M M - -
M4 - - + + - -

2.4 HCV RNA #iNZER

£ HCV BB, 4 R TR IR HCV RNA K
W AB . HOV W IE R &S, # 17 RT-PCR
AT ¥R TR ML HCV RNA £, B NS5 5348 3|
¥ RYE PCR =%, B S UTR SIS 7.9 FH%

« £ ¢ AAEAR B A HCV SRR RNA BN i T
Wik

3 itig
Bt SRR HOV Rl MW EHRE,
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MR T 5 PEERSTH T/B MR A, 552
C:1-16; C: 132-141; E1; 317-326; NS3: 1445-1453;
NS5:2781-2788, EHETHIABRGRALEFEE LN —TT
AR EAT &, W — 1 HCV SR REE N
PCX, 5 p- ¥ A EMERRSS, EE.CliTH
MELT GZPCX BEEH. AHFREFM HCV R
ERERE, SbEARE/DRAERRS, 7% & D)
PR S R R R, TR
E SRR R RS e R R, R
R GZPCX EHAX 2 HRERSE/G, WER
BHTT BHAETRE,

GZ-PCX REMFREH RRET 2 MR
WHE, B4 B (BRI RERE) KRR
1:600. 7% % 6 RS A ARy HCV fi ik HAE T RNA
PH kM M TF T S, 5 9 AET. L HCV iR
FFEAF 11000 L E, EREFEH AHCVHE
FVES SRR T LS TR SR = A K i
Pk, B HCV BHEMEF R Sr 5 3 A&, #i
EHEED T B A, RS 60 A, 3R
THEEREREN, €2% PCX EARIAHIER
HEMBRENHRIEHEMREED 1:40. ERiE
B, PCX B H Sy o] LU AR R W

EHEREEBALT)A R P LH, &
GZPCX EEHALS[RALT HAA S, HHKEH
wESHHTEeN, FLSERAHANRG. T
AHCVHHHELFRGRTS, ERHEHE 3
B(RZEREAE IR REPCXHEF—HET
BMALT HHHA —3HENASES XHGHE 4 H
ALT R FER . Sk 4 86 A2 % M ot §i 1 r
BrEENE ALT BT ER R, T M EFFHRM
WIEWEETEL. TEERRME 12 A S RRE
HT TIFRER, R FEE M. FARMER
AHERC(HEHAER) MEYFERXTA
HIRFFIEE T #8347,

[ B, A B — AR 15 15 B9 X0 8 HI 7 HCV RNA
MRS REE, E HCVHEELFRES 1 A.3
JE 3t g 0 B9 HCV RNA f il bR, B H X5
MU FMABRL GG, RIEGEES Kot B H T
Frite B, BCH M TR 48 TT LA G A R WM I BT HCV
RNA EX TR EFRETRFRAH N0, F i
HF—FHHRIEE. ARRAHIERNRE, B THR
THEFER. . BERESER UEERERSE 13
WA LI MP) HCV B RNA, SR THEMNER
HERER TN MENRE -—ERELTU
fER HOV Ry R A

GZPCX R ERTE, BRTHIAR KT E
BB, FH RS E R, S sRgsl
FitEp PCX W/AEMFERM HELE, 59 PCX
EEHRFNRERYE ABKIEEZHERNE
F it E HCV M S ROEEZTITH.
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