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O % %S 3ABC EEAEKEEF
BEERRNRIEREE

O eT— F B, FoF, AN, BER,
Ewetd' ) LA B A, & B
(1. HMRFFRGESRE, K& 130062; 2. FHEFRFBRZER S EMIT, K7 130062,
3. TSR TR R0, BT 530001)

FE KN 525 bp (Y FUBREEG T 3ABC K& PRI 1A 52 b 3| M IR 8% B 3R 1A 400K pPICOK i, My T EE2H 3R5k
UKL pPICOK-3ABCt. FH Bgl 1 Zettfb)e, AL LS EaRIERE R GS115, &Ik, PCR % 5E, M MEEL
B (GS115/pPICOK-3ABCt) . RIGHFTHETFRIL, #id SDS-PAGE Fll Western blot 455 FRik=4). &5HFE M,
AR MBI FRIE T4 F R 40000, BAAGRBER BT, HE BB EEA. 796 h Bk
TR R I A MR R I 18% , FAF 23. 4 mg/L. g — AL RIF R B9 fn g2 FIURR L 20 4 14 T )

BEE T LA
R DERERTE(FMDV) ; 3ABC LR BEaREERE; 35K SHBLR
FESES Q78; 0629; S85.165 XHEARIEE A XEHS 0251-0790(2008)01-0104-05

1 1552% ( Foot-and-Mouth Disease, FMD) J& 1 [ B 2 % 2% ( Foot-and-Mouth Disease Virus, FMDV) 5|
EC AR S 0 de ZUEAE YR 2 —. 5 R IR 5300 SR I 4 A BOR A [R] ,  Ji vl [ 5ot >R P # 52
A kA . R, ey bR | RIS X A3 e S ) R DL B, kT IR 4 B IR LA L B
Ao HAEE Y. 20 T2 90 A-ARLIK, A EHFTEE @RS 2C, 3A F13ABC 5% FMDV 4EZ45HEE H 1Y)
W5, RIELXT 3ABC F1 3B 1Y MLEHUA K- 1T LAy X 53 Gz sh P U sh i ideint 4. Sy T4
K 75 E: 45 570, Shen 25 R TG U — RAVELRHEATHEE , M 2C FI3ABC %5 i 12 A>T LU
FPEEPURA KB, FF R I e IR B AR R 3A SERIEE 70 ~ 140 (v 2SR N 3B FEHIERE 1 ~60 {2
FEFR A PR AN DX I, e BH A DX sl 2 Ao S i ) i e A

ER PR RIR R G YA BRI R G Z —, BAREER  RUEMEY | BT R AR,
I FERE AL DL KGR IR = ) A Wy iE M AT SRR A, AE SRR TR 1 R 25 W A o v S o R R R
P07 ARSCRIT T FMDV 3ABC e R U (A 7E B8 R W B3R G8 R G0 Th Ar IR R WA TR, AT A A il
FMD %5132 WiisR] & 28 1 LA

1 SEISESY

1.1 E#h, HEFBERERRXF

FEREBR ( Pichia pastoris GS115/His ) Fl4r WM HAZ e K AR pPICOK I H Invitrogen 28 7 3 KIHFF
B IM109 A ZERATAIRE S ; #47 FMDV P3 X 2 KIEK Y FOR. pGEM-P3 f A My EE * 5 Bk &b
FRHE(YPD) | EFEEE SR (MD) | IR SRS IR 2 (MM) | 15 7 15 32 56 ( BMGY ) 1 i 5 15 o 2k
(BMMY ) #% Invitrogen 7 ) 15d B 5 Bic il
1.2 TESBMETERFERVIE

BRI N VIR EcoR 1, Not 1, Bgl Il | TADNA ¥E 5, AMV U555k, Taq B, DNase 1 fil DNA

ek H W . 2007-06-13.
HAWH . HARERHT ERXBHFG B (S . 20040202-1) FIEZ“ AN =" 1) (HEHES . 2006 AA0A204) % B
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Marker( DL2000) ¥4 H TaKaRa 2~ 7] ; BEREE 08 ( YNB) 4 H Difco 23], D-IALELNG H Sigma 23 A ;
Trizol reagent I [ Invitrogen /A Al 5 {43 F 128 H Marker I | Pharmacia 23 & ; B8P B5 FR AR 12 E UK
f{ IgG, NBT F1 BCIP I | Promega 23 Fl; HRP FRi2FHi% IgG, DAB 1 OPD Iy [ 44 E /A7l ; $it FMDV
3ABC % IS . FMDV B K BLILTE A1 FMD 5L DA TR v e K BT i AS 2 ) 4 IRt
1.3 EARIZEHMA pPICIK-3ABCt HIHE

HRAEEL I E 19 3ABC P AT —X 514, B L TAYAERA G K. L5149 5'-CCGAAT-
TCGCAAACATAGTGATCA-3', Fi#514: 5'-CCGCGGCCGCCTCAACAGG CTTGGTG-3', 435I & EcoR1
Fl Notl A5 ( FRIZERR ). R PCR 77 A pGEM-P3 Hidy 35 i 525 bp 9 3ABC SEFI @A, PCR ™
Y12 EcoR1 F1 Notl THAL)S , 5 FHREIREH LAY pPICOK #RAA 4 HE | #E4L KIBAT I IM109, 3 i§Y] . PCR
I 25 7 vk S e o B e b, w4 o~ pPICOK-3ABCt.
1.4 BFILHEMLE PCR FEFGEEATF

¥ pPICOK-3ABCt Fl pPICOK FihiX} R, 28 Bl I Z&PEALALIEL, 7E 1500 V, 20 pF, 200 Q W& T
AL Pichia pastoris GS115 FFRHEZ 25, BL400 L FHT MD AR [, T 28 CHi3R3 d. Pk KR
YR BATE VR FERN T 2 mL YPD B53R 50 )5, BU3 pL Bt (@ def T PCR MSE. AR5 180N a-fac-
tor F13"AOX1 51443 514 5'-CTACTATTGCCAGCATTGC-3' 11 5'-GCAAATGGCATTCTGACATCC-3 .
1.5 %3 His* Mut* 0 His * Mut* & 2!

PREUT e 2 i B 2H 1 PATH 75 S BN AP 2] MD FI MM “EAR b, T 28 CH535 3 d. 7E MD i B K
T, TE MM PA B A A 218 A B A T AY His * Mut® R 7 TR A%
1.6 EABBMNESRIEIREREFYHKRNSEE

PRBCA A P5HERD T 5 mL YPD 353258, T 28 °C, DL 250 r/min W IR G, DUMART 08k
2% AP T 50 mL BMGY K, F 28 °C, 7ELL 250 v/min AR T Hi 9 % 0Dy, =2.0 ~6. 0.
BODWCETER, B 10 mL BMMY B53i 3R T 28 °C, 7ELL 250 o/min BB ERY FiASH356 d, IF
FiAEFRBRGE, B 24 h M H B2 BRFUY 0. 5% , R/ ER IR RiEW, DI E £k
BRI, B AERE, B, A EDITE A LS. B O TR A B0R 70% AR R R £ 1T
W, BOFE LR, EAUUE A 50 mmol/L B Tris-HCl 28 bR 5 i, 2B Mrik s s A TR,
SDS-PAGE #1 Western blot X &3k F=4) #EA 7 K600 Fll2E & .
1.7 EHESH RT-PCR £E

H Trizol Reagent & RNA $EHGAF G 1. 6 17 HHIRCEE I BEARDTVE )2 RNA, HARERAE 5
HEAT. KR RNA Y6 DNase 1 Ab3E 30 min, ZBREEAFIENZL DNA X5 miy 8 a2m. 1.3 1
V5 14T RT-PCR, [RIRFAN2e0d RT B AEEAT PCR §7 348 Ry Xt R
1.8 4R

DL 1.6 B Mk s s i B AL R VR AR, SR A Western blot #4543 745 01 FMDV 8% 44 K B
I3 DA e FMD JE R TR 1 G e K BRUMLYS , 5 28 s 41 8 () TR ge A e e sl 4 i Wi i T 17

2 FERE5TE

2.1 FJEARIEEFHM pPICIK-3ABCt HIHERLE
W TR 2B AT PCR 48 %52, B M2 PCR 734/ Be ¥y 5 H A9 LR K /h—3, DNA 45
BN H RS AL ASHEZR B E R, 3ABCH FENF A .

1 ATG ATC CGC GAG ACT CGC AAG AGA CAG CAG ATG GTG GAT GAT GCA GTG 48
1 M I R E T R K R Q Q M A% D D A \ 16
49 AAC GAG TAC ATT GAG AAG GCA AAC ATC ACC ACG GAT GAC AAG ACT CTT 96
17 N E Y 1 E K A N 1 T T D D K T L 32
97 GAC GAG GCG GAA AAG AAC CCT CTG GAG ACC AGC GGT GCC ACC ACT GTT 144
33 D E A E K N P L E T S G A T T v 48

145 GGT TTC AGA GAG AAA ACT CTC CCG GGA CAC AAG GCG AGT GAT GAC GTG 192
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49 G F R E K T L P G H K A S D D v 64
193 AAC TCC GAG CCC GCC AAA CCC ATG GAA GAA CAA CCA CAA GCT GAA GGA 240
65 N S E P A K P M E E Q P Q A E G 80
241 CCC TAC ACC GGT CCA CTC GAG CGT CAA AAA CCT CTG AAA GTG AGA GCC 288
81 P Y T G P L E R Q K P L K A% R A 96
289 AAG CTC CCA CAG CAG GAG GGG CCC TAC GCT GGT CCG ATG GAG AGA CAG 336
97 K L P Q Q E G P Y A G P M E R Q 112
337 AAA CCG CTG AAA GTG AAA GTG AAA GCC CCG GTC GTIT AAG GAA GGA CCT 384
113 K P L K v K v K A P v A% K E G P 128
385 TAC GAA GGA CCG GTG AAG AAA CCT GTC GCT TTG AAA GTG AAC GCA AAG 432
129 Y E G P A% K K P v A L K A% N A K 144
433 AAC TTG ATC GTC ACT GAG AGT GGT GCT CCC CCG ACT GAC TTG CAA AAG 480
145 N L 1 v T E S G A P P T D L Q K 160
481 ATG GTC ATG GGT AAC ACC AAG CCT GTIT GAG GCG GCC GCG AAT TAA 525
161 M v M G N T K P v E A A A N * 175

2.2 EAEBEHRNFIERERE

pPICOK-3ABCt 28 Bgl Il B AL S ¥4 4L. Pichia pastoris GS115 BERHERZ 2%, 78 MD “EAR F K Y 57
A His* $4b . A4 PCR 7k %, 45 R0k 1 50 AN PP R, XX 50 AN ARAE MM Fl
MD REFREE % AR A 25340 His* Mut”.

2.3 RIEFHH) SDS-PAGE E k4 F1 Western blot 45l

TS 96 h 5, WIS WHEAT SDS-PAGE HLUKAGIN . 45540 FHEAH BB H I3 -
TR HAYEE 1 19000 AbJCHH B 454 , T ZEMS AT 40000 AbAT BH Sk 255, BF I ok I I 7 32 Ak DU 98 A
B[ E 1(A) ]

FRIKFEY 2 SDS-PAGE MUK, il 2SR BN R NC 5 L, #4T Western % blot 7317
SRR R, FERFEYIH 40000 BIANEE HREBDT FMDV 3ABC & A ARULE RS, HEER RS A
PR BB W RS, HFEERRU ZRIKMIE XELE, IF AR R AP Ry e sOni G Pk [ & 1
(B) ]. BERCHIREATES LM, Rk K Phemnyh 2 S (VKA 4) , KW BEA & LEwb o]
W 14% 12 4.
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Fig.1 SDS-PAGE(A) and Western blot(B) of the expressed products
Lane: 1. protein molecular weight markers; 2. E. coli BI21 ( DE3)/pET28-3ABCt; 3—6. GSI115/pPIC9K-3ABCt ( supernatant ) ;
7. GSI115/pPICOK.

2.4 EHEFH RT-PCREEER

FEH pPICOK-3ABCt BHPERIFRFN pPICOK FZ AL TR AY 51 RNA, 28 DNase 1 4b3)5, 735117 RT-PCR.
I FL UK 45 (18] 2) B |, pPICOK-3ABCt 4L RT-PCR I5E =14 434} 525 bp AU H &4, 1M
pPICOK #54L T RT-PCR FE¥)ICI% H AU ST, 1245 Rk —AAESE H AYFE R 3545 TE i 5.
2.5 FESAER 3ABCt RikHISMH

W2 SRR TR, LMATRY SR 0. 5% B9 B HEA TS 20k, WLEEHE- It Rl % H A9 55 A
FIRM ., REN, EWELAE SIS, A RIER , Rk Eampiz m, HEERKF] 96 h
A3 s, kit 5 BB 18% , PP hEAT) 23. 4 mg/L. HFERFEIZEK S 120 h, HAE A5 ME
IR S AN N, i ELS A R (& 3).
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Fig.2 RT-PCR analysis of GS115/pPIC9K-3ABCt Fig.3 Influence of induction time on the 3ABCt ex-
Lanes: 1—3. GS115/pPIC9K-3ABCt; 4. GS115/pPICOK; 5. DNA pression via methanol with volume fraction of
marker DL2000; 6. DNA marker A-EcoRT14. 0.5%

2.6 HRMERNER

AR A Ak Ak 4 O B 2H 3ABCe 2 AR MAS BT IR, FH Western blot 3540 B H 5 FMDV Jiije
JK BRI 3 LA e FMID 56 PR T 88 v 0 28 JK B it 1) y. _
RPE. 25, 3ABCH 2 AT DL S FMDV & I |
WK BRILIE S SR, It BT 00 L 9 %45, T 55 5 i B
KA 3ABC B4 FMD 5 TR 928 T 6028 K BT P 3 '
THARER (K 4). KU a9 E2H 3ABCt &
FELA R4 B0 S R S

FEIA FMD P i Tt fE e, 2C, 3A, 3B Ail Ll
3C % FMDV 5”3%*@% H (NSP) %ﬁil}’%’ PRI Fig. 4 ReSliltS of szpeciﬁcity evaluation
PESPIRNA 27 BB X NSP BT, Hox s & Lanes: 1. reaction with vaccinated guinea pig sera;

H SR FE AR ST R I BIPTIR. 2Y Sh Y FMDV 2. reaction with infected guinea pig sera.
IR E T, TSR RIG RS WG AAER, shPaR s BB R bk, —Fp R e xR E
FPTik, —FPRERXT NSP BYPLiA.

PR, KL TR GA M EE 4] 3ABC, 3AB 5 3B & FME N2, HF FMD S 584 sh Wi
WIS W ) S BR B Bk AN A S8 S IE W R g A T AT RGN 02 5 Shen 450 g R 3B VR M E— A
MRFFERT AR, R T B A Hh SR DA BBV E (8, ASBFFE 2638 T 3A LR N 35 70 751 3¢ FEH N ¥ 20
HE 170 A FERRAIKE: , HHT FMDV BRI, 4725 (i 58 245 SR R I 2 T AT, 3k 5 3R [13 ]
H4s e AH A

ERT, Hl4& 0 ELL 3ABC M 3AB YA KT M AFFRAG BEE N F I8 R GE. SR PP 2 4 B
AHEAME, WEHBHAEZAL. FZRGRE R, (HRANEHEAUGLRRIE (A E, O
M2t A A E R MR R, A REVE S Wibe R, 1 LTS SR s AP SRS R AR AR R R
REEIN, (AR EA, Wi AN R, M2, SaRBA A R G AN E AW RE, Rk
B, TR R B IR P U S Y A . AR s A T 15 FMDV 3ABC 2[R #}
JaR R EE R SRR AR, IS T RN B E AR I A R R, FE W B E AT AR
WY 18% , ik 23.4 mg/L, iHiif Western blot UESE T % 8 4 & [ EHLAT W 1) 60 05 22 15 P LR S+
P, Jt— B FMDV %512 Wik ) & 25 & 1 LAl
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Expression and Identification of FMDV 3ABC Truncated Gene
in Pichia Pastoris

ZHENG Min"*? | JIN Ning-Yi**, LI Chang’, LU Hui-Jun®, MA Ming-Xiao' , SHEN Guo-Shun',
HUO Xiao-Wei', MA Hai-Li', CHEN Xiao-Yue', QU Yong-Gang'
(1. College of Animal Science and Veterinary Medicine, Jilin University, Changchun 130062, China;
2. The Military Veterinary Institute, Academy of Military Medical Sciences, Changchun 130062, China;
3. Guangxi Center for Animal Disease Control and Prevention, Nanning 530001, China)

Abstract Foot-and-mouth disease virus( FMDV) is an important pathogen worldwide; consequently, an im-
portant goal is the developments of diagnostic methods. To acquire an optimal diagnostic antigen allows one to
distinguish vaccinated anionals from infected animals, a recombinant expression plasmid pPIC9K-3ABCt was
constructed by inserting of FMDV 3ABC truncated gene (525 bp) into yeast expression vector pPIC 9K. Se-
condly, plasmid pPIC9K-3ABCt was linearized by Bglll, and transformed into GS115 cells by electroporation.
Positive clones were selected with MD/MM plates and confirmed by PCR and RT-PCR. Finally, expression
product of 3ABCt was analyzed by SDS-PAGE and Western blot. The results show that the induced recombi-
nant Pichia pastoris GS115/pPICIK-3 ABCt could secret 3ABC protein mainly in dimer form into culture super-
natant, which had good immunoreactivity and antigen specificity and its molecular weight output was about
40000. Expression of 3ABCt protein reached peek at 96 h after induction, maximum expression was accumula-
ted up to 18% of the total supernatant protein, and production was about 23. 4 mg/L.

Keywords Foot-and-mouth disease virus ( FMDV ); 3ABC Truncated gene; Pichia pastoris; Secretory
expression; Diagnostic antigen
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