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A/Gs/Shandong/k1204/2009(H5N5)
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7 A/Dk/Jiangsu/k1203/2010(H5N8)
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A/WDk/Shandong/628/2011(H5N1)
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A/En/Korea/W455/2014(H5N8
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1000

A/Ck/Tibet/6/2008(H5N1)

A/Ck/Sichuan/812005(H5N) 00s(HsN 1)
A/Ck/Vietnam/NCVD-404/2010(H5N1)

A/En/Guizhou/7/2009(H5N1)

A/Anhui/l/zooé{ﬁg{\}lli?tnam/NCVD»293/2009(H5N1)

A/Ck/HongKong/D-06-0947/2006(H5N1)
A/Av/Hon Kong/0828/2007(H5N1)
1000 A/Dk/Vietnam/NCVD-187/2008(H5N1)
A/Ck/Vietnam/NCVD-188/2008(H5N1)
A/Ck/Vietnam/NCVD-20/2007(H5N1)
A/Vietnam/UT3139411/2008(H5N1)
A/Gs/Yunnan/6193/2006(H5N1)
A/En/Guizhou/4/2009(H5N1)
A/Ck/Vietnam/NCVD-281/2009
A/Ck/Vietnam/NCVD-392/2009(H5N1)
1000 A/Ck/Vietnam/NCVD-381/2009(H5N1)
— A/Pf/HongKong/2142/2008(H5N1)
A/Pf/HongKon§/810/2009 H5N1)_
A/Ck/Shandong/k0603/2010(H5N1)_
A/Ck/Eastern China/ZG56/2011(H5N1)
A/Ck/Eastern China/JX/2011(H5N1)
A/Ck/Jiangsu/WJ/2009(H5N1)
A/Ck/Jiangsu/XZ/2010(H5N1)
A/Ck/Tibet/LZ01/2010(H5N2)
1000 A/Dk/Guiyang/3242/2005(H5N1)
—[A/Ck/Guwang/3055/2005(H5N1) | 2.3.4.3
csA/Gs/Guiyang/3422/2005(H5N1)
A/Ck/ShantOu/SlO/ZOOS(H5N1)
A/Gs/Yunnan/4494/2005(H5N1)
A/Guangxi/1/2009(H5N1)
A/Ck/Korea/Gimje/2008(H5N1)
A/Dk/Hunan/8/2008(H5N1)
A/Mdk/Korea/W401/2011{H5N1)
A/BHGuII/anghal/2/2009(H5N1)
A/Ws/Mongolia/7/2010(H5N1)
1000 A/Dk/Korea/ESD1/2003(H5N1)
—EA/CW/Osaka/IOZ/ZOOMHSN1) I 2.
v 77 A/CW/Ky0t0/53/2004}H5N1)
A/En/Korea/W149/2006(H5N1)

234.1
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1000
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A/BHG/Qinghai/0510/2005(H5N1)
A/Ws/Mongolia/244/2005(H5N1)
A/Tk/Turkey/1/2005(H5N1)

839 1000

A/Dk/Guangxi/13/2004(H5N1)
A/Ck/Indonesia/7/2003(H5N1)
A/Indonesia/546bH/2006(H5N1)
A/Indonesia/CDC1046/2007(H5N1)
A/Ck/Thailand/ST-351/2008(H5N1) |
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1000

A/Vietnam/1203/2004(H5N)
hailand/16/2004(H5N1)
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958 A/Dk/Shandong 093/2004(H5N1) 9
A/Gs/Guangdong/1/1996(H5N1)
1000 A/HongKong/156/1997(H5N1)
55l ——————— A/Gs/VietNam/113/2001(H5N1)
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A/Eq/Aboyne/2005(H3N8)
A/Eq/Mongolia/3/2011(H3N8)

2.3.4.6

A/Eq/Kyonggi/SA1/2011(H3N8)
A/Eq/Hokkaido/1828/2008(H3N8)
A/Eq/Almaty/26/2007(H3N8)
A/Donkey/Xinjiang/5/2007(H3N8)
A/Eq/Heilongjiang/1/2010(H3N8)
A/Eq/Inner Mongolia/8/2008(H3N8)
A/Eq/Athens/02/2003(H3N8)
A/Dk/Guangdong/E1/2012(H10N8)
A/Dk/Guangxi/1330/2007(H6NS)
A/Dk/Hokkaido/W95/2006(H10N8)
A/ABd/Korea/CN9/2009(H6NS)
A/liangxi-Donghu/346/2013(H10N8)
A/Ck/Laos/A0573/2007(H3N8)

994

934
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1000

1000

A/MI/Korea/1041/2010(H10N8)
A/Av/Japan/8KI0067/2008(H3N8)
A/Ck/Korea/04164/2004(HINS8)

A/ABd/Korea/JN-1/2005(H3N8)

A/WDk/Shantou/992/2000(H2N8)
_l _EA/MI/SanJiang/90/2006(H3N8)
1000 A/Dk/Vietnam/G119/2006(H3N8)
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A/Ck/India/WB- I§V96526/2009(H5N1)
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A/Ck/Egypt/38-2/2008(H5N1)
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10/2006(H5N1)
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1000 A/Ck/Henan/Q7/2013(H5N2)
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—
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A/BHG/Georgia/4/2011(H13N8)
1000 I: A/MI/Sweden/7/2003(H10N8)
A/MI/Netherlands/10/1999(H1N8)

988 A/common shelduck/Mongolia/2076/2011(H3N8)

A/Dk/Guangxi/2736/2006(H6N8)
A/En/Korea/SH12-6/2008(H3N8)
A/comshelduck/Mongolia/2185/2011(H3N8)
A/Dk/Eastern China/90/2004(H3N8)
A/Dk/Jiangsu/k1203/2010(H5N8)
A/BDk/Korea/Gochang1/2014(H5N8)

A/En/Korea/W452/2014(H5N8)
A/BDk/Korea/Buan2/2014(H5N8)
A/BTI/Korea/Donglim3/2014(H5N8)

629|A/En/Korea/W455/2014(H5N8)

8%V A/En/Korea/W454/2014(H5N8
999 A/Tk/Ireland/1378/1983(H5N8)
_|—A/Dk/Ukraine/1/1963(H3N8)
A/Teal/Chany/444/2009(H8NS)
A/MI/Sweden/45/2002(H11N8)
A/MI/Netherlands/33/2006(H7N8)

616

1000

1000

A/Northern shoveler/Mongolia/907V/2009(H10N8)
A/Wgs/Dongting/C1037/2011(H12N8)
A/Wd/Korea/SH38-26/2010(H2N8)

A/Ruddy shelduck/Mongolia/1602/2010(H10N8)
4 L A/MI/Jiangxi/628504(H6NS)
A/Dk/Hubei/126/1985(H7N8)
A/Dk/HongKong/438/1977(H4NS)
A/Wb/Korea/ES1-9/2003(H10NS8)
A/Dk/Thailand/CU-7518C/2010(H3N8)
A/Dk/Beijing/33/2004(H3N8)
A/MI/Korea/5-80/2005(H7N8)

783
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1000

1000
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992

1000
1000



1000

A/Tk/Wisconsin/1/1966(HIN2)
A/BrevigMission/1/1918(H1N1)
1000 A/Singapore/1/1957(H2N2)
1000 A/HongKong/1/1968(pH3N2)

915 f A/Ck/Korea/25232-96006/1996(HIN2)
099 A/Ck/Korea/04116/2004(HIN2)
————— A/HongKong/33982/2009(HIN2)

A/HongKong/156/1997(H5N1)
A/HongKong/1073/1999(HIN2)
A/HongKong/1074/1997(H9N2)
A/Quail/HongKong/G1/1997(HIN2)
A/Guangzhou/333/1999(HIN2)
A/HongKong/2108/2003(HIN2)

1000 A/Ck/Hubei/2856/2007(H5N1)
A/Ck/Anhui/1089/2007(H5N1)
pres A/En/Jiangxi/28/2009(H11N9)
1000 A/BDk/Korea/Gochang1/2014(H5N8)
A/liangxi-Donghu/346/2013(H10N8)
A/Pigeon/Shanghai/S$1069/2013(H7N9)

A/En/Shanghai/S1088/2013(H7N9)
1000k A/Ck/Shanghai/S1053/2013(H7N9)
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A/Shanghai/2/2013(H7N9)
A/Anhui/1/2013(H7N9)
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A/Ck/Henan/Q7/2013(H5N2)
997 A/Ck/Jiangsu/1001/2013(H5N2)
A/HongKong/3239/2008(HIN2)
A/Taiwan/2/2013(H6N1)
A/Dk/HongKong/Y439/1997(HIN2)
A/Gs/Guangdong/1/1996(H5N1)
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1000 —— A/Ck/Shandong/A-1/2009(H5N1)
A/Dk/HongKong/Y280/1997(HIN2)
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A/Dk/Eastern China/108/2008(H5N1)
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1000 A/Dk/Korea/Buan2/2014(H5N8)
A/BTI/Korea/Donglim3/2014(H5N8)
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A/En/Korea/W454/2014(H5N8)
601§ A/En/Korea/W452/2014(H5N8)
755" A/En/Korea/W455/2014(H5N8)
— A/MI/Hokkaido/24/2009(H5N1)
1000 | A/Gs/Guangdong/xb/2001(H5N1)
1 A/Dk/Zhejiang/11/2000(H5N1)
A/Dk/Guangxi/35/2001(H5N1)
A/Dk/Fujian/17/2001(H5N1)
A/Ck/Shantou/904/2001(H5N1)
A/Dk/Shanghai/13/2001(H5N1)
/Sw/Guangxi/307/2004(H5N1)
A/Ck/Henan/13/2004(H5N1)
957A/Gs/HongKong/739/2/2002(HSN1)
A/Ck/Jiangsu/18/2008(H5N1)
A/Dk/Korea/ESD1/2003(H5N1)
A/Dk/Hubei/wg/2003(H5N1)
1000 A/Anhui/1/2005(H5N1)
A/Dk/HuBei/03/2010(H5N5)
A/Ck/Korea/IS/2006(H5N1)
A/Ck/Guizhou/7/2008(H5N1)
A/Vietnam/UT31412I11/2008(H5N1)
A/Ck/Korea/Gimje/2008(H5N1)
A/Dk/Hunan/8/2008(H5N1)
A/Guangxi/1/2009(H5N1)
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1000 042
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1000

1000

A/MI/Netherlands/15/1999(H11N9)
A/Dk/Denmark/65047/2004(H5N2)

A/Dk/Zambia/08/2009(H6N2)
A/Dk/Hunan/8-19/2009(H4N2)
A/En/Korea/SH11-10/2009(H3N8)
A/Dk/Jiangxi/k0701/2009(H11N2)
A/Dk/Jiangsu/m234/2012(H5N2)

A/Dk/Nanchang/8-174/2000(H3N6)
A/En/lJiangxi/28/2009(H11N9)
A/Dk/Mongolia/867/2002(H7N1)

all/Altai/1328/2007(H3N8)

A/Dk/Taiwan/A68/03(H6N1)
A/WDk/Korea/YS44/2004(H1N2)

1000 I:A/Dk/Jiangsu/k1203/2010(H5N8)
A/BDk/Korea/Gochang1/2014(H5N8)

A/Gs/Guangdong/k0103/2010(H5N5)
A/Dk/Eastern China/008/2008(H5N5)
A/Gs/Eastern China/1112/2011(H5N2)

999 A/Dk/Jiangsu/1-15/2011(H4N2)

A/Dk/Eastern China/1111/2011(H5N2)

989 = A/BTI/Korea/Donglim3/2014(H5N8)

A/BDk/Korea/Buan2/2014(H5N8)

A/En/Korea/W452/2014(H5N8)

A/En/Korea/W455/2014(H5N8)

1000L A /En/Korea/W454/2014(H5N8)
A/Dk/HongKong/Y280/1997(HIN2)

—
A/Ck/Shantou/5738/2001(H5N1)
976 A/HongKong/3239/2008(HIN2)

1000

A/HongKong/33982/2009(HIN2)
A/HongKong/156/1997(H5N1)
A/Quail/HongKong/G1/1997(HIN2)
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A/HongKong/1073/1999(HIN2)
A/HongKong/1074/1997(H9N2)
A/Guangzhou/333/1999(HIN2)
A/HongKong/2108/2003(HIN2)

960

o 12— A/Ck/Korea/25232-96006/1996(HON2)
6ot A/Ck/Korea/04116/2004(HON2)

718

1000

833

998
868

A/Ck/Hebei/A-8/2009(H5N1)
A/Ck/Liaoning/A-1/2007(H5N1)
A/Ck/Korea/ES/2003(H5N1)
A/Ck/Korea/IS/2006(H5N1)
A/Dk/Hubei/2911/2007(H5N1)
A/Anhui/1/2005(H5N1)
A/En/Hunan/1-8/2007(H5N1)
A/liangsu/1/2007(H5N1)
A/Ck/Shandong/A-1/2009(H5N1)
A/Ck/Korea/Gimje/2008(H5N1)
A/MDk/Korea/W401/2011(H5N1)
A/Vietnam/UT3141211/2008(H5N1)
728 A/Ck/Fujian/1/2007(H5N1)

1000 A/Ck/HongKong/FY150/2001(H5N1)
4@55/6uangdong/3/1997(H5Nl)
817 A/Gs/Guangdong/1/1996(H5N1)

A/Dk/Shanghai/35/2002(H5N1)

I— A/Jiangxi-Donghu/346/2013(H10NS)
A/Pigeon/Shanghai/S1069/2013(H7N9)

1000
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A/Ck/Jiangsu/1001/2013(H5N2)
A/Anhui/1/2013(H7NO9)
A/Ck/Shanghai/S1053/2013(H7N9)
A/Hangzhou/1/2013(H7N9)
A/En/Shanghai/S1088/2013(H7N9)
A/Shanghai/2/2013(H7N9)
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1
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— A/Singapore/1/1957(H2N2)
1000 L—— A/HongKong/1/1968(pH3N2)
A/Tk/Wisconsin/1/1966(HIN2)

995 A/HongKong/1073/1999(HIN2)
A/Ck/Jiangsu/1001/2013(H5N2)

1000
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A/liangxi-Donghu/346/2013(H10N8)
A/En/Shanghai/S1088.2013(H7N9)
A/Pigeon/Shanghai/S1069/2013(H7N9)

ssc] A/Anhui/1/2013(H7N9)

783 A/Hangzhou/1/2013(H7N9)

665 | A/Shanghai/2/2013(H7N9)
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A/Dk/HongKong/Y439/1997(HIN2)
A/HongKong/33982/2009(HIN2)
A/HongKong/2108/2003(HIN2)
A/HongKong/3239/2008(HIN2)
A/Ck/Jilin/ha/2003(H5N1)
A/Thailand/16/2004(H5N1)
A/Indonesia/CDC1032/2007(H5N1)
A/lraq/1/2006(H5N1)

606
A/Ck/Korea/1S/2006(H5N1)

1000

1000 : A/Gs/Guangdong/3/1997(H5N1)
A/Gs/Guangdong/1/1996(H5N1)
1000 A/Dk/EasternChina/008/2008(H5NS5)
_|:| A/MDk/Korea/W401/2011(H5N1)
73 1000 A/Ck/Korea/Gimje/2008(H5N1)

A/Ck/Korea/ES/2003(H5N1)
MO_L'—_W</Liaoning/A-l/2007(H5N1)
1000 A/Ck/Hebei/A-8/2009(H5N1)

1000

852

A/En/Jiangxi/28/2009(H11N9)
A/Ck/Tibet/6/2008(H5N1)
A/Ck/Anhui/1089/2007(H5N1)
A/Ck/Hunan/1/2009(H5N1)
— A/Anhui/1/2005(H5N1)
A/Gs/Hubei/65/2005(H5N1)
A/Gs/Guiyang/538/2006(H5N1)
A/Dk/Fujian/1734/2005(H5N1)

899

1000

0.02

A/Gs/Shantou/3265/2006(H5N1)
[ A/Shenzhen/406H/2006(H5N1)
A/Guangxi/1/2009(H5N1)
936 _—A/Vietnam/UT31412|I/2008(H5N1)
L_. A/Gs/Yunnan/6193/2006(H5N1)
A/Gs/Laos/NCVD-39/2007(H5N1)
— A/Dk/Jiangxi/80/2005(H5N1)
L_— A/WDk/Hunan/021/2005(H5N1)
949 A/Ck/Malaysia/5223/2007(H5N1)
1000 A/BDk/Korea/Gochang1/2014(H5N8)

—@Jiangsu/k1203/2010(H5N8)
799 A/Dk/lJiangsu/m234/2012(H5N2)
A/Dk/EasternChina/108/2008(H5N1)
A/Dk/EasternChina/031/2009(H5N5)
A/Gs/EasternChina/1112/2011(H5N2)
980 A/Dk/Jiangsu/1-15/11(HAN2)
A/Dk/EasternChina/1111/2011(H5N2)

970, A/BTl/Korea/Donglim3/2014(H5NS)
A/BDk/Korea/Buan2/2014(H5N8)
A/En/Korea/W452/2014(H5N8)
osa l{ A/En/Korea/W454/2014(H5N8)
995* A/En/Korea/W455/2014(H5N8)
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A/Dk/HongKong/Y280/1997(HIN2)
A/Ck/Guizhou/7/2008(H5N1)
A/HongKong/3239/2008(HIN2)

I /Uisoning /A1 /2007(HENTY
A-1/2007{H5N1)

A/Ck/Liaoning/
——— A/Ck/Hebei/A-8/2009(H5N1)
1000 —— A/Indonesia/CDC1032/2007(H5N1)
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A/Thailand/16/2004(H5N1)
A/VietNam/1203/2004(H5N1)
A/Ck/Korea/ES/2003(H5N1)

1000
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A/lraq/1/2006(H5N1)

989 A/Ck/Korea/IS/2006(H5N1)

A/Guangxi/1/2009(H5N1)

A/Vietnam/UT3141211/2008(H5N1)

698 A/Ck/Fujian/1/2007(H5N1)

A/Ck/Korea/Gimje/2008(H5N1)

940 A/MDk/Korea/W401/2011(H5N1)

,— A/liangxi-Donghu/346/2013(H10N8)
A/Ck/Jiangsu/1001/2013(H5N2)

A/Pigeon/Shanghai/S1069/2013(H7N9)

A/Anhui/1/2013(H7N9)

A/Ck/Shanghai/S1053/2013(H7N9)

1000

820

1000
1000] A.En/Shanghai/S1088/2013(H7N9)

1000{ A/Hangzhou/1/2013(H7N9)

1000%  A/Shanghai/2/2013(H7N9)
A/En/lJiangxi/28/2009(H11N9)
A/Dk/HongKong/Y439/1997(HIN2)

A/HongKong/33982/2009(HIN2)
A/HongKong/156/1997(H5N1)
A/HongKong/1074/1997(HI9N2)
A/Taiwan/2/2013(H6N1)
A/Ck/Korea/04116/2004(HIN2)
A/Ck/Korea/25232-96006/1996(HIN2)
A/Gs/Guangdong/3/1997(H5N1)
A/Dk/Fujian/19/2000(H5N1)

A/WDk/Shantou/19988/2000(H4N9)

A/Ab/Korea/w16/2005(H5N3)

A/Dk/Nanchang/4-184/2000(H2N9)

1000 —— A/Ml/Italy/4223-2/2006(H5N2)
998 — A/Quail/Lebanon/27/2010(H9N2)

A/Av/Egypt/920431/2006(HIN2)
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Supplementary Figure S1 Phylogenetic trees based on the full-length nucleotide sequences of the surface
glycoprotein genes HA and NA (A-B) and internal genes PB2, PB1, PA, NP, M, and NS (C-H) of
MDk/W452(H5N8). Phylogenetic trees were generated from published sequences available in GenBank by using the
Meg Align function of DNAStar 5.0, aligned and bootstrapped in Clustal X [44], and then viewed in NJ plot [45]. The
scale represents the number of substitutions per nucleotide. Bootstrap values > 60% from 1000 bootstrap replicates
performed to assign confidence to the grouping.



