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Prokaryotic Expression of GST-Nsp2 Fusion Protein of Highly
Pathogenic Porcine Reproductive and Respiratory Syndrome Virus
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Abstract:The study was to lay the foundation for the disease prevention and diagnosis by cloning and
expressing the Nsp2 gene of highly pathogenic porcine reproductive and respiratory syndrome virus
(HPPRRSV).The primer designed by the authors was used to amplify the Nsp2 gene of Highly Pathogenic
Porcine repro respiratory syndrome virus by reverse transcriptase polymerase chain reaction, and the gene was
cloned into PGEX-6P-1 vector after the Nsp2 gene of HPPRRSV was purified and sequenced, after that, the
recombinant plasmid PGEX-6P-1-Nsp2 was obtained.The full plasmid was transferred into E.coli BL21 (DE3)
bacteria and the bacteria containing the positive plasmid were selected, the total expressed protein was
harvested and extracted and then identified by SDS-PAGE and Western-Blot. Nsp2 gene of HPPRRSYV and the
recombinant plasmid PGEX-6P-1-Nsp2 were obtained, and then, the expressed proteins induced with IPTG for
4 hours later at 37 'C were harvested. The analysis showed that the molecular weight of the fusion protein was
approximately 42 ku in agreement with the expect.The cloning and expression product in this study was the
Nsp2 protein of HP PRRSV.
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ERERENGAY, BERMEEERRERFES N dsRNA, KM% 15kb, 47 8/ ORF, H ORFI
wERGES, HEM&EETLUE 12 MEEMEAWNspl-12), i ORF2~7 &g 6 HE&EHEH. H
AEAMEEXN BBREREE AR EN EESHEONEYZRE BT KEMMXETR, Ttk
SHEAKEYZNETRAKANE D . ESBURMETRRIERN 12 MEEEHEAT, HH Nsp9 M
Nspl0 #iEsEH B BB MEREEAY, Hi 10 MEEWEANBY DR RERIESE. i, &
BHXTEBURME PRRSV B Nsp2 R A I V) 45 W T Be 47 1E 19418 UL & Nsp2 & H A S MG K
BXERH T EE Y, XT Nsp2 EAMN THRAERKEEYEBFEFRBEMREGH, Kk FFEX % Nsp2
BHHHARFEESZEN. KHTHEREREAFTREEE RERE. THZE. BERE. APE, T
URMBERBEREFNOES, BRIMBEAREHENFHARPERNEZEINEERSE. AFRUFAHA
OB I IR m AR IA R4 PGEX-6P-1 #4M RIA = BUR P PRRSV LN 4 E#EH Nsp2, AN iZE A1
g, HEPRREDA. 2 RNNESHEATERNEREH TIES S EYRERM.
XX T X &R PRRS FIRATRFRAE. RESHR. EBSRLENSHYEREESE Y.
1 #RlEAZE
1.1 #¥

i BUR M B B B TR PR K% TR B RS F4E 4, PGEX-6p-1 Jikiikh EER K
FHEM, IgG-HRP ¥Hil. GST #4i. DAB BERANE. HZEHMM E.coli BL21I(DE3)W B RIBAY)
BEARERAF. EAUK)Maker. DL1500 DNA Marker. BRI A T1EE EcoR 1 F1 Xho I. AMV R FiR
FEW B REEEY TEARAF; Trizol WHIEEYR B RKEF R AF; Tag DNA Polymerase ¥ H
FEETAY TEBIRRSAMRAFT: DNA REIMGAFI &M /NE A DNA #ERAFEM L Z%T
BEDPEARERAA.
1.2 Fi
1.2.1 RT-PCR ¥ 3 5##] R NCBIGeneBank & % ) HPPRRSVNsp2? 2R M H B F5 %1514, £
% 5ACTCGAGAGCCGATGACAC-CTATGAGTGAGCC3', Filf SATTCCAAACCTGCCATTTAAGATGCGAAA
3. Z M Trizol ML HPPRRS & RNA, & AMV REFIAN S HE K HHRIUKE R RNA
R F L cDNA FEH#EWM T B BHITH A PCR K. B cDNA2.0 pL, Mg*'1.5 uL, dNTPO.5 pL, £ F
W51#% 0.5 uL, 10X PCR Buffer 2.0 pL, Tag DNA & 0.5 uL, DEPC /K 12.5 uL 3t 20 pL RN AE R,
IR . PCR RN &fE: 95 CHIZM 5 min, 94CA&ME 455, 59 CTiBk 45s, 72 'C 45 s 4L 40
MBI, (B L ARG 72 CIEM 10 min, &5 12 g/L FASHERER H KX PCR F=2p AT
1.2.2 PCR Z# ek 5 R A ¥ ¥R NAKRE LR H AR 100 pLNsp2 2 F #) PCR 247, £ 12 g/L
e Ik S, VI T8 Nsp2 2 A DNA FEBIEER (£ 100 mg) MAKEK 1.5 mL &
O . BB R SR R A T SO U B S (I PCR P24, K SEAL SR B PCR =M% TR FHER B A= 07 [R
ARBFE. -
1.2.3 PEGX-6p-1-Nsp2 AR MER S E ¥ M EB PRI R PGEX-6p-1 M4i{k /5 ) PCR /=
YIFE 37 Cor AR HITE N VB8 Xho 1. EcoR 1T EEVIIEE R . 4A1bEEYIE M H WERE F BRI R
ik, J-F TADNA EBEMBE 16 CEEFTIR. RE, BEESWHEANE EHM E.coli BL21 (DE3)
i, fEY Amp LB FlAIEFRE 37 CHEFF 12 h J5, SKELEARIE AN EE LS Amp LB Bk E
RS AR HFRRBRAR SN E B P RIEARR, F U BRT PCR ¥ MESY), ¥4
B4 PH M E AR SRR R A AT AR .
1.2.4 GST-Nsp2 & 4% & & IPTG #i%5-F & X & SDS-PAGE # 0 ¥ &4 PEGX-6p-1-Nsp2 4 JF ki
B 37 CHE3RE, BL 20 pL SN BC B A0S Amp #9 LB MR IS IR 5 37 CRKZHE 5, M BB W ODgoo
iE%0.5~1.0 J&, I 40 pL 100 mmol/L A 3E- B -D-Fif S FLMEE (Isopropyl B-D-1-Thiogalactopyranoside,IPTG)
TERE4h, WIREE. H 12% SDS-Z 77 6 Bt A 8 B 9K (sodium dodecyl sulfate-polyacrylamide gel
electrohoresis ,SDS-PAGE)Xt R 1& K& A =¥ 3E T Rk H 3l .
1.2.5 Western-Blot 5% % &1 B E A1 SDS-PAGE # 8, 7£ 100V HE, BEHMLH THITHEBS
%& (nitrocellulose, NC)¥ B, 1.5 h J5,7EK NC BB 15 g/L g ¥L+ 37 CH M 1 h, H PBST &k
NC & 3 R, B8R 5 min, JIA—HT (GST H.37 1:500 k) 4 CRE LR, A PBST IE¥E NC i 3 ¥X/5 min,
BEH & ERK (diaminobenzidine, DAB) R RAFIEHITEEL] 1 min &K1 KV,
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2.1 RT-PCR R ERFER 1250 bp
RT-PCR 7=#)h 564 bp S5FMiZE  1000bp

A (B 1), PCR “YWFERS 750 bp

GenBank _t 2347 H & 209 £ 1 9% Nsp2

FRHIHEAT VR PE ELAL, RIVRMEA 91%LL

+ (& 2.

2.2 E4 N PGEX-6p-1-Nsp2 BE{) % 250 bp

EHRFLER
o P LI ERR A2, SRR A A S PCR ¥4 B EX
R PGEX-6p-1-Nsp2 XA Y] 5355 7% 8 PCR Xf F;M:DL1500 Marker % f&

Eﬁ%u;ﬂ—j _564 bp #1 4 900 bp ﬁ%(@ 3), Lanel: PRRSV PCR product; Lane2-3:HPPRRSV PCR product; Lane
Eéﬁﬁ*ﬁhﬂ“ﬁ%%—% PCR P=¥I0#I/F 4 Blank control; Lane5 HC virus control for PCR;M:DNA Marker DL1500
GRHITHHGERTL B, XEHB  control

500 bp

IJJBWJET PEGX -6p-1-Nsp2 JRiZRIE B 1 EBUR NS I RN % Nsp2 2 RT-PCR 71
Ak, Fig.1 The Amplfication for Nsp2 gene of HPPRRS by RT-PCR

M I 2

Percent identity

sz isislsinl |
1 91.6 91.6. 99 o 90792 u 1
- oty 2000 bp
s |2 (%0 -nm 92.0192.097.5 2
3 90 00 Moz 20075 3 L
;::' 4 o4 j/86 8.6 .91 1924 4 Z(’}:; :::; 564 bp
~ |5 10186 so 9.6 “-92 4: 5 )
6 86 26 26 81 81 - 6 250 bp
S ,1 ; y it 314 5 i 100 bp
lzﬂﬁﬁi;2:7ﬂitﬁi:3:7ﬂﬁﬁ;4:f¥ﬁﬁ;5: M:DL 2 000;1:PGEX-6p-1 B U] /= ¥ I t% ¢
I 7HR:6: PRk JR;2:PGEX-6p-1-Nsp2 Bt~ 4.
1:JX strain;2:HB strain;3:HN strain;4:GD strain; M:DNA maker DL2000; Lanel:PGEX-6p-1 control;
5:LN strain; 6:SX strain. Lane2: PGEX-6p-1-Nsp2 product.

B3 HE4HFR PGEX-6p-1-Nsp2 B§i1 5 %
Fig.3 Identification of recombinant plasmid
PGEX-6p-1-Nsp2 by restriction enzyme

B2 i B0 R B AR A R R T P
Fig.2 Comparing of gene homology analysis for
HPPRRSV

2.3 GST-Nsp2 B &7 1 SDS-PAGE #8417 R4k

KM ERESFRE 4h 5, BB A MDA, RIGHEAT 12%SDS-PAGE AN 45 55 e vk 2347,
Xt RHPE B RIEF=YTE 42 ku B, WX ZEFK (PGEX-6p-1) HIFIETE 26 ku (& 4).
2.4 Western-Blot X 5E

EH HAEEH SDS-PAGE B K#BE NC L, FF3 NC TSR —4H. “HME, RE
XH DAB B, HRERIAEL 42 ku H —KIEEAH (B 5), XKY GST-Nsp2 Bl & 5 (7L K IGAF 8 b i
IRIIRTE T Rk,

3 WiE 5%t

EER, BRI EENEBURM PRRSV ) Nsp2 fuhokiE. &5, Nsp2 B—MESUREEN, &
B 3C LM ERMEOREY,: HIK Nsp2 ZEEREBURME PRRSV REH 4 5 &8 KM X, HEH
RE., RERMBALELEMN; HE, Nsp2 LHEFRERRAL, ﬂﬁﬁc?ﬁﬂ‘]ﬁafﬁ M, Nsp2 REH
WtE PRRSV BHEA P ERERNH—AMEE, HERFERIWETHRE, NHEM CHBEAANE
BT AHFFLER LN SBU% P PRRSV 2B HE, &0 Nsp2 HIMFHE S [X 8 i1 A 31 915 18 Nsp2 3
B3 5 E AR BREAT RBEE R, WFL RS GenBank 2 7 (1 5 1 35 0% 55 41 11 [ V8 1 Lt 35 1
A 91%LL b, 11 4538 B 4E GenBank 2 47 [ 858k TX2006. HN2007 F1 HB2008 25 [3] 98 1t Lr 48 43 514 90.7%-
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" 42 ku
26 ku
M: & 1 Maker;1:GST-Nsp2 @& E A NC B
M:2E 4 Maker;1:PGEX-6p-1 Fik= 12;2:GST-Nsp2 @4 & 3 SDS-PAGE.
¥1,2:PGEX-6p-1-Nsp2 Zi&7=4). M:Protein maker; Lanel:Footprint of NC membrane
M:Protein maker; Lanel:PGEX-6p-1 expression for PGEX-6p-1-Nsp2 fusion expression protein;Lane2:
product; Lane2:PGEX-6p-1-Nsp2 product SDS-PAGE of PGEX-6p-1-Nsp2 product fusion expression
protein.
B4 12%SDS-PAGE #E 5 i ik ko B 5 Western-Blot $E &R
Fig4 12%SDS-PAGE Fig.5 Western-Blot Identify Result

92%M1 92%, ViEAEBME PRRSV LN 4B EE A > BHRZERAEERS. RIEFAHEE
Y¥ %4 GOLDKEY T HHUEM . 2k, HkHE, RARMEZEN pGEX-6P-1 RERIEFTHK
) Nsp2 EH, ZRENEAAZREABIRINERE, ABIXRSEEAFHATRIRERNSRNYE
ELISA HikMETIRME T WaE, it —HHF% Nsp2 BANEBRHSEHMNXERAR Nsp2 BZEANEY
2R TV B T A7), pGEX-6P-1 B RZBH AL S HMFRERAML AL FHEL. B
TERE . AR, TUUAMBRBRE RN A . SHARAZEERAMRIIKIX Nsp2 HE, SDS-PAGE
M WesternBlot £ RIBRZEANARLRBE M. Hob, Nsp2 EANREIEEWED, RERS
W B A, XSRS 2 E LM AR AU, BTl Nsp2 BEEASLRPIEN—THE
BEIAR, MRMEHORERERHFELNAREETEERN. EAEHRNES, TLUEREY
ELISA R & 7 XH IR AR R W B4k (b TR MZE AT ), BT LLAB|X 4 PRRSV &% & 8k 2 BF
BREMEMW, FANHAXREMNEAENR PRRSV 22F~YENEHTUR, ATURR2HNOSERE. £
R IHIRIE T RIX B K PGEX-6p-1-Nsp2, HFFHTE XM MHTIMNERRERIE, BIhHKE
T GST-Nsp2 @& & H, HEBURME PRRSV 2 WA Nsp2 THREHI 5T B8 T EE MR,

2% 3#:
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