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Baculovirus Surface Display of GP5 Envelope Glycoprotein of PRRSV and E2 Envelope
Glycoprotein of CSFV and Immunogenicity Analysis of the Displayed Proteins
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Abstract: The aim of this study was to develop porcine reproductive and respiratory syndrome
(PRRS) and classical swine fever (CSF) divalent genetic engineering subunit vaccine based on
baculovirus surface display system. One recombinant baculoviruses BacSC-Dual-GP5-E2 express-
ing histidine-tagged PRRSV GP5 protein and CSFV E2 protein with the CTD and TM derived
from baculovirus envelope protein gp64 were constructed. The recombinant baculoviruses were
analyzed by Western blot,immunofluorescence confocal microscopy,immunogold electron micros-
copy.animal vaccine tests and lymphocyte proliferative responses. After infection, GP5 and E2
protein was expressed and anchored on the plasma membrane of Sf-9 cells,as revealed by confocal
microscopy. Immunogold electron microscopy demonstrated that the BacSC-Dual-ORF5-E2 was
displayed GP5 and E2 proteins on the viral surface. Animal vaccine tests showed that BacSC-Du-
al-ORF5-E2 elicited significantly higher anti-PRRSV and anti-CSFV antibody titers in the treated
mouse model. Lymphocyte proliferative responses results indicated that recombinant BacSC-Dual-
ORF5-E2 also induced an obvious cellular immune response. The recombinant baculoviruses Bac-

SC-Dual-ORF5-E2 that surface display GP5 and E2 protein were successfully constructed. The
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present results demonstrate that the recombinant baculoviruses can be a potential bivalent genetic

engineering vaccine against PRRSV and CSFV mixed infections.
Key words: baculovirus surface display; PRRSV; CSFV; GP5 protein; E2 protein
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Fig. 3 Western blot analysis of GP5 and E2 proteins expressed in Sf-9 cells
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Fig. 4 Confocal microscopy analysis of GP5 and E2 pro-
teins anchoring on the plasma membrane of Sf-9
cells
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Fig. 5 Western blot analyses of purified baculoviruses
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Fig. 6 Immunogold electron microscopy analyze GP5 and

E2 proteins displayed into the baculoviral envelope
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Fig. 7 Lymphocyte proliferative responses of Balb/c mice
immunized with various immunogens

3 3

FERME — B I i 3R 08 R G2 H AT 1
BRIERG ARG REIR mAMNEE A7 &I H&RIK
()25 11 BE A5 28 00 1F i Y B JE A8 A T, S IR R
SREIMMEE G, HE. AamirikinsE — R
MO 3R R G0 A ) H Y 8 BT R 4 W B 35 57
e E . B ey B sl ik AR w St 2k 0y, a4k %
B o, ANRE R AL 2B 77 . A £ 5 i R 1 R IR
8% Rk B 0 A A R L 02 B AT S 7 iR 1F
RO nl . H AT E S E AW A RO B 2R TR R
Rk B A ai b0 5 5t BRI E 22 (A
R FRIRE BE B AR IR B A A L 0 o B R AR
AN 5 P M 2R 1 gp64 A BB R FI R
H I gp64 1) TM A1 gp64 /) CTD #EA7H- MG 5 %
I BN BN C P IF & R ik #ik, R 17 2L
TR I AL T AR R T R s B R
F AT 3 7E R 1A LA A0 s (D A H Al
I RE VR LA B Sy AR 1 RE AN [RD s AR 9 BE X
NEFIHZL S AS 518 BOW » Be 16— MY 4= ) 5 5%
FHEATERAE « () BEAEAE W) I A P H#E A7 Ik G B 4
Ji T K ) FEB R A R R 7 A s (3D AR
T IIE W HE S KR BE P T fE DX 1) 988 1 A 7 Ak
AT A I g SRR 5 3 7 A AR L AT AR S B T 2 1
(4) 5 — 0 5o R 1 LU A . RIS M AR R R fE 4
9 B 2% T FIE b REAR 47 A o) 3B 4 A 9E s (5D
FFHR05 B AT AU 4% 500 AR ) T 6 B A RO 3 AR
S5t AT LAAE A7 0 BEMLAAR SR 5 (60 AT AR 2 4
T R G H I A gl B 5 e, R



898

= oW "

E

il 12 %

B B0 A5 B AR R 7 R RT [ B AR AR H Y R
I 4l Ak 9% G B 1) o T DARILBE A Ak 7=, figf ok H
Hif 25 2l Ak 2 i 9% 7 AR BY 52 BLAR . AR 0 B
FMERRGANEN — D RRIMNEE A&, HR
BT ] i PR R IV A 82 i Ay T )7 3 0 S e i S
P A — > AT AR SR 5 10 5 R

A 3 % PRRSV (% ORF5 KA fl CSFV iy
E2 B3 54 A 3] gp64 {75 K5 51 Fil gp64 1 155
JREIX (CTMD J7 50 2Z 18], 4 3t 8 2 AT IR 3 . fil & 2
F1 GP5 F1 E2 43 B 40N 5 i L5 5 5 Bk
BUTER JE B A Rl 2 AR B AR 0 7 AR E R BT
Jo 7 IR e 440 it B B R 1) % T O S A B R GR
A GP5 il E2 SR (I B AR iR 7. ilge 25 R
F20], & 4% 5 BacSC-Dual-ORF5-E2 &Y Sf-9
AR S WK TR L Y 41 L L i 4T Western blot 46l ,
FE A% 75 40 M 6 0 2] k5 A His6 i GPS fil E2 4R
I RaL . OGRS W/R 78 SE9 1Y 4 i
L RERE T A5 b F B — B Ak 0 R P O O UE W
GP5 1R E2 2 (/R 76 SI-9 1 40 it 15 35 1 5 o
38 TGS VR 4 00 T T 1 L 2% 1) 4 B R U TE EE AL AT
ARG BE Y RN F L X Ui W] His6-GP5 Fl His6-E2
B R 1 o R A O AE R Y ST-9 40 M I L Bl %
E R VAR U L AR St DSk AR AE 3! SIS IL 7|
Ho gz it g 3R T R 2H A RO B S /N BRUS I TE P BT
PRRSV P Hi (435 B35 5] 1 ¢ 2 600, it CSFV F
PP 1+ 3 100, B B4 E (T RE 51 & /D
R A5 B8R 11 ARV S 8 B 1 o 3 A+ /0N BB L 40 i 444
50 2 B L E AR R O B AR BE A R0 R sh W HLIR
(0 20 L f % . AS K3 1 K PRRSV GPS & L il
CSFV E2 i L R/RTEFF G R REE R E . R —
A 0 AT ARG B/ S PRRSV FI CSFV BE K T
TR S0 BRLASE 48 1 B 5 ik ik, 56 F # AL AT IR 7 5 )
A J& B ) S MBCE RSO B T T i — 2

&% 3Tk
[ 1] WENSVOORT G.TERPSTRA C.POL J M A.et al.

[2]

[4]

[6]

L7]

L9]

(10]

Mystery swine disease in the Netherlands: the isola-
tion of Lelystad virus[J]. Ver Q,1991,13; 121-130.
MENGELINGW L ,LAGER K M ,VORWALD A
C. Clinical effects of porcine reproductive and respir-
atory syndrome virus on pigs during the early postna-
tal interval[J]. Am J Vet Res,1998,59 (1): 52-55.
TeAt ¥ AR IR, H 3%, . I - T L I A
DA% BT 5 0PI 25 B R T AT R [T ], B R
4% ,2000,31(3) : 262-266.

Wi & A 2L, R, 55 % B S VT IR 2R A AR
Ty ST ] R E B E AR 1997,23 (1D
325.

HAMEL A L,LIN L L.NAYAR G P. Nucleotide se-
quence of porcine circovirus associated with postw-
eaning multisystemic wasting syndrome in pigs[J]. J
Virol ,1998,72.:5262-5267.

MOENNIG V, FLOEGEL-NIESMANN G, GREIS-
ER-WILKE 1. Clinical signs and epidemiology of
classical swine fever: a review of new knowledge [J].
Ver ] ,2003,165(1):1-2.

KONIG M, LENGSFELD T,PAULY T,et al. Clas-
sical swine fever virus: independent induction of pro-
tective immunity by two structural glycoproteins [J].
J Virol ,1995,69(10) :6479-6486.

RUMENAPF T, STARK R, MEYERS G, et al.
Structural proteins of hog cholera virus expressed by
vaccinia virus: further characterization and induction
of protective immunity[J]. J Virol,1991,65(2):589-
597.

KONIG M, LENGSFELD T,PAULY T,et al. Clas-
sical swine fever virus: independent induction of pro-
tecive immunity by two structural glycoproteins [J].
J Virol ,1995,69(10) :6479-6486.

YANG D G,CHUNG Y C,LAI Y K,et al. Avian in-
fluenza virus hemagglutinin display on baculovirus en-
velope: cytoplasmic domain affects virus properties
and vaccine potential [J]. Mol Ther, 2007,15(5):
989-996.

(W HKE





