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Abstract In order to study the roles of integrin 6 in Foot-and-Mouth Disease Virus infection pig integrin 36 was firstly
molecularly cloned from RNA of the tongue and lung of recovered pig infected experimentally with foot-and-mouth-disease virus
FMDV  and was compared with the 36 gene of other animals available in GenBank at nucleotide and amino acid leves.
GeneBank association number of the 36 gene is EF432729. Pig integrin 36 gene 2367bp encodes a polypeptide of 788 amino
acids consisting of 9 potential N-linked glycosylation sites 3 Glycosaminoglycan attachment sites a ¢GMP-dependent protein
kinase phosphorylation site 10 Protein kinase C phosphorylation sites 2 EGF-like domains and 2 cysteine-rich regions. Pig
integrin 36 subunit has a 26-residue putative signal peptide a 681-residue ectodomain a 29-residue transmembrane domain

and a 52-residue cytoplasmic domain. 11 mutant nucleotides were found in 36 gene coding region and 9 amino acids were

changed. The nucleotide sequence similarity of integrin 36 gene between rheses monkey mouse Norway rat dog guinea pig
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human bovine sheep is 79.5% 84.9% 85.4%
88.2% 88.5%

sequence similarity is 93.5%

85.2%
88.3% 91.0% 92.8% 93.3% and 93.4% respectively. This study will

88.7%

90.1% 91.9% and 91.9%

and the amino acid

lay a foundation for understanding the interactions of FMDV with receptors.

Key words FMDV receptor pig integrin 36 gene molecular characteristics

Foot-and-Mouth Disease FMD
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RNA 0.1%
RNase
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RNA 1pg dNTP 2pL Oligo dT 50.5pL 5 x RT
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99°C Smin
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4 RT-PCR
B6 2 4
GenBank R6
1.6 p6 99.5%
DNAstar BioEdit 11
Mega3.1 2079 C—>T 2256 T—C
Protean Prosite B6 467 1787 1837 1841 1984 2123
GeneBank 2302 2350 2357 GAA
bovine 36 AF468060 theses monkey [36 GTGACT AGGACTGTC

XMO001094252  human 6 NMO000S88

norway rat 36

156 596 613 614 662 708 768 784 786

BC079069  guinea pig 6 M35197  sheep [36 GDTCFSTLM DGA
AJ439062  dog P6  XM852224  mouse B6 Y CIAFT  p6 2367
NMO021359 788 9
3 1 cGMP
2
10 C
2.1 6 RT-PCR 479-490 563-574
RNA cDNA PCR 26
2.4kb 1 681 29
PCR pGEM T-easy 16°C 12h 52 2
JM109 GenBank EF432729
PCR 2.3 po
I 1 86
b 86
0 — ~— 2.4kb 79.5% 84.9% 85.4% 85.2% 88.7% 90.1%
o 91.9% 91.9%
00—
e 93.5% 88.2% 88.5% 88.3% 91.0% 92.8%
Log— 93.3% 93.4% 36
1 6
1 6 RT-PCR
Fig. 1 RT-PCR results of pig 86 cDNA 3 p6 85 967.31 D
M DL-2000 marker 1 PCR product. 70-140
452-633 511-524
2.2 B6
, 591-604 4
Sanger s
1 o
Table 1 Nucleotide and amino acid similarities of integr in f6 between pig and other animals
Function domains Sequence  Bovine/ % Rheses monkey/ % Dog/ % Human/%  Mouse/%  Sheep/% Norway rat/% Mean/ %
Mature suban nt 91.8 82.3 80.9 89.7 84.9 91.7 85.3 86.7
ature subunit aa 9.3 9.6 88.3 2.5 88.3 9.3 88.7 91.1
Sl entid nt 94.9 ND ND 100 87.2 96.2 83.3 92.3
gnal peplide aa 92.3 ND ND 100 84.6 96.2 80.8 90.8
Eetodomai nt 91.8 80.9 79.2 89.7 84.9 91.8 85.1 86.2
clodomain aa 93.1 9.9 87.2 9.2 87.9 93.2 88.2 90.7
T e domai nt 90.8 94.3 94.3 93.1 89.7 90.8 88.5 91.6
ransmembrane corman aa 100 100 100 100 100 9.6 100 99.5
Cotonlaamic domm nt 9.5 91.8 93.1 88.7 83.0 91.8 86.8 89.7
yloplasmic domain aa 96.2 98.1 94.2 96.2 9.3 93.4 9.3 94.7
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Fig. 2 Nucleotide sequence and predicted amino acid of pig 36
The putative signal peptide is marked with the dotted line the putative transmembrane domain is indicated by the shading and curve line potential N-
glycosylation sites are underlined glycosaminoglycan attachment sites are double underlined the ¢GMP-dependent protein kinase phosphorylation site is

marked with curve line protein kinase C phosphorylation sites are indicated by the shading the asterisk indicates the terminal codon.
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Fig. 3 Phylogenetic tree of pig and other mammalian 36

o0 -
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FMDV

o

© PEMZFRHMEMARMATIKSHIES http://journals. im. ac.cn




2007 Vol.23 No.5

028 Chinese Journal of Biotechnology
36 FMDV 7
Miller g6 C 80%
NPLY 36
8 86 70-140
? HS  FMDV 511-524 591-
604 659-662 NPLY
FMDV avB6 FMDV
HS GenBank 6
FMDV FMDV p6
11
avi36
20 « 8 B 20
o FMDV
2 avfl avj33 86
w86 a8 avBS oS8l o881 ol hE3 8 - %
RGD B
99.5% FMDV
1 6 A
(‘)"VB o 91.9%
FMDV 3 FMDV
Y Jack Z)Boo 6 by
ackson
’ go mRNA p6
FMDV SW480 FMDV
FMDV
avi36
86 11
avp36
. FMDV
FMDV
av36
FMDV
’ REFERENCES
1 Yu XL Xiao SB Chen HC et al.
High expression structural protein of the foot-and-mouth disease’ s
Pl in Escherichia coli and analysis of its biology activity. Chinese
Journal of Biotechnology 2005 21 1 163 -
166.
2 Logan D Abu GR Blakemore W et al. Structure of a major
immunogenic site on foot-and-mouth disease virus. Nature 1993
s 8 N 362 566 — 568.
3 Jackson T King AM  Stuart DI et al. Structure and receptor
binding. Virus Res 2003 91 33 -46.
4 Berinstein A Roivainen M Hovi T et al. Antibodies to the
16
a B Neff B3 vitronectin receptor integrin avB33 inhibit binding and infection of
1 FMDV foot-and-mouth disease virus to cultured cells. J Virol 1995 69
17 B 2664 — 2666.
o) 3 NPXY CytOl 5 Jackson T Sheppard D Denyer M et al. The epithelial integrin
Cyto > Cyto 3 X avB6 is a receptor for foot-and-mouth disease virus. J Virol 2000
74 4949 — 4956.
6 Jackson T Mould AP Sheppard D et al. Integrin avBl is a
QVB6 FMDV receptor for foot-and-mouth disease virus. J Virol 2006 76 3
Jackson P8 po © s EFOMEA T RFTHTIRSHIED htto:// journals. im. ac. on



po

929

10

11

12

13

Jackson T Clark S Berryman S ef al. Integrin avj38 functions as
role of the [3-Chain
cytodomain in integrin-mediated infection. J Virol 2004 78 9
4533 - 4540.

a receptor for foot-and-mouth disease virus

Berryman S Clark S Monaghan P et al. Early events in integrin
avP6-mediated cell entry of foot-and-mouth disease virus. J Virol
2005 79 8519 -8534.

Alexandesern S Zhang Z Donaldson Al
and diagnosis of foot-and-mouth disease. J Comp Pathol 2003
129 1-36.

et al . The pathogenisis

Spillmann D. Heperan sulfate anchor for viral infection

Biochumie 2001 83 811 -817.

Fry E Lea SM  Jackson T = The structure and function of a foot-
and-mouth disease virus-oligosaccharide receptor complex. EMBO

1999 18 543 - 554.

Hynes RO. Integrins bidirectional allosteric signaling machines.
Cell 2002 110 673 - 687.

Ruoslahti E. RGD and other recognition sequences for Integrins.

14

15

16

17

18

Annu Rev Cell Dev Biol 1996 12 697 - 715.

Duque H Larocco M Golde WT et al. Interactions of foot-and-

mouth disease virus with soluble bovine av(33 and avB6 integrin. J

Virol 2004 78 9773 —9781.

Wickham TJ Mathias P Cheresh DA et al Integrin alpha3betal
CD 49¢/29 s a cellular receptor for Kaposi’ s sarcoma-associated

herpesvirus  KSHV/HHV-8

2002 108 407 —419.

entry into the target cells. Cell

van der FA'  Sonnenberg A. Function and interactions of integrins.
Cell Tissue Res 2001 305 285 -298.

Neff S Mason PW Baxt B. High-efficiency utilization of the
bovine integrin av$33 as a receptor for foot-and-mouth disease virus is
dependent on the bovine (33 subunit. J Virol 2000 74 7298 -
7306.

Miller LC  Blackemore W  Sheppard D et al. Role of the
cytoplasmic domain of the 3-subunit of integrin avf6 in infection by
foot-and-mouth disease virus. J Viro 2001 75 4158 — 4164.

© PERZERMEDARATIKSHESE http://journals. im. ac. cn





