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Eukaryotic Expression of Recombinant Baculovirus of PEDV Isolated Strain S1 Gene
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Abstract: In order to study the eukaryotic expression and reactivity of porcine epidemic diarrhea
virus (PEDV) isolated strain (PEDV/LA/2014/02) S1 gene, the recombinant protein ( His-
PEDV-S1) was expressed by the baculovirus expression system. The rare codon of PEDV S1 gene
in sf9 cells was analyzed using online software, and the optimized gene was synthetized by bio-
technology company. PEDV S1 gene were cloned into the baculovirus shuttle vector (pFastBac
HT A),the PEDV S1 gene was recombined into baculovirus genome in Esherichia coli DH10Bac
cells and identied by PCR. The PEDV-S1 recombinant successfully baculovirus genome was trans-
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fected into sf9 cells. The packaging viruses were inoculated into sf9 cells, the cytopathic effect was
observed by optical microscope. The mRNA level of PEDV S1 gene in sf9 cells was analyzed by
RT-PCR. The expression and antigenicity of recombinant PEDV S1 were verificated by SDS-
PAGE and Western blotting. The results showed that the pFastBac HT A-PEDV-S1 (pSL598)
was successfully constructed, the recombinant baculovirus expressing HissPEDV-S1 was pack-
aged,the sf9 cells became big and round,the vacuoles appeared in cytoplasm after baculovirus in-
fection. The mRNA of PEDV S1 gene was expressed in baculovirus infected cells. The recombi-
nant protein HissPEDV-S1 was mainly expressed in sf9 cells precipitation,and the size of the pro-
tein was about 83 ku. The His-PEDV-SI1 had good reactivity of mouse anti-His antibody and
swine anti-PEDV positive antisera. This study provided materials for the development of a new
subunit vaccine for the new PEDV strain and the prevention and control of PEDV strain.
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Table 1 Primer sequences

VI8 CRRIZRAL) , [RIB K4 pFastBac HT A 44
780, &t A B I 2 AR R R B
pUC/M13-fwd fil pUC/M13-rev(F 1), B9 H
AT A TR R B0 A RS &) A

B B

519 Bzl _ PR RN
L Annealing i
Primers Primer sequences (5 —>3") Product size/bp
temperature/°C
PEDV-SI-FL-F = CCGGAATTCATGAGGTCTTTAATTTACTTCTGGTTGC 62 2 376
PEDV-S1-FL-R ACGCGTCGACTCACTGCACGTGGACCTTTTCAAAAGCTTCG
pUC/M13-fwd CCCAGTCACGACGTTGTAAAACG 62 BA P (300) / FH 4

pUC/M13-rev AGCGGATAACAATTTCACACAGG

(300/2 130/2 376)

1.3 PEDV S1 EEMH%K &

FIH TRIzol ¥: #: Bt PEDV 4+ & bk (PEDV/
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K EEEI PR 2 sl AL G . T4 ¥ 32 B % B i U1 7= by L
LR W AT R DHS5a J8% 52 25 240 B, #9 B 35 41 3 KL
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cDNA, LI H i 5 K 55 5 51 9 # 47 RT-PCR, £l
PEDV S1 PR % SEA5 B 5 75 — 0 JInAE & R B 40
it 5 it 8 R P D AN (T A 0. 8 s [E] B 3 min) 24
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%i;6,pFastBac HT A 253 /K

1, DL2000 DNA Marker; 2, PCR product of PEDV S1
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Positive plasmid of pSL598;6,Blank plasmid of pFastBac
HT A

B 1 PEDV S1 E[F PCR # 1% (A) #1 pSL598 & fi 1Y &8
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Fig. 1 PCR amplification of PEDV S1 gene (A) and en-
zyme digestion of pSL598 by EcoR | and Sal [ (B)
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Fig.2 PCR identification of PEDV S1 gene recombinant

Bacmid
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ARG BB AD alifb )5 e gy sf9 .27 CHiFR3~
5dJE W B MER PR EE. B P (sI9)
X} B .25 Bacmid X #& . PEDV-S1 41, ] P1 ft & 44T
ARG BRI Yy sf9 4, A3 P2 UG5, kB R 2
P3 R AE RN EE . P3JERYY s[9 4 24 h J5 . 28615
I U LS A B AR, S5 SRR I 5 I X IR A
Bt J% G 20 40 1) A < B 0 A2 0 00 J g 2 4 i A
KSR A1 N AV 2 B0 /N FIURE , 358 43 40 i
A2 R 3) R E ARG B AL BT .

2.3.2 RT-PCR &l H 9 3 H mRNA # ik
P2 . P3 AR F L FF IR 7 By sf9 40, 9 B - ¥ A
I Wizard ® 2L K20 DNA 44638 7] & 2 BT IR 0% 35
K4 DNA, Lt DNA S AR, LA pUC/M13-
fwd.pUC/M13-rev 5| ¥ #47 PCR "3, % 0 H 19
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*ff# Control

3 EAFKBEHAMABI 00X
Fig.3 CPE of recombinant baculovirus (100X )

Bacmid

bp M 1 2 3 bp M 4 5 6
10000 e =z
7000
4000 10000 &4
1 2068 +2
2000 ” 4000 LSS
2000 —— —
-
Rl 1000 &s
500 « 500 @ -
250 ‘ 250 W
A B

OA,pUC/M13 514 PCR §" 44 ; B, ¥ 7514 RT-PCR "
. @M,DL10000 DNA Marker; 1, 1FE % sf9 4000 3 ;
2,PEDV S1 P2 fR 41 L35 53, 25 AP R % 2 P2 A4 &
54, 0E% 19 I ITIE ;5. PEDV S1 P2 fA4H ML T UE 6.
PEDV S1 P3 {4 g i v

@D A, PCR amplification of pUC/M13 primers; B, RT-
PCR amplification of specific primers. @ M, DL10000
DNA Marker; 1, Supernatant of normal sf9 cells; 2, Su-
pernatant of PEDV-S1 P2 generation cells; 3, Supernatant
of P2 generation cells blank baculovirus;4,Sedimentation
of normal sf9 cells; 5, Sedimentation of PEDV S1 P2 gen-
eration cells;6,Sedimentation of PEDV S1 P3 generation
cells

B 4 RT-PCR %% HHEE mRNA RiE

Fig. 4 mRNA expression of target genes by RT-PCR
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RT-PCR ¥4, k00 H 1 % K (PEDV-SD) ) % 5% 7K
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1) mRNA {3 5 &k (& 4B) .,

PEDV-S1

o g, 45 R R B, 4 PEDV S1 AR %
BRI 9 40 A T UE A B B R R AR (I S
1M E & LT A 5 53 450

P3 AR 20 FF WK 5 75 09 48 I 0 vE A B I R AT
Western blotting %5 , 73w FH /N Pt His Pk Fi5E
Pt PEDV BH P 1M & A D9 — B, K0 5 i 2k ARG 3%
ik 45 3R PEDV ST 7 40 i Ui vE A3 BH B 3R 3k
(6, P WARIL BREABARRR. Rk
7 RE 5 BH P I B R (L 7D B % A 7
FIR W) B B e SN

ku 1 2 3 4
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100
70

55
40

35

25

15

1 E AT T B bn 5 2, 519 4L UT3E : 3, |4l PEDV
ST FFAR I 5 1 Al LT VE 5 4 25 AR08 7 1049 240 g 0 0
1,Protein Marker; 2, Sedimentation of sf9 cells; 3, Sedi-
mentation of recombinant PEDV S1 baculovirus; 4, Sedi-
mentation of blank baculovirus

E 5 SDS-PAGE S#iEAZEAKEKIE

Fig. 5 Expression of recombinant protein by SDS-PAGE
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LR B F R bR 2, 15 of9 410 1353, &5 FPIR
75 13E 54, PEDV S1 #F ARG 45 9% L& 55, PEDV S1
FFIR 5 75 4l L0 V€ 5 6 » His- PEDV-N JFUA% R 3K 7 4
1,Protein Marker;2,Supernatant of sf9 cells; 3, Superna-
tant of blank baculovirus; 4, Supernatant of PEDV Sl
baculovirus; 5, Sedimentation of PEDV S1 baculovirus
cells; 6, Prokaryotic expression product of HissPEDV-N
6 Western blotting 4 #f PEDV &4 F H K T i& (His
RS

Fig. 6  Expression analysis of recombinant protein by

Western blotting (His antibody)
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L8R BT T B br i 5 2, 25 FF IR 7 08 e 4 35 9% 1
1 33, PEDV S1 A1 {R 45 2 8k Je 40 g 55 9% 13 5 4, PEDV
ST AR 9 B % Y 20 ML BT €5 5, PEDV & % Vero 41
PUBE

1, Protein Marker; 2, Supernatant of blank baculovirus;
3, Supernatant of PEDV S1 baculovirus infected sf9
cells; 4, Sedimentation of PEDV Sl baculovirus infected
sf9 cells; 5, Sedimentation of PEDV infected Vero cells

7 Western blotting 4> 47 = 4 & B 89 % 35 (PEDV [
P 1)

Fig.7 Expression of recombinant protein by Western blotting

(positive antisera)
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71, H A B ST B AR SRR A e ST
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