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Evolution analysis of NA genes of influenza A( H1N1) virus in Nanjing in 2013
He Min, Shi Liming, Wang Yan, Wang Xuan, Qiao Mengkai, Ding Jie”
(Nanjing Center for Disease Control and Prevention,Nanjing 210003 ,China)

[Abstract] Objective:To stady the genetic variations and evolution characteristics of neuraminidase (NA) gene of the novel
influenza A (HIN1) virus isolated from Nanjing in 2013. Methods: Viral RNA was extracted from 18 strains of the novel influenza A
(HIN1) virus. NA genes were amplified by RT-PCR and then sequenced. The genetic variations and important functional sites of NA
genes were analyzed. Results; Compared with recommended vaccine strain in and abroad, the homology of NA amino acid sequences
between 18 Nanjing isolates and vaccine strains was above 98.2%. The isolats were grouped into two clusters, with some genetic
distance by phylogenetic mapping with the WHO vaccine stain, while closer to the domestic vaccine stain. Compared to the vaccine
strains ,the variations of amino acids occurred in different sites;1 isolate had a E119K replacement in enzymatically active site;
Glycosylation sites appeared to be increased or deleted in the 2013 isolats. Conclusion:High homology was observed in all the NA
genes between the strains isolated from Nanjing in 2013 and vaccine strains. The vaccine can continue provide a protection.
However ,more mutations were accumulated in NA genes in the strains isolated in the late of 2013. Therefore,the monitoring should
be strengthened.

[Keywords] influenza virus; NA ; genetic evolution; variation
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Figure 1 Time distribution of the positive rate of monitoring

influenza samples of Nanjing in 2013
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Figure 2 Phylogenetic tree of NA genes of novel Influenza
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Table 2 Amino acid variations of neuraminidase in 18 isolates of Nanjing

34 119 200 241 248 286 314 321 351 366 369 386 432
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A/Shanghai-Putuo/SWL1203
A/Nanjing/SWL1024/2013
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A/Nanjing/SWL2020/2013
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Table 3 Amino acid variations of neuraminidase in 18 isolates of Nanjing

B HIERRA K
42 50 58 63 68 88 146 235 386 437
A/California/07,/2009 NQS NNT  NQT  NIS NSS  NGT  NGS NFS
A/Shanghai-Putuo/SWL1203  NQS NQS NNT  NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SW1.1024/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS NGS
A/Nanjing/SW1L.1035/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SWL1081/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SWL1122/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS NGS
A/Nanjing/SW1.2020,/2013 NQS  deletion ~NNT  NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SW1.2084,/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SW1.2131,/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS NGS
A/Nanjing/SW1.3086,/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SW1.3104,/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SWL1212/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SW1.1359/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SW1.1401,/2013 NQS NQS NNT ~ NQT  NIS NSS  NGT  NGS NFS
A/Nanjing/SW1.3343/2013 NQS NQS NNT  NQT  NIS NSS NGT  NGS NFS
A/Nanjing/SW1.3354/2013 NQS NQS NNT  NQT  NIS NSS  NGT  NGS NFS

A/Nanjing/SW1.2005/2013 NQS NQS NNT NQT NIS NSS NGT NGS deletion
A/Nanjing/SW1.2007/2013 NQS NQS NNT NQT NIS NSS NGT NGS deletion
A/Nanjing/SWL2031/2013 NQS NQS NNT NQT NIS NSS NGT NGS deletion
A/Nanjing/SWL12034/2013 NQS NQS NNT NQT NIS NSS NGT NGS deletion
N BB SAL LS50 R N-X-T/S, Foh N oo RAMENGT: R ;S: %R ; X, RFEEEIM . A/Nanjin/SWL1024~A/Nanjin/
SWL3104: 1~3 H#itA7# ; A/Nanjin/SWL1212~A/Nanjin/SWL3354 : 4~9 H Jitf7#k ; A/Nanjin/SWL2005~A/Nanjin/SWL2034. 10~12 H A7k,
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