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Genetic variations of NA gene of influenza H3N2 virus in Nanning in 2007-2009 .FAN Yun-yan, L. IU Hai-yan,
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Abstract:Objective To analyze the sequence of influenza and understand the genetic variation and evolution characteris-
tics of NA gene of influenza H3N2 viruses circulating in Nanning city in 2007 2009 .Methods 30 H3N2 strains (10 each
year) isolated from influenza surveillance during years of 2007 2009 were selected. RNAs were extracted, NA genes were am-
plified by RT-PCR and then sequenced .The data obtained were compared with the vaccine strains recommended by WHO
with the software VectorNTI 9.0. Genetic distance and phylogenetic tree of these strains were constructed by using MEGA 4.1.
Results The NA phylogenetic tree showed that the strains were divided into three branches, vaccine strain A/Wisconsin/67/
2005 was located in branch [ separately, all strains isolated in 2007(in addition to the strain 339)were located in branch 1II,
and strains isolated in 2008-2009 were located in branch Ill. There were individual substitutions in the cytoplasmic tail, trans-
membrane domain , and stalk region of NA in some strains. Higher variation frequency was showed in antigenic region 328 ~
336, and antigenic sites were more active in 2008 strains. E 151 amino acids that located in enzyme active site of A/nanning/
242/2007 NA gene were replaced by D, which might lead to a slight resistance to zanamivir and oseltamivir. The sites N234D
in A/nanning/242/2007 and G286D in A/nanning/561/2008, mapped away from the active site of NA, affected the NA-mediat-
ed viral particle release and NA enzymatic activity. Coclusion Relatively genetic variations occurred to the strains isolated
during 2007~2009. The vaccine strains lagged behind the circulating strains in Nanning.
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Table 1 Comparison of amino acid mutation of the antigenic
sites on NA gene among 2007 2009 influenza H3N2 viruses
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3 4 5 6
332 334 336 346 370 401 403
A/Wisconsin/67/2005 S S H G G R
A/Brisbane/10/2007
A/nanning/199/2007
A/nanning/242/2007
A/nanning/269/2007
A/nanning/271/2007
A/nanning/339/2007 N
A/nanning/392/2007
A/nanning/406/2007
A/nanning/424/2007
A/nanning/455/2007
A/nanning/456/2007
A/nanning/279/2008
A/nanning/308/2008
A/nanning/332/2008
A/nanning/431/2008
A/nanning/451/2008 N D
A/nanning/539/2008
A/nanning/561/2008  F
A/nanning/610/2008
A/nanning/620/2008
A/nanning/671/2008
A/nanning/426/2009
A/nanning/494/2009
A/nanning/560/2009
A/nanning/587/2009
A/nanning/643/2009
A/nanning/758/2009
A/nanning/778/2009  F
A/nanning/843/2009
A/nanning/849/2009
A/nanning/856/2009 S

S Ser H His G Gly L Leu R Arg K Lys F Phe N Asn D Asp

Strain

[0 RV R ¢ SR Sl ¢ s B¢ Y ¢ o Y ¢ ol ¢ B¢ v Sl ¢ s E ¢ S Pl ¢ Sl ¢ S v Pl ¢ SR ¢ ST v Sl ¢ s ¢ S ¢l ¢ s BN ¢ Pl ¢ )RV S I '

HA
NA
e 2007 2009 H3N2 NA
A/nanning/
392/2007 34 A

T Barman'" NA



2012 12 9

China Tropical Medicine September 2012 Vol.12 No.9 - 1045 -

32~35aa
NA NA

NA
2007~2009 H3N2

NA
328 336 2008
370 A/Brisbane/10/2007 S
L
N93D HI150R L[285P L370S S372L K387N
A/Wisconsin/67/2005
NA
NA NA
NA
NA
2007~2009 A/nanning/
242/2007 151
D>E N1 N2 B
NA DI151(G/V/N/E) D151
D151
DI151E
Zanamivir
Oseltamivir (5 121
A/nanning/242/2007 D234N A/nanning/561/

2008  D286G
D234N 234
D234N  D286G
NA NA

[13]

H3N2
NA NA

[14]

[1] World Health Organization. Prevention and control of influenza pan-

demics and annual epidemics (agenda item 14.14) [C/OL]. Fifty-Sixth

World Health Assembly, (2003-05-28)[2008-09-10]. http://apps.who.
int/gb/archive/pdf_filess WHAS56/ea5623.pdf

[2] Gillian M.Air, W. Graeme Laver .The neuraminidase of influenza virus
[J].Structure Function and Genetics,1989, 6:341 356 .

[3] Jennifer R,Tisoncik,Ying Guo, et al.. Identification of critical residues
of influenza neuraminidase in viral particle release[J]. Virology J,
2011, 8:14.

[4] Pratip Shil, Sameer S Chavan, Sarah S Cherian. Antigenic variability in
neuraminidase protein of influenza A/H3N2 vaccine strains (1968
2009) [J]. Bioinformation,2011, 7(2): 76 ~ 81.

|5] Xavier Duval, Sylvie van der Werf, Thierry Blanchon. et al. Efficacy of
oseltamivir—zanamivir combination compared to each monotherapy for
seasonal influenza: a randomized placebo-controlled tria 1 [J]. PLoS
Medicine, 2010, 7:11.

[6] Ferraris O, Lina B.Mutations of neuraminidase implicated in neuramini-
dase inhibitors resistance[J].Clin Virol,2008,41(1):13  19.

[7] Li XZ, Fang F, Chen Z.Roles of different domains of influenza virus
neuraminidase[J].Life science research.,2005,9(2):55 61. In Chi-
nese
( . [J].

,2005,9(2):55 61.)

[8] Hui-Ling Yen, Erich Hoffmann, Garry Taylor, et al. Importance of

=

neuraminidase active site residues to the neuraminidase inhibitor resis-
tance of influenza viruses|[J].J Virol,2006,80(17):8787 8795.

[9] J. N. Varghese and P. M. Colman .Three—dimensional structure of the
neuraminidase of influenza virus A/Tokyo/3/67 at 2.2 A resolution[J]. J
Mol Biol, 1991,221(2):473— 486.

[10] L J Mitnaul , M R Castrucci , K G Murti et al. The cytoplasmic tail of
influenza A virus neuraminidase (NA) affects NA incorporation into
virions, virion morphology, and virulence in mice but is not essential
for virus replication[J]. J Virol,1996,70(2): 873— 879.

[11] S Barman, DP Nayak. Analysis of the transmembrane domain of influ-
enza virus neuraminidase, a type Il transmembrane glycoprotein, for
apical sorting and raft association[J]. J Virol. 2000 . 74 (14):
6538 -6545.

[12] McKimm  Breschkin J, Trivedi T, Hampson A. Neuraminidase se-
quence analysis and susceptibilities of influenza virus clinical iso-
lates to zanamivir and oseltamivir[J]. Antimicrob Agents Chemother,
2003,47(7):2264 2272.

[13] Jennifer R,Tisoncik,Ying Guo, et al.. Identification of critical residues
of influenza neuraminidase in viral particle release[]]. Virology.J,
2011, 8:14.

|14] Liang HL, Huang RM, Wang LP, et al. Results of monitoring of epi-
demic flu in Nanshan District,Shenzhen from 2007 t02009[J].China
Trop Med [J].2011,11(3):313  314. In Chinese
( . 2007 2009

[J]- .2011,11(3):313  314.)
2012-06-24



