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Construction and Analysis of VP3 from a Foot-and-mouth
Disease Virus Strain AF72
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Abstract: RNAs isolated from the foot-and-mouth disease virus strain AF72 were used as templates for
RT-PCR to amplify the target gene. The PCR products purified were cloned into the pGEM-T easy vectors
and transformed into E. coli JM109. The positive recombinant plasmids were identified by electrophoresis,
PCR, and restriction digestions with Spe I and Spe I analysis. The nucleotide sequences were confirmed by
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comparing with the full-length sequence of the other reference strains. The 3D model of structure protein

VP3 of FMDV strain AF72 was obtained using homology modeling. On the basis of several parameters,

such as hydrophilicity, flexibility, antigenic index, and surface probability, the B cell epitopes on VP3 were
predicted. After analyzing the difference among VP1, VP2, VP3, VP4, at the nucleotide level, the mutation
rates of these four encoding sequences were no difference (P > 0.05), however, at the amino acid level, those
mutation rates were different (P < 0.05). The regions of 1th~24th 24th~35th 36th~42th 45th~56th

65th~122th  124th~172th

177th~210th  and 211th~219th in VP3 protein are most probably conservative.

The 3D mold could be divided into A, B and C regions, the conformation of the VP3 of FMDYV strain AF72
was regular, and the B-cell epitopes in VP3 probably exist in the following regions: 18 aa~23 aa, 30 aa~44 aa,
60 aa~75 aa, 113 aa~124 aa, 130 aa~142 aa, and 193 aa~220 aa. This result offers valuable information for

design of FMDV multi-epitope vaccine against FMDV.

Keywords: FMDYV, VP3 structure protein, 3D model, B-cell epitope

(Foot-and-mouth disease, FMD)
(Foot-and-mouth disease virus, FMDV)
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12 FHiE
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1.2.2 RT-PCR: AMV
, C2 RNA
cDNA, cDNA , PCR
: 10xPCR Buffer( Mg*") 10 uL, dNTPs
6 uL, 6 nL, P1 P2 1pL,LaTag 1uL,
100 uL 95°C 5 min; 94°C
1 min, 56°C 90 s, 72°C 1 min, 30 ; 72°C
10 min 1% PCR
123 BHrEER®E: PCR
, pGEM T-Easy
IM109 ,
PCR
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EUS552209 DQ404165 DQ404160),
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2.1 FMDV AF72 VP3 £ [ RT-PCR flit L& R
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PCR  Spel/Sphl ,
800 bp, ¢cDNA  VP3
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Fig. 1 Electrophoresis of amplified VP3 gene
Note: 1: PCR product of VP3; 2: DL 2000 marker.
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Nucleotide sequence:

GGGATTGTCCCGGTTGCATGTTCGGATGGTTATGGCGGCTTGGTGACGAC 50
GGACCCGAAGACAGCTGACCCCATTTACGGTATGGTGTACAACCCGCCCA 100
GGACCAACTACCCCGGGCGGTTTACAAATCTGTTGGACGTGGCAGAGGCC 150

TGCCCCACCTTTCTTTGTTTCGACGATGGGAAACCATACGTTGTGACGAG 200
AGCGGACGGACAGCGCCTCCTGGCCAAGTTTGACGTCTCCCTTGCTGCAA 250

AGCACATGTCAAACACCTACCTTTCAGGGATAGCCCAGTACTACGCACAG 300
TACTCTGGCACCATCAACCTGCACTTCATGTTCACTGGCCCCACTGATTC 350
AAAAGCCCGCTACATGGTTGCATATGTCCCGCCCGGCATGGAGACGCCGC 400

CGGACACACCTGAGGAAGCTGCTCACTGTATCCACGCCGAGTGGGACACA 450
GGACTGAACTCCAAATTCACTTTTTCTATCCCGTACGTGTCTGCCGCAGA 500
TTACGCATACACCGCGTCTGACGTGGCAGAGACAACAAACGTACAGGGAT 550
GGGTCTGCATCTACCAGATCACACACGGGAAGGCTGGAGACGACACTTTG 600
GTCGTGTCGCTTAGCGCTGGCAAGGATTTTGAACTGCGCCTCCCGATTGA 650
CCCCCGCTCACAA 663

Amino acid sequence:

GIVPVACSDGYGGLVTTDPKTADPIYGMVY 30
NPPRTNYPGRFTNLLDVAEACPTFLCFDDG 60
KPYVVTRADGQRLLAKFDVSLAAKHMSNTY 90
LSGIAQYYAQYSGTINLHFMFTGPTDSKAR 120
YMVAYVPPGMETPPDTPEEAAHCIHAEWDT 150
GLNSKFTFSIPYVSAADYAYTASDVAETTN 180
VQGMVCIYQITHGKAGDDTLVVSLSAGKDF 210
ELRLPIDPRSQ 221

2 AFT2VP3 BEEBZEBRFINNRERESFT
Fig. 2 The nucleotide and amino acid sequence of VP1from FMDV strain AF72

*1 AZBFMDV REBEENZEBRTSE *2 AZFMDV HmEFHMESERTZEENSIT

Table 2 The analysis of mutation rate of amino acid

Table 1 The mutation rate of VP1, VP2, VP3

(%) sequences in A serotype FMDV
Gene The number of The mutatiqn rate of (%)
nucleotides nucleotides Structure protein  1he number of - The mutation rate of
Vp4 255 4.8169 +1.21738 amino acids amino acids
Vp3 663 5.2815 + 1.57289 Vp4 85 1.273 + 0.468b
Vp2 654 4. 6148 £ 1.43743 Vp3 221 1.686 + 0.323b
Vpl 639 6.8991 + 1.79856 Vp2 218 5.289 £1.376a
N . Vpl 213 3.769 = 1.158ab
Note: The mutation rate of nucleotides: the mean + standard error. : + ;
ANOVA Note: The mutation rate of amino acid: the mean + standard error.
A The different alphabets showed significant difference each other.
(P < 0.05), A  FMDV ,  A/HKN/7/85  Asial/IND/63/72
25 VP3 EHSEBRFIHRTRX
Duncan ( 2), VP2 DNAStar s
, VP3 VP4 AF72VP3 1.2.4 20 A FMDV VP3
; VP1 “ ”, , FMDV AF72 VP3
; VP3 VP4 VP3 1~24
, 24~35 36~42 45~56 65~122 124~172 177~210
2.4 VP3 EREGHBFTIRFEHLH S 211-219
VP3 ( 26 VP3 &H 3D &3
3), , A/F/11/1972 A/IND/69/ PDB Blast PDB
2001 , 96.5% IFOD FMDV
R VP3 80%, 1FOD
, AF72 VP3 Swiss2 pdb
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Fig. 3 Phylogenetic tree analysis of VP3 gene among 20 FMDV strains
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Fig. 4 The 3D model of VP3 structure protein from FMDV
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Fig. 5 Secondary structures of VP3 protein predicted by different methods

Note: A: o-Spiral region; B: B-Collapse region; C: Random-coil region; T: Corner of the region.
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Fig. 6 Hydrophilicity plot, surface probability plot and antigenicity index for VP3 protein
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