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Prokaryotic expression and bioinformatics analysis of NspS gene of porcine epidemic diarrhea
virus
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(1. College of Animal Science and Technology, Zhejiang A & F University, Hangzhou 311300, China; 2. School of
Agricultural and Biological Engineer, Jinhua Polytechnic, Jinhua 321007 ,China)

Abstract: Porcine epidemic diarrhea virus ( PEDV) nonstructural protein 5 ( Nsp5) gene was expressed by the pro—
karyotic expression system and the structure of the encoded protein was predicted by bioinformatics software for un—
derstanding the pathogenecity mechanism of PEDV. In this study, the Nsp5 gene of PEDV/LY /2014 /04 strain was
subcloned into prokaryotic expression vector pET28a, and the recombinant plasmid was identified by polymerase
chain reaction ( PCR) and restriction enzyme digestion. The recombinant plasmid pET28a( +) “Vsp5 was trans—
formed into competent cells of Escherichia coli BL21( DE3) . The expression and purification effect of Nsp5 were de—
tected by SDSPAGE. The Vector NTI Advance, online software was utilized to predict and analyze the amino acid

composition, epitope, secondary and tertiary structure of Nsp5 protein. The results showed that the recombinant plas—
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mid pET28a( +) VspS was successfully constructed, and approximately 22 ku recombinant protein was expressed

and mainly existed in the form of inclusion bodies. High-purity recombinant protein was obtained after purifying by

His band Ni +. The Nsp5 protein consisted of a polypeptide with 196 amino acid residues. The theoretical molecular

mass of the slightly alkaline recombinant protein was 21 820.07 u, and the theoretical isoelectric point( pl) was

8.734. The secondary structure was composed of 55.61% a-helix( h) , 7.65% B-old( t) , 20.92% irregular curl

(¢) and 15.82% extended chain( e) . In the tertiary structure of the Nsp5 protein, the middle segment skeleton is

mainly formed by a-helix, and a plurality of complex secondary structures at the C-end constituted the enzyme active

center of the protein. The prediction of B cell epitope indicated that there were 15 potential B cell dominant epitope.

This study provided data support for studying on the biological function of the porcine epidemic diarrhea virus Nsp5

protein.
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Table 1 Nsp5 gene amplification primers and identification primers

Gk B Bl F A BRI
Primer name Primer sequence(5’3") Product size/bp
Nsp5+wd CCGGAATTCATGTTGCAGAGTGTTGCATCTACTTATGTAG 616

Nsp5-Rev GACGTCGACTCACTGGAGCTTAACAATACGCTCAC

Nsp5+wd CCGGAATTCATGTTGCAGAGTGTTGCATCTACTTATGTAG 705
T7-Terminal GCTAGTTATTGCTCAGCGG

PHl S TiASPE 94 °C 3 min; 94 °C AR 45 5,65
CiB k305,72 CHEM 1 min, 335 MEFR,72 C
FEAf 10 min. PCR ¥ H] 1% BifebiEe 17
KA o
1.3.3 &4 F# pET28a( +) Nsp5 ##E

FIFH R I ) G NspS 4738 v Be i Ak nl
Yo, F F EcoR T F1 Sal 1 347 XL EE V), [6] BsF FH
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RAREE R I F-H, 37 Cad o b 5%, PhBURA B 7%
AT PCR %8 . %@ 2 MR IE LY K
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1 1 Sal 1 XUEGY) 4 5 , U0 45 28 1E 0 (1) 5 P %
2 A T AW AT B R AT I 2 B ik )5
SR Y H2H R A 44 pET28a( +) NspSo
1.3.4 HisNsp5 €& G0k F Rk

B 1.3.3 A A IE# A pET28a( +) Nsp5
EHFER AL E E. coli BL21 ( DE3) J& 57 75 40
M, WA T R R btk LB P4k, 37 C it
WIGFE, Pk 3 ~5 AT T LB ARG 57
3,37 °C 220 remin '}EFE 12 ~ 16 h, L BT
W Fh TR BT 10100 B4 00K LB 1555
%E, %%/&E"] D@()(){EE 0.5~0.6 Hd‘,ﬂy 1 mL
WAE N5 S HIRE S INA L EE N 1 mmoL- L™
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RUTHE. WM IRITTE L IR RIE M G, 76 4 C.
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BRI ARG GBI A 5 mL 400 mmoL.
L mkmss e s H 1 26 F L ISR SR R ok H i R
1, Wl AN o 2 U B, AR5 3 i A A
SRR 100% o, P A7 T - 80 CH M. 4ifb)s
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PCR #3479 .

M, DL 2000 bp DNA marker; Lane 1, Negative control; Lane 2,
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B 1 Nsp5 ABE PCR ¥4 R
Fig.1 Agarose gel electrophoresis of NspS PCR products
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Fig.2 Identification of recombinant pET28a( +) #VspS

plasmid by double enzyme digestion
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Fig.3 SDS-PAGE analysis of NspS protein expression
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Phe Trp A%t 8 /0o A2 %€ £ %X ( instability in—
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55.61% B & (1) 5 7.65% TEHNE(c) 5
20.92% JEfHEE(e) 5 15.82% « F|JH Phyre2.0
A B R TN I 55 % (1 Tntensive FEIT) X
NspS [ BTiEAT = G245 0, 45 2R o, i 45
A0 o SETEFTCH NG M (K 6) , 255K
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Fig.4 Hydrophilicity and hydrophobicity analysis of Nsp5

protein
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Fig.5 Simulated secondary structure of protein Nsp5
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Fig.6 Prediction of the 3D structure of protein Nsp5
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Table 2 Prediction of B cell epitopes of PEDV/LY /2014 /
04 isolate Nsp5

PEDV/LY/2014/04 4> B8 #k Nsp5 B9 B 40 B@ & fiL

[P B AIMIGUEER AL T 5 i (G
No. B cell epitope potential sequence  Position/aa  Score
1 HAMNVAKSEFDREAST 4156 0.95
2 NARQQYEDAVNNGSPP 1833 0. 86
3 IWNIIDIKDNDGKVVH 154469 0.85
4 VGLPSYVIYENARQQY 823 0.83
5 TSDIDSYNRIQREGCV 133448 0.82
6 AAAQMYKEARAVNRKS 67-82 0. 81
7 VVHVKEVTAQNAESLS 167482 0. 81
8 DMSSVDTILNLAKDGV 100115 0. 81
9 NRIQREGCVHYAGTIW 140455 0.78
10 IKDNDGKVVHVKEVTA 160475 0.76
11 VVSAMHSLLFGMLRRL 8499 0.73
12 DREASTQRKLDRMAEQ 51-66 0.73
13 AESLSWPLVLGCERIV 178493 0.70
14 DGVVPLSVIPAVSATK 113428 0.69
15 GSPPQLVKQLRHAMNV 3045 0.58
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