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BEFATEAS HCV OB S
REXKGAEPHERRIE

EHA FXBY A E K OE
(RRKEREWRE =L 430072)
A e

(BREXEHESRWRF WX 210002)

B E fREAIEEHEARBTRELAES (ep)EFL HCV E L E O (core) 2 H
AR, FEXBFEPFERAEET 48kDa WA & E B, £ Dot-ELISA 1 Western blot 5
TS PEE, BMEEANES core RN =P RETEHH 6, R HH LB MERE
REXXEHRE T KBIFER MBS EARLLE GREE RiMEXBITERR
%89 GFPcore MG REMARER B TR MO K AN, AL HOV BLORONFFIEH,
ERTHBEAEXLSROQSHSTHIERE, S 4E S FiENg sy, 1T 7 HigEa,

x@iE HCV.ZOCERER SAREHEOER MEED, BEXE

B 1974 45 ¥ K 1738 I BUBF 4 5% 8 (Hepatitis C Virus, HCV) LK, F B2 ERH T F
WHEHFRARIE AT ER IR REeW e, A TFREFLD HCV MR E XD,
FHEE TR B, B F AR Ak, HETE M HCV cDNA 5B b #K18 2 Pl TR
FEHE, f#T HCV kB Rm xR, (HER2E B AR EEE ARt it
RSB B ErRC e &, B AU I 8 R ) il 5 6 ke I 5 5 B A9 P ik B I
X BRI F AR R, REE 2, A K, TR THFR IS
HHITRERAER B ERMA, 5 — 5, 1994 4 Chalfie R EXBITFE PR
FIE T 7K BEA) 42 €6 7% )¢ T A ( Green fluorescent protein, GFP) B [H, 33X & — F 7E 1< i % 4
HHEAMETRERNFERNMNENSED., LEF Scence L RFEIG, GFP fE A FH #l
WIEHEFIRT IriZxE, 1995 REBESEYV ERER LM FPRET GFP, £X
LR TE X8 TR R B ofp HHS HCV core MEEEBGE—R, EXBHITFHEHPEN
REFTHSSFRENEEAMGICHIA, RS RS AR e, HUERE
FYIPRCHE AR, R R VR VAE, R R T B, LEEE N TR FE,

1 ##R5F %

1.1 FRfosHs
BB pGFP10. 1t B E Bl T k2 Chalfie 33 W%, §H HCV B0 14 (core
BEANERSERIEH.

rRESRHHE.
HTF 1996 % 12 A to g Hl,
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BH)EFM R pNC RFRIXEE pBV220 B PE T B2 B 2Em S ek TaEn
&, EEEAE pGEM 3Z{( — )M H Promega /4 7], KB 8 TG, DH5a WA EIR{EE R,
1.2 EEF0fLER A

PRAIES . T4 DNA ZEM BEOE OB WA Promega 7v &, IPTG. X-gal
¥9H Gibeo ], AMERICEMNE K BEENAMELHER %, — 22k m Y
E a7
1.3 IMMFEE

AP MR B R HCV B &, B A ELISA 7 & iF S #E & 5 HOV 3tk
PR, B HCV &0 E A=A HIE G X (A% Okamoto M E AR FF, T 11451
fF 1~22aa.51 ~ 70aa 1 99— 1152a) F F A HL & HEK AR ILTE HCV - 1. HCV - 2.
HCV -3 Hi fEE 2 K8 Goeser lLEMB,
1.4 HR DNAMERSRFENER

R DNA F{b KRBT E TGL, kB W BB T LB MUK R EI IS S, B 1. 5ml
R ARMBE RN DNA, E4ENHRYVIBEHELSG, 1% RSB RIKE DNA HB R
S5 T, F BRI SIS 5K DE - 81 B [E W Fr & (9 DNA KB,
1.5 DNA REAFAEESR F8I8E

Beor FREE MRS DNA MY EESHL, ¥ gfp BEEM HCV core ZEIHA
pGEM3ZH( - YW E&@E A&, FEMEE—&, B AT HE TG, @3 A xMEEE
Sk RGBS EERA BN XD,
1.6 DNA F3e8E

HTHEEHETBREEENTLFREHME, # Promega 2 d] ) ddNTP #£% 1k/PCR
P/ R B AT S O R, ME R S BRENEERFT.
1.7 REAFERNBERET

BB HEL R AT pGC - 2 L1DT gipcore f 3 EEH, Lk pBV220 Y
PePL WBSHF T8, A EFICH gfp ODNA KW EREIRSE, 1840 TR F T R 4
THBERNY. SEE AR HERTRE, BIURR DNA, RlEE s EsBA TR
AR AN BT
1.8 MEEBHFREREN

FILFIK pBV220 I FEH T PrP,. 2 A MEER S EFH 857 BT H), B K
G XA gip-core (JLLTE PP WA FHEM FHITREERE, BEWBEERTE 100pg
Ampicilin/ml #y LB 3557 3/, 30C A BHEFR, 3 B LA 1:50 $ 8, 32703 (R e 38 s Rk o
EREFHEFH, A HEIOCHEFMESELFTA, £ SDS-PAGE &Rl £k &
B ARG E T MERIERE, MIESH A HCV R E# 1T Dot - ELISA B K&
Western blot %= E RS &H AR RIFEE.

2 7 R

2.1 WHEEKSEETEHE0E
HTHE glp EHE HCV core BREMRILFAIFE, MEXATHEHBOBRSHEA,
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RANF AR pGEM 3Z{( - )i#tfT T W sike . BT B FFMLE, B T gfp-core
SERARERE, JERME (bR

@ .
OFP I MCS l HCV com
e @GANG TTT GAT ACA GGG GGA TCC ATG AGC AAT -
E F Vv T s M M T N

Ewﬂl
PGFPIG.1
4.2xb PGEM-EA)

l EcoRUPwl EceR) /Soval)

HOlwt

Hind i
Hindlit
HindiH

ﬁeﬂﬂl! BarHi Bami| H-hadll!

EcoRI / Hindlil c=,

Hinell / Handl I

Ligase

Hd

M1 s pGC-2.pGC 3 KERB K pGC-220 MBI (b), (a) N & HE I EEK FF
Fig.1 Scheme for the construction of the cloning vector pGC-2, pGC-3 and expression vector p(GC-220(h).
{a) The sequences of the chimeric genes at their fusion sites

E:EcoRl, 5:Samll, B: BamHI, P: Pst], H: Hind [}

BARE 1(b), 5t EcoRI HEE i {k pGFP10.1, EIW 1kb #Y gfp cDNA K B, TEiZF B
# 702bp 407 — Pvu T 6245, A Pvu ll BRIXEEN, 248 gfp cDNA 3" KBTS 12 8 AR
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MEFIRIERBE, 58 e HEREFKT K (217 ~226bp) B4 KI5 465 X 349
0.7kb. ¥t 0.7kb 8 gfp EcoRI - Pvull K A BIESLEF pGEM 3Zf( ~ ) DNA #J EcoRI
- Saml i 8, 8% pG- 1 ik, RIBH/EIKEW gfp EEH HCV core EEFFI LR
pGEM 3Zf( ~ YRR AUFET, 23F A triit, B pG -1 R EE 0.7kb 8 gfp
EcoR1-BamHI F 8%; . pNC b b 5% HCV core ZE# BamHI - Hind ll A B, B T
KB 5% EcoRI-Hind I WEG 4 LA pGEM 3Zi( - )&, MR W H L E R EED gfp-
core S EE W TREEK pGC-2,

2.2 #HE&XERAEXKEN DNA F3l

KT HIE gfp AT core EE KT EFER, AR gfp ZH 5 500bp £LH
Hinc Il $2 4, B Hinc Il B Hind 1 M P 1k pGC-2, B4 700bp M B(ZE R B SES
core 52 ¥R HIFEHEAY 200bp gfp HB), W RER pGEM 3Z{( - )M B WU A L, BT
R K pGC- 3(H 1(b)).

A dINTP S#\E/PCR T /R R Mg THR S ERMHELFH, & i(a)% glp-
MCS-core E=E X BEX AT F5.

ME 1(a) ST LB K, M gfp B GAG TTT GTA ACA G &t #ilk MCS 89 GG GGA
TCC E| HCVcore BH 5 ¥ ATG AGC ACG AAT B RFHEN, AR EMMATERD, IEEL
ERBHEERSY.

2.3 FTiAHE pGC-220 PR

Al EcoRI-Pstl S ¥ k. pGC-2 Fihy, B & # gip-core AR E B 1.2kb F B, E
A B R OB pBV220 (3.7kb) B S 81 F PRPL T i1 MCS #] EcoRI-Pst] i si4b, &
gip-core G HELT PP BEIFEHZ T, WEM 4.9kb 5 KX B iE pGC-220(F 1
(b))s

B EEEN RS AETFRREEAE, B2 REERUATHER, REtH
£ ERRICH gfp cDNA EcoRI F B, BEAR IS FMEH R EE, it E AR IRA
R E T, R EUE B R pGC-220 By DNA 3 2R %1 EcoRI + Pstl XY 7= 4 — % £
1230bp A /P gip — core DNA #F, #1 3. 7kb #9 FER JF ¥ pRV220(H 3,C), % A BamHI +
Pst] XTI =4 530bp # HCV core DNA F1—%& 4.4kb A (pBV220 3.7+ gfp 0.7, & 3,
B), & B BamHI + EcoRI 4], T 48 F| 700bp ) gfp % & 530bp #§ HCV core cDNA ¥, &
B pGC-220 TR 88 # o 4 SRR B (LA 3),

2.4 FTEFHHRE

#pGC220 RIEARAERULKBHATE DHSe, RiFGIEFH Sh WEBFEEE T
Laemmli ¥ 58 shi o, & E 30p] #47 12% SDS-PAGE, FI S SR lEH &, 2P
FEBERKD, SR WE 4(a). BE 4(a)B AR, £ 48kDa 89 & LA LURE | — F 8
BH GFP-core B BAH, W BER T pNC220 EiEH core EOH(EH 4(2)C), B R
X 29kDa B GFP 45 19kDa B core T RAAM = £ MG HE o Western blot # Dot-
ELISA & R%=W, WEA TS5 AR HCV M4 M %% 2 M HCV-1 HCV-2 HCV.3
BRI (RE4(b),E)s B GFP 5 Core EHMM AR CEAREN = TMHRR
EFE(1~22aa.51 ~70aa Fl 99~ 115aa) BHIEH: .
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H3 MHuRENETEE
H2 BRI RE pGC-220 Fig.3 Restriction map of positive clones

Fig.2 Screening for positive clones of pGC-220 A3 DNA EcoR] + Hind [l as Marker
B:BamHI + Pstl

C.EcoRI+ Pstl
D: EcoRI + BamHI + Pstl

2.5 FTEFEHHEARRBERE LA IE
R i)
WES Sh EEEARRFEREER
HTWE, IRERRED, RAMESESHNH
_ f PR & B R B 90, T X BB A B I JE Y (L
S it~ B 5). F Shimadzu RF — 500 B35 R,
' RE AL, WL E R A 1K 390nm,
7E 470nm &bF — /g B R R FHE KA 490 ~
510nm. X% E 5 Clalfie 0P f KB #F &
SRBEOLRER MM TRIEN GFP R EM L
REL 8. EARNERBFEFTESY
GFP-core Ml & BEHER T A% HCV A5 R ¥E
B4 B4R SDSPAGE(a)Fl Wesiern ~ 1 AT GFP B)RIEIRE

by in situ hybridization

A B C A B ¢ D E

(a) (h)

blot{b) 4+ #i 3 i i
Fig.4 SDS-PAGE(a) and immunoblot analy-
sis(b) of the fusion protein IS S, DR AR IO By 0 K% O 3R o) O 1 A RS TR

{a)A.The marker of protein molecular weight; B. Ex- BUFF & M I FNIF M B E L, BEETER
pres:ﬁion prmeir.l of p(GC-220;C. Expression protein ol g EiﬁﬂT Z gﬂﬂzlj :‘J}ﬁé Eg 1,%;15 , é"] % 509% P4 E E}\]
??)(:‘f?h:az:liroziypcr:;ia:olecu]ar weight (97 @%%ﬁi% %ﬁ‘ﬁ H:F & ’ 3‘# Lﬁ_ H:F HE ﬂ: N H:F fﬂkﬁ' % -lj]
67,43, 30.-1\7. 5kDa}: B. With anti-HCV positive hu-— *ﬁéé[ﬁ] © {"EJ‘ EB :'Fﬁ HCV @‘ ifjllj ﬁt%‘j {ﬁ*ﬁ FI'J ﬁ’ E
man sera; C. With rabbit anti- HCOV-1: 1. With rabbic B 3% B A EE— S R TT AT 8 FI K BRI T
anti-HCV-2; E. With rabbit anti-HCV-3 FHCV M), - X 8 ALT #$i HBV &
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4 EHRAG FEXMABES HOV R LESHRS REXBHE PHERRE 373

Hs5 meEEMTREER DocELISA I EN TEAARM KRB R

Fig.5 Detection of fusion protein by Dot-ELISA and fluorescent microscope

photograph of the engineered bacteria
A,B, C, D, F, G, H were differesent clones of pGC-220, E was positive control. I was

negative control, B was strong positive

WA AR, ERCRRAED, BTk —FERaE7E AR PSR HOV, A KBS
Mg AW LERITRETiE AEREENREE L,

pBV220 B— A& HF PrP. SEEEE TR IE R S EFRA K, BT cles857 EE (IR
WRTAHAETEES P BRI FRE T HE L, EREEESR(0~42C PRETF
FEEAN S EEE, Aot SRR T AR F E QR R, B R RER
EAEFEFE RS REREL RKNBVEAGBEEHENETE TGL EREZFERRL
BB B AR, TR d TR FIEEH SR T 18 35 40 M X 3 15 # 30 f F 2%
IR R, TR A W BRI T8 £ DHS« NTTHR & T KRB EMRE™
WHRRE.

HCV %4 core KA LER, T8N 21kDa. ZEHTHE 191 TEER,
B HCV R ARTHED, BARBNREEE, EANNIEH IR, BEES, ik
i3, HERE L HCV BEHA M B R TEFRT. RO core BERFHH O MR
IRE ATG M I %F0 TAG, & H 168 MEAER, £ N HEEHE C REFRHH
A KRB = M FURER RS, C ¥ — PR E R — I BKE, B RES
B ThEE. 5 Goeser HU /M LI & R AR AR, MITE ¥ AR K EN Core EHE
GST(ARMEFRRFEBE ) ERM S5 RL, ARilFHT HCV-1 fifi HCV-2 #7&4E, T 7]
TLMEH core A S gfp R A FRIENRE S E H % Dot-ELISA F Western blot JEE A
BERBAOTURES N, A EH GFP Hi% 5 5 Core MIEM =P R EEFA(ED 1
~22aa.51 ~70aa 1 99~115aa),

MK B Py 5 B Y S B 50 (GFP) 32 1994 S 2 By — Pl BURE 2 H, &
RS 238 T EER, REMM EEREARAREISHERFERIEHNELD, GFP &
EFRE R TARIEE, LLInBE BB SR ER AN 4078, — B E P pH IR, SLER
FAWR], KK EHEFMER - AEHEIE. B GFPIRicHEREFD R
A 1.GFP B—HMEEMN . AIEEMES IERE. 2.CFPUHFEREHaE EOmiE
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o 3. MRS REHIFEEEY 100%. 4.GFP REE R %, TEENE(EER
o EREERE, BRAEERNTH. RNAHERIEEAH R#EN GFP-core
BEER, HEFR AN FESE, TATHRAEXEAS S FiRiCHCVREME

. MRS EOMNSL. T, TEERY —FFR R BE R E N RS
AR

£ F X &
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The Fusion Expression of Green Fluorescent Protein
and HCV Core Antigene in Escherichia coli Cells

Yue Lili Qi Yipeng Lin Hong Su Fei
{ Instituse of Virology, Wukar University, Wuhan 430072)
Deng Xiaozhao
( Nanjing Institute of Military Medicof Science, Nanjing 210002)

Abstract A chimeric gene of the green fluorescent protein and hepatitis C virus core antigene was
constructed and expressed in E . coli cells. The expressed fusion protein was examined by Dot-ELISA
and Western blot and the three antigenic determinants were detected. The GFP-core fusion pratein
has not only the striking green fluorescence under natural light but also the HCV antigenic activity.
A new methord of immunological diagnosis is highly expected on the light of the fusion protein which

can be seen as HCV antigen tagged by equal green fluorescent protein.

Key words HCV core gene, green fluorescent protein gene, fusion protein , fluorescent spectrum
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