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Construction and characterization of an epitope-mutated
Asia 1 type foot-and-mouth disease virus

Yan Zhang*, Yonghao Hu', Fan Yang?, Bo Yang? Songhao Wang?, Zixiang Zhu?,
and Haixue Zheng?

1 College of Veterinary Medicine, Gansu Agricultural University, Lanzhou 730070, Gansu, China
2 National Foot and Mouth Disease Reference Laboratory, State Key Laboratory of Veterinary Etiological Biology, Lanzhou Veterinary
Research Institute, Chinese Academy of Agricultural Sciences, Lanzhou 730046, Gansu, China

Abstract: To generate an epitope-mutated foot-and-mouth disease virus (FMDV) as a marker vaccine, the infectious
clone pAsia 1-FMDV containing the complete genomic cDNA of Asia 1 type FMDYV was used as backbone, the residues at
positions 27 and 31 in the 3D gene were mutated (H27Y and N31R). The resulting plasmid pAsia 1-FMDV-3DM encoding
a mutated epitope was transfected into BHK-21 cells and the recombinant virus rAsia 1-3DM was rescued. The recombinant
virus showed similar biological characteristics comparable with the parental virus. In serological neutralization test the
antisera against recombine virus have a good reactivity with parental virus. The antisera against the mutant virus were
shown to be reactive with the mutated epitope but not the wild-type one. The results indicated that the two virus strains
could be distinguished by western blotting using synthetic peptides. This epitope-mutated FMDYV strain will be evaluated as
a potential marker vaccine against FMDYV infections.

Keywords: foot-and-mouth disease virus, infectious cDNA clone, negative marker, epitope mutation
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3D Cal I  sbfl™™ BHK-21
3D 20
40 3D 1.1.2
Cal I Sbf I NEB
3D Western blotting Primer START HS DNA pMD,o-T
DNA marker TaKaRa
Uddowla 3D 27 31 Wizard®SV Gel and PCR Clean-Up System
Promega AxyPrep Plasmid Miniprep Kit
[13] AxyGEN MEM
Hyclone
Lipofectamine™2 000 Opti-MEM I Medium
(16l Invitrogen Western blotting
FMDV 3D 27 31
Anti-Asia
1-pAb
Anti-rAsia 1-3DM-pAb SANTA
IgG-HRP 3D
FMDV 3D-P 3D 3D-M
1 HBEFE 1.2 %I%iﬁi+&§ﬂi&!¥]éﬁi
pAsia 1-FMDV
11wt (D
111 3D 3D-P:N-MRKTKLA
FMDV Asia 1 pAsia I-FMDV PTVAHGVFNPEFGC-C 3D
Asia 1/HN/2006 3D-M:N-MRKTKLAPTVAYGVFRPEFGC-C
[17] 3D

F1 =ZEMRTFERNSIY

Table 1 Primers used for cloning and mutations

Names Primer sequences (5'—3") Sizes (bp)
3DMF ACCGTTGCGTACGGTGTGTTCCGTCCTGAGTTCGGG 3 600
3DMR CCCGAACTCAGGACGGAACACACCGTACGCAACGGT

3DF TTGACATCGATGTGAGTGCCCAGGACGG 3 600
3DR TTTGACCCCTGCAGGTTTTTTTTTTTTTTTT

Restriction sites were underlined.

http://journals.im.ac.cn/cjben
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1.3 E4HEHL prAsia 1-3DM B9
1.3.1 PCR 3D
pAsia 1-FMDV

3DF  3DR 3D
pMDy,-T p3D-T
p3D-T 3IDMF 3DMR
3D 27
H Y 31 N R
PCR Primer START HS DNA
25 uL 2 ulL 1 uL
50 uL PCR 94 °C 3min 94 C
30s 57°C 40s 72°C 2min 35
72 C 8 min PCR
p3DM-T
1.3.2 prAsia 1-3DM
Call Sbfl 3D
p3DM-T pAsia
1-FMDV prAsia 1-3DM

14 EHmREMRK
prAsia 1-3DM
Lipofectamine™ 2000

70%-80%  BHK-21 37°C 5% CO,
4h Opti-MEM
10% DMEM
72 h
90% 3
BHK-21

rAsia 1-3DM

15 EHERSHETE
15.1 RT-PCR
prAsia 1-3DM

5 RNeasy
Mini Kit RNA
RT-PCR 3D
PCR
152
80%
BHK-21 6 h
PBS 4% 30 min
PBS Anti-rAsia 1-3DM-pAb
37 C 30 min PBS FITC
IgG 37 °C
30 min Olympus
BHK-21
1.5.3
4 rAsia 1-3DM
3 8 0.2mL
3 PBS
1.6 ElEFFHEMFEIER
1.6.1 BHK-21 TCIDsg
rAsia 1-3DM
Asia 1 MEM 10
(1030-107%2)
BHK-21 2 mL
4 200 pL /
200 uL MEM 37°C 5% CO,
3d Reed-Muench
TCIDs!"”
1.6.2 LDsg

rAsia 1-3DM
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MEM 10
(107°-107%9 10 2-3
10 5
200 uL
MEM 3d
Reed-Muench LD50[19]
1.6.3
Anti-rAsia 1-3DM-pAb  Anti-Asia 1-pAb
11 56 C
30 min 96
(1 16-1 2048)
4 50 puL
50 uL 100 TCIDs(/50 pL
37 C 3% CO,
1 h 1 h
50 uL 37°C
5% CO, 48 h

Anti-rAsia 1-3DM-pAb  Anti-Asia 1-pAb

17 EEFEERZH

3D
Western blotting
1 kDa
Tricine-SDS-PAGE 2] 30 uL
3D-P 3D-M
15V 15 min 5%
TBST 2 h TBST 3
10 min 1 1000 4°C
2h TBST 3 10 min
1 2000 2h
TBST 3 10 min
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2 X
2.1 ELAFhi prAsia 1-3DM B4 E
PCR 3D
3500 bp 1%
3 500 bp
PCR Call Sbfl
pAsia 1-FMDV
Call  Sbfl
3500 bp 8 000 bp
3D
27 H Y 31
N R( 1
prAsia 1-3DM
22 EHFEFHRK
BHK-21

BHK-21 48 h
(Cytopathic effects CPEs)

Y R
CCCACCGTTGCGTACGGTGTGTICCGTCCCGAG

IRONY. N R N Y, P U ¥ AN detrel Ao A2
1 E4AFhi prAsia 1-3DM 3D R RFE T X5 H9
o Fr
Fig. 1 DNA sequence of the mutated region of the 3D
gene in prAsia 1-3DM.
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CPEs ( 2 ( 3)
23 EHFSHRT-PCREE 2.5 EIUREFREYFEIERN
2.5.1 BHK-21 TCIDs,
5 RNA RT-PCR rAsia 1-3DM 3
3D 1% BHK-21 CPE 8
3500 bp 9-10 h
3D rAsia 1-3DM  TCIDs, 10 7%0.2 mL
24 BEFEHEEREECLLEE TCIDs, ~ 107/0.2 mL
(P>0.05)

B2 FABFRIMESIENMERENN
Fig. 2 Cytopathic effects in BHK-21 cells infected with rAsia 1-3DM. (A) Before infection. (B) BHK-21 cells 48 h
post-infection.

200 pm 200 pm

B 3 F|HFHE BHK-21 AP a3 G & A 4a i
Fig. 3 Indirect immunofluorescence analysis of BHK-21 cells infected with rAsia 1-3DM. (A) BHK-21 cells
infected with rAsia 1-3DM. (B) Uninfected BHK-21 cells.
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25.2 LDsg Anti-rAsia 1-3DM-pAb
rAsia 1-3DM
3 36 h
72 h 48 = =z e==E I/ =
26 EBHFEEESFEARSHES
10 kDa
rAsia 1-3DM
LDs, 107%0.2 mL Asial LDs
107'%/0.2 mL (P>0.05)( 2) FMDV 3D
2.5.3 (201 Western blotting
Anti-rAsia 1-3DM-pAb 3D-M
3D-P Anti-Asia 1-pAb
Anti-rAsia 1-3DM-pAb 3D-P 3D-M
1 1 024 Anti-Asia 1-pAb ( 4
1 1024 rAsia 1-3DM
F2 FEKFS Asial 5EHFE rAsia 1-3DM BIEEHIFE =4
Table 2 The median lethal dose (LDsg) test of Asia 1 and rAsia 1-3DM
Asia 1 rAsia 1-3DM MEM
Virus dilutions Group 1 Group 2 Group 3 Group 4 Negative control
(Death/total) (Death/total) (Death/total) (Death/total) (Death/total)

107 5/5 5/5 5/5 5/5

107 5/5 5/5 5/5 5/5

10°° 5/5 5/5 5/5 5/5

10°° 4/5 5/5 4/5 4/5 0/5

1077 2/5 3/5 2/5 2/5

107® 0/5 1/5 0/5 0/5

Anti-rAsial-3DM-pAb <«— 3D-M (10 kDa)

Anti-Asial-pAb <—3D-P (10 kDa)

B 4 F Western blotting % & & Bk 3D-M #0 3D-P 4 3] 5 rAsia 1-3DM #0 Asia 1 $0 & B R Bz
Fig. 4 Western blotting analysis of the reactivity of the peptides 3D-M and 3D-P with antisera against rAsia 1-3DM
and Asia 1.
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