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[ Abstract] Objective To understand genomic characteristics of 2 strains of influenza A
(H9N2) virus isolated from human infection cases in Anhui province in 2015. Methods Two human
infection with HIN2 virus were confirmed by national influenza surveillance laboratory network in
Anhui through viral isolation in April and September, 2015, respectively. The full genomic sequences
of the two viral isolates were analyzed in this study by using molecular bioinformatics software Mega
6.0. Results Human infection with HON2 virus was first reported in Anhui province. The analysis of
genomic sequence showed that the HA and NA genes of the two HIN2 isolates belonged to A/Chicken/
Shanghai/F/98(HIN2)-like lineage, and shared high identity with HON2 virus circulating in poultry in
2013. The PB2 and MP genes belonged to the A/quail/Hong Kong/G1/97-like lineage, and shared high
homology with H7N9, HION8 or H6N2 viruses. The amino acid sequence alignment results showed
that several mutations for human infection tropism presented in the two virus strains, including Q226L,
HI183N and E190T in HA; S3IN in M2; 63-65 deletion in NA. In addition, the HON2 influenza virus
strains possessed the PSRSSR\GL motif in HA. Meanwhile several human-like signatures, including
PA-100A, PA-356R and PA-409N were also found in the two virus strains. Conclusion The HIN2
viruses isolated from human infection cases in Anhui province belonged to a reassortant virus
originated from different lineage HON2 avian influenza virus. The virus has possessed several human
susceptibility locus.
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G1. Y439, A/liangxi/1/2013 (H1ON8) (JX1) . A/
Shanghai/1/2013 (H7N9) (SH1) . A/Shanghai/2/2013
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A/Anhui/33329/2015(HI9N2)

A/Anhui/43269/2015(HIN2)

R A1 I R 5] FRIE)
PB2 AJchicken/Jiangxi/18980/2013(HIN2) 99 A/chicken/Jiangxi/18980/2013(HIN2) 99
PBI1 A/chicken/Yantai/2468/2013(HIN2) 99 A/goose/Jiangsu/1027/2013(H7N9) 99
PA A/Shanghai/02/2013(H7N9) 99 A/chicken/Shanghai/015/2014(HIN2) 99
HA A/chicken/Qingdao/013/2014(HIN2) 99 Al/environment/Hunan/28028/2014(HON2) 99
NP A/chicken/Qingdao/009/2014(HIN2) 99 A/chicken/Jiangxi/12562/2013(HIN2) 99
NA A/chicken/Jiangxi/17913/2013(H9N2) 99 A/chicken/Shaoxing/5453/2013(H9N2) 99
M A/chicken/Shanghai/015/2014(HIN2) 99 AJchicken/Hangzhou/174/2013(H7N9) 99
NS A/chicken/Qingdao/2044/2013(HIN2) 99 A/duck/Wuxi/0405006/2013(H7N9) 99
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Alchicken/Shenzhen/1519/2013(HIN2)
Alchicken/Ningbo/2929/2013(HIN2)
HA 2§ Alchicken/Shaoxing/5453/2013(HIN2)

Alchicken/Hubei/2014(HON2)
Alchicken/Rizhao/836/2013(HIN2)
Alchicken/Jiangxi/29099/2013(HON2)
48|~ A/chicken/Shandong/1167/2015(HIN2)
|| A/chicken/Jiangsu/SC502/2013(HON2)
Alchicken/Beijing/0309/2013(HIN2)
Alchicken/Shanghai/020/2013(HIN2)

BJ/94-like

Alchicken/Qingdao/013/2014(HIN2)
@ A/Anhui/33329/2015(HON2)
Alsilkie chicken/Huzhou/4218/2013(HIN2)
Alchicken/Zhejiang/TIM12/2013(HIN2)
@ Alanhui/4326972015(HIN2)
A/Lengshuitan/11197/2013(H9N2)

100

A/Chi
AlChicken/Beijing/1/94(HON2)

100 [ A/chicken/Israel/90658/2000(HIN2)
Alturkey/Israel/619/2002(HIN2)
Alparakeet/Chiba/1/97(HIN2)

Gl-like

2)

100 [
L A/Guinea fowl/Shantou/2076/2001(HIN2)

A/Hong Kong/1074/1997(HIN2)
78 L~ A/Quail/Hong Kong/G1/97 (HIN2)

100 Alduck/Hokkaido/49/98(HIN2)
A/Duck/Hong Kong/Y439/97(HON2)
57 Afturkey/Germany/EK224/1995(HON2)

A/mallard/Ireland/PV46B/1993(HIN3)

Aot /England49712002(EON5)

/7798.

79 A/Anser fabalis/China/HuBS428/2014(HIN2)
Alchicken/Zhejiang/SC324/2013(HIN2)
Alchicken/Jiangxi/JXA131985/2013(H6N2)
Alchicken/Jiangxi/19448/2013(HIN2)
Alchicken/Jiangxi/1232/2014(H10N8)
Alchicken/Jiangxi/1204/2014(H10N8)
Alchicken/Jiangxi/18980/2013(H9N2)
Alchicken/Jiangxi/13262/2014(HIN2)
Alchicken/Jiangxi/1271/2014(H9N2)
@ A/Anhui/33329/2015(H9N2)
AlLengshuitan/11197/2013(HIN2)

© A/Anhui/43269/2015(HIN2)

A/Hong Kong/1074/1997(HIN2)
oo [— A/Hong Kong/481/97(HSN1)

54|jl— A/Quail/Hong Kong/G1/97 (H9N2)

98 L A/Teal/Hong Kong/W312/97(H6N1)

99 — A/duck/Nanjing/2/97(HIN2)
’EE Alduck/Fujian/MH/2003(HIN2)
10 A 7(HON2)

Bil I— A/Chicken/Beijing/1/94(HIN2)
A/Chi H9N2)
100 l— A/Duck/Hong Kong/Y439/97(H9N2)
Al ia/2001(HIN2)

86

PB2

% A/duck/Hokkaido/49/98(HIN2)
96 A/duck/Taiwan/WB29/99(H6N1)
o1 A/Quail/Nanchang/7-026/2000(H3N6)

A Y439-like

AlchlckcnIngdlolﬂl7f2014(H9N2)
A 1693/2014(mixed
AlcnvnrnnmendHunanlz8028/1014(1-19]‘{1)
Alchicken/Ji i5ed

@ A/Anh y
Mickcn”ianpi/l791312013(H9N2)

Alchicken/Hubei/2014(HIN2)
Alchicken/Rizhao/2731/2013(mixed)
Alchicken/Jinan/3952/2013(H9N2)
AlchlckcnIlee]nngISC.‘!Zdlzl]l3(H9N2)

2013(mixed)

NA Y

Alchicken/Huzhou/4175/2013(mixed)
Alchi 116 )
Alchicken/Hong Kong/YO173W/2011(H9N2)
Alchicken/Guangdong/SYX12/2011(H9N2)
Kong/YU344/2012(H9N2)
AlLengshuitan/11197/2013(HON2)
Alchicken/Shaoxing/5453/2013(HIN2)

@ A/anhui/43269/2015(HIN2)

A/Chi )

Alchicken/Guangdong/5/97(HIN2)
A/duck/Fujian/FQ107/2007(H9N2)
100 | A/duck/Fujian/MH/2003(HIN2)
A/Chicken/Beijing/1/94(HIN2)
A/Chicken/Hong Kong/739/94(HIN2)
A/Quail/Hong Kong/G1/97 (HIN2)
100 A/Hong Kong/1074/1997(HIN2)
Alchicken/Iran/16/2000(HIN2)

64 [— A/duck/Hong Kong/784/1979(HIN2)

= A Kong/Y439/97(HIN2)
I—ma‘_EA/dnckIHukkndollzolzool(HGNz)
100 L A/duck/Tsukuba/28/2005(H6N2)

02/2013(HIN2)

Alchicken/Ji
Alchicken/Guangdong/G1/2013(HTN9)
Algoose/Jiangsu/1027/2013(H7N9)
A/Beijing/1/2013(HTN9)
Alchicken/Suzhou/040201H/2013(H7N9)
58] A/Shanghai/5190T/2013(H7N9)
Altree sparrow/Shanghai/01/2013(H7N9)
581 A/Anhui/1-YK RG39/2013(H7N9)
A/Anhui/1-DEWH730/2013(H7N9)
A/Shanghai/PD-01/2014(H7N9)
@ A/Anhui/43269/2015(HIN2)
@ A/Anhui/33329/2015(HIN2)
84| A/chicken/Y antai/2468/2013(HIN2)
971 A/chicken/Jiangxi/34682/2013(HIN2)

A/L i 11197/2013(HIN2)

AlJiangxi/1/2013(H10N8)

A/Chi )

PB1

100

Alenvironment/Hong Kong/156/1997(H5N1)
Alparakeet/Chiba/1/97(HIN2)
A/Teal/Hong Kong/W312/97(H6N1)
A/Hong Kong/1074/99(HIN2)
A/Quail/Hong Kong/G1/97 (HIN2)
100 - A/chicken/Shandong/1x929/2007(H9N2)
A/nuckm.n,mguwmym)

4{ I— AlChicken/Hong Knny739/94(1-19m)
A/C] ijing/1/94(HON2)

100 A/duck/Hong Kong/702/1979-quail adapted(HON2)
o] ot Alduck/Hong Kong/702/1979(HON2)
e Alduck/Hong Kong/342/1978(H5N2)
L Alduck/Hong Kong/365/1978(H4ANG)
A Kong/23/1978(H5N3)
A Kong/Y439/97(HON2)

100
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74| A/chicken/Jiangxi/18980/2013(HIN2)
Alchicken/Jiangxi/13260/2014(H10N6)
Alchicken/Jiangxi/19960/2013(H10N8)
Alchicken/Jiangxi/21984/2013(H9N2)
Alchicken/Jiangxi/1279/2014(H10N8)
Alchicken/Jiangxi/23252/2013(H10N8)
A/Jiangxi/1/2013(H10N8)
Alchicken/Shanghai/015/2014(H9N2)
@ A/Anhui/43269/2015(HIN2)
A/L itan/11197/2013(HIN2)
A/duck/Wuxi/0405006/2013(H7N9)
Alsilkie chicken/Huzhou/4208/2013(H7N9)
@ A/Anhui/33329/2015(HN2)
51| Alchicken/Jiangxi/12544/2013(H7N9))
A/Shanghai/02/2013(H7N9)
A/Anhui/1-YK RG39/2013(H7N9)
‘————— A/Chicken/Shanghai/F/98(HIN2)
75 91 — A/duck/Chiba/1/2007(HIN2)
% Alwild duck/Korea/YS44/2004(HIN2)
61 Alchicken/Laos/A0573/2007(H3N8)

o7 A/mallard/Jiangxi/7787/2003(H6N1)

2 A/swan/Hokkaido/51/1996(HSN3)
100 A/softbill/California/13907-21/1994(H7N1)
A/Duck/Hong Kong/Y439/97(HIN2)

A/pheasant/Hong Kong/FY294/00(H6N1)
A/Hong Kong/1074/99(HIN2)
100 A/Teal/Hong Kong/W312/97(H6N1)
A/Quail/Hong Kong/G1/97(HIN2)

99— A/chicken/Osaka/aq48/97(HIN2)
’_”élchickenlﬂenanlL1/2002(H9NZ)
Alduck/Fujian/MH/2003(HON2)

100 A/Chicken/Guangdong/11/97(HIN2)
55 A/Chicken/Beijing/1/94(HIN2)

98

100

47

65| A/Shanghai/01/2014(H7N9)
A/Shenzhen/SP118/2014(H7N9)
Alchicken/Wenzhou/614/2013(HIN2)
Alchicken/Shanghai/015/2014(H9N2)
© A/Anhui/33329/2015(HIN2)
Alchicken/Qingdao/004/2014(H9N2)
Alchicken/Qingdao/009/2014(H9N2)
Alchicken/Beijing/0331/2013(HIN2)
Alchicken/Qingdao/2144/2013(H9N2)
Alchicken/Beijing/1115/2013(HIN2)
Alchicken/Shanghai/020/2013(H9N2)
© A/Anhui/43269/201 5(H9N2)
52| A/chicken/Hangzhou/174/2013(H7N9)
Algoose/Jiangsu/1027/2013(H7N9)
AlLengshuitan/11197/2013(HON2)
AlJiangxi/1/2013(H10N8)
A/Teal/Hong Kong/W312/97(H6N1)
o1 A/Quail/Hong Kong/G1/97 (H9N2)
77| — A/Hong Kong/481/97(H5N1)
Alparakeet/Chiba/1/97(HIN2)
A/mallard/Netherlands/02/2000(H10N7)
Alduck/Altai/1285/1991(H5N3)

9 Alsoftbill/CA/33445-158/1992(H7N1)
A/Duck/Hong Kong/P151/97(H3N8)
499,_Exmuck/ﬂong Kong/T25/97(H11N8)
] 78— A/Duck/Hong Kong/Y439/97(H9N2)
A/Chicken/Shanghai/F/98(HON2)

A/Chicken/Hong Kong/739/94(HIN2)
Alchicken/Hebei/nj/2002(HON2)
Alchicken/Shandong/B1/1998(H9N2)
A/Chicken/Beijing/1/94(HIN2)
A/Duck/Hong Kong/Y280/97(H9N2)

e @ N NG HON2 Jji

o4 - A/Shenzhen/SP-Z93/2014(H7N9)
Alchicken/Shenzhen/749/2013(H7N9)
Alchicken/Shaanxi/xa0414/2013(HIN2)
Alchicken/Wenzhou/3330/2013(HIN2)
@ A/Anhui/43269/2015(HIN2)
i Jiangxi/12562/2013(HIN2)
A/Lengshuitan/11197/2013(H9N2)
i 66|— A/Jiangxi/1/2013(H10N8)
78~ A/chicken/Jiangxi/28113/2013(H10N8)
Alchicken/Jiangxi/18515/2014(H7N9)
@ A/Anhui/33329/2015(HIN2)
1901 A/chicken/Qingdao/009/2014(HIN2)
62— A/chicken/Qingdao/012/2014(H9N2)
Alchicken/Jiangxi/13521/2014(H7N9)
A/Chi i/F/98(HIN2)
90 Alchicken/Shandong/WF/1998(HIN2)
’ﬂ‘ElducklNan jing/2/97(HON2)
100 A virus (A/chi 1/2002(HIN2)
A/Chicken/Beijing/1/94(HIN2)
. A/Chicken/Hong Kong/739/94(HI9N2)
A/Chicken/Pakistan/2/99 (HIN2)
A/Hong Kong/1074/99(H9N2)
A/Teal/Hong Kong/W312/97(H6N1)
A/Quail/Hong Kong/G1/97 (HIN2)
A/Hong Kong/481/97(H5N1)
100 Algn:ylng goose/Netherlands/4/1999(H6N1)
8 12/1999(H6N2)
Alchicken/Italy/9097/1997(HSN9)
A virus (A/duck/Hokkaido/49/98(HIN2)
A/Duck/Hong Kong/P185/97(H3N8)
A/Duck/Hong Kong/T37/97(H11N8)
A/Duck/Hong Kong/Y439/97(H9N2)

NP 85

—
0.01
Alchicken/Rizhao/515/2013(HTN9)
NS A/Shanghai/02/2013(HTN9)

Alchicken/Jiangsu/TM38/2013(HIN2)
61| A/duck/Sunan/040802G/2013(H7N9)
Alchicken/Wuxi/04030201G/2013(H7N9)
A/Anhui/1-YK RG39/2013(H7N9)
94| A/pigeon/Wuxi/0405007/2013(H7N9)
A/duck/Wuxi/0405006/2013(H7N9)
Alchicken/Rizhao/3052/2013(H9N2)
Alchicken/Qingdao/2044/2013(HIN2)
@ A/Anhui/33329/2015(H9N2)
@ A/Anhui/43269/2015(HIN2)
|: A/Lengshuitan/11197/2013(H9N2)
99— A/Jiangxi/1/2013(H10N8)
Alchicken/Anhui/1/1998(HIN2)
A/Chicken/Shanghai/F/98(HIN2)
96| A/Chicken/Guangdong/11/97(HIN2)
Alchicken/Guangdong/5/97(HON2)
A/Chicken/Hong Kong/739/94(HIN2)
Alchicken/Hebei/nj/2002(HON2)
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A/duck/Hong Kong/821/1980(H5N3)
A/Duck/Hong Kong/610/79(H9N2)
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Alturkey/Almaty/535/2004(H11N9)
A/Duck/Hong Kong/Y439/97(HIN2)
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