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High Expression of the Foot-and-mouth Disease’s
Structural Protein P1 in Escherichia coli and Analysis of its
Biology Activity
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RS A R A # pRG-PL.#: 1L B coli BL, {DE3), 2 IPTG #% 5 ,SDS-PADE 85 R A% GST-P1 4 FHRFHHL A EK  Western-
blot trME R AR RGFARA LA LSS AR "HISHETEEEAMALEF. -5 £ A GSTEHLEMEHRL P
Baf AR HRAR. ELT PI-ELISA 8 25 ik 5 FMD 53 &8 (IHA)E® F 5 4740 864 h i 5, £ F 524
876 .
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Abstract  Foot-and-moauth disease virus { FMDV) is the aetiological angent of a highly contagions viral disease. The complete
gene encoding the structural protein of FMDV {P1) was subcloned into expression vector pGEX-KG, resulting in the fusion ex-
pression plasmid pKG-P1. After transformed into F . cofi BI21{DE3}and induced by IPTG, the results of SDS-PAGE showed
that the GST-P1 {usion protein was expressed in high level. The molecular weight of the fusion protein was 110kD and the ex-
pressed products were scluble. Western-blotting was performed 1o confirm that the expressed fusion protein could specifically re-
act with antiserum against FMDY . The fusion proteing were {urther purified by GST purification kit and an indirect ELISA (P1-
ELISA} based on the purified proteins was developed. Comparison between P1-ELISA and the standard indirect haemagglutinin
assay showed the two methods had 87 per cent agreement by detecting 864 serum samples, indicating the purified Pl protein was

specific as the antigen of indirect P1-ELISA.
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ERSBRERFROBGER, Bk KL kR —-EX
AMAFENEEER ESERKRMIAEREER DS
Bk A RKERZED

FMDV & T/ RNA #i B}, OB A5 8 /B . FMDV i
KEBEOAEE FYSSkhHERTEE RNA MR, #E
BEHAETHE - TROF M ERGE, % L.PLLR2 A P33
K. FMDVE PI ERRHEHMED, & P1 2B %K
e pLEEE A K 2208 M, WIS 700 2T EHER,
U | A(VP4,85 T3 M) 1 B(VP2,218 MR EE) . C
(PV3,220 M HEBOMID(VPL2B3 M EEM4 B ERS
WABICIDREFREER" AMEHRERBKALERE
B, Pl ABEREERENRFEEAOLER, 2R
FHRITHY EHELXZANEATIRANMER . RRE
EHROBEERTBIGT ik r L .

MTHMARSEMEN A EETERRBTESREER
TH MM ESEALTR PHLTR USSR AEREB LR
(ELISA)'™ HH—EMELBR MY KLAEXAN
BEAAERNEATEYEIRN A ENERE. ATRS
ARBHEPELATEZEN P FAELER F®7 T ELISA
Fi AUAHRFSERE.MAE S T, N O BEME
FRVBHET - FELEMERXFHNER IFASHEPILES
R AT R R T ER, XX O AR SPEEE
FEEMEL.

1 #Rf

1.1 RESEH&

% FMDV(O #1) Pl £ X E K HH pMD-PL I A F 58
IR . GSTRE & R A pGEX-KG . E . coli (DH,, ) F1 BLy,
(DE3) M A ERHF-

1.2 FEHA

REmBAXEEEYAE BEEEKAEHE LFE
MTREEAF,.GSTREGEOZALINHA Z¥ A Amersham
4 B E AR 2 R (Not: 27-4574-01) ,IPTG #3 T £ [ Sigma 24 8l ,
HoE i M A O sl A At A,

1.3 FixH & pGEX-P1 &

Bgl | #1 Xba 1 BG40 & 52 % PL B R A9 BB pMD-PL, [B1HZ
Keh2.2kb B P EEARR . HHES5% BamH 1 #1 Xba | B
MEERERE pCEX-KG £ . EE7TYEL E. coli
(DH,) EAHNHL FEMABEIEHE RN, 75 H
BamH 1 1 Xba | BGU1%E. FAMEH FH A M pKG-PL.
1.4 FMDV P1 fi%iE

5y 9145 pKG-P1 B 8 (& pGEX-KG %5 1k BL21(DE3), 3k
BMEET LB RIS R T 37CRKEEHR 4h, RE0 L:
100 i B BEE L IE R 2 200mL LB A F B 4 ITCHEHF
3h, A IPTC BAME X |.Ommol/L i FHE 3%, B 37C HIE
£ 3h, RW Il EFHEYE.LF L, H S0L PRS BE, B
ASEBO EHE R, FH 0min, E BT EHET 10%
SDS-PAGE WLk f1% DT 2 15 R250 e 2 p 47, WEH R E

SENERNEEFASERPPRSER BFRERE . BL
EASIME P EBRNE IEERAERBM PBSHER. A
WEMHFHNEBNHAEPERUMASRBO EEZ MR,
# ¥ 10min, # 47 SDS-PAGE 6 3k 4 I , i 1 5 B M 2 1
ERERIMBEEANE.
1.5 Western Efl ik & #ff
#SDS-PAGE BB AMNEAWATIE TERBEN
BAEE L, A S 0.5%BSA # TSBT 3 A 2h, LT FMDV
i R 0L 7 9 — BT, HRP #ric BB 3K 1gG 8 1. DAB B 6,
1.6 MEEAWHIL
BESEENERSBEF MR, BOREF RS
H Ak 4B £ (Ame Bio 27-4574-01)4ifk P1 E B, R R BREL R
AL & R BT
1.7 B EHAMELISA FZEx
BaFEHEOQQRBER, FERTHERENEE
. RSO E FREMAELES 20HEKE
B I R ACHE AT ELISA KR, 3 55 FMD [H) 4 I % 107 )k 9
FEHIT .

2 B2

2.1 BEERIFAHE pKG-PIHIHRESERE

SEHEE Pl FEE M pMD-P1 2 Bel I + Xba | BEHI I,
R E DS BamH 1 + Xba 1 B§ 4009 81K pCGEX-KG
b xR REBEE FHRETHELSN BamH ] fix, {8 P
HEHEPEPE BemH I {75 B8 FHFE AN G 1.0kb,JETF
W Xba | 089 1.2kb. FHMERE T A BamH 1 B, H B
77 7.0kb 9% B8 BamH | + Xba | SUES Y BREY 1.2kb 9
5.8kb O AR EHBMAR(E D, ELRERNHE
E#.

1 BB pKG-P1 MREUIEE
Fig.| Restriction enzyme analysis of plasmid pKG-P1
1: L15000;2: pKG-P1/BamH | :3: pKG-Pl/BamH ]I + Xba | .

2.2 PLEXHHEPHRZE

SAXEH FMDV PL R EMEHRH pKC-P1 TR
& BB pGEX-KG R #{k BR1(DE3) 35 % S ik f
WG 5 10% SDS-PAGE B8 ik IE 8 #1 , pGEX-KG £ 28kD H)
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Mo d7 i AR R4k GST %AW, T pKG-P1 RiAEE L 110kD
B W — R RHME, SRS XES(E ). 2
EREEAMSI W PS5 CSTRAEALMEEESER
4%, HESEANEFRSBF GBS, A9tk E FFR
TLFEH 1T SDS-PAGE il , E R XX HWBAEGTEAEL
W Wk PR IRL, %0 pKG-PI £ KBFTE PRI TRE
FUEELTREEARRGFL.

B2 Mk pKG-Pl EAKBFETHEXSML

Fig.2 Expression and purification of pKG-P1 in £ . coli
1:PI elution fraction from 4B-sepharose ;
2:Supemnatant of the lysate of pKG-Pl;

3: pKG-Pl;4: pGEX-KG;5: protein marker.

23 FREFOESEFEERMNBMSTAN4R

X IPTG i 3 B KA P W AT Westen ¥ 538, & R pKG-P1
E9 LoD Fr R LR O SR EL FMDY SR Mg X E
SR 5L, N TR AR ok 04 B 4 3, 16 3 BB pCEX-KG W 35 BH #
(H3) . ZHUXRZINBAEARATRYMNE N ER. HER
PEESREHK 4B A EG®RIS. 2 SDS-PAGE &
WOEHMAEY KD R - FERURE,HEKHE
BAC(E 2),200ml M R EW K £ %3 B e g B8 Bl
ERAYY 50pg,

116.0— p—

B3 Pl&RATWE Weslem-blot £ &
Fig.3 Western-blot analysis of E . coli expression product Pl
1: protein marker;
2: pGEX-KG;2': pGEX-KG western-blot analysis;
3: pKG-P1;3’: pKG-P1 western-blot analysis.

2.4 ELISA &N

HENEREFDEEMER, /R CRREERE
BEEE R 4.15pg/mL. R RRAEM . M m & & 20 0,
0D =0.4 R, 525 M8 5 B 5T AT bR A K 1) 12 i 88 5 M i,
MEHE, KA SHERNTSERANT 10%., #—#
XF 864 fi M FEdn BEATHY Y MR XK 1,

MEPLROTLEN, SREN HA RN T, 1
HHFAHRE 9%, HAMFESFEIL 6%, ENTEERE
87% , X EHMLEH P EAEALERE RARBNE
REMRRIERE. H PI-ELISA MM R H HiE—4%
2. FZEPIELSAERMANHESHOBRETEH—
BRE.

£ 1 PI-ELISA ¥ IHA £ M 864 MW ¥ & &5 R
Table 1 The results of PL-ELISA and THA
results of 864 sera samples

P1-ELISA THA Coherence
Positive(Number)  442(405° ) 456 899 (405/456)
Negative( Number)  422(350° } 408 86% (350/408)
Total{ Number) 864(755" ) 864 87% (755/864)

The number with * shows the same result between the Pi-ELISA and [HA.

3 i

Miguel A 5% B THARKEN PL EAERERAR
EhmakEs AUEEARFA NGRS, KR
RPRMNERBERERZFASTEZHAERELFMDV B P EA, &
REH PL ANE E. cofi P/RATHBRES ., MHSIT West-
em-blot B W, H M Pl AP AF BTN EZLEHE, o
— BRI YE B BB AL, SDS-PAGE £l & B
AEONREAFD KB ERANRABNELEE,XH P
FEAMaRETHE, WA, BRAELA PLEA N FMD
WG HEAT T THRE TR,

OEENENIIERTERQRMAENT FEWEL
Wish, R A MEERR TS, N SR, PR, 1
BB S R B 9C 50 (ELISA)'™ % . B A #F Xt OB K
W77 i £ E R M E MR ELISA J B, T XX P Jy
EHRERTELHENER M. FE—EME2ER. &
HETEEETREARGEMNFRIEREIN PI-ELISA F ik,
ANAFELRLBBNRE, WHAERIFERE,

Hit.p1 EAM4Ak, H4E P EAR IR IRH &%
MEETELMRR: AP EOENEHER TS
ELISA A, % FMDV & M 8B #t T — 48 &7 09 7 ik &
FMD B IE HEHEEEENE L,

LR BEEPIEAKE . coli PHEXBRS ,BALE
BRIEER, B EE. AR EREFEES . HEEYM
PI-ELISA FHE: SHRHEM HA AL KA MK, Bik
FLBER—HREEFE. WA, EFEREEAQONT RS
WA R T . B —FEMNE BNMNEEZRARELEYN.

© HERFERMEMARFATIESWESS http://journals. im. ac. cn



166

Chinese Journal of Biotechnology 4% # L ¥4 2005,Vol.21,No.1

REFERENCES( # % it )

(1]

[2]

[4]

{71

BTt [ AT T MU PR

Wong HT, Cheng SCS,Sin FWY et al . A DNA vaccine against foot-
and-mouth disease elicits an immune response in wine which is en-
hanced by co-administration with interleukin-2 . Vaccine , 2002,26;
2641 - 2647

Berinstein A Tami, Taboga O, Smitsaart E e/ af . Protective immunity
against foot-and-mouth disease virus induced by a recombinant vac-
cinda virus. Vaceine , 2000, 18:2231 - 2238

SanzParra A, Jimenez-Clavero MA, Garc { a-Briones MM et af.
Recombinant viruses expression the fool-and-mouth disease virus
capsid precursur polypeptide (PE) induce cellular but not humoral
antiviral immunity and partial protection in pigs. Virology, 1999,
259:129 - 134

Wu LG, Jiang LB, Zhou ZA et al. Expression of foot-and-mouth dis-
ease virus epitopes in tobacco by a tobacco mosaic virus-based vec-
tor. Vaccine, 2003,21;4390 - 4398

Wu QH. Moraes MP, Grubman MJ. Recombinant adenovirus co-ex-
pressing capsid protein of two serotypes of foot-and-mouth disease
virus { FMDV): in sitre characterization and induction of neutral-
izing antibodies against FMDV in swine. Virus Research, 2003,93:
211-219

Patil PK, Bayry J,Nair SP e af . Early antibody responses of caitle
fur fool-and-mouth disease quadrivalent double oil emulsion vaceine.
Veterinary Microbiology 2002 ,87:103 - 109

Acharya R. Fry E, Stuart D er al. Three-dimensional structure of

foot and mouth disease virus at 2. 9°C resclution. Naure, 1989,

(8]

f9]

[10]

[12]

[13]

[14]

© R ERF RS 7 AT S dmiE

g g0 M MM M1 0 01— 00 g 8 g S g8 Mg« L <8 M g = 0

337:709 - 716

Zhang HY ,Sun SH, Guo YJ et af. Immune response in mice inocu-
lated with plasmid DNAs containing multiple-epitopes of foot-and-
mouth disease virus. Vaccine, 2003,21:4704 — 4707

Shieh 1], Liang CM, Chen CY et al. Enhancement of the immunity
to foot-and-mouth disease virus by DNA priming and boosting immu-
nization. Vaecine , 2001 ,1%:4002 — 4010

Balamurugan V, Renji R.Aha SN et al. Protective immune response
of the capsid precursor polypeptide (P1) of foot and mouth disease
virus type ‘O’ produced in Pichia pastoris . Vaceine ,2003,92; 141
- 149

Wigdorovitz A, Perez Filgueira DM, Robertson N et al. Induction of
a protective antibody response to foot-and-mouth disease virus in
mice following oral or parenteral immunization with alfalfa transgenic
plants expressing the viral structural protein VP1. Virology . 1999,
255:347 - 353

Rowlands D), Sabgar DV, Brown F. Acomparative chemical and s‘e-
rological study of the full and particles of foot-and-mouth disease
virus. J Gen Virof ,1975,26.227 — 238

Miguel AJ,Estela ER, Joso MS et al . Molecular cloning, expression
and immuneclogical analysis of the capsid precursor polypeptide (PL}
from swine vesicular disease virus. Virus Reseach, 1998,57:163 -
170

Sorensen KJ, Madsen KG, Madsen ES et af. Foot-and-mouth dis-
ease: detection of antibodies in cattle sera by blocking ELISA . Ver-
erinary Microbiology ,1992,32(3 ~ 4) :256 - 263

# http

journals. im. ac. cn



