A C T A
ABRICULTURAE ©2015 30(1):142-149
BOREALI-SINIGA
12 1 1 1 2 1 1 1
(1.
210014; 2. 210095)
RHDV B ( RHDV)
VP60 FMDV B (FMDV VP1 B 200 ~213aa) VP60
VP60 . ( VLPs) . RHDV C N 306 307
B (FMDV VP1 B 200 ~213aa) VP60
VP602F.VP60-306F  VP60-578F.  IFA.SDS-PAGE  Western Blot
VP60
VP60 B
VP60 VLPs RHDV-VLPs B
; ; B ;
£ $858.2912. 65; ()78 ‘A :1000 —7091( 2015) 01 —0142 - 08

doi: 10. 7668 /hbnxb. 2015.01. 023

Study on the Expression and Immunogenicity of Chimeric
Rabbit Hemorrhagic Disease Virus-like Particles as Carriers for
B-cell Epitope of Foot-and-mouth Disease Virus

SHENG Rong' > SONG Yan-hua' HU Bo' FAN Zhiyu' JIANG Ping’
XUE Jia-bin' WEI Hou5un' WANG Fang'

(1. Institute of Veterinary Medicine Jiangsu Academy of Agricultural Sciences Key Laboratory of Veterinary
Biological Engineering and Technology Ministry of Agriculture National Center for Engineering Research
of Veterinary Bio-products Nanjing 210014 China; 2. College of Veterinary Medicine of Nanjing
Agricultural University Nanjing 210095 China)

Abstract: To explore the capacity of antigen presentation of the foreign B-eell epitopes by virusike particles
( VLPs) of rabbit hemorrhagic ( RHDV) the VLPs of RHDV displaying B-cell epitope of foot-and-mouth disease
virus ( FMDV) were constructed. The sequences of a FMDV B—cell epitope were fused to the N-terminal C-terminal
and inserted between 306th and 307th aa of capsid protein of RHDV. The fused genes were cloned into the donor
vector pFastBac' HTA and three recombinant baculoviruses ( rAc-VP602F rAc-VP60306F rAc-VP60-578F)
were constructed using Bac-4o-Bac baculovirus expression system. These recombinant proteins were expressed effec—
tively in insect cells as confirmed by IFA SDS-PAGE and Western Blot. The immunogenicity of all chimeric VLPs

was examined in mice. The results indicated the recombinant proteins could react with both anti-VP60 monoclonal
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antibody and anti*MDV polyclonal antibody. And all recombinant proteins could self-assemble into VLPs by elec—

tron microscopy analysis. Furthermore all chimeric VLPs were able to induce strong VP60-specific antibodies re—

sponses. In addition there were significant differences of peptide-specific IgG antibodies induced by chimeric pro—

teins compared to that of VP60 group. The significant levels of serum antibodies against B—cell epitopes of FMDV

demonstrated the feasibility of RHDV-VLP serving as a presentation carrier for foreign B—cell epitopes.
Key words: RHDV; Virus-ike particles; FMDV; B—ell epitope; Vector
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Tab.1 The sequences of primers used in the study
Primer Sequence Restriction site

VP60-F 5 TITTGAATTCATGGAGGGCAAAGCCCGCAC3” EcoR 1
VP60 R 5°-GCCGTCGACGACATAAGAAAAGCCATTGG3 Sal ]
VP602R 5 ITTGTCGACCCCAGAATAACTTGCACTGCCTC 3° Sal 1
VP602F 5'—=CACTCTAGAAACAACTCCACCAACGTGCT3 Xba 1
VP60-3R 5"-GCCAAGCTTTCAGACATAAGAAAAGCC3- Hind I
VP60-NF 5 TITTTCTAGAGAGGGCAAAGCCCGCAC3~ Xba 1

2

Note: The restrict enzyme sites were underlined. The same as Tab. 2.

2

Tab.2 The sequences of synthesized soligonucleotides used in the study

Sequence Restriction site
FMDV-¥: 5"-CTAGACGTCACAAACAGGAAATCGTAGCTCCAGTAAAACAGAAGTTGTGAA-3 Xba 1
FMDV-R: 3" TGCAGTGTTTGTCCTTTAGCATCGAGGTCATTTTGTCTTCAACACTTTCGA-S* Hind 11
1.4
1.4.1 3
PCR. pFast—
Bac1VP60 VP60¥  VP604R
PCR EcoR 1 Sal 1
pFastBa(:TM HTA 1 VP602F.VP60-306F  VP60-578F
Fig.1 The sch tic di f the chi i truct:
pFastBac™ HTA . ig e schematic diagram of the chimeric constructs
( VP602F VP60-306F and VP60-578F)
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) ™ 1.4.2 3
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™ pUC/M13
pFastBac " HTA3,
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VP60 918 ~1 740 bp Xba 1  Hind 1M )
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i : 1.5.1 Lipofectamin 2000
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FMDV-R (Sal T /Xba 1) ’ 4
T4 DNA Sal T /Xba 1 )
™ ™ rAcV-
pFastBac ™ HTA . pFastBac ™ HTA2 pFast—
™ Bac578F .rAcV-Bac306 F rAcV-Bac2F, 1
Bac "HTA4 FMDV VP1
2 1% SO
B DNA 3 5
pFastBac™ HTA-VP60-578F . pFastBac™ HTA- s o ’ ;

VP602F  pFastBac™ HTAVP60306F .

1 o

SO
SO



1 B 145 AnmicuLTuRat
BOREALI-SINICA
rAcV-BacVP60 . Sf9 ELISA 30
24 h 1:200 RHDV A3C VP60 ; ELISA
1:200 FITC IgG ( “0” FMDV ELISA
VP60 o ) FMDV VP1 B
3 SO o
SO 1.7.3 Graph Pad PRISM CV5.02
rAcV-BacVP60 www. graphpad. com)
o Sf9 24 h 1:100 P <0.05 o
“0” FMDV 1:5000
FITC IgG 2
FMDV B o 2.1
1.5.3 SDS-PAGE  Western Blot pFastBacl1-VP60
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( SDS-PAGE);  1:200 ( 2)s
VP60 A3C 1:5 000 HRP
IgG Western Blot
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1:5 000 HRP lgG A.PCRI : M. DNA ( DI2000) ; 1. VP604kcoR 1/Sal 1
Western Blot FMDV B ° ( EcoR 1/Sal 1 VP60 ) ;2. VP60 1 ~918 bp) ;
1.6 3. VP60 918 ~1 740 bp) ; B. PCR2 ; M. DNA
( DI2000) ; 1. VP60-Xba 1 /Hind TI( Xba 1/ Hind 10
VP60 ).
A. Result of PCR1; M. DNA Marker( DI2000) ; 1. VP60+£coR 1/Sal 1 ;
2. VP60 1 =918 bp) ;3. VP60{ 918 — 1 740 bp) ; B. Result of PCR2;
6 000 r/min 7 min 10 M. DNA Marker ( DL2000) ; 1. VP60-Yba 1/Hind 1I.
2 min 2 VP60 PCR
2% Fig.2 PCR results of recombinant VP60 gene
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1.7
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1788 1794 1 788 bp ( 4
M1. DNA ( DL15000) ; M2. DNA ( DL2000) ; A. pFastBac™ HTA-VP60-578 F— . 1. pFastBac™ HTA-VP60-578 F
; B. pFastBac™ HTA-VP602F : 1. pFastBac™ HTA-VP602 F ; C. pFastBac™ HTAVP60-306F : 1. pFastBac™
HTA-VP60-306F o

M1. DNA Marker DL15000; M2. DNA Marker DL2000; A. Identification of pFastBac™ HTA¥VP60-578F: 1. Digestion of pFastBac™HTAVP60-578F; B.
Identification of pFastBac™ HTA-VP602F: 1. Digestion of pFastBac™ HTAVP602F; C. 1dentification of pFastBac™ HTAVP60-306F: 1. Digestion of

pFastBac™ HTAVP60-306F .
3

Fig.3 Identification of the recombinant plasmids

M1. DNA ( DL15000) ; M2. DNA ( DL2000) ; A. PCR i1, Bacmid; 2 3. Bacmid-
VP602F ; B. PCR 1. Bacmid; 2 ~4. BacmidVP60-306 F ; C. PCR 1.
Bacmid; 2 ~4. BacmidVP60-578F o

M1. DNA Marker ( DL15000) ; M2. DNA Marker ( DL2000) ; A. Identification of the recombinant Bacmid-VP60-2F: 1. Bacmid; 2 3. Identification of Bac—
midVP60-2F; B. Identification of the recombinant BacmidVP60306F: 1. Bacmid; 2 —4. Identification of the BacmidVP60-306F', C. Identification of the
recombinant BacmidVP60-578F 1. Bacmid; 2 —4. Identification of the Bacmid-VP60-578F.

4 Bacmid PCR
Fig.4 Identification of the recombinant bacmid plasmids by PCR

A. (WT) ( ); B. ( ); C. rAcV-Bac-VP60 ;
D. rAcVBac2F JE. rAcVBac306F F. rAcVBacSH78F o
A. Cells infected with rAcV-WT ( negative control) ; B. Normal cellsblank control; C. Cells infected with rAcV-Bac-VP60;
D. Cells infected with rAcV-Bac2F; E. Cells infected with rAcV-Bac306F; F. Cells infected with rAcV-Bac-578F.

5 IFA 3 VP60
Fig.5 IFA analysis of the expression of the chimeric VP60 proteins
2.4 SO 24 h RHDV A3C FITC

2.4.1 ( IFA) IeG .
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SO ( 54) o rAcV-

( 5B) rAcV- BacVP60(  6-A) . SO (

BacVP60. rAcVBac2F. rAcVBac306F . rAcVBac—  6-B) ( 6<)
578F SO ( 5C~F) rAcVBacS578F . rAcVBac306F rAcVBac2F

o SO ( 6-D~F)
SO 24 h VP1 B
1:5 000 FITC IgG o
A (WT) ( ) B. ( ):C.  rAcV-Bac-VP60 :
D. rAcV-Bac2F VE. rAcV-Bac306F Blank control; F. rAcV-Bac578F

A. Cells infected with rAcV-WT( Negative control) ; B. Normal cells( Blank control) ; C. Cells infected with rAcV-Bac-VP60;
D. Cells infected with rAcV-Bac2F; E. Cells infected with rAcV-Bac306F; F. Cells infected with rAcV-Bac-578F.

6 IFA 3 B
Fig.6 IFA analysis of the expression of B-cell epitope in chimeric proteins
2.4.2 SDS-PAGE  Western Blot VP60 2.5
A3C HPR IeG 3
o FMDV HPR RHDV VLPs
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o : VLPs( 8B ~D) .,
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Scale bar. 100 nm. A. RHDV-VLPs( Positive control) ;
B. VP602F-VLPs; C. VP60-306F-VLPs; D. VP60-578 F-VLPs.
8 RHDYV VP60 3
Fig.8 Analysis result of RHDV VP60 and three
A. SDSH0% PAGE: 1. WT; 2. VP60; 3. VP602F; 4. VP60-306F; 5. . . .
VPGO-S78F. B C. Western Blot: 1. WT; 2. VP60; 3. VPGO2F; 4. VPG0- chimeric VP60 VLPs by electron microscopy
306F; 5. VP60-578F. 2.6
7 SDS-PAGE  Western Blot 3

Fig.7 Analysis result of SDS-PAGE and Western Blot

of the chimeric proteins fused with epitope

1:1 RHDV-VLPs  FMDV
PBS o



A G T A
i 148 o
0123456 o
ELSIA VP60 IeG e s 1018
IG 3 8 35
IeG 3 . RHDV
4~6 VP60 PBS o RHDV
(P<0.05) ( 9);3
IgG VP60 o RHDV-VLPs
(P <0.05) VP60 o
3 ( FM-
( 10) . VP602F DV VP1 B )
VP60 IeG IeG 2 VP60 0
(P <0.05)
2 ( 910). FMDV VLPs VP60 306 ~307aa \C
N VLPs °
IeG ( 10) (P<0.05), VLPs
VLPs N
VLPs
RHDV
B 1200 ~213aa
o IFA  Western Blot
RHDV VLPs VP60
FMDV o VLPs
3
(asbaend) P<0.05. 10 VP60 °
The different letters (a b ¢ d) indicated the RHDV VLPs B
significant difference( P <0.05) . The same as Fig. 10. B

9 ELISA VP60
Fig.9 Detection of anti-VP60 antibody in
serum of mice by indirect ELISA

10 ELISA FMDV B
Fig. 10 Detection of anti-FMDYV B-eell epitope

antibody in serum of mice by indirect ELISA
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