
 

AVIAN H3N8 HUMAN CASE 
April 2022



A/Henan/4-14/2022 

On the 26th of April there were reports of a human H3N8 infection in a 4 year old male in Henan province, 
China. Whole genome sequence data is available on GISAID for samples taken on the 10th April 2022 and 
14th April 2022. Full genome analysis was undertaken for A/Henan/4-14/2022.  

Each segment was blasted for the 100 closest matches, aligned using MAFT v7.475 (Katoh and Standley, 
2013) and maximum likelihood phylogenetic trees were generated using IQ-TREE 2.1.3 default settings 
(Nguyen et al., 2015). Molecular changes were screened using Fludb’s sequence feature identifier, 
Fluserver’s mutations app http://flusurver.bii.a-star.edu.sg, Inventory of molecular changes (Suttie et al. 
2019) and a general literature search to identify genetic changes that determine viral phenotypic 
characteristics of importance that may increase virulence, signal adaptation to mammalian species or alter 
susceptibility to existing antivirals. 

Summary:  

The virus is an H3 low pathogenic reassortant virus of avian origin with genes from viruses which have been 
detected previously in poultry and wild birds. The internal genes are from H9N2 eurasian lineage poultry 
viruses and the NA of American wild bird lineage poultry viruses. There is evidence of the presence of 
molecular changes associated with mammalian adaption.  

The amino acid change E627K (PB2) was identified which is associated with adaption to mammalian 
infection and increased virulence in mammals and the amino acid change 31N (M) was identified which is 
reported to increase resistance to the antiviral amantadine and rimantadine. 

There are a total of 3 amino acid changes linked to statistical host specificity shifts in the HA1 (S8N, T144A, 
T147S) compared to the closest blast result and 3 amino acid changes in N On the 26th April there were 
reports of  a human H3N8 infection in a 4 year old male in Henan province, China. Whole genome sequence 
data is available on GISAID for samples taken on the 10th April 2022 and 14th April 2022. Full genome 
analysis was undertaken for A/Henan/4-14/2022.  

Each segment was blasted for the 100 closest matches, aligned using MAFT v7.475 (Katoh and Standley, 
2013) and maximum likelihood phylogenetic trees were generated using IQ-TREE 2.1.3 default settings 
(Nguyen et al., 2015). Molecular changes were screened using Fludb’s sequence feature identifier, 
Fluserver’s mutations app http://flusurver.bii.a-star.edu.sg, Inventory of molecular changes (Suttie et al. 
2019) and a general literature search to identify genetic changes that determine viral phenotypic 
characteristics of importance that may increase virulence, signal adaptation to mammalian species or alter 
susceptibility to existing antivirals. 
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A/chicken/Guangxi/165C7/2014|A_/_H3N2|HA

A/EN/Hunan/26067/2014|A_/_H3N2|HA

A/chicken/Jiangxi/05.06_NCDZT0042B-P/2015_Mixed_|A_/_H3N3|HA

A/EN/Guangxi/32828/2017|A_/_H3N2|HA

A/Henan/4-14/2022|A_/_H3N8|HA

A/EN/Fujian/02754/2016|A_/_H3N3|HA

A/duck/Mongolia/116/2015|A_/_H3|HA

A/duck/Mongolia/646/2010|A_/_H3N8|HA

A/duck/Mongolia/MN18-10/2018|A_/_H3N8|HA

A/EN/Guangxi/79509/2014|A_/_H3N2|HA

A/duck/Mongolia/53/2011|A_/_H3N8|HA

A/duck/Mongolia/103/2011|A_/_H3N8|HA

A/mallard/Oregon/44221-105/2006|A_/_H3N6|HA

A/duck/Hubei/ZYSYF12/2015|A_/_H3N6|HA

A/duck/Beijing/61/05|A_/_H3N8|HA

A/mallard/Chany/185/2016|A_/_H3N8|HA

A/duck/Hubei/ZYSYF21/2015|A_/_H3N6|HA

A/duck/Beijing/40/04|A_/_H3N8|HA

A/duck/Mongolia/27/2011|A_/_H3N8|HA

A/duck/Jiangxi/3961/2013|A|HA

A/EN/Hunan/11043/2016|A_/_H3N2|HA

A/Anas_platyrhynchos/Belgium/3950-8/2015|A_/_H3N8|HA

A/Common_Teal/Amur_region/31b/2019|A_/_H3N6|HA

A/duck/Mongolia/MN18-2/2018|A_/_H3N8|HA

A/duck/Mongolia/MN18-1/2018|A_/_H3N6|HA

A/mallard_duck/Netherlands/7/2008|A_/_H3N8|HA

A/green-winged_teal/Interior_Alaska/6MP1077/2006|A_/_H3N8|HA

A/American_widgeon/Interior_Alaska/1/2007|A_/_H3N8|HA

A/duck/Mongolia/279/2011|A_/_H3N8|HA

A/duck/Jiangsu/4/2010|A_/_H3N6|HA

A/duck/Mongolia/29/2011|A_/_H3N8|HA

A/duck/Guangdong/455/2000|A_/_H3N9|HA
A/duck/Hubei/ZYSYF18/2015|A_/_H3N6|HA

A/duck/Mongolia/30/2011|A_/_H3N8|HA

A/duck/Guangdong/F1172/2018|A_/_H3N2|HA

A/duck/Nanchang/1681/1992|A_/_H3N8|HA

A/duck/Hunan/7/2015|A_/_H3N6|HA

A/chicken/Guangdong/F117/2018|A_/_H3N8|HA
A/duck/Guangdong/F352/2018|A_/_H3N2|HA

A/duck/Mongolia/1047/2009|A_/_H3N8|HA

A/duck/Guangdong/04.16_SZLGWL012/2015_Mixed_|A_/_H3N6|HA

A/American_green-winged_teal/Interior_Alaska/9BM12714R1/2009|A_/_H3N8|HA

A/EN/Guangxi/28753/2014|A_/_H3N2|HA

A/Henan/4-10/2022|A_/_H3N8|HA

A/duck/Mongolia/667/2019|A_/_H3N8|HA

A/duck/Guangxi/015D2/2009|A_/_H3N2|HA

A/duck/Guangxi/112D4/2012|A_/_H3N2|HA

A/mallard_duck/Netherlands/6/2008|A_/_H3N6|HA

A/pintail/Chany/198/2016|A_/_H3N8|HA

A/duck/Hunan/161/2015|A_/_H3N6|HA

A/duck/China/322D22/2018|A_/_H3N2|HA

A/environment/Jiangxi/05.07_NCJD0042C/2015_Mixed_|A_/_H3N3|HA

A/teal/Chany/135/2016|A_/_H3N8|HA

A/mallard/Interior_Alaska/6MP0160AR1/2006|A_/_H3N8|HA

A/EN/Hunan/98839/2014|A_/_H3N2|HA

A/chicken/Guangxi/015C10/2009|A_/_H3N2|HA

A/duck/Mongolia/71/2011|A_/_H3N8|HA

A/duck/Hokkaido/OBF2/2018|A_/_H3N2|HA

A/turnstone/Netherlands/1/2007|A_/_H3N8|HA

A/duck/Mongolia/672/2010|A_/_H3N8|HA

A/domestic_green-winged_teal/Hunan/2036/2007|A_/_H3N6|HA

A/mallard_duck/Netherlands/62/2008|A_/_H3N6|HA

A/white-backed_munia/Hong_Kong/4519/2009|A_/_H3N2|HA

A/mallard/Germany/439/2004|A_/_H3N2|HA

A/northern_pintail/Interior_Alaska/1/2007|A_/_H3N8|HA

A/duck/Guangxi/175D12/2014|A_/_H3N6|HA
A/EN/Guangxi/14185/2017|A_/_H3N2|HA

A/duck/Beijing/59/05|A_/_H3N8|HA

A/duck/Mongolia/248/2010|A_/_H3N8|HA

A/duck/Jiangxi/262/2013|A|HA

A/duck/Guangxi/057D6/2010|A_/_H3N2|HA

A/duck/Chiba/33/2008|A_/_H3N6|HA

A/duck/Jiangxi/285/2013|A|HA

A/American_green-winged_teal/Interior_Alaska/4/2007|A_/_H3N8|HA

A/duck/Mongolia/MN18-5/2018|A_/_H3N8|HA

A/duck/Mongolia/621/2010|A_/_H3N6|HA

A/duck/Guangdong/F138/2017|A_/_H3N2|HA

A/duck/Beijing/56/05|A_/_H3N8|HA

A/duck/Hubei/ZYSYF9/2015|A_/_H3N6|HA

A/duck/Mongolia/593/2010|A_/_H3N8|HA

A/duck/Mongolia/278/2011|A_/_H3N8|HA

A/double-crested_cormorant/California/20119-001/2007|A_/_H3N8|HA

A/Anas_platyrhynchos/Belgium/11294_004/2021|A_/_H3N8|HA

A/duck/Hubei/ZYSYF4/2015|A_/_H3N6|HA

A/chicken/Guangxi/073C2/2010|A_/_H3N2|HA

A/duck/Jiangxi/278/2013|A|HA

A/duck/Mongolia/MN18-13/2018|A_/_H3N8|HA

A/duck/Jiangxi/5581/2013|A|HA

A/chicken/Vietnam/G14/2008|A_/_H3N8|HA

A/duck/Mongolia/496/2010|A_/_H3N3|HA

A/environment/Hunan/S4350/2011|A_/_H3N8|HA

A/duck/Hubei/ZYSYF2/2015|A_/_H3N6|HA

A/duck/Jiangxi/5576/2013|A|HA

A/duck/Jiangxi/5575/2013|A|HA

A/duck/Fujian/SD063/2017|A_/_H3N3|HA

A/duck/Mongolia/487/2011|A_/_H3N8|HA

A/duck/Mongolia/146/2010|A_/_H3N6|HA

A/environment/Jiangxi/05.07_NCJD0096C/2015_Mixed_|A_/_H3N2|HA

HA



NP, M and NS: H9N2 eurasian lineage poultry virus with ancestry to human H9N2 cases in China in 2021 
and H5 reassortants in poultry 
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A/Guangdong/MZ828/2015|A_/_H7N9|NP

A/chicken/Fujian/9.24_FZHX0087-C/2018|A|NP

A/chicken/China/G1639NP_16GD/2016|A_/_H9N2|NP

A/chicken/Fujian/3.15_FZHX0019-C/2018|A_/_H9N2|NP

A/chicken/China/E907/2014|A_/_H9N2|NP

A/Fujian-siming/19/2021|A_/_H9N2|NP

A/chicken/China/F1303/2015|A_/_H9N2|NP

A/Chicken/Fujian/E2901/2014|A_/_H9N2|NP

A/pigeon/Fujian/3.15_FZHX0008-C/2018|A_/_H9N2|NP
A/chicken/China/D1900/2013|A_/_H9N2|NP

A/Henan/4-14/2022|A_/_H3N8|NP

A/chicken/Fujian/3.15_FZHX0018-C/2018|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0088-C/2018|A_/_H5N6|NP

A/chicken/Hubei/2014|A_/_H9N2|NP

A/Guangdong/00470/2021|A_/_H9N2|NP

A/pigeon/Guangxi/158/2014|A_/_H6N2|NP

A/chicken/Fujian/9.24_FZHX0075-O/2018|A_/_H9|NP

A/chicken/Hunan/04.14_YYGK533-O/2015_Mixed_|A_/_H9N2|NP

A/chicken/Shaanxi/xa0414/2013|A_/_H9N2|NP

A/chicken/Jiangxi/10.25_NCNP44A2-C/2016|A_/_H9N2|NP

A/chicken/Hainan/10.31_001-C/2018|A|NP

A/chicken/China/D534/2013|A_/_H9N2|NP

A/Chicken/Jiangxi/E2620/2014|A_/_H9N2|NP

A/Henan/4-10/2022|A_/_H3N8|NP

A/chicken/Shaoguan/zd201603/2017|A_/_H9N2|NP

A/chicken/Guizhou/12.22_ZYLJJ007-O/2018|A|NP

A/chicken/China/D2120/2013|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0067-O/2018|A_/_H5N6|NP

A/chicken/Jiangxi/09.22_NCDZT4C2-O/2016|A_/_H9N2|NP

A/duck/Hunan/04.14_YYGK443-P/2015_H9N2_|A_/_H9N2|NP

A/chicken/Qingyuan/zd201602/2016|A_/_H9N2|NP

A/chicken/China/D2115/2013|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0070-O/2018|A_/_H9N2|NP

A/duck/Japan/AnimalQuarantine-HE5/2015|A_/_H9N2|NP

A/chicken/Fujian/1.25_FZHX0004-O/2018|A_/_H9N2|NP

A/Duck/China/E2838/2014|A_/_H9N2|NP

A/chicken/Hebei/SJZ01/2015|A_/_H10N8|NP

A/pigeon/Fujian/3.15_FZHX0014-C/2018|A_/_H9N2|NP

A/Chicken/Shangdong/E1719/2014|A_/_H9N2|NP
A/chicken/Jilin/04.04_CCHSL002-O/2015_H9N2_|A_/_H9N2|NP

A/chicken/China/E2620/2014|A_/_H9N2|NP

A/chicken/Fujian/10.23_FZHX0103-O/2018|A_/_H9N2|NP

A/chicken/Vietnam/H7F-14-BN4-437/2014|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0068-C/2018|A_/_H5N6|NP

A/Chicken/Hunan/D963/2013|A_/_H9N2|NP

A/chicken/China/E1974/2014|A_/_H9N2|NP

A/chicken/China/D963/2013|A_/_H9N2|NP

A/chicken/Fujian/3.15_FZHX0005-C/2018|A_/_H9N2|NP

A/chicken/China/D1910/2013|A_/_H9N2|NP

A/duck/Jiangxi/10.25_NCNP87A2-O/2016|A|NP

A/chicken/China/D2032/2013|A_/_H9N2|NP

A/chicken/Jiangxi/08.26_NCDZT5Y3-O/2016|A_/_H9N2|NP

A/chicken/China/F345/2015|A_/_H9N2|NP

A/duck/Hunan/01.21_YYFQH008-P/2015_Mixed_|A_/_H9N6|NP

A/chicken/Ganzhou/GZ50/2015|A_/_H5N6|NP

A/chicken/Fujian/3.15_FZHX0018-O/2018|A_/_H9N2|NP

A/chicken/Jiangxi/10.25_NCNP40A2-C/2016|A_/_H9N2|NP

A/chicken/Fujian/3.15_FZHX0020-O/2018|A_/_H9N2|NP

A/chicken/Jiangxi/10.25_NCNP42A2-C/2016|A_/_H9N2|NP

A/chicken/China/E2086/2014|A_/_H9N2|NP

A/chicken/China/E1719/2014|A_/_H9N2|NP

A/duck/Hunan/04.14_YYGK0434-2-P/2015_H9N2_|A_/_H9N2|NP

A/chicken/Japan/AnimalQuarantine-HE61/2015|A_/_H9N2|NP

A/chicken/Vietnam/H7F-14-BN4-315/2014|A_/_H9N2|NP

A/Chicken/Anhui/D483/2013|A_/_H9N2|NP

A/chicken/China/D2239/2013|A_/_H9N2|NP

A/chicken/Viet_Nam/LS-0116/2013|A_/_H9N2|NP

A/chicken/Fujian/1.25_FZHX0008-O/2018|A_/_H9N2|NP

A/chicken/China/E714/2014|A_/_H9N2|NP

A/duck/Japan/AQ-HE5/2015|A_/_H9N2|NP
A/chicken/China/E1782/2014|A_/_H9N2|NP

A/chicken/Viet_Nam/LS-0122/2013|A_/_H9N2|NP

A/chicken/Vietnam/H7F-14-BN4-339/2014|A_/_H9N2|NP

A/chicken/China/D483/2013|A_/_H9N2|NP

A/Chicken/Shandong/E1974/2014|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0080-C/2018|A_/_H9N2|NP

A/Chicken/Anhui/D534/2013|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0076-O/2018|A_/_H5|NP

A/duck/Fujian/11.26_FZHX0197-C/2018|A_/_H9N6|NP
A/chicken/Fujian/9.24_FZHX0072-O/2018|A_/_H9N2|NP

A/chicken/Hunan/YueYang0501/2015/04.14|A_/_H9N2|NP

A/Chicken/Shanghai/E714/2014|A_/_H9N2|NP

A/chicken/Viet_Nam/LS-0119/2013|A_/_H9N2|NP

A/chicken/China/G236/2016|A_/_H9N2|NP
A/chicken/China/E1562/2014|A_/_H9N2|NP

A/chicken/China/E2901/2014|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0071-O/2018|A_/_H5|NP

A/chicken/Jiangxi/3.14_NCDZT79U1-O/2016|A_/_H9N2|NP
A/chicken/Jiangxi/09.22_NCDZT11C2-O/2016|A_/_H9N2|NP

A/Fujian-siming/1348/2020|A_/_H9N2|NP

A/chicken/Hunan/04.14_YYGK501-O/2015_H9N2_|A_/_H9N2|NP

A/chicken/China/G1740NP_16GD/2016|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0073-C/2018|A_/_H9N2|NP

A/Duck/Jiangxi/E2838/2014|A_/_H9N2|NP

A/chicken/Guangxi/C227/2015|A_/_H9N2|NP

A/chicken/Fujian/9.24_FZHX0066-C/2018|A|NP

A/chicken/China/D1946/2013|A_/_H9N2|NP

A/Hong_Kong/623/2020|A_/_H9N2|NP

A/guangdong/17SF027/2017|A_/_H7N9|NP

NP
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A/chicken/China/E2620/2014|A_/_H9N2|MP

A/chicken/Fujian/01.25_FZHX0005-O/2018|A_/_H9N2|MP

A/duck/Jiangxi/05.07_NCJD0027A-O/2015_Mixed_|A_/_H6N6|MP

A/chicken/Jiangxi/10.31_NCDZT001-C/2018|A|MP

A/duck/Hunan/04.14__YYXS0888-2-P/2015_H9N2_|A_/_H9N2|MP
A/chicken/Vietnam/H7F-14-CB4-29/2014|A_/_H9N2|MP

A/goose/Fujian/3.15_FZHX0011-C/2018|A_/_H9N6|MP

A/chicken/China/D1946/2013|A_/_H9N2|MP

A/Chicken/Guangdong/GZ14352/2019_H9N2_|A_/_H9N2|MP

A/chicken/Guangdong/10.21_SZBJ004-O/2016|A_/_H9N2|MP

A/Henan/4-10/2022|A_/_H3N8|MP

A/chicken/Fujian/3.15_FZHX0005-C/2018|A_/_H9N2|MP

A/Chicken/Nanjing/023/2013|A_/_H9N2|MP

A/chicken/China/D1900/2013|A_/_H9N2|MP

A/goose/Fujian/3.15_FZHX0001-C/2018|A_/_H9N2|MP

A/chicken/China/D2032/2013|A_/_H9N2|MP

A/chicken/Jiangxi/10.31_NCDZT003-C/2018|A|MP

A/Environment/Guizhou/15118/2016|A_/_H9N2|MP

A/chicken/Vietnam/H7F-14-CB4-31/2014|A_/_H9N2|MP

A/chicken/Fujian/3.15_FZHX0011-C/2018|A_/_H9N2|MP

A/chicken/Guangdong/12.29_SZBJ007-O/2016|A_/_H9N2|MP

A/chicken/China/E2764/2014|A_/_H9N2|MP

A/goose/Fujian/3.15_FZHX0009-C/2018|A_/_H9N6|MP

A/duck/Fujian/1.25_FZHX0022-C/2018|A_/_H9N2|MP

A/Chicken/Jiangxi/E2620/2014|A_/_H9N2|MP

A/Duck/Jiangxi/NCQSH316/2013_H10N8|A_/_H10N8|MP

A/Fujian-siming/19/2021|A_/_H9N2|MP

A/chicken/Fujian/03.15_FZHX0025-C/2018|A_/_H9N2|MP

A/Henan/4-14/2022|A_/_H3N8|MP

A/goose/Fujian/3.15_FZHX0006-O/2018|A|MP

A/chicken/Vietnam/H7F-14-CB4-2/2014|A_/_H9N2|MP
A/chicken/Guangxi/C227/2015|A_/_H9N2|MP

A/Duck/Jiangxi/NCQSH323/2013_H10N8|A_/_H10N8|MP

A/chicken/Hubei/2014|A_/_H9N2|MP

A/Chicken/Guangdong/GZ14792/2019_H9N2_|A_/_H9N2|MP

A/duck/Hunan/03.09_YYFQH0036-Z-P/2015_H9N2_|A_/_H9N2|MP

A/Jiangxi/1/2013|A_/_H10N8|MP

A/chicken/China/D483/2013|A_/_H9N2|MP

A/Environment/Jiangxi/14737/2014|A_/_H9N2|MP

A/pigeon/Fujian/3.15_FZHX0007-C/2018|A_/_H9N2|MP

A/chicken/China/D2120/2013|A_/_H9N2|MP

A/Chicken/Anhui/D534/2013|A_/_H9N2|MP

A/environment/Zhongshan/ZS201601/2016|A_/_H9N2|MP

A/Duck/Jiangxi/E2838/2014|A_/_H9N2|MP
A/Duck/China/E2838/2014|A_/_H9N2|MP

A/Guangdong/00470/2021|A_/_H9N2|MP

A/chicken/China/D1910/2013|A_/_H9N2|MP

A/chicken/Fujian/03.15_FZHX0006-C/2018|A_/_H9N2|MP

A/chicken/Hebei/SJZ01/2015|A_/_H10N8|MP

A/chicken/Jiangxi/10.31_NCDZT024-O/2018|A|MP

A/Chicken/Hunan/D963/2013|A_/_H9N2|MP

A/chicken/China/D2239/2013|A_/_H9N2|MP

A/Hubei-Fangxian/218/2021|A_/_H9N2|MP

A/chicken/China/D2115/2013|A_/_H9N2|MP

A/chicken/China/D1925/2013|A_/_H9N2|MP

A/chicken/China/E1639/2014|A_/_H9N2|MP

A/chicken/Fujian/1.25_FZHX0004-O/2018|A_/_H9N2|MP

A/chicken/Jiangxi/04.01_NCJD0129-O/2015_H9N2_|A_/_H9N2|MP

A/Chicken/Anhui/D483/2013|A_/_H9N2|MP

A/Chicken/Jiangxi/E2764/2014|A_/_H9N2|MP
A/Chicken/Hunan/E1639/2014|A_/_H9N2|MP

A/chicken/China/G1376M_16H9N2/2016|A_/_H9N2|MP

A/Chicken/Nantong/031-2/2013|A_/_H9N2|MP

A/chicken/Fujian/03.15_FZHX0009-C/2018|A|MP

A/duck/Fujian/1.25_FZHX0043-O/2018|A|MP

A/goose/Fujian/3.15_FZHX0013-C/2018|A_/_H9N6|MP

A/chicken/China/E1962/2014|A_/_H9N2|MP

A/duck/Fujian/1.25_FZHX0036-C/2018|A_/_H9N2|MP

A/chicken/Jilin/04.25_DH003/2015_H9N2_|A_/_H9N2|MP

A/Environment/Guizhou/15151/2016|A_/_H9N2|MP

A/pigeon/Fujian/3.15_FZHX0003-C/2018|A_/_H9N2|MP
A/goose/Fujian/3.15_FZHX0008-O/2018|A_/_H5N6|MP

A/pigeon/Fujian/3.15_FZHX0014-C/2018|A_/_H9N2|MP

A/pigeon/Fujian/3.15_FZHX0008-C/2018|A_/_H9N2|MP

A/Chicken/Shandong/E1962/2014|A_/_H9N2|MP
A/chicken/China/F1303/2015|A_/_H9N2|MP

A/chicken/Fujian/03.15_FZHX0026-C/2018|A_/_H9N2|MP

A/chicken/Fujian/3.15_FZHX0016-C/2018|A_/_H9N2|MP

A/chicken/Jiangxi/05.06_NCDZT0077B-P/2015_H9N2_|A_/_H9N2|MP

A/pigeon/Fujian/3.15_FZHX0001-C/2018|A_/_H9N2|MP

A/Duck/Jiangxi/NCQSH330/2013_H10N8|A_/_H10N8|MP

A/chicken/Jiangxi/10.31_NCDZT020-O/2018|A|MP
A/chicken/Jiangxi/10.31_NCDZT021-O/2018|A|MP

A/Hunan/00468/2021|A_/_H9N2|MP

A/chicken/Jiangxi/04.01_NCDZT0055-O/2015_H9N2_|A_/_H9N2|MP

A/chicken/Fujian/3.15_FZHX0015-C/2018|A_/_H9N2|MP

A/Chicken/Guangdong/GZ15319/2019_H9N2_|A_/_H9N2|MP

A/chicken/Jiangxi/10.31_NCDZT023-O/2018|A|MP

A/chicken/China/D963/2013|A_/_H9N2|MP

A/chicken/China/E1562/2014|A_/_H9N2|MP

A/chicken/Fujian/3.15_FZHX0012-O/2018|A_/_H9N2|MP

A/Duck/Jiangxi/NCQSH329/2013_H10N8|A_/_H10N8|MP

A/Chicken/Guangdong/GZ14282/2019_H9N2_|A_/_H9N2|MP

A/chicken/China/D342/2013|A_/_H9N2|MP

A/chicken/Vietnam/H7F-14-CB4-34/2014|A_/_H9N2|MP

A/chicken/China/D534/2013|A_/_H9N2|MP

A/goose/Fujian/3.15_FZHX0011-O/2018|A_/_H9N2|MP

A/Fujian-siming/1348/2020|A_/_H9N2|MP

A/chicken/China/E3653/2014|A_/_H9N2|MP

M

0.004

A/Sichuan/24977/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL010-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT021-O/2018|A|NS

A/chicken/Jiangxi/10.31_NCDZT002-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT003-O/2018|A_/_H9N2|NS

A/Sichuan/24986/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL006-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL003-O/2018|A_/_H9N2|NS

A/chicken/Hunan/1.17_YYGKK200-OC/2017|A_/_H7N9|NS

A/duck/Jiangxi/9.22_NCDZT101Z3-OC/2018|A_/_H6|NS

A/chicken/China/F344/2015|A_/_H9N2|NS

A/chicken/Ganzhou/GZ86/2016|A_/_H9N2|NS

A/chicken/China/H630/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL008-O/2018|A_/_H9N2|NS

A/chicken/Zhejiang/12.15_HZ293/2016|A_/_H7N9|NS

A/chicken/China/63/2019|A_/_H9N2|NS

A/chicken/Fujian/6.22_FZHX0627-O/2017|A_/_H9N2|NS

A/Hunan/00468/2021|A_/_H9N2|NS

A/Environment/Taizhou/03/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL024-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT012-O/2018|A_/_H9N2|NS

A/Henan/4-10/2022|A_/_H3N8|NS

A/Jiangsu/11582/2017|A_/_H7N9|NS

A/Environment/Jiangsu/06673/2016|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT019-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL005-C/2018|A_/_H9N2|NS

A/chicken/China/H634/2017|A_/_H9N2|NS

A/duck/Wenzhou/YHQL64/2014|A_/_H9N2|NS

A/chicken/Jiangsu/LY2/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL022-O/2018|A_/_H9N2|NS

A/Chicken/Taizhou/24/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT004-C/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL015-O/2018|A_/_H9N2|NS

A/Jiangsu/24159/2017|A_/_H7N9|NS

A/chicken/Jiangxi/12.22_NCDZT33I2-O/2016|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL016-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT008-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/7.25_NCNP58U3-OC/2018|A_/_H6N6|NS

A/Environment/Jiangsu/06674/2016|A_/_H9N2|NS

A/duck/Jiangxi/9.22_NCDZT98Z3-OC/2018|A|NS

A/chicken/Hainan/10.31_001-C/2018|A|NS

A/chicken/Taishun/TS2/2016|A_/_H5N6|NS

A/Sichuan/17267/2017|A_/_H7N9|NS

A/Chicken/Fujian/F1132/2015|A_/_H9N2|NS
A/chicken/China/F1132/2015|A_/_H9N2|NS

A/chicken/Shandong/3424/2016|A_/_H9N2|NS

A/chicken/Japan/AQ-HE28-28/2016|A_/_H9N2|NS

A/chicken/Jiangsu/3596/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL012-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT001-C/2018|A|NS

A/duck/Jiangxi/9.22_NCDZT80Z3-OC/2018|A|NS

A/Sichuan/09680/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDZT009-O/2018|A_/_H9N2|NS

A/chicken/Anhui/LH66/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL017-O/2018|A_/_H9N2|NS

A/chicken/Shanghai/MH02/2015|A_/_H7N9|NS

A/Chicken/Shanghai/F2170/2015|A_/_H9N2|NS

A/duck/Hunan/1.17_YYGKK93-OC/2017|A_/_H6N6|NS

A/Environment/Taizhou/10/2019|A_/_H9N2|NS

A/Environment/Jiangsu/12111/2017|A_/_H9N2|NS

A/chicken/Ningxia/12.01_XXYN012-O/2016|A_/_H9N2|NS
A/Chicken/Shanghai/H96/2017|A_/_H9N2|NS

A/Fujian-siming/19/2021|A_/_H9N2|NS

A/chicken/Daye/DY0602/2017|A_/_H9N2|NS

A/Liaoning/13453/2017|A_/_H7N9|NS

A/Zhejiang/25/2017|A_/_H7N9|NS
A/Chicken/Shanghai/H514/2017|A_/_H9N2|NS

A_chicken_Yunnan_G130_2019|A_/_H9N2|NS

A/Fujian-siming/1348/2020|A_/_H9N2|NS

A/Chicken/Guangdong/GZ13081/2019_H9N2_|A_/_H9N2|NS

A/chicken/Zhejiang/12.15_HZ298/2016|A_/_H7N9|NS

A/Environment/Taizhou/02/2019|A_/_H9N2|NS

A/chicken/Yuhuan/YH15/2016|A_/_H9N2|NS

A/Henan/4-14/2022|A_/_H3N8|NS

A/chicken/Jiangxi/10.31_NCDGL004-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT024-O/2018|A|NS

A/Hunan/11173/2020|A_/_H9N2|NS

A/Chicken/Taizhou/32/2019|A_/_H9N2|NS

A/Environment/Guangdong/13921/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL007-O/2018|A_/_H9N2|NS

A/Chicken/Guangdong/GZ15319/2019_H9N2_|A_/_H9N2|NS

A/Chicken/Guangdong/GZ13604/2019_H9N2_|A_/_H9N2|NS

A/Fujian-Sanyuan/2881/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL019-O/2018|A_/_H9N2|NS

A/chicken/Shanghai/MH01/2015|A_/_H7N9|NS

A/Guangdong/00470/2021|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL009-O/2018|A_/_H9N2|NS

A/Environment/Jiangsu/12077/2016|A_/_H9N2|NS

A/Duck/China/F1206/2015|A_/_H9N2|NS

A/Chicken/Guangdong/GZ14352/2019_H9N2_|A_/_H9N2|NS

A/chicken/Jiangxi/1.11_NCNP2E2-OC/2017|A_/_H9N2|NS

A/Chicken/Taizhou/25/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL001-O/2018|A_/_H9N2|NS

A/chicken/China/G1451/2016|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL023-O/2018|A_/_H9N2|NS

A/Chicken/Fujian/G1451/2016|A_/_H9N2|NS

A/chicken/China/F2170/2015|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL014-O/2018|A_/_H9N2|NS

A/Hubei-Fangxian/218/2021|A_/_H9N2|NS

NS



NA: North American West Pacific/Pacific America flyway H3N8 wild birds and ducks   



0.004

A/mallard/Interior_Alaska/6MP0160AR1/2006|A_/_H3N8|NA

A/northern_pintail/Alaska/887/2012|A_/_H3N8|NA

A/emperor_goose/Alaska/616/2011|A|NA

A/duck/Chiba/3/06|A_/_H3N8|NA

A/northern_pintail/Alaska/523/2014|A_/_H3N8|NA

A/duck/Hokkaido/91/2014|A_/_H3N8|NA

A/mallard/Interior_Alaska/6MP0124/2006|A_/_H3N8|NA

A/northern_pintail/Alaska/422/2014|A|NA

A/Henan/4-10/2022|A_/_H3N8|NA

A/wild_bird/Korea/A10/2012|A_/_H1N8|NA

A/wild_waterfowl/Korea/F7-18/2018|A_/_H4N8|NA

A/American_green-winged_teal/Alaska/524/2014|A_/_H3N8|NA

A/green-winged_teal/Interior_Alaska/6MP1077/2006|A_/_H3N8|NA

A/avian/Japan/8KI0180/2008|A_/_H3N8|NA

A/northern_pintail/Alaska/562/2014|A_/_H3N8|NA

A/Green-winged_teal_Anas_crecca_/South_Korea/KNU2019-72/2019|A_/_H3N8|NA

A/northern_pintail/Alaska/580/2014|A_/_H3N8|NA

A/mallard/Alaska/441/2014|A|NA

A/emperor_goose/Alaska/279/2012|A_/_H3N8|NA

A/chicken/Korea/164/04|A_/_H9N8|NA

A/northern_pintail/Alaska/782/2012|A_/_H3N8|NA

A/Henan/4-14/2022|A_/_H3N8|NA

A/aquatic_bird/South_Korea/JN04/2011|A_/_H6N8|NA

A/northern_shoveler/Interior_Alaska/7MP1649/2007|A_/_H3N8|NA

A/mallard/Alaska/AK18-WB1-048A/2018|A_/_H3N8|NA

A/duck/Korea/GJ56/2007|A_/_H7N8|NA

A/duck/Hokkaido/W2/2004|A_/_H6N8|NA

A/American_green-winged_teal/Alaska/156/2014|A|NA

A/glaucous-winged_gull/Alaska/473/2012|A_/_H3N8|NA

A/northern_pintail/Alaska/563/2011|A|NA

A/northern_pintail/Interior_Alaska/10BM12603R0/2010|A_/_H3N8|NA

A/duck/Niigata/600/06|A_/_H6N8|NA

A/northern_pintail/Interior_Alaska/1/2007|A_/_H3N8|NA

A/northern_pintail/Alaska/UGAI15-7580/2015|A|NA

A/northern_pintail/Alaska/956/2012|A_/_H3N8|NA

A/northern_shoveler/Interior_Alaska/6MP1339/2006|A_/_H3N8|NA

A/mallard/Anhui/1-547/2019|A_/_H6N8|NA

A/white-fronted_goose/Korea/H3178/2015|A_/_H6N8|NA
A/duck/Guangdong/H31/2020|A_/_H3N8|NA

A/northern_pintail/Alaska/78/2012|A_/_H3N8|NA

A/duck/Gunma/1/2016|A_/_H3N8|NA

A/green-winged_teal/Alaska/794/2012|A_/_H3N8|NA

A/Environment/Hunan/12259/2019|A_/_H10N8|NA

A/emperor_goose/Alaska/18/2012|A_/_H3N8|NA

A/mallard/Alaska/AK18-WB1-048B/2018|A_/_H3N8|NA

A/chicken/Laos/A0573/2007|A_/_H3N8|NA

A/American_green-winged_teal/Interior_Alaska/10BM08222R0/2010|A_/_H3N8|NA

A/avian/Japan/8KI0195/2008|A_/_H6N8|NA

A/northern_pintail/Alaska/679/2012|A_/_H3N8|NA

A/duck/Chiba/4/06|A_/_H3N8|NA

A/environment/Kagoshima/KU-ngr-F/2012_H4N8_|A_/_H4N8|NA

A/northern_pintail/Alaska/483/2012|A_/_H3N8|NA
A/duck/Gunma/2/2016|A_/_H3N8|NA

A/duck/Hokkaido/W4/2010|A_/_H3N8|NA

A/northern_pintail/Interior_Alaska/7MP2248/2007|A|NA

A/duck/Shimane/321006/2014|A_/_H3N8|NA

A/avian/Japan/8KI0150/2008|A_/_H3N8|NA

A/northern_pintail/Alaska/778/2012|A_/_H3N8|NA

A/green-winged_teal/Alaska/AK18-WB2-203A/2018|A_/_H3N8|NA

A/Mallard/China/T222_3_/2018|A_/_H3N8|NA

A/avian/Japan/8KI0102/2008|A_/_H3N8|NA

A/northern_pintail/Alaska/687/2012|A_/_H3N8|NA

A/mallard/South_Korea/N07-0347/2007|A_/_H3N8|NA

A/northern_pintail/Alaska/779/2012|A_/_H3N8|NA

A/duck/Chiba/10/06|A_/_H3N8|NA

A/northern_pintail/Alaska/861/2014|A_/_H3N8|NA

A/Environment/Hunan/12257/2019|A_/_H10N8|NA

A/environment/Korea/MHC5-33/2009|A_/_H3N8|NA

A/northern_pintail/Alaska/993/2011|A_/_H3N8|NA

A/duck/Niigata/594/06|A_/_H6N8|NA

A/American_green-winged_teal/Interior_Alaska/7MP1651/2007|A_/_H3N8|NA
A/mallard/Interior_Alaska/7MP0709/2007|A_/_H3N8|NA

A/mallard/Alaska/UGAI15-6397/2015|A_/_H6N8|NA

A/mallard/Interior_Alaska/7MP1056/2007|A_/_H3N8|NA

A/mallard/Interior_Alaska/6MP0155/2006|A_/_H3N8|NA

A/northern_pintail/Alaska/870/2014|A_/_H3N8|NA

A/wild_duck/Korea/H333/2020|A_/_H7N8|NA

A/Wild_duck/South_Korea/KNU2020-104/2020|A_/_H3N8|NA

A/green-winged_teal/Alaska/781/2012|A_/_H3N8|NA

A/green-winged_teal/Alaska/845/2012|A|NA

A/duck/Mongolia/MN18-13/2018|A_/_H3N8|NA
A/green-winged_teal/Alaska/637/2011|A|NA

A/green-winged_teal/Alaska/AK18-WB1-033A/2018|A_/_H3N8|NA

A-duck-Ibaraki-1-2016-E1_S1|A_/_H3N8|NA

A/northern_pintail/Alaska/795/2012|A_/_H3N8|NA

A/northern_pintail/Alaska/605/2012|A_/_H3N8|NA

A/American_green-winged_teal/Alaska/137896/2009|A_/_H3N8|NA

A/duck/Aichi/231110/2012|A_/_H10N8|NA

A/green-winged_teal/Interior_Alaska/6MP0909/2006|A_/_H3N8|NA

A/duck/Hokkaido/102/2014|A_/_H3N8|NA

A/avian/Japan/8KI0129/2008|A_/_H3N8|NA
A/duck/Chiba/20/06|A_/_H3N8|NA

A/avian/Japan/8KI0162/2008|A_/_H3N8|NA

A/duck/Chiba/5/06|A_/_H3N8|NA

A/Environment/Hunan/12263/2019|A_/_H10N8|NA

A/northern_pintail/Alaska/496/2012|A_/_H3N8|NA
A/avian/Japan/8KI0067/2008|A_/_H3N8|NA

A/duck/Hokkaido/228/2003|A_/_H6N8|NA

NA



PA: H9N2 eurasian lineage poultry virus ancestry to environmental H9N2 viruses 

0.002

A/chicken/Hunan/08.25_YYGK10V2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT66Q2-OC/2017|A_/_H9N2|PA

A/duck/Jiangxi/1.31_NCNP32I3-OC/2018|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT18Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/07.24_NCDZT31T2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/11.29_NCNP11D3-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/07.25_YYGK9U2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/09.22_YYGK32A3-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT60Q2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/6.27_YYGK59S2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT20Q2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/11.30_YYGK24E3-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT47Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/07.24_NCNP10T2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/12.26_NCDZT79F3-OC/2017|A_/_H9N2|PA

A/chicken/China/827/2017|A_/_H9N2|PA

A/chicken/Tajikistan/2379/2018|A_/_H9N2|PA

A/chicken/Jiangxi/07.24_NCDZT21T2-OC/2017|A_/_H9N2|PA

A/Environment/Jiangsu/zj1055/2021_H9N2_|A_/_H9N2|PA

A/duck/Hunan/08.25_YYGK87V2-OC/2017|A_/_H9N2|PA

A/chicken/Xinjiang/10.13_WLMQXL014-O/2018|A|PA

A/chicken/Jiangxi/5.26_NCDZT40Q2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/6.27_YYGK43S2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/11.29_NCNP8D3-OC/2017|A_/_H9N2|PA

A/duck/Hunan/6.27_YYGK65S2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/08.25_YYGK16V2-OC/2017|A_/_H9N2|PA

A/duck/Jiangxi/12.26_NCNP23F3-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/07.25_YYGK11U2-OC/2017|A_/_H9N2|PA

A/chicken/Anhui/LH99/2017|A_/_H9N2|PA

A/chicken/Jiangxi/6.26_NCDZT48R2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/10.30_NCNP9B3-OC/2017|A_/_H9N2|PA

A/chicken/Shandong/2104/2017|A_/_H9N2|PA

A/duck/Hunan/08.25_YYGK80V2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/6.26_NCDZT60R2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT65Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT62Q2-OC/2017|A_/_H9N2|PA

A/chicken/China/828/2017|A_/_H9N2|PA

A/duck/Hunan/09.22_YYGK88A3-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/07.24_NCDZT18T2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT28Q2-OC/2017|A_/_H9N2|PA

A/Henan/4-10/2022|A_/_H3N8|PA

A/chicken/China/H1072/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT53Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCNP3Q2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/6.27_YYGK57S2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/07.25_YYGK15U2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/08.25_YYGK6V2-OC/2017|A_/_H9N2|PA

A/chicken/China/H1114/2017|A_/_H9N2|PA
A/Chicken/Hunan/H1114/2017|A_/_H9N2|PA

A/duck/Hunan/09.22_YYGK81A3-OC/2017|A_/_H9N2|PA

A/chicken/Guizhou/1.31_ZYLJJ018-C/2018|A_/_H9N2|PA

A/chicken/Jiangxi/6.26_NCDZT58R2-OC/2017|A_/_H9N2|PA

A/duck/Hunan/10.31_YYGK98C3-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT49Q2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/07.25_YYGK2U2-OC/2017|A_/_H9N2|PA

A/chicken/Shandong/3442/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT52Q2-OC/2017|A_/_H9N2|PA
A/chicken/Jiangxi/5.26_NCDZT35Q2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/09.22_YYGK2A3-OC/2017|A_/_H9N2|PA

A/duck/Jiangxi/3.23_NCNP99M3-OC/2018|A|PA

A/chicken/Jiangxi/5.26_NCDZT61Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT67Q2-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/10.31_YYGK23C3-OC/2017|A_/_H9N2|PA

A/Chicken/Guangdong/G1586/2016|A_/_H9N2|PA

A/duck/Hunan/6.27_YYGK95S2-OC/2017|A_/_H9N2|PA

A/duck/Jiangxi/3.23_NCNP94M3-OC/2018|A_/_H9N2|PA

A/chicken/Jiangxi/11.27_NCDZT28C4-OC/2018|A_/_H6|PA

A/chicken/Hunan/10.31_YYGK4C3-OC/2017|A_/_H9N2|PA

A/duck/Hunan/11.30_YYGK80E3-OC/2017|A_/_H9N2|PA

A/duck/Jiangxi/09.21_NCDZT100Z2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT51Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT39Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/09.21_NCNP10Z2-OC/2017|A_/_H9N2|PA

A/chicken/Shandong/WF75/2017|A_/_H9N2|PA

A/chicken/Hunan/11.30_YYGK21E3-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT37Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/12.26_NCNP3F3-OC/2017|A_/_H9N2|PA

A/chicken/Hunan/07.25_YYGK48U2-OC/2017|A_/_H9N2|PA
A/chicken/Hunan/08.25_YYGK28V2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT58Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/4.25_NCDZT70Q3-OC/2018|A|PA

A/chicken/Hunan/11.30_YYGK1E3-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT32Q2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT46Q2-OC/2017|A_/_H9N2|PA

A/duck/Jiangxi/5.26_NCNP70Q2-OC/2017|A_/_H9N2|PA

A/Henan/4-14/2022|A_/_H3N8|PA

A/duck/Jiangxi/09.21_NCNP98Z2-OC/2017|A_/_H9N2|PA

A/chicken/Shandong/98/2018_H9N2_|A_/_H9N2|PA

A/chicken/Hunan/08.25_YYGK29V2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangsu/3596/2017|A_/_H9N2|PA

A/chicken/China/826/2017|A_/_H9N2|PA

A/chicken/Jiangxi/11.29_NCNP6D3-OC/2017|A_/_H9N2|PA

A/Falco_tinnunculus/Tianjin/04/2017|A_/_H9N2|PA

A/duck/Hunan/10.31_YYGK90C3-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT45Q2-OC/2017|A_/_H9N2|PA

A/duck/Jiangxi/09.21_NCNP91Z2-OC/2017|A_/_H9N2|PA

A/chicken/Jiangxi/5.26_NCDZT27Q2-OC/2017|A_/_H9N2|PA

A/goose/Hunan/11.30_YYGK92E3-OC/2017|A|PA

PA



PB1 and PB2: Eurasian lineage poultry virus with ancestry to human H9N2 viruses


0.004

A/Sichuan/24977/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL010-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT021-O/2018|A|NS

A/chicken/Jiangxi/10.31_NCDZT002-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT003-O/2018|A_/_H9N2|NS

A/Sichuan/24986/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL006-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL003-O/2018|A_/_H9N2|NS

A/chicken/Hunan/1.17_YYGKK200-OC/2017|A_/_H7N9|NS

A/duck/Jiangxi/9.22_NCDZT101Z3-OC/2018|A_/_H6|NS

A/chicken/China/F344/2015|A_/_H9N2|NS

A/chicken/Ganzhou/GZ86/2016|A_/_H9N2|NS

A/chicken/China/H630/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL008-O/2018|A_/_H9N2|NS

A/chicken/Zhejiang/12.15_HZ293/2016|A_/_H7N9|NS

A/chicken/China/63/2019|A_/_H9N2|NS

A/chicken/Fujian/6.22_FZHX0627-O/2017|A_/_H9N2|NS

A/Hunan/00468/2021|A_/_H9N2|NS

A/Environment/Taizhou/03/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL024-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT012-O/2018|A_/_H9N2|NS

A/Henan/4-10/2022|A_/_H3N8|NS

A/Jiangsu/11582/2017|A_/_H7N9|NS

A/Environment/Jiangsu/06673/2016|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT019-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL005-C/2018|A_/_H9N2|NS

A/chicken/China/H634/2017|A_/_H9N2|NS

A/duck/Wenzhou/YHQL64/2014|A_/_H9N2|NS

A/chicken/Jiangsu/LY2/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL022-O/2018|A_/_H9N2|NS

A/Chicken/Taizhou/24/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT004-C/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL015-O/2018|A_/_H9N2|NS

A/Jiangsu/24159/2017|A_/_H7N9|NS

A/chicken/Jiangxi/12.22_NCDZT33I2-O/2016|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL016-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT008-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/7.25_NCNP58U3-OC/2018|A_/_H6N6|NS

A/Environment/Jiangsu/06674/2016|A_/_H9N2|NS

A/duck/Jiangxi/9.22_NCDZT98Z3-OC/2018|A|NS

A/chicken/Hainan/10.31_001-C/2018|A|NS

A/chicken/Taishun/TS2/2016|A_/_H5N6|NS

A/Sichuan/17267/2017|A_/_H7N9|NS

A/Chicken/Fujian/F1132/2015|A_/_H9N2|NS
A/chicken/China/F1132/2015|A_/_H9N2|NS

A/chicken/Shandong/3424/2016|A_/_H9N2|NS

A/chicken/Japan/AQ-HE28-28/2016|A_/_H9N2|NS

A/chicken/Jiangsu/3596/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL012-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT001-C/2018|A|NS

A/duck/Jiangxi/9.22_NCDZT80Z3-OC/2018|A|NS

A/Sichuan/09680/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDZT009-O/2018|A_/_H9N2|NS

A/chicken/Anhui/LH66/2017|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL017-O/2018|A_/_H9N2|NS

A/chicken/Shanghai/MH02/2015|A_/_H7N9|NS

A/Chicken/Shanghai/F2170/2015|A_/_H9N2|NS

A/duck/Hunan/1.17_YYGKK93-OC/2017|A_/_H6N6|NS

A/Environment/Taizhou/10/2019|A_/_H9N2|NS

A/Environment/Jiangsu/12111/2017|A_/_H9N2|NS

A/chicken/Ningxia/12.01_XXYN012-O/2016|A_/_H9N2|NS
A/Chicken/Shanghai/H96/2017|A_/_H9N2|NS

A/Fujian-siming/19/2021|A_/_H9N2|NS

A/chicken/Daye/DY0602/2017|A_/_H9N2|NS

A/Liaoning/13453/2017|A_/_H7N9|NS

A/Zhejiang/25/2017|A_/_H7N9|NS
A/Chicken/Shanghai/H514/2017|A_/_H9N2|NS

A_chicken_Yunnan_G130_2019|A_/_H9N2|NS

A/Fujian-siming/1348/2020|A_/_H9N2|NS

A/Chicken/Guangdong/GZ13081/2019_H9N2_|A_/_H9N2|NS

A/chicken/Zhejiang/12.15_HZ298/2016|A_/_H7N9|NS

A/Environment/Taizhou/02/2019|A_/_H9N2|NS

A/chicken/Yuhuan/YH15/2016|A_/_H9N2|NS

A/Henan/4-14/2022|A_/_H3N8|NS

A/chicken/Jiangxi/10.31_NCDGL004-O/2018|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDZT024-O/2018|A|NS

A/Hunan/11173/2020|A_/_H9N2|NS

A/Chicken/Taizhou/32/2019|A_/_H9N2|NS

A/Environment/Guangdong/13921/2017|A_/_H7N9|NS

A/chicken/Jiangxi/10.31_NCDGL007-O/2018|A_/_H9N2|NS

A/Chicken/Guangdong/GZ15319/2019_H9N2_|A_/_H9N2|NS

A/Chicken/Guangdong/GZ13604/2019_H9N2_|A_/_H9N2|NS

A/Fujian-Sanyuan/2881/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL019-O/2018|A_/_H9N2|NS

A/chicken/Shanghai/MH01/2015|A_/_H7N9|NS

A/Guangdong/00470/2021|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL009-O/2018|A_/_H9N2|NS

A/Environment/Jiangsu/12077/2016|A_/_H9N2|NS

A/Duck/China/F1206/2015|A_/_H9N2|NS

A/Chicken/Guangdong/GZ14352/2019_H9N2_|A_/_H9N2|NS

A/chicken/Jiangxi/1.11_NCNP2E2-OC/2017|A_/_H9N2|NS

A/Chicken/Taizhou/25/2019|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL001-O/2018|A_/_H9N2|NS

A/chicken/China/G1451/2016|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL023-O/2018|A_/_H9N2|NS

A/Chicken/Fujian/G1451/2016|A_/_H9N2|NS

A/chicken/China/F2170/2015|A_/_H9N2|NS

A/chicken/Jiangxi/10.31_NCDGL014-O/2018|A_/_H9N2|NS

A/Hubei-Fangxian/218/2021|A_/_H9N2|NS

PB1

0.005

A/Guangdong/00470/2021|A_/_H9N2|PB2

A/chicken/Hebei/SJZ01/2015|A_/_H10N8|PB2

A/guangdong/17SF011/2017|A_/_H7N9|PB2

A/chicken/Henan/12.23_LYGL003-O/2016|A_/_H9N2|PB2

A/Hong_Kong/623/2020|A_/_H9N2|PB2

A/chicken/China/E1719/2014|A_/_H9N2|PB2

A/Chicken/Hunan/E1621/2014|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-CB4-34/2014|A_/_H9N2|PB2

A/Chicken/Guangdong/F4129/2015|A_/_H9N2|PB2

A/chicken/Fujian/03.15_FZHX0017-C/2018|A_/_H9N2|PB2

A/chicken/China/D1910/2013|A_/_H9N2|PB2

A/chicken/China/F1303/2015|A_/_H9N2|PB2

A/chicken/China/F4499/2015|A_/_H9N2|PB2

A/Chicken/Hunan/D1021/2013|A_/_H9N2|PB2

A/Henan/4-10/2022|A_/_H3N8|PB2

A/chicken/Vietnam/H7F-LC4-26/2014|A_/_H9N2|PB2

A/chicken/China/chicken/2014|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-BG4-365/2014|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-BG4-383/2014|A_/_H9N2|PB2

A/chicken/Henan/02.16_LYGL002-O/2017|A_/_H9N2|PB2

A/chicken/China/E1621/2014|A_/_H9N2|PB2

A/chicken/China/F4198/2015|A_/_H9N2|PB2

A/Chicken/SPB2ngdong/E1719/2014|A_/_H9N2|PB2

A/chicken/China/F598/2015|A_/_H9N2|PB2

A/Environment/Fujian/36998/2017|A_/_H7N9|PB2

A/Chicken/Guangdong/F1310/2015|A_/_H9N2|PB2

A/chicken/China/E1974/2014|A_/_H9N2|PB2

A/chicken/Henan/12.23_LYGL012-O/2016|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-LC4-183/2014|A_/_H9N2|PB2

A/chicken/China/D701/2013|A_/_H9N2|PB2

A/Chicken/Hunan/F949/2015|A_/_H9N2|PB2

A/duck/Henan/01.01_LYGL011-O/2017|A_/_H9N2|PB2

A/Henan/4-14/2022|A_/_H3N8|PB2

A/chicken/China/F1298/2015|A_/_H9N2|PB2

A/chicken/China/D2115/2013|A_/_H9N2|PB2

A/pigeon/Henan/01.01_LYGL002-O/2017|A_/_H9N2|PB2

A/chicken/China/F1310/2015|A_/_H9N2|PB2

A/Environment/Guangdong/13921/2017|A_/_H7N9|PB2

A/Chicken/Jiangxi/E2620/2014|A_/_H9N2|PB2

A/chicken/China/D1925/2013|A_/_H9N2|PB2

A/chicken/China/F1370/2015|A_/_H9N2|PB2

A/chicken/Henan/02.16_LYGL014-O/2017|A_/_H9N2|PB2

A/chicken/China/E907/2014|A_/_H9N2|PB2

A/chicken/Henan/01.01_LYGL005-C/2017|A_/_H9N2|PB2

A/chicken/China/D1021/2013|A_/_H9N2|PB2

A/Chicken/Jiangxi/E2764/2014|A_/_H9N2|PB2

A/chicken/China/E1639/2014|A_/_H9N2|PB2

A/chicken/China/E1782/2014|A_/_H9N2|PB2

A/chicken/China/F4129/2015|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-BN4-342/2014|A_/_H9N2|PB2

A/chicken/China/E2764/2014|A_/_H9N2|PB2

A/chicken/China/D483/2013|A_/_H9N2|PB2

A/Fujian-siming/1348/2020|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-CB4-31/2014|A_/_H9N2|PB2

A/chicken/China/E911/2014|A_/_H9N2|PB2

A/Chicken/Hunan/D701/2013|A_/_H9N2|PB2

A/Hunan/09921/2017|A_/_H7N9|PB2

A/Chicken/SPB2ndong/E1974/2014|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-LC4-115/2014|A_/_H9N2|PB2

A/chicken/Henan/12.23_LYGL009-O/2016|A_/_H9N2|PB2

A/Chicken/Anhui/D534/2013|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-CB4-29/2014|A_/_H9N2|PB2

A/chicken/China/E2620/2014|A_/_H9N2|PB2

A/chicken/China/D963/2013|A_/_H9N2|PB2

A/duck/China/208D11/2015|A_/_H9N2|PB2

A/Chicken/Hunan/D963/2013|A_/_H9N2|PB2

A/chicken/Guangxi/C227/2015|A_/_H9N2|PB2

A/Fujian-siming/19/2021|A_/_H9N2|PB2

A/Chicken/Hunan/E1639/2014|A_/_H9N2|PB2

A/chicken/Henan/01.01_LYGL009-O/2017|A_/_H9N2|PB2

A/goose/Fujian/3.15_FZHX0009-O/2018|A|PB2

A/chicken/Henan/01.01_LYGL009-C/2017|A_/_H9N2|PB2

A/Duck/Jiangxi/NCQSH330/2013_H10N8|A_/_H10N8|PB2

A/chicken/Vietnam/H7F-HG4-604/2014|A|PB2

A/Chicken/Anhui/D483/2013|A_/_H9N2|PB2

A/chicken/China/F1922/2015|A_/_H9N2|PB2

A/chicken/Henan/02.16_LYGL011-O/2017|A_/_H9N2|PB2

A/chicken/China/D1033/2013|A_/_H9N2|PB2

A/chicken/Hubei/2014|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-CB4-2/2014|A_/_H9N2|PB2

A/chicken/China/D1900/2013|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-LC4-371/2014|A_/_H9N2|PB2

A/chicken/China/D534/2013|A_/_H9N2|PB2

A/chicken/Guangdong/SD027/2017|A_/_H7N9|PB2

A/chicken/China/D2120/2013|A_/_H9N2|PB2

A/chicken/China/D2239/2013|A_/_H9N2|PB2

A/Duck/China/F3143/2015|A_/_H9N2|PB2

A/duck/Henan/01.01_LYGL003-O/2017|A_/_H5N6|PB2

A/chicken/China/LaiPB2ng/2014|A_/_H9N2|PB2

A/chicken/China/F4012/2015|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-BN4-339/2014|A_/_H9N2|PB2

A/Jiangsu/Wuxi04/2013|A_/_H7N9|PB2

A/Duck/China/F1053/2015|A_/_H9N2|PB2

A/guangdong/17SF017/2017|A_/_H7N9|PB2

A/chicken/Henan/01.01_LYGL003-C/2017|A_/_H6N8|PB2

A/chicken/China/F2219/2015|A_/_H9N2|PB2

A/Chicken/Hubei/E911/2014|A_/_H9N2|PB2

A/chicken/Vietnam/H7F-14-BN4-315/2014|A_/_H9N2|PB2

A/chicken/China/F949/2015|A_/_H9N2|PB2

PB2



Whole genome mutation analysis A/Henan/4-14/2022 H3N8

Protein Motif Reported effect Reference

HA 99K Host specificity shift Fluserver

144A Host specificity shift Fluserver

147S Antigenic drift / escape variant Fluserver

160A Increased replication in upper respiratory 
tract of ferrets

Wang et al 2010

PA 295P Virulence Ducatez et al 2012

476A Increased polymerase activity Cauldwell et al 2014

630E Increased polymerase activity Cauldwell et al 2014

PB2 292V Host specificity shift Gao et al 2019

588V Mammalian adaption Xiao et al 2016

627K Increased polymerase activity in 
mammalian cell line, increased virulence 
in mice

Nilsson et al 2017

473M, 
598V

Altered polymerase activity in 
mammalian cells

Xu et al 2012

676V Virulence Li et al 2009

PB1 375S Decreased virulence in ferrets Salomon et al 2006

383D Mamalian Adaption Song et al 2015

NA 38R Mild drug resistance Fluserver

M2 31N Increased resistance to amantadine and 
rimantadine in H9N2

Lan et al 2015

30D 
215A 

Introduction of Asn30Asp and 
Thr215Ala substitutions in the A/duck/
Guangxi/53/2002  backbone conferred  
increased virulence in mice indicated by 
survival rate in H5N1

Fan et al 2008

NS1 226V Virulence Fluserver

227K Virulence Fluserver
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