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Molecular evolutionary analysis of matrix protein and nucleoprotein genes of novel influenza virus A/HINI in 2009 pandemic
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[ABSTRACT] Objective: To analyze evolutionary characteristics of the matrix protein (M) and nucleoprotein (NP) genes of
influenza virus A/HINI in 2009 pandemic. Methods: The M and NP genes of A/HINI1 viruses were downloaded from NCBI
database. MEGA4. 0 software and NJ method were used for sequence alignment, protein sequence alignment, and the
phylogenetic tree construction. Meanwhile, Epi Info software was used to analyze the linear trend of evolutionary distance of the
M and NP genes of human HINI strains isolated during 1918 to 2009. Results: The M and NP gene sequences were similar
among the novel A/HINI viruses,but different from those of the previous influenza HINI1 viruses. Using reference sequences of
human HINI strains isolated during 1918 to 2008, we found that changes in evolutionary distances of the M genes between novel
A/HINI strains and each of the reference A/HINI strains increased with increasing year intervals (P = 0.001). Compared
with the amino acid sequence of M2 protein of reference human A/HI1NI1 virus strains isolated during 1918 to 2008, the novel A/
HINI viruses had the amino acid substitutions at 6 sites; 11,43,54,57,77 ,and 78. Compared with swine and avian A/HINI,
the novel A/HI1NI virus only had the amino acid substitutions at 43 and 77. Conclusion: The NP gene of novel A/HINI virus,
which is routinely considered as a conserved sequence,is different from those of the previously isolated human H1N1 influenza
viruses; the related mechanisms and consequences on viral activity remain to be elucidated. The substitution to threonine at 11
and 43 amino acids of M2 protein might contribute to amantadine resistance of the novel HIN1 virus pandemic in 2009.
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@ : NP genes of novel A/HINI strains in 2009 pandemic
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Tab 1 Evolutionary distances of M and NP genes of

human H1INI1 influenza isolates and novel HINI1 strains

Evolutionary distances

Year of isolation

M gene NP gene
1918- 0.096 0.103
1930- 0.111 0.129
1940- 0.117 0. 140
1950- 0.123 0.155
1970~ 0.121 0.151
1980- 0.128 0.127
1990 0.132 0. 104
2000-2008 0.141 0.127
P irend value 0.001 0.995
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Fig 3 Phylogenetic analysis of M genes of A/HIN1
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@ : M genes of novel A/HINI strains in 2009 pandemic; 4 : M genes
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Tab 2 Amino acid substitutions of the deduced M2

proteins from H1INI1 influenza viruses of different species

Amino acid position

Virus strains

11 43 54 57 77 78
Novel HIN1 influenza virus
FJ998212(2009/Canada) T T R Y Q Q
GQ162178(2009/Mexico) T T R Y Q Q
FJ985755(2009/Spain) T T R Y Q Q
GQ166660(2009/UK) T T R Y Q Q
FJ982432(2009/Denmark) T T R Y Q Q
GQ150334(2009/New Zealand) T T R Y Q Q
CY040032(2009/USA) T T R Y Q Q
GQ131025(2009/South Korea) T T R Y Q Q
Human A/HINI references
AY130766(1918/USA) T L R Y R K
1.25814(1933/UK) 1 L R Y R K
CY009453(1943/USA) 1 L L H R K
CY019948(1948/USA) 1 L L H R K
CY008989(1957/USA) 1 L F H R K
CY026140(1976/USA) I L R Y R Q
CY021038(1982/UK) 1 L L H R E
CY019780(1987/USA) 1 L L H R E
CY009317(1991/USA) 1 1 1 H R E
CY009829(2000/New Zealand) 1 1 1 H R E
AB285946(2002/Viet Nam) 1 1 1 H R E
CY002625(2003/USA) 1 1 1 H R E
CY007468(2004/New Zealand) I I 1 H R E
DQ889688(2005/USA) T L H Y R Q
EU249166(2006/Germany) 1 1 1 H R E
FJ265002(2008/Nicaragua) 1 1 1 H R E
Avian A/HINI references
U49119(1976/Hong Kong) T L R Y R Q
CY014628(1980/ Australia) T L R Y R Q
CY005428(2000/China) 1 1 1 H R E
CY039750(2007/USA) T L R Y R Q
Swine A/HINI references
CY037901(1979/Belgium) T L R Y R Q
DQ186974(1989/Germany) T L R Y Q Q
AJ316056(1999/Italy) T L R Y Q Q
EU604695(2007/USA) 1 F R Y R Q

E.:Glutamic acid; F:Phenylalanine; H: Histidine;1:Isoleucine; K: Lysine; LL: Leucine; Q: Glutamine; R: Arginine; T: Threonine; Y : Tyrosine
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