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Abstract Receptors play a crucial role in determining the pathogenesis and tissue tropism of virus. Foot-and-mouth disease
virus FMDV ' has been showed to use four integrins av3l oavf33 av36 and av38 as receptors to initiate infection. In this study

the porcine integrin av gene was cloned by RT-PCR from the lung tissue of healed pig infected experimently with FMDV  and
compared its nucleotide and deduced amino acid sequence with the av gene of other animals. The 3141bp ¢DNA of bovine
integrin av encodes a polypeptide of 1046 amino acids consisting of a 30-residue putative signal peptide a 955-residue
ectodomain a 29-residue transmembrane domain and a 32-residue cytoplasmic domain. The ectodomain contains 11 potential
N-linked glycosylation sites NXT/NXS 2 calcium binding domains DX D/N XDGXXD and 18 cysteine residues. The
nucleotide sequence similarities of integrin av between pig and cattle human rheses monkey house mouse chicken dog are
93.3% 91.5% 91.4% 85.6% 73.2% and 89.9% respectively and the amino acid sequence similarities are 96.3 %

94.6% 94.1% 90.8% 81.6% and 93.8% respectively. The av gene of cattle and pig exhibited the highest sequence

homology . 1t is possible that host tropism of FMDV may related to divergence in receptors among different species.

Key words FMDV virus receptor porcine integrin av ¢cDNA  sequence analysis
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5’ 1.8kb
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RNA 0.1% DEPC
RNase
1.4 RT-PCR

RNA 2pg dNTP 4pL Oligo
dT s1pL 5 x RT buffer 8uL 1L RNA
ime 40pL
2.5h 99°C Smin PCR
av 5' 3
10 x PCR buffer 10, ANTP 8L
2pl. cDNA 10p. Taqg  1pL
PCR 94°C 2min 94°C 30s
30s 72°C 2min 30 72°C
PCR 1%
1.5 av

42°C

100p.L
56°C

10min

PCR pGEM T-easy 16°C
JM109
IPTG X-gal Amp LB
PCR

1.6 av
DNAstar BioEdit
Mega3.1
GenBank av
AF239958 av  XMO001104012 av
M14648 av XM845896 av  AK149984
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2.2
Sanger’ s
av 1 Mega3.1
3141 1046 av 3
30 955
T
29 32
11 2000—
NXT/NXS 2 Ca’* DX D/N it
XDGXXD 18 2 750—
GenBank EF474019 00—
2.3 250—
a 100—
av 93.3%
91.5% 91.4% 85.6% 73.2% 89.9% 1w PCR
9%.3% 94.6% 94.1% Fig. 1 PCR results of porcine av ¢cDNA
1 PCR products of 5'piece of porcineav cDNA
90.8% 81.6% 93.8% ov 2 PCR products of 3'piece of porcine av ¢cDNA.
av
1 ov %
Table 1 Nucleotide and amino acid similarities of integrin av between pig and other animals
Function region Cattle Human Monkey Mouse Chicken Dog Average
. 93.5 91.6 91.4 86.2 74.1 90.6 87.9
Mature subunit
96.7 95.0 94.6 91.6 82.9 96.8 92.9
. . 92.2 81.1 80.0 67.8 33.3 ND 70.9
Signal peptide
96.7 80.0 76.7 66.7 26.3 ND 69.3
) . 93.6 9TNS 91.3 86.0 73.7 90.6 87.8
Ecto-domain
96.5 94.8 9.3 91.1 82.2 96.7 92.6
. 93.1 95.4 95.4 87.4 72.4 86.2 88.3
Transmembrane domain
100 100 100 100 93.1 96.6 98.3
. R 95.8 94.8 93.8 89.6 86.5 92.7 92.2
Cytoplasmic domain
100 100 100 100 93.8 100 99.0

Note The odd lines represent the nucleotide sequence similarity the even lines represent the amino acid sequence similarity. ND represents no defined.
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Fig. 2 Nucleotide sequence and deduced amino acid sequence of porcine av subunit

CTTEGATTTTL™
[ I

| S T P R
BCTICATIC AT ATC AL

ihd

CARLCEATTCTT

T ATU T ALCTTUGARACE
L PO VR PR

CTi

(L]

AAATATTUAT
" :

A

et

ATTCAZTOCT

oy

kLA

The putative signal peptide is marked with the dotted line The putative transmembrane domain is indicated by
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putative cleavage sites Calcium binding domains are boxed The asterisk indicates the terminal codon.
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