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HE

NEITF R (Hepatitis C virus, HCV) & /Mo RNA 8, THEL
ML, Il a, B a8, J0 3308 MEUE T e, FFaEAL
(Hepatocellular cirrhosis, HC), +L%JiH(Hepatocellular carcinoma, HCC). H
WERAH 1.23-1.7 W NEG HCV, TEAGE 4 TJ7 HCV &G, 2 HCV i
TR E R Z —. B EEH HCV AR OB — AN 2™ IR 1) 2 38 AR ]
A H VIS 5 2 DUl HCV Fiiih 32, (H HCV HUARR I - fA7AE 7-10
JR e D, B e 4. B I HCV AR nI AT 2804 B 2 U, (R D
BAEE A, BTG RBMNMKEBE, 2 ANGE) 2 . HCV core #1 17E HCV
QeJE RN BB TR R ™, 2B AR HCV ZHFT HCV s #2122
Febr o JIEETIEFE AP core B A RTA R4 HCV KTINE 3, JErTE IR
HCV HU BRI T ROVl A o BRI ASIE I 5 7E0]0 @57 HCV core BT 50 U
RE, I ENINEST HCV Ag/Ab 2 WHAF 55 2 Jefi .

AW ez T ARfl & 4234 core X 1-120aa [K)RIAH A pTO-T7-C120,
2864k E.coli i, FIAP“WLIN 13kD (Fir4 ok 1200, c120 TR IALE i
H, SRR R L T M M 1A WA )= 446 J5 . SDS-PAGE 34T H (1 8 1 26
BERTIE 95%LA 1o R EA C 5K E AL core FUIE AT it T BUNMI S 2 ¢ L R A
Bk, AT MY T & RIE core [X 1-173aa IR IEHAE pTre-CKS-C173,
HAEEAY E.coli Fik, FIEF=WL Ny 4SKkD(fir 44 K cks-c173). cks-c173 LHEKIX
fERERT, HINEA T 8M IR, Jaahililizlitk, SDS-PAGE 734 H 1)
AR IE 97%Lh e A 120 F1 cks-c173 £ Western Blotting A1[H] %
ELISA S Uk M7 RAF (s vERIR S 1, 3 B 4 SR e

RIGF AL A c120 FI cks-c173 KA T core HiJit core-R 43l Hu e
BALB/c /N, IR RSB A B AR AN R) H2 ELISA V016 54T, B2 ik
37 103 ¥HL HCV core Bl ISR se BEHUAR . BT IR BE AL AL 5 ) 2 ELISA
T o BT ST 45 Gl B G SERIE SE3 A R AP I I35 14 o F-I ] HCV core
DX A5 R ) 4% ELISA %5E Hh 60 BREPTIRAL, LN 5 ANRAIX . i)
25-39aa 1 90-119aa [ Hii 2, 73047 25 BRAT 21 Bk U0 49-78aa Fil 17-31aa
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HIERHTRAT O MM 4 BR: S5 1 AREAGTIR 33-47aa. ILEE IR [F]IN S Y. T H 4 core
PURMRIALRALX, FERIL 3 i core [X FL HE (1 255 MARIARALAFAE 25 It
AMFIF HCV core XA BIERIA B ELISA 43T HCV &34 (i H BT HCV core A
Al X BRI A1, I HCV B I35 T core FUARIIRAT B 5 %, H Al #E 5 fiw
T A, Horh 49-78aa W g2 RIR core Pl — N EELNELRLIIX

Be s 103 PRELHTE I EAS WA ELISA Rl A [ R FE L 0120 25
[T LA 38 HASI ¢ 120 2% 5088 f6t e PRI AT LT o &85 SR S IR 1) 6 414 120 R
B IR 100pg/mL (AT HT, P ldAn 83-65HRP IRl R B & vy, WIIA
50pg/mL. FFAIHIX 6 AR FAHTIOARN 25 4 HCV HifaAl PCR BH P ML
(1) core LG, EZERIL 2 4 RE R RBUZERIMIRAR core HLIR WAL 83-65HRP Fl
97-65HRP, i th#ik 8/25, JFHARUF KR A, #I-#AL T HCV core #1J5 )
KR 4. (HREEZ HCV & DI, b RGIETFEH —DIrh fokdt,

KB : HCV; oD H; PoaEpiis
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Abstract

Hepatitis C virus ( HCV) is an enveloped RNA virus that belongs to the family of
Flaviviridae. HCV is mainly spread through blood, causes acute or chronic viral
hepatitis, which often leads to chronic progressive liver disease (cirrhosis) or even
liver cancer. It is estimated that 123-170millon people worldwide are living with
HCV infection, of whom 40 million are in china. Therefore, the control of HCV
spread has become a very urgent public health concern in china. The introduction of
anti-HCV screening in blood donor have significantly decreased the risk of HCV
infection through blood transfusion. However, HCV infection has a 7-10 weeks’
serological window period which still threaten the safe use of blood. Although HCV
RNA detection can effectively shorten the window period, it is difficult to be widely
adopted because of cost and practicality. HCV core protein generated in patient before
seroconversion, and the quantity of core protein in blood usually indicated the HCV
viral load of a patient. Therefore, the detection of HCV core protein will effectively
reduce the serological window period and evaluate the effect of antiviral therapy. The
present study intended to construct a HCV core antigen detection system.

We firstly constructed a non-fusion expression vector pTO-T7-C120 which
contains 1-120aa of core sequence. When transformed into E.coli, the bacteria
expressed a 13kD recombinant protein named c120. c¢120 mainly existed in the
expression supernatant. c120 were purified through saturated ammonium sulfate
deposition and cation exchange column chromatography and the purity of ¢120 is
above 95% by SDS-PAGE analysis. As c120 deleted the C-terminal of core antigen
which may lead to the conformational changes and epitope deficiencies, we
constructed another expression vector pTrc-CKS-C173 which with contained 1-173aa
sequence of core protein that fused with cks. The expression product is about 45kD,
named cks-c173. cks-c173 mainly expressed in inclusion body which was dissolved in
8 M urea. cks-c173 was purified by electroelution and the final purity is above 97%.
Both ¢120 and cks-c173 were identified to have good activity and specificity by using
Western Blotting and indirect ELISA methods.
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The purified ¢120, cks-c173 and a currently existed HCV core protein (core-R)
were used to immunize BALB/c mice separately, followed with establishment of 103
hybridoma cell lines secreting McAbs against core antigen. We found that all McAbs
specifically reacted with c120 in Western Blotting. Meanwhile, we identified the
epitope of 60 McAbs by using synthetic peptides and indirect ELISA, and these
epitopes can be divided into 5 groups according to reaction site: 25 McAbs
recognized 25-39aa, 21 McAbs recognized 90-119aa, 9 McAbs recognized 49-78aa, 4
McAbs recognized 17-31aa, and 1 McAb recognized 33-47aa of HCV core sequrence.
These results clarified the dominant epitopes of the recombinant proteins, and
indicated that exposed dominant epitopes of the three proteins are different. In
addition, we also used synthetic peptides and indirect ELISA to analyze the epitope
distribution of anti-HCV core antibody in HCV patient sera. Our result showed that
the epitope distribution was much wider, and there were more conformational
anti-core antibodies in the sera of patient, when compared with mice sera that was
immunized by recombinant core protein. Further, from the results we speculate that
49-78aa may be an important linear epitope of nature core antigen.

Finally, we examined 103 McAbs for their detecting ability on c120 protein by
using a double-antibody sandwich ELISA. We successfully screened 6 pairs of
McAbs combinations in which the sensitivity to c120 could achieve to 100pg/mL, and
one pair 83-65HRP could reach to 50pg/mL. The screened out McAbs were then used
to detect natural core antigen from 25 patients sera that both anti-HCV and HCV PCR
were positive. We found 2 pairs (83/97-65HRP) combinations could successfully
detect natural core antigen with a sensitivity of 8/25, and the 2 pairs also had good
specificity.

This study preliminary established a HCV core antigen detection system, which
provides many useful information and experience to finally establish a HCV Ag/Ab
assay. However, the system needs to be further evaluated with serological window

period sera.

Keywords: HCV; core protein; monoclonal antibody.
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1989 1, L %% Choo 25 XML AE LB KB #, Jadn b N
RFFRWieE, AR T RO EERE, BN EEE . HCV &Pl RNA Jiisg, L
Y& IERE RNA, KL 9500 Z M HER,  #EANIEHNALAT— P
GIEEHE, 7 THENA P, it —45 1 3008-3037 MNEIERR IR TR L2 k.
HCV 247 6 MAERIAUMEE 50 FpEEREA . HCV FEAMEERE, i
S PR EETEAT A, BTN R ITE AR, S BUR AT R,
PRI TR HCV BRI, E RPN ARES T . Bl
EERAH 1.23-1.7 (L NG HCV, WHO Sl fiill () 48k HCV YR 240 2%
U531, W R 4 T HOV B, PR 3.2%.

—. HCV RiTH%

1 HOV TR

FAFREK HCV JAT TR A BV MR LA, A 240 HCV AT
B B TR L B VAT 5 B S AT HOV IS DL Ge Tk, X0 e
— M DX AN A W ) AR o BUREE T A 1 AR MR R e 4%
AR HRFE S AR BRI Z MO RS SR 0 RSk, Sl 248
155 ) WHO Hifls AR IE NS AL B EHE AT T HCV B4 3k T 2ds (& 1-1)
HCV 153 AT FRATA W b IR 3822 53] o H0E HOV AT 5™ 314 [ 5% 22 16 AR
e A6y dbRK. PU KON 55 Kk [ 5K HCV AT RARN G 75 A%
ZAMLT R, HCV AT R BRI E XA EE (0.6%), MEK (0.8%),
PR (11%) FEAFNE (1.1%); HCV AT RA R m M E 50 2 (1.8%),
HA (1.5-2.3%) FERHM (2.2%). Wik kT E 1) HCV fidT o 8 7,
{HINFEE [ 58 HOV A 20 B I =, Wl /e R I Ve Al . A
LA K RETE S, T EIP HCV AT F =18 3.2%, ElJE HCV fiATH N 2.1%,
ELPEFIEN BE ) HCV AT 58K, 235100 1.1%81 0.9% (& 1-1); #1146 7300 J1 A
PR K, 3L HCV AT 3% mik 22-25% 14,
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From: Colin W Shepard, et al.Lancet Infect Dis. 2005,5: 558-567

& 1-1 HCV 2FRFITHE

Fig.1-1 The world HCV prevalence

£1-1 ADEZH 6 MNEXRPHIER HCV MATHLR

Tab.1-1 HCY infection prevalence in the six most populous nations in the world

K AF(2004) HCV WATHR  HEANE HEAH
ok 1312 3.2% 4 [ 3 68 000
ElE 10.87 12 0.9% West Bengal 3579

SE [ 2.94 12, 1.8% 4 [ 21214
E[VEE Je U 2.19 12 2.1% HEEERIILE 7572
it 1.79 12 1.1% HIERRIME 66 414
EL RS 1.59 12 4.0% HEBRIM# 103 858

From: Colin W Shepard, et al.Lancet Infect Dis. 2005,5: 558-567

o ABEH-HCV [HPEZ N 3.2 %. & HiPi-HCV HERE —E 25,
DLKIT A%, dE5(3.6%) m TR T2.9%) » Pir. 4. b, vidb. ThEg
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FIZRAE 4 2.5 % 2.7 % 3.2 % 3.3 %- 3.8 %F1 4.6 %. HI-HCV PHPEZR
BEAER KT B, 1 B4 2.0 %% 50-59 BALK 3.9 %. B Ll
BZF. HCV 1b 1 2a FERAEFRE R I, L Ll 1b A0 32 Fodbihx
11 lav 2b H13b BURIE: 6 B FZEW T HIEFNRTHUX, Frrg 7 5 Gl )
LA R AR T,
2 HCV HyfEiB

HCV FZUE N M. Az A, @hkid s i, ALy
IR NPEBS S AL 3 HOV d5 22108 4% . HCV Il I MEAR 6 R IR HLAL R 1)L
HFEEALT HBV M HIV, BULPEAERE rT RE I A& HOV BRI £ 242, Jish,
LRI SR FRAT I S FH 43 5 BRI DT EE SR B, HOV B R A A
AT B R A AR R B bt 5 AN 22 A (RS T AR DGR, 481 G4 K i ]
A%, A i R YT IS BN I AN 2 AR S BT R80T HCV A8 BB E 1 R
AT 1-2)!4,

£12 AFAEZK HCV BRIATERB RIS

Tab.1-2 Summary of studies on HCV transmission in different countries

HZEK  HCV ERZAE W # K&K WMAUMKEER 5EHCVBRHERKESH
HCV EHmfE] HCV A L= s

Bl 4a 1902 1930s 4 [ AR LR U is 3

H A 1b(1st wave) 1812 1920 A [ SR T I U 18 3))

H A 1b(2ed wave) 1918 1940s -

PEHEA b 1892 Late 1930s VHEEA A ik

FE| NR NR 1940s -l

HiREE  3a 1958 1960s T4 58 W) e wiis 3l [ IDU

FH la, 1b 1920 1960s IDU J AN 22 4%l

Hh [ 1b 1966 1970s S i A AR AVEBS Y

E2E[E Sa 1937 Late 1950s AT

R la 1920 Late 1960s TR A ik

From: Daniele Prati. Journal of Hepatology. 2006, 45:607-616.
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2.1 ERBkiEStEM (injection drug use, IDU) f%i%

IDU Clch RIEE K HCV fx FE LRI AR EABORRNE, 47
WL IDU 4% HCV HIEA1 5353k 68 % H1 80%, FLAE A E EfE#id 1% Okt
30 4E. IDU $3k 6 4ELL L ABET T, HCV BeRmIA 64-94%' . fEmg kK, M
1993 4E 54>, £ 70-80%[F) HCV & Y447 IDU 2P, fERMIIHRE. EH . &
KA DEkE 2 AN BR 251 IDU 2 e HOV f B RN
22 AREHETEHARAKERZ

WHO Tiitlh, EREHEAA B 160 ALK FE S ST i i AT 1), HI
SBERSAEIRE], 20 67 ACURTE S R 5 R A R AT, A
BRE /DA 230 J7HE HCV YL AN S AR ST 51421 7o 5 4 FH 1 3 e ™ 1Y)
R ARE RV ERIX T, fE8 K, 1960-1987 4[] 4 [ ifit W HUyA
JT 18 2y T ALY S8 (KB R S o A i I B HOV KImAT I 2 I8, Al 3Lk
NAER HCV AT S ™ B FE R B, — e IR 5 A8 I 06 250103 S 12 9 e 2 3 ok
HCV WATI—ANEEER . B, 4eia2. Prasm sl 2555 o] DR R 44
BRIy, DAAOH —2e I CGRIF. Ak TobaE) MRS, X — R 8T 75
BIG AR . Simonsen S5 d5AT (K 7T K WIAEIASE BT, AR % R B JE 20
53 ) o B3 [ 5K A P E ST 70% . 85-99% A1 82% 1. vk, Ad I RZ A
HEERIA RIS B AT N L3 BT RS, #]iE s HCV
Y. —YBT] e B RN LV 2 R AR e BT ik s HOV R4k

5

lkgs

—
[t}

2.3 HiiEHE

LEXTIR I HEATHU-HCV Ty 5, @ A% 7 HOV 119 8] T4 28
file 8 TPi-HCV KnllfAAE s L], 2 HOGEEZ G I TR IIL# HCV RNA 1Y
K3l CHCV nucleic acid technology, HCV-NAT), i B#A% T fif 4 /&Y% HCV
RIRTRENE . H AT S B IS RRIAN [R] BRI ] 265 0 O L & 4 HCV (7]
JLERS 0 0.524 0.7 F10.1-2.33%, (HSATRFEE W] HCV-NAT fEJ8/> HCV %
B LR LR sTER I 2R R AT T . 2001 4E3] 2003 45/ RKH 14 AN E
21815 800 J7 4RI, (A 54 43 )& HCV RNA PHE/H-HCV BATE, B HCV-NAT
SRR 7 VS R A 0.93/5 1Y X — LR AR E L KX R H
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ASY 5 3.92/ 1 )5« 2.37/F1 Ji A1 2.98/ 1 J7 M AR T EIX — LR A 1%,

FENEPNANAEINIR 2 A e i Bl 5%, DI se RIge A BRI, Sk ifL R $T-HCV Jifi
B Ko AEEFEITIE, AT 23% ML PERHTHI-HCV fii ), 2000 47 B
ORI RN, 87% MIMLESIHE HBV, 95% MILPESTHA HIV, ME 6%
(R0 122 2356 HOV HEAT O Ao ZEfons b AR, AT ma A B A 5 S it
SR MG BEATH-HCV A, T HOV fER B EE B mENRAT R, HiX
S [ SRR A 0B SE % 0 HOV MR R 1 22 AR, 18 S 8UX E[E 5 HCV
AT H ai ™ 8. BRI, Ak, w2 pe . 15 Je SR b = HORT[E] (R R 2
HHCV BHPER 50 4.9%,  8.7%, 8% 6.1% 15 101, jiir 7 S A )y b s
X, KA 28 MEZK (4L 38 NMEZK) AT PAHO(Pan-American Health
Organization),  #IX L6 SRR E HL-HCV [ 2430 100%1 7 8, i 5E
FIDA L Hb X R i HCV B 34 0.1-1.1%F1 0.7-1.9 %7 11,
24 MHEBIERSE

PEAERE T REIE AN E HCV YL L ZmAe R IRk N BEFIR R0
KPR NG HCV LRGSR & HOV g a2 it
PR WAEAE KRG HCV TP AR, R 36 LA B i e ) 3 o A% 36 1 500
(HBV. HIV). i[RI EEA AR A HIV, W& HCV Rkt i) G st
Mo AR HROE IO (6 T TR T (AR B AR T AR % HCV (FL
KAEW %, IFRIN AR HIV A P s e,

HCV L 1 FAE R K LR IREAE T HBV Fl HIV, ARSI AERE2]. B
PERERR HOV ALRRREFT L LISER MR 2 % A BESRAE 31 HCV RNA [
Ve, AR R FE RS ] IE 4 -7 %; &1 HIV G, AR IR 42 20 %.
HCV 7 8 o 0 v R AR A 10 1 e 1B
25 HEFEBEEZ

L e AR N RS HOV (LR RRA . JIREE T A A
RS Y IS B HOV LR T 0.3% e JERBIZUT. F Rl SCH %
HALAE B2 HCV WA MALRE )7 =, B vl {5 M EdE S Ry . #4) HCV
IR AR . e PR, wmE, Mk, . UOK. JLAIAEERK
Ph TC B B8 o 3 e TG ML 3 1 Bk — M AN 4 HO V),
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