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WE . BEMPIRT (PSV) VP EMAEN TRER FREMEMEN, R EBMOHUTBN, J T F0 PSV HNHB-01 #k VP1 LR FKLE
SRR, ARBFSCBOTEN X VP SEE AR RS 1), dlid RT-PCR §794K45 VP1 3L, FEH 3 B KAk pCAGGS |, 4 Western blot, [i]
B vt %, WEIRIE VPL &, FiJS 25T PSV HNHB-01 BRI H LK VP1 J K751 5 Hofh 27 35 ik 14 L D 7 B H g ase AL 0, 43
BristfB b e R, 45RRW . TR EJr 00 HNHB-01 Bk 5 2017 4543 25 1Y) HNXX-01 #R R 6 Rk, 5 H 4Kk JPSV-1315 X R £2if; HNHB-
01 VP1 &K 5 PN 2016-2017 4EHATHYEMR HNXX-01, PSV-A2., JXXY-a2 [ VP1 L& AR, 5 EAk 2009 4E37 17 (10 H A&k JPSVI315 1Y
VP1 PR ORI ; HNHB-01 #k VP1 {5582 5 HNXX-01 bk VP1 28R R M i, WM R 99.32% , =5/ HrRM, VP1 BAFE
3 £ T2 LS AMU LR ALK, W R IEFR T 5143 5 20~30 aa, 90~100 aa Fl 265~275 aa, AWFFE N PSV YL KL 5 T2 HEK IR
IR A JERESE VP LR A D i R 2 928 1 B4 JE

KW PR, VPR, A THRE, ERHRE
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Expression and molecular characteristics of VP1 gene of porcine
sapelovirus HNHB-01 strain

LI Zhaoyang', HAO Chenlin', ZENG Quan', MA Hongbin>, ZU Shaopo', HU Hui'"*, ZHANG Honglei'*"
(1. College of Veterinary Medicine, Henan Agricultural University, Zhengzhou 450002, China;
2. The Fifth Medical Center of Chinese PLA General Hospital, Beijing 100071, China;
3. Key Laboratory for Animal—derived Food Safety of Henan Province, Zhengzhou 450002, China)

Abstract: Porcine sapelovirus (PSV) VP1 protein is a structural protein located on the surface of viral particles and exerts a major anti-
genic effect. In order to clarify the expression and molecular characteristics of the VP1 gene of the PSV HNHB-01 strain, the present study
was conducted to design primers specific to the VP1 gene to obtain the VP1 gene and recombine it into the eukaryotic expression vector
pCAGGS. Western blot and indirect immunofluorescence identification showed that we successfully constructed the eukaryotic expression vec-
tor plasmid pPCAGGS-VP1. Subsequently, we constructed a genetic evolution tree based on the whole gene sequence of PSV HNHB-01 and
the gene sequences of the VP1 gene with those of other reference strains, and analyzed the homology and the relationship between the genetic
evolutions. The results showed that the HNHB-01 isolate isolated in the laboratory was similar to the HNXX-01 isolate isolated in 2017. The
HNXX-01 strain isolated in 2017 is the closest relative and close to the Japanese strain. The JPSV-1315. HNHB-01 VP1 gene is highly ho-
mologous to the VP1 genes of the domestic strains HNXX-01, PSV—A2 and JXXY~a2 that were prevalent in 2016-2017, and is close to the
VP1 genes of the Japanese strain JPSV1315 prevalent in 2009 abroad. The amino acids of VP1 of HNHB-01 and HNXX~-01 were the most
homologous, as high as 99.32%. The tertiary structural analysis of the VP1 protein showed that there were three antigenic epitopes located
on the outer side of the protein structure, corresponding to the amino acid sequences of 20-30 aa, 90-100 aa, and 265-275 aa, respective-

ly. This study provides a new basis for diagnosis and prevention of PSV and lays a foundation for future research on the function of the VP1

ks H 1. 2023-02-16; &[0 H . 2023-10-27

HEWH . AR EFELESTHA (202300410192) ; FRARHEIEH H (212102110363)
Ve . WM, B, B

CAEIER . SkeL&, RIEER, DRI AR R S k%, E-mail: hongleizhang2012@ 163. com,



- 84 - Animal Husbandry & Veterinary Medicine 2024  Vol. 56 No. 1

gene and the development of vaccines.

Keywords : porcine sapelovirus; VP1 gene; molecular characteristics; eukaryotic expression

WM 53 (porcine sapelovirus, PSV) J&
JBIEBE RNA flRE, BT RARLEN, 2014 4F[E PRy
KRG (ICTV) CREHIA N RNA R EERB= i 2
FREEE T R R, Y, &
A&, AT R AR B A AL A AR B 2 ] g
PSV, DMLt ™ R i 2 A il R
FEMR, GCE B BT . BAH RS TS IR AE,
PSV TR R b 55 5 HAW R 7 1R G ISy, A0 % e 7
( classical swine fever virus, CSFV) , 3% 5H 5 ME0f 2%
AESFE (porcine reproductive and respiratory syndr-
ome virus, PRRSV) HIE /N5 ( porcine parvovi-
rus, PPV) 45 SBURMWE R 2 E, KETHE
T, RRAC TR A, 29 T & BRI
IR,

PSV JEHZI /N R 7.5~8.3 kb, {UFH 1 TP
DIRAE, S 1 ADNZ BB, PSV WE L4 4l
SRS HALGL RNA JHREEML, VP4, VP2, VP3 Hil VPI
MR TZR A ASE ", o VP2 VP3| VPI 2R
PN TARZASEAMNE, K3 ERMPUEROY, ALY
VP4 AN FREARFTNTE, NS HRENE ",
RNA Ji B¢ A SEHE Al R4 8 RNA AN HEAEE iy
RNA B7K A%, DASCKTE RNA 365 AT FLE%
7 RNA BRI E R4 TIBE" ™ o LA, FRREART
A AT 5 e EARME B2 ARG SN R
Y POETE EREHL 5REE R IR G WU
ZARER LR AR R A T

it 60 4FR, PSV ESEERL, MR AE T
ERNTEY NG e B S0
W FAYT, AL BN TR Y MR B K . T
PSV 2 Z | HURSH, 4 ARZ00% A T HA
Wrides, JSUESZIERE A ATERE, AT AT R E R
P PSV TEALHEYNR 1Y [ I PR R VP JE A
AT, VP1 & FE N AR FEH M2 —, BA
akie3lN I (BN IRy Rl R7 S VA N Vi g
WA, VPI S FREYE 57 A= th AU, T b A 4

IR A A T ) SRR AR AR 22—, IR VP 2
K PSV HEH R BRABAR e (10

AW R B AR IE RGP &5 VP1 A,
JHE I PSV mAE LR, #/R T PSV 728k
BN RATAS O, S —25 L VP JE PR Sy L fil ¥ 2 it
BB, 438t HNHB-01 #% 5275 B bk H] i i 1% i AL G
F, BfEXT VP HEAT R UE A 2 B R 45 A T
ARWFFAL Ny PSV (12 W 5 T B $2 (AR B%, I H Ry
A JEWFFE VP SE R A T RE T 4 94 T B2 Lt

1 HE5F®

1.1 &5
FEBEE 55 HNHB-01 ¥k H1 i) B2 sh vk £
LT S SR

1.2 EFEHH

MRS bR 48 (HEK-293T) . pCAGGS #k &
P AR SR ERAF ;. DHS o JEAZ A A [ b st )
EYIRHABRAE; PSV VP BT A S0 56 %8 i 4%
FITC FRic i) F 40 B =51 A SIGMA 24 F]; 2xRapid
Tag Master Mix, DNA Marker ) E B oL ME R A Bk
HA M/ A, NEB T4 DNA 3%/, NEB Sma I |
NEB Xho | WUIHEIMG A 5 H EAYHR (dbst) A
FRAE]; Bk BGR &1 3 OMEGA A F]; DNA #E
JBE I Wi aR) & e 1A At B IR s A ke R A FR
AT
1.3 EEMHE

NanoDrop—2000 /{55 73 606 B AU H &
Thermo Forma /A F]; PCR # M ¥ #4 {LWy A £ H
Thermo A W) 5 HL UK H AL SN — 4885 $HMEE
JBE % R G2 Proteinsimple A F]
L4 SI¥MHRITESEK

. F GenBank 1 # 5% ) PSV ( & % 5.
MNO939541) F£ K %1, iz ] Primer Premier 5.0 %X
Pk, BT VP SRR RS (R 1), B2
RDBURFFA FE

F1 vP1 EERSIMES

EIL/ BN 519751 (5'—>3") K/ bp
VP1 F CCGGAATTCGGAGATGTGAAAGACGAGGTCCAAG (EcoR 1) 34
VP1 R CCGCTCGAGTAATTGTTCTGCGGGATAAAAGCCT (Xho 1) 34

T AR AR
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1.6 Western blot ¥&ill] VP1 & B &RIA
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FRFFFI5 NCBI | F 2% B9 32 Bk 3 bk 5 91 k47 L X
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%2 PSV HNHB-01 5EAff PSV S EEHKER

R R P Sy B BRE
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PSV-A2 GE 2016 MG732813
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1.9 ETF VPl ERFEEHL D
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2 #R

2.1 pCAGGS-VP1 EHFHMHWESEE
DL cDNA mfifk, st PCR 4§73 VP1 &P, 3K
A bp M1 1 2

2 000
1 500

1000 879 bp

157 879 bp 19 VP1 JEH &4 (K 1A) . KiEE ™Y
AL E DHSo Bz 500, 2853 Rk BUR R YE,
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ks, FHEREIE N YIEE Sma 1 F1 Xho T 47 XU %
FE, RN, MUY 2 &, Ho 879 bp
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M1. DNA #5i#fE DL2000; 1. VP13 PCR F=4; 2. BAPEXTHE; M2. DNA #5ifE DL5000;
3. WEFI=Y; 4. BAMEXTER; 5. VP13 PCR =)

E1 VP1EEPCR ¥ (A) FMEAHZRK pCAGGS-VP1 FIXNEELILEE (B)

2.2 Western blot #1 IFA #ill VP1 EHQ Ri%

W23 #AK pCAGGS I EE 41 i R 433 5% Y+ HEK -
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M. Z [ Marker; 1. Y pCAGGS 75 #ifAk HEK-293T AUMIZLf#YI; 2. F: Y pCAGGS-VP1 Jiki HEK-293T 41244 .

& 2 Western blot (A) #1IFA (B) X% VP1EH
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R~ PSV TE BRI HE N B AT 5 A, N
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FEFIM NCBI | F #0117 32 ¥k S 2% d pk g oy it L itk 1k
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1.HNHB-01/Chine/2018MH422121 VDEIVRDNRKSTANNQS DR SRVNRNGI VAEVSSAG . . . .
2.PSV-A2Chine/2016/MG792813 VDEI VKDNKKSTANAKS DR SRVN QNG I VAEVSSAG . . . .
S HNXX-01/Chine/2017/MN838542 VDEIVRDNRKSTANNOQSDR SRVN QNGI VAEVSSAG . . . .
4.JXXY-82/Chine/2017/MHB26634 VDEI VKDNKKSTANAKSDR SRVN QNGI VAEVSSAG . . . .
5 HUN1/China/2016/KX364740 JEVHINSTRQVGSSSTRGTTAINTRNGTFT QDATTTAG . . . .
6.5HCM2018/Chine/2019/MNB85785 vEMA I TN 'rlnln e N R N Gl ADTOTRT] A 6 . . . -
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