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Molecular characterization of matrix glycoprotein gene
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Abstract: [Objection] The research was to study molecular characterization of matrix glycoprotein
gene of infectious bronchitis virus (IBV) W strain. [Method) The matrix glycoprotein gene of IBV-W
strain isolated from Henan province was successfully amplified with a pair of specific primers by reverse
transcription polymerase chain reaction (RT-PCR). The PCR products were cloned, sequenced and com-
pared with 11 reference IBV strains published in GenBank. [Result] The results showed that the full
length sequence of M gene of W strain consisted of 681 nucleotides, coding 226 amino acid residues of M
protein. A leading sequence (signal peptide,about 60 nucleotides) and two glycosylated sites were located
nearby the N-terminal. Three transmembrane domains were located in the regions from 21 to 37,{rom 45 to
68,and from 74 to 94 amino acids respectively. Two potential antigen sites existed in the regions between

171—176 and between 183—193. M protein included nine highly conserved cysteine residues. The M gene
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sequence analysis showed that it shared 88. 2% —92. 7% nucleotide homology and 91. 1% —95. 6% deduced
amino acid sequence homology with IBV strains from GenBank. In M protein,there was a variable region
which was mainly located in the sites from 1 to 16 amino acids,{or example,one amino acid was lost at site
2,4 amino acids were inserted at site 3—6,2 amino acids were lost at the site 8—9,and 3 amino acids were
mutated at site 14— 16,but variations of amino acids at other sites were point mutations. The variations of
nucleotide sequence in M protein were mainly manifested as silent mutation. Variations within the hydro-
philicity region were easier than that in the hydrophobicity region. Phylogenetic analysis based on the nu-
cleotide sequences of M gene revealed that IBV-W strain was situated in the same branch of the phyloge-
netic tree with BJ strain for more close relation, while it was far related to the other strains of IBV. [Con-
clusion) These results suggested that IBV-W isolated in this study was a new strain.
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Fig. 3 Sequences of nucleotide and deduced amino acid of M gene from IBV-W strain

The boxed parts indicate start codon and stop codon respectively;the shadowed parts indicate N-glycosylated sites;

the 60nt of underlined parts indicate a leading sequence,the underlined C parts indicate cysteine residues
£1 BBVWEKEHNY R IIANASESHK MEARFREAESSERFIIRBEENEER

Table 1 Comparison of homologies of the nucleotide and the deduced amino acid sequence of the

M gene of IBV-W strain and HN99 and 11 reference IBV strains %
FEFR Strain*  Beaudette BJ Cal99 EP3 GDS14  Gray H52 H120 HN99 LX4 M41  SAIB20 w
Beaudette * 87.9 91.9 99.7 89. 2 90. 9 96. 0 95.9 87.9 90.7 98.7 89.4 90. 3
BJ 92.4 * 90. 3 88.2 89.2 89. 6 89.0 88.8 90. 3 90.0 88.2 87.5 92.7
Cal99 95.2 92.9 * 92.2 89.5 96. 6 93.2 93.1 89.4 90. 7 92.3 94. 1 90. 9
EP3 99.1 92.9 96.0 89.5 91.1 96. 3 96. 2 88.0 91.0 99.0 89.7 90. 6
GDS14 91.6 91.5 92.5 92.5 * 89.6 89. 4 89.2 87.0 91.5 89.4 92.6 90. 3
Gray 94.7 94.2 96. 4 95.1 93.8 * 91.7 91.5 88.6 90. 8 90. 8 95.2 90. 2
H52 97.8 93.8 97. 4 98.7 93.4 95.6 * 99.9 88.6 90. 6 96.5 90. 4 90. 6
H120 97. 4 93.3 96.9 98. 2 93.0 95.1 99. 6 * 88.5 90. 4 96. 3 90. 3 90. 4
HN99 91.1 94.2 92.0 91.5 90. 6 93.3 92.4 92.0 * 87.3 88.0 87.1 88.2
LX4 91.2 92.4 91.2 92.1 92.5 92.9 92.1 91.6 90. 6 * 90. 6 90. 9 90. 6
M41 97.8 93.8 97. 4 98.7 93.4 95.6 100. 0 99. 6 92.4 92.1 . 89.2 90. 7
SAIB20 91.6 90. 2 93.4 92.5 95.6 94.7 92.5 92.1 89.7 91.6 92.5 * 89.2
w 92.4 95.6 94.2 92.9 92.4 95.1 94.2 93.8 94.2 91.1 94.2 91.1

WA BRI IR IR IR L 26 T ff D SR 1R IR Rk

Note: The upper-right corner is nucleotide sequence homogeneity, the bottom left corner is the deduced amino acid sequence homogeneity.
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¥k 5 GenBank A& St E N4 11 4 IBV &% kR Al
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Fig. 4 Phylogenetic tree of of different IBV strains based on the sequences of their M gene
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Fig. 5 Phylogenetic tree of different IBV strains based on the deduced amino acid sequences of their M protein
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