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Hemagglutinin and Neuraminidase Genes
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Abstract; [ Objectives ] To describe and analyze the epidemiological characteristics of the human infection with avian influenza
H7N9 virus in mainland China and conduct a molecular evolution analysis of H7N9 virus hemagglutinin and neuraminidase gene
isolated from different areas and hosts at different time, which provides scientific basis for preventing avian influenza A (H7N9)
outbreaks.  [Methods] The cases of the human infection with avian influenza H7N9 virus were collected from websites and the
epidemiological characteristics were analyzed. HA and NA gene sequences of avian influenza A H7N9 virus were obtained from
Genbank to construct phylogenetic trees with MEGES.0 software. The mutations of nucleotide sequence and corresponding amino acids
were analyzed with Bioedit software. [ Results] There were 451 cases reported throughout the country. The mortality rate was 19.96%.
The ratio of male to female was 2.25:1. The patients older than 60 years (including 60) account for 45.76% of all. There were more
patients reported in Zhejiang, Guangdong, Jiangsu and Shanghai than in other provinces. Two incidence peaks occurred: one was

around April 2013 and the other was from January 2014 to February 2014. Phylogenetic trees showed that there were two branches of
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the strain, coming from America and Eurasia, respectively. The closer the time and area of strain separation happened, the higher
homology they shared. The NA gene of H7N9 strain isolated from wild birds in South Korean 2011 shared high homology with those
isolated from mainland China in 2013 and 2014. NA gene of the first human infection with avian influenza A H7N9 virus in Guangdong
shared high homology with ones isolated from Shandong environment in May 2013 and the ones isolated from human patients in
Zhejiang in April 2013. There was a 5—amino acid deletions (QISNT) in stalk 67~73 of NA gene of shared by all of the avian
influenza A H7N9 virus isolated from human patients. [ Conclusions] The aged and male are at high risk of being infected with avian
influenza A H7N9 virus. Outbreaks usually happens in winter and spring in the southeast coastal areas. There were clusters of
molecular evolution in time and space. The outbreak of avian influenza A H7N9 virus in Guangdong may be due to the migration of
birds from the north. NA gene of H7NO stains in China may come from the stains carried on by Korean birds. There was no mutations

discovered in the human infection avian influenza A H7N9 virus, while the 69~73 stalk deletion ( QISNT ) may be concerned with

the ability of infecting human.
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Fig.1 The age distribution of H7N9 avian influenza
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Fig.3 The time of onset of H7N9 avian influenza
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1)Data are collected from the case report information on the WHO
website, the National Health and Family Planning Commission of the
People’s Republic of China website, and the FluTrackers website. 2)
The age information of 3 cases in Figure 1 remain unknown and are not
included, 2 of the 3 cases are death cases. 3)The case area in Figure 2

is generally according to patient’s actual residence area.
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Fig.2 Geographical distribution map of H7N9 avian influenza cases
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Table 1 Glycosylation site of HA gene

Genbank Accession 30 46 249 421 493 Area Time

CY 147036 NGT NAT NDT NWT NNT Zhejiang 2013/04/22
KF732005 NGT NAT NDT NWT NNT Zhejiang 2013/10/14
KC853766 NGT NAT NDT NWT NNT Zhejiang 2013/03/24
KF997831 NGT NAT NDT NWT NNT Shanghai 2013705

CY 146956 NGT NAT NDT NWT NNT Shanghai 2013/04/03
KF922737 NGT NAT NDT NWT NNT Guangdong 2013/10
KJ023067 NGT NAT NDT NWT NNT Guangdong 2013/12/15
KJ023074 NGT NAT NDT NWT NNT Guangdong 2013/12/16
KF662943 NGT NAT NDT NWT NNT Guangdong 2014/01/26
KF007044 NGT NAT NDT NWT NNT Jiangsu 2013/04/05
KF007076 NGT NAT NDT NWT NNT Jiangsu 2013/04/07
CY181577 NGT NAT NDT NWT NNT Anhui 2013

CY 147092 NGT NAT NDT NWT NNT Henan 2013/04/24
CY147108 NGT NAT NDT NWT NNT Shandong 2013/05/03
KF259059 NGT NAT NDT NWT NNT Shandong 2013
KF258951 NGT NAT NDT NWT NNT Jiangxi 2009

F2 NAFIIREEMLMAS
Table 2 Glycosylation site of NA gene

Genbank Accession 42 52 63 66 87 147 202 Area Time
KF259735 NCS NTS NET NIT NLT NGT NAS Shandong 2013
CY147110 NCS NTS NET NIT NLT NGT NAS Shandong 2013/05/03
KF662949 NCS NTS NET NIT NLT NGT NAS Guangdong 2013/08/10
KF667748 NCS NTS NET NIT NLT NGT NAS Guangdong 2013/04/26
KJ023069 NCS NTS NET NIT NLT NGT NAS Guangdong 2013/12/15
KJ023084 NCS NTS NET NIT NLT NGT NAS Guangdong 2013/12/17
KF226115 NCS NTS NET NIT NLT NGT NAS Jiangsu 2013/04/20
KF007118 NCS NTS NET NIT NLT NGT NAS Jiangsu 2013/04/11
KF034913 NCS - NET NIT NLT NGT NAS Jiangsu 2013/03/31
CY 146966 NCS NTS NET NIT NLT NGT NAS Shanghai 2013/04/03
KF021599 NCS NTS NET NIT NLT NGT NAS Shanghai 2013/03/05
KC853231 NCS NTS NET NIT NLT NGT NAS Shanghai 2013/03/05
CY147038 NCS NTS NET NIT NLT NGT NAS Zhejiang 2013/04/22
KF732006 NCS NTS NET NIT NLT NGT NAS Zhejiang 2013/10/14
KC885958 NCS NTS NET NIT NLT NGT NAS Zhejiang 2013/04/03
KF500926 NCS NTS NET NIT NLT NGT NAS Zhejiang 2013/04

KF259692 NCS NTS NET NIT NLT NGT NAS Jiangxi 2009
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