Antigenic characteristics available between strains of HPAI H5N1
virus for predicting antigenic variant

Part I Archetti-Horsfall distance between viral strains.

Variant or
Strain1 Strain2 dAH not
A/Teal/HongKong/2978.1/2002 A/HongKong/213/2003 2.828 0
A/Teal/HongKong/2978.1/2002 A/Goose/HongKong/739.2/2002 4 1
A/Egret/Egypt/1162-
A/Turkey/Turkey/1/2005 NAMRU3/2006 1.414 0
A/Turkey/Turkey/1/2005 A/Egypt/3300-NAMRU3/2008 196 1
A/Bar-
A/Turkey/Turkey/1/2005 headedGoose/Qinghai/1A/2005 2 0
A/Turkey/Turkey/1/2005 A/Egypt/4226-NAMRU3/2007 1.414 0
A/Turkey/Turkey/1/2005 A/Egypt/1394-NAMRU3/2007 2 0
A/Turkey/Turkey/1/2005 A/Egypt/0215-NAMRU3/2007 2.828 0
22.62
A/Turkey/Turkey/1/2005 A/Anhui/1/2005 7 1
A/Turkey/Turkey/1/2005 A/Egypt/N03072/2010 2 0
A/Chicken/Egypt/9403-
A/Turkey/Turkey/1/2005 NAMRU3/2007 64 1
A/Turkey/Turkey/1/2005 A/Egypt/2321-NAMRU3/2007 3 0
A/Turkey/Turkey/1/2005 A/Turkey/65-596/2006 1 0
A/Turkey/Turkey/1/2005 A/Egypt/2786-NAMRU3/2006 2.828 0
A/Egret/Egypt/1162-
NAMRU3/2006 A/Egypt/3300-NAMRU3/2008 64 1
A/Egret/Egypt/1162-
NAMRU3/2006 A/Egypt/0215-NAMRU3/2007 1.414 0
A/Egret/Egypt/1162-
NAMRU3/2006 A/Egypt/1394-NAMRU3/2007 2 0
A/Egret/Egypt/1162-
NAMRU3/2006 A/Egypt/4226-NAMRU3/2007 0.5 0
A/Egret/Egypt/1162-
NAMRU3/2006 A/Anhui/1/2005 32 1
A/Egret/Egypt/1162- A/Chicken/Egypt/9403-
NAMRU3/2006 NAMRU3/2007 16 1
A/Egret/Egypt/1162- A/Egypt/2321-NAMRU3/2007 1 0




NAMRU3/2006
A/Duck/Hunan/15/2004 A/Anhui/1/2005 2
A/Egret/Egypt/1162-
A/Vietnam/1203/2004 NAMRU3/2006 32
A/Vietnam/1203/2004 A/Duck/Hunan/15/2004 1.414
A/Vietnam/1203/2004 A/Vietnam/Jp4207/2005 1
109.2
A/Vietnam/1203/2004 A/Turkey/65-596/2006 55
A/Vietnam/1203/2004 A/Egypt/3300-NAMRU3/2008 72
11.31
A/Vietnam/1203/2004 A/Guangxi/1/2005 4
A/Vietnam/1203/2004 A/Chicken/India/Niv-33487/2006 32
16.31
A/Vietnam/1203/2004 A/Duck/Hunan/795/2002 35
A/Vietnam/1203/2004 A/Egypt/1394-NAMRU3/2007 64
A/Vietnam/1203/2004 A/Chicken/Korea/Gimje/2008 64
A/MuscovyDuck/Vietnam/1455/20
A/Vietnam/1203/2004 06 8
3.328
A/Vietnam/1203/2004 A/Thailand/16/2004 5 0
A/Vietnam/1203/2004 A/Goose/Guiyang/337/2006 8 1
A/Vietnam/1203/2004 A/Vietnam/Jp178/2004 1 0
A/Vietnam/1203/2004 A/Indonesia/Cdc625/2006 8 1
A/CommonMagpie/HongKong/645
A/Vietnam/1203/2004 /2006 2.828
A/Vietnam/1203/2004 A/Vietnam/Jp14/2005 1
A/WhooperSwan/Mongolia/244/20
A/Indonesia/Cdc357/2006 05 8
A/Indonesia/Cdc357/2006 A/Duck/Hunan/15/2004 16
A/Indonesia/Cdc357/2006 A/Guangxi/1/2005 32
A/Bar-
A/Indonesia/Cdc357/2006 headedGoose/Qinghai/1A/2005 | 5.657
A/Indonesia/Cdc357/2006 A/Indonesia/Cdc625/2006 16
A/WhooperSwan/Mongolia/244/20 | 11.31
A/Vietnam/1194/2004 05 4
11.31
A/Vietnam/1194/2004 A/Indonesia/5/2005 4
A/Vietnam/1194/2004 A/Vietnam/1203/2004 1.414
A/Vietnam/1194/2004 A/Bar- 11.31




headedGoose/Qinghai/1A/2005 4
A/Egypt/9539-NAMRU3/2009 A/Egypt/1394-NAMRU3/2007 1 0
A/Goose/Vietnam/113/2001 A/Teal/HongKong/2978.1/2002 4 1
A/Goose/Vietnam/113/2001 A/HongKong/213/2003 2.828 0
A/Goose/Vietnam/113/2001 A/Goose/HongKong/739.2/2002 4 1
A/Vietnam/Jp4207/2005 A/Vietnam/Jp14/2005 2 0
A/Egret/Egypt/1162-
A/Turkey/65-596/2006 NAMRU3/2006 0.707 0
45.25
A/Turkey/65-596/2006 A/Goose/Guiyang/337/2006 5 1
A/Chicken/Vietnam/Ncvd- 45.25
A/Turkey/65-596/2006 016/2008 5 1
A/Turkey/65-596/2006 A/Egypt/3300-NAMRU3/2008 64 1
A/Bar-
A/Turkey/65-596/2006 headedGoose/Qinghai/1A/2005 1 0
A/Turkey/65-596/2006 A/Chicken/India/Niv-33487/2006 | 1.414 0
A/Turkey/65-596/2006 A/Egypt/4226-NAMRU3/2007 1.414 0
A/Turkey/65-596/2006 A/Egypt/1394-NAMRU3/2007 2 0
A/Turkey/65-596/2006 A/Egypt/0215-NAMRU3/2007 2 0
A/Turkey/65-596/2006 A/Anhui/1/2005 24 1
A/Turkey/65-596/2006 A/Chicken/Korea/Gimje/2008 5.657 1
A/Chicken/Egypt/9403-
A/Turkey/65-596/2006 NAMRU3/2007 8 1
A/Turkey/65-596/2006 A/Egypt/2321-NAMRU3/2007 1.414 0
A/Turkey/65-596/2006 A/Egypt/2786-NAMRU3/2006 1.414 0
A/JapaneseWhiteEye/HongKong/1
A/Turkey/65-596/2006 038/2006 90.51 1
A/CommonMagpie/HongKong/505
2/2007 A/HongKong/6841/2010 2 0
A/CommonMagpie/HongKong/505 A/Bar-
2/2007 headedGoose/Mongolia/x53/2009 | 1.414 0
A/CommonMagpie/HongKong/505 | A/GreyHeron/HongKong/1046/200
2/2007 8 2 0
A/Goose/HongKong/739.2/2002 A/HongKong/213/2003 1.414 0
45.25
A/Chicken/India/Niv-33487/2006 A/Goose/Guiyang/337/2006 5 1
43.31
A/Chicken/India/Niv-33487/2006 A/Anhui/1/2005 35 1
A/Chicken/India/Niv-33487/2006 A/Chicken/Vietnam/Ncvd- 32 1




016/2008

A/Chicken/India/Niv-33487/2006 A/Chicken/Korea/Gimje/2008 16 1
A/JapaneseWhiteEye/HongKong/1
A/Chicken/India/Niv-33487/2006 038/2006 3.414 0
A/Egypt/4226-NAMRU3/2007 A/Egypt/1394-NAMRU3/2007 34 0
A/Egypt/4226-NAMRU3/2007 A/Egypt/0215-NAMRU3/2007 2 0
22.62
A/Egypt/4226-NAMRU3/2007 A/Anhui/1/2005 7 1
A/Egypt/4226-NAMRU3/2007 A/Egypt/9539-NAMRU3/2009 4 1
A/Anhui/1/2005 A/Goose/Guiyang/337/2006 32 1
A/Anhui/1/2005 A/Guangxi/1/2005 1.414 0
A/Anhui/1/2005 A/Duck/Laos/3295/2006 1.207 0
A/JapaneseWhiteEye/HongKong/1
A/Anhui/1/2005 038/2006 2 0
A/HongKong/213/2003 A/Vietnam/Jp30321/2005 8 1
11.31
A/HongKong/213/2003 A/Vietnam/Jp4207/2005 4 1
A/HongKong/213/2003 A/Vietnam/Jp14/2005 5.657 1
362.0
A/Egypt/N03072/2010 A/Egypt/3300-NAMRU3/2008 39 1
A/JapaneseWhiteEye/HongKong/1
A/Duck/Laos/3295/2006 038/2006 2.121 0
A/Duck/Hunan/795/2002 A/Turkey/Turkey/1/2005 1.414 0
A/Egret/Egypt/1162-
A/Duck/Hunan/795/2002 NAMRU3/2006 1 0
A/Chicken/Vietnam/Ncvd-
A/Duck/Hunan/795/2002 016/2008 64 1
A/Bar-
A/Duck/Hunan/795/2002 headedGoose/Qinghai/1A/2005 | 0.707 0
A/Duck/Hunan/795/2002 A/Egypt/1394-NAMRU3/2007 5.657 1
A/WhooperSwan/Mongolia/244/20
A/Duck/Hunan/795/2002 05 1.414 0
A/Duck/Hunan/795/2002 A/Chicken/Korea/Gimje/2008 8 1
A/Duck/Hunan/795/2002 A/Egypt/2321-NAMRU3/2007 1.414 0
A/Duck/Hunan/795/2002 A/Turkey/65-596/2006 2.121 0
A/JapaneseWhiteEye/HongKong/1 | 22.62
A/Duck/Hunan/795/2002 038/2006 7 1
A/Duck/Hunan/795/2002 A/Goose/Guiyang/337/2006 64 1
A/Duck/Hunan/795/2002 A/Egypt/4226-NAMRU3/2007 0.707 0




A/Duck/Hunan/795/2002 A/Egypt/0215-NAMRU3/2007 2
A/Duck/Hunan/795/2002 A/Chicken/India/Niv-33487/2006 | 1.414
A/Duck/Hunan/795/2002 A/Anhui/1/2005 32
A/Chicken/Egypt/9403-
A/Duck/Hunan/795/2002 NAMRU3/2007 8
A/Duck/Hunan/795/2002 A/Egypt/2786-NAMRU3/2006 2
A/Bar- A/MuscovyDuck/Vietnam/1455/20
headedGoose/Qinghai/1A/2005 06 1.914
A/Bar- A/Egret/Egypt/1162-
headedGoose/Qinghai/1A/2005 NAMRU3/2006 0.707
A/Bar-
headedGoose/Qinghai/1A/2005 A/Duck/Hunan/15/2004 8
A/Bar- 24.62
headedGoose/Qinghai/1A/2005 A/Egypt/3300-NAMRU3/2008 75
A/Bar-
headedGoose/Qinghai/1A/2005 A/Guangxi/1/2005 8
A/Bar-
headedGoose/Qinghai/1A/2005 A/Egypt/0215-NAMRU3/2007 2
A/Bar-
headedGoose/Qinghai/1A/2005 A/Egypt/1394-NAMRU3/2007 2.828
A/Bar-
headedGoose/Qinghai/1A/2005 A/Egypt/4226-NAMRU3/2007 1
A/Bar- 13.65
headedGoose/Qinghai/1A/2005 A/Anhui/1/2005 7
A/Bar- A/Chicken/Egypt/9403- 11.31
headedGoose/Qinghai/1A/2005 NAMRU3/2007 4
A/Bar-
headedGoose/Qinghai/1A/2005 A/Egypt/2321-NAMRU3/2007 2
A/Bar-
headedGoose/Qinghai/1A/2005 A/Egypt/2786-NAMRU3/2006 2
A/Bar-
headedGoose/Mongolia/x53/2009 A/HongKong/6841/2010 1
A/Egypt/1394-NAMRU3/2007 A/Egypt/0215-NAMRU3/2007 5.657
A/Egypt/1394-NAMRU3/2007 A/Anhui/1/2005 32
A/Chicken/Egypt/9403-
A/Egypt/1394-NAMRU3/2007 NAMRU3/2007 77.25
A/WhooperSwan/Mongolia/244/20 1.310
05 A/Turkey/Turkey/1/2005 5

A/WhooperSwan/Mongolia/244/20

A/Egret/Egypt/1162-




05 NAMRU3/2006
A/WhooperSwan/Mongolia/244/20 A/Chicken/Vietnam/Ncvd-
05 016/2008 90.51 1
A/WhooperSwan/Mongolia/244/20 A/Bar- 1.588
05 headedGoose/Qinghai/1A/2005 5 0
A/WhooperSwan/Mongolia/244/20
05 A/Egypt/1394-NAMRU3/2007 2.828 0
A/WhooperSwan/Mongolia/244/20
05 A/Chicken/Korea/Gimje/2008 16 1
A/WhooperSwan/Mongolia/244/20
05 A/Egypt/2321-NAMRU3/2007 4 1
A/WhooperSwan/Mongolia/244/20
05 A/Turkey/65-596/2006 1.5 0
A/WhooperSwan/Mongolia/244/20 | A/MuscovyDuck/Vietnam/1455/20
05 06 2.828 0
A/WhooperSwan/Mongolia/244/20
05 A/Goose/Guiyang/337/2006 90.51 1
A/WhooperSwan/Mongolia/244/20 61.25
05 A/Egypt/3300-NAMRU3/2008 5 1
A/WhooperSwan/Mongolia/244/20
05 A/Egypt/4226-NAMRU3/2007 1.414 0
A/WhooperSwan/Mongolia/244/20
05 A/Egypt/0215-NAMRU3/2007 2.828 0
A/WhooperSwan/Mongolia/244/20
05 A/Chicken/India/Niv-33487/2006 1 0
A/WhooperSwan/Mongolia/244/20 A/Chicken/Egypt/9403- 22.62
05 NAMRU3/2007 7 1
A/WhooperSwan/Mongolia/244/20
05 A/Egypt/321/2007 2.828 0
A/WhooperSwan/Mongolia/244/20
05 A/Egypt/2786-NAMRU3/2006 2.828 0
A/HongKong/156/1997 A/Teal/HongKong/2978.1/2002 5.657 1
A/HongKong/156/1997 A/Vietnam/1203/2004 16 1
A/HongKong/156/1997 A/Vietnam/Jp178/2004 5.657 1
A/HongKong/156/1997 A/Goose/HongKong/739.2/2002 | 2.828 0
A/HongKong/156/1997 A/HongKong/213/2003 6.657 1
A/HongKong/156/1997 A/Goose/Vietnam/113/2001 2.828 0
A/HongKong/156/1997 A/Vietnam/Jp4207/2005 5.657 1
A/HongKong/156/1997 A/Vietnam/Jp30321/2005 8 1




A/HongKong/156/1997 A/Vietnam/Jp14/2005 8 1
A/Chicken/Korea/Gimje/2008 A/Goose/Guiyang/337/2006 32 1
65.10
A/Chicken/Korea/Gimje/2008 A/Anhui/1/2005 05 1
A/Chicken/Vietnam/Ncvd- 45.25
A/Chicken/Korea/Gimje/2008 016/2008 5 1
22.62
A/Chicken/Korea/Gimje/2008 A/Duck/Laos/3295/2006 7 1
A/JapaneseWhiteEye/HongKong/1 | 77.25
A/Chicken/Korea/Gimje/2008 038/2006 5 1
A/Egypt/2321-NAMRU3/2007 A/Egypt/0215-NAMRU3/2007 2 0
A/Egypt/2321-NAMRU3/2007 A/Egypt/1394-NAMRU3/2007 2.828 0
A/Egypt/2321-NAMRU3/2007 A/Egypt/4226-NAMRU3/2007 2414 0
45.25
A/Egypt/2321-NAMRU3/2007 A/Anhui/1/2005 5 1
A/Egypt/2321-NAMRU3/2007 A/Egypt/N03072/2010 2.828 0
A/JapaneseWhiteEye/HongKong/1 22.62
038/2006 A/Goose/Guiyang/337/2006 7 1
A/JapaneseWhiteEye/HongKong/1 A/Chicken/Vietnam/Ncvd-
038/2006 016/2008 32 1
A/Egypt/1394-NAMRU3/2007 A/Egypt/N03072/2010 1 0
A/MuscovyDuck/Vietnam/1455/20 | A/lCommonMagpie/HongKong/505
06 2/2007 2 0
A/MuscovyDuck/Vietnam/1455/20 | A/GreyHeron/HongKong/1046/200
06 8 2 0
A/Thailand/16/2004 A/Duck/Hunan/15/2004 2 0
11.31
A/Thailand/16/2004 A/Guangxi/1/2005 4 1
22.62
A/Thailand/16/2004 A/Indonesia/Cdc625/2006 7 1
A/Chicken/Vietnam/Ncvd- 22.62
A/Goose/Guiyang/337/2006 016/2008 7 1
A/Vietnam/Jp178/2004 A/Vietnam/Jp30321/2005 4 1
A/Vietnam/Jp178/2004 A/Vietnam/Jp4207/2005 1.414 0
A/Vietnam/Jp178/2004 A/Vietnam/Jp14/2005 1.414 0
A/WhooperSwan/Mongolia/244/20
A/Indonesia/Cdc625/2006 05 4 1
A/Indonesia/Cdc625/2006 A/Anhui/1/2005 32 1
A/Indonesia/Cdc625/2006 A/Duck/Hunan/15/2004 16 1




A/Indonesia/Cdc625/2006 A/Guangxi/1/2005 32 1
A/Bar-
A/Indonesia/Cdc625/2006 headedGoose/Qinghai/1A/2005 | 2.828 0
A/Egypt/0215-NAMRU3/2007 A/Egypt/3300-NAMRU3/2008 64 1
A/Chicken/Egypt/9403-
A/Egypt/0215-NAMRU3/2007 NAMRU3/2007 32 1
A/Indonesia/5/2005 A/Turkey/Turkey/1/2005 5.657 1
A/Indonesia/5/2005 A/Duck/Hunan/795/2002 1.207 0
A/Indonesia/5/2005 A/Duck/Hunan/15/2004 8 1
A/Bar-
A/Indonesia/5/2005 headedGoose/Qinghai/1A/2005 | 5.657 1
A/Indonesia/5/2005 A/Indonesia/Cdc357/2006 1.414 0
A/WhooperSwan/Mongolia/244/20 | 4.828
A/Indonesia/5/2005 05 5 1
43.31
A/Indonesia/5/2005 A/Chicken/Korea/Gimje/2008 35 1
A/Indonesia/5/2005 A/Turkey/65-596/2006 4 1
A/MuscovyDuck/Vietnam/1455/20
A/Indonesia/5/2005 06 2.828 0
A/Indonesia/5/2005 A/Goose/Guiyang/337/2006 64 1
11.31
A/Indonesia/5/2005 A/Guangxi/1/2005 4 1
A/Indonesia/5/2005 A/Indonesia/Cdc625/2006 5.657 1
4.828
A/Indonesia/5/2005 A/Chicken/India/Niv-33487/2006 5 1
A/CommonMagpie/HongKong/645
A/Indonesia/5/2005 /2006 8 1
45.25
A/Indonesia/5/2005 A/Duck/Laos/3295/2006 5 1
A/CommonMagpie/HongKong/645 | A/JapaneseWhiteEye/HongKong/1
/2006 038/2006 2.828 0
A/Duck/Hunan/101/2004 A/Vietnam/1203/2004 4 1
A/Duck/Hunan/101/2004 A/Indonesia/5/2005 2.828 0
A/Bar-
A/Duck/Hunan/101/2004 headedGoose/Qinghai/1A/2005 | 0.707 0
A/Chicken/Egypt/9403- 22.62
NAMRU3/2007 A/Anhui/1/2005 7 1
A/Egypt/321/2007 A/Anhui/1/2005 90.51 1
A/Egypt/321/2007 A/Duck/Laos/3295/2006 16 1




A/JapaneseWhiteEye/HongKong/1

A/Egypt/321/2007 038/2006 8 1

A/Vietnam/Jp14/2005 A/Vietnam/Jp30321/2005 2.828 0

A/Egypt/2786-NAMRU3/2006 A/Egypt/4226-NAMRU3/2007 2 0

A/Egypt/2786-NAMRU3/2006 A/Egypt/1394-NAMRU3/2007 2 0

A/Egypt/2786-NAMRU3/2006 A/Egypt/0215-NAMRU3/2007 2.828 0

A/Egypt/2786-NAMRU3/2006 A/Anhui/1/2005 90.51 1
181.0

A/Egypt/2786-NAMRU3/2006 A/Egypt/3300-NAMRU3/2008 19 1

A/Chicken/Egypt/9403-

A/Egypt/2786-NAMRU3/2006 NAMRU3/2007 64 1

A/Egypt/2786-NAMRU3/2006 A/Egypt/2321-NAMRU3/2007 5.657 1

A/HongKong/6841/2010 A/Anhui/1/2005 32 1
A/Chicken/Vietnam/Ncvd- A/Chicken/Vietnam/Ncvd- 45.25

035/2008 016/2008 5 1

A/Vietnam/1203/2004 A/Turkey/Turkey/1/2005 74 1

A/Chicken/Vietham/Ncvd-

A/Vietnam/1203/2004 035/2008 8 1

A/Vietnam/1203/2004 A/Indonesia/Cdc357/2006 16 1

A/Vietnam/1203/2004 A/Egypt/4226-NAMRU3/2007 32 1
88.56

A/Vietnam/1203/2004 A/Anhui/1/2005 85 1
21.65

A/Vietnam/1203/2004 A/Duck/Laos/3295/2006 7 1
A/Chicken/Vietnam/Ncvd- 45.25

A/Vietnam/1203/2004 016/2008 5 1
A/Bar- 27.45

A/Vietnam/1203/2004 headedGoose/Qinghai/1A/2005 6 1
A/WhooperSwan/Mongolia/244/20 | 48.97

A/Vietnam/1203/2004 05 05 1
45.25

A/Vietnam/1203/2004 A/Egypt/2321-NAMRU3/2007 5 1
A/JapaneseWhiteEye/HongKong/1 | 86.62

A/Vietnam/1203/2004 038/2006 75 1

A/Vietnam/1203/2004 A/Egypt/0215-NAMRU3/2007 32 1

A/Vietnam/1203/2004 A/Vietnam/Jp30321/2005 16 1
27.31

A/Vietnam/1203/2004 A/Indonesia/5/2005 35 1

A/Vietnam/1203/2004 A/Chicken/Egypt/9403- 90.51 1




NAMRU3/2007

A/Vietnam/1203/2004 A/Egypt/2786-NAMRU3/2006 90.51
45.25
A/Vietnam/1203/2004 A/Egypt/321/2007 5
45.25
A/Indonesia/Cdc357/2006 A/Anhui/1/2005 5
11.31
A/Vietnam/1194/2004 A/Turkey/Turkey/1/2005 4
A/Egypt/9539-NAMRU3/2009 A/Egypt/3300-NAMRU3/2008 32
A/Chicken/Egypt/9403-
A/Egypt/9539-NAMRU3/2009 NAMRU3/2007 16
A/Vietnam/Jp4207/2005 A/Vietnam/Jp30321/2005 8
A/CommonMagpie/HongKong/505
2/2007 A/Anhui/1/2005 32
A/CommonMagpie/HongKong/505 | A/JapaneseWhiteEye/HongKong/1 | 16.97
2/2007 038/2006 05
181.0
A/Egypt/3300-NAMRU3/2008 A/Anhui/1/2005 19
A/GreyHeron/HongKong/1046/200 | A/JapaneseWhiteEye/HongKong/1
8 038/2006 16
A/Egypt/4226-NAMRU3/2007 A/Egypt/3300-NAMRU3/2008 48
A/Chicken/Egypt/9403- 13.65
A/Egypt/4226-NAMRU3/2007 NAMRU3/2007 7
A/Chicken/Vietnam/Ncvd-
A/Anhui/1/2005 016/2008 64
45.25
A/HongKong/213/2003 A/Vietnam/1203/2004 5
11.31
A/HongKong/213/2003 A/Vietnam/Jp178/2004 4
22.62
A/Duck/Hunan/795/2002 A/Egypt/3300-NAMRU3/2008 7
A/Bar- A/CommonMagpie/HongKong/505
headedGoose/Qinghai/1A/2005 2/2007 7.657
A/Bar- A/GreyHeron/HongKong/1046/200
headedGoose/Qinghai/1A/2005 8 5.657
A/Bar- A/JapaneseWhiteEye/HongKong/1
headedGoose/Qinghai/1A/2005 038/2006 5
A/Bar- 22.62
headedGoose/Mongolia/x53/2009 A/Anhui/1/2005 7




A/Egypt/1394-NAMRU3/2007 A/Egypt/3300-NAMRU3/2008 128
A/WhooperSwan/Mongolia/244/20
05 A/Duck/Hunan/15/2004 16
A/WhooperSwan/Mongolia/244/20 | A/JapaneseWhiteEye/HongKong/1 | 22.62
05 038/2006 7
A/WhooperSwan/Mongolia/244/20 22.62
05 A/Guangxi/1/2005 7
A/WhooperSwan/Mongolia/244/20
05 A/Anhui/1/2005 64
A/WhooperSwan/Mongolia/244/20 22.62
05 A/Duck/Laos/3295/2006 7
A/Egypt/2321-NAMRU3/2007 A/Egypt/3300-NAMRU3/2008 144
A/Egypt/2321-NAMRU3/2007 A/Egypt/9539-NAMRU3/2009 8
A/Chicken/Egypt/9403- 33.94
A/Egypt/2321-NAMRU3/2007 NAMRU3/2007 1
A/MuscovyDuck/Vietnam/1455/20 | A/JapaneseWhiteEye/HongKong/1 | 3.828
06 038/2006 5
A/Bar- 11.31
A/Thailand/16/2004 headedGoose/Qinghai/1A/2005 4
22.62
A/Thailand/16/2004 A/Indonesia/Cdc357/2006 7
A/WhooperSwan/Mongolia/244/20 | 27.31
A/Thailand/16/2004 05 35
33.94
A/Thailand/16/2004 A/Anhui/1/2005 1
22.62
A/Thailand/16/2004 A/Indonesia/5/2005 7
A/Thailand/16/2004 A/Egypt/321/2007 32
11.31
A/Thailand/16/2004 A/Duck/Laos/3295/2006 4
A/JapaneseWhiteEye/HongKong/1
A/Thailand/16/2004 038/2006 32
A/Egypt/0215-NAMRU3/2007 A/Anhui/1/2005 32
A/Chicken/Vietnam/Ncvd- 27.31
A/Indonesia/5/2005 016/2008 35
A/JapaneseWhiteEye/HongKong/1 | 22.62
A/Indonesia/5/2005 038/2006 7
A/Indonesia/5/2005 A/Anhui/1/2005 16
A/Chicken/Egypt/9403- A/Egypt/3300-NAMRU3/2008 19.31




NAMRU3/2007

35




Part II Viral strains used in the HI dataset above.

The HA protein sequences were downloaded from Influenza Virus Resourcs for most
virus except two virus A/Egypt/321/2007 and A/Chicken/Vietnam/Ncvd-035/2008 (in
bold), those of which were downloaded from GISAID.

Clade it belongs Accession

Strain to number
A/HongKong/156/1997 0 GU052127
A/Goose/Vietnam/113/2001 3 GU052105
A/Duck/Hunan/795/2002 2.1.1 CY028963
A/Goose/HongKong/739.2/2002 1 GU052457
A/Teal/HongKong/2978.1/2002 5 AY651352
A/HongKong/213/2003 1 EF541401
A/Duck/Hunan/15/2004 2.3.3 EF670479
A/Duck/Hunan/101/2004 2.3.1 AY651365
A/Thailand/16/2004 1 EU268219
A/Vietnam/1203/2004 1 EF541403
A/Vietnam/Jp178/2004 1 EF456795
A/Vietnam/1194/2004 1 AY651333
A/Anhui/1/2005 234 DQ371928
A/Bar-headedGoose/Qinghai/1A/2005 2.2 DQ659327
A/Guangxi/1/2005 234 DQ371930
A/Indonesia/5/2005 2.1.3.2 EF541394
A/Turkey/Turkey/1/2005 2.2.1 EF619980
A/Vietnam/Jp4207/2005 1 EF456798
A/Vietnam/Jp30321/2005 1 EF456802
A/Vietnam/Jp14/2005 1 EF456799
A/WhooperSwan/Mongolia/244/2005 2.2 DQ659326
A/Egypt/2786-NAMRU3/2006 2.2.1 EF042616
A/Chicken/India/Niv-33487/2006 2.2 EF362418
A/CommonMagpie/HongKong/645/2006 2.3.4 DQ992839
A/Duck/Laos/3295/2006 234 DQ845348
A/Egret/Egypt/1162-NAMRU3/2006 2.2.1 EU719116
A/Goose/Guiyang/337/2006 4 DQ992765
A/Indonesia/Cdc625/2006 2.1.2 CY014433
A/Indonesia/Cdc357/2006 2.1.3.2 CY014207

A/JapaneseWhiteEye/HongKong/1038/20

06 234 DQ992842




A/MuscovyDuck/Vietnam/1455/2006 2.3.2 CY029535
A/Turkey/65-596/2006 2.2 EF619998
A/Egypt/0215-NAMRU3/2007 2.2.1 F)226064
A/Chicken/Egypt/9403-NAMRU3/2007 2.2.1.1 EU623468
A/CommonMagpie/HongKong/5052/200
7 2.3.2.1 CY036173
A/Egypt/2321-NAMRU3/2007 2.2.1 EF535822
A/Egypt/321/2007 2.2.1 EPI173707
A/Egypt/4226-NAMRU3/2007 2.2.1 EU095032
A/Egypt/1394-NAMRU3/2007 2.2.1 EF535817
A/Chicken/Vietnam/Ncvd-
03572008 2.34.2 EPI284489
A/Chicken/Vietnam/Ncvd-016/2008 7.1 F)842476
A/Chicken/Korea/Gimje/2008 2.3.2.1 GQ412053
A/Egypt/3300-NAMRU3/2008 2.2.1.1 F)226061
A/GreyHeron/HongKong/1046/2008 2.3.2.1 CY036245
A/Bar-headedGoose/Mongolia/x53/2009 2.3.2.1 AB523767
A/Egypt/9539-NAMRU3/2009 2.2.1 CY062457
A/Egypt/N03072/2010 2.2.1 CY062484
A/HongKong/6841/2010 2.3.2.1 HQ636461




Part III Reference for HI data

1 Lindsay E. Edwards, Doan C. Nguyen, Xiuhua Lu, Henrietta Hall, Amanda Balish, Jan E.
Mabry, Wilina Lim, Nancy J.Cox, Alexander Klimov, Jacquelin M. Katz (2004). Antigenic
characteristics of recent avian influenza A H5N1 viruses isolated from humans.
International Congress Series 1263, 109 - 113

2 WHO (2006). Antigenic and genetic characteristics of HSN1 viruses and candidate H5N1
vaccine viruses developed for potential use as pre-pandemic vaccines.

3 The World Health Organization Global Influenza Program Surveillance Network (2005).
Evolution of HSN1 Avian Influenza Viruses in Asia . Emerging Infectious Diseases 11, No.
10

4 Wai Lan Wu, Yixin Chen, Pui Wang, Wenjun Song, Siu-Ying Lau, Jane M., Rayner, Gavin J.
D. Smith, Robert G. Webster, J. S. Malik Peiris, Tianwei Lin, Ningshao Xia, Yi Guan and
Honglin Chen (2008). Antigenic profile of avian H5N1 viruses in Asia from 2002-2007 . J
Virol 82, 1798-807.

5 WHO (2008,February). Antigenic and genetic characteristics of H5N1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

6 WHO (2008,September). Antigenic and genetic characteristics of H5SN1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

7 WHO (2009,February). Antigenic and genetic characteristics of H5SN1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

8 WHO (2009,September). Antigenic and genetic characteristics of H5N1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

9 WHO (2010,February). Antigenic and genetic characteristics of H5N1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

10 WHO (2010,September). Antigenic and genetic characteristics of H5SN1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

11 WHO (2011,February). Antigenic and genetic characteristics of H5SN1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

12 Katharine M. Sturm-Ramirez, Trevor Ellis, Barry Bousfield, Yi Guan, Malik Peiris, Robert
Webster (2004). HSN1 influenza A viruses from 2002 are highly pathogenic in waterfowl.
International Congress Series 1263,200 - 204.

13 Katharine M. Sturm-Ramirez, Trevor Ellis, Barry Bousfield, Lucy Bissett,Kitman Dyrting,
Jerold E. Rehg, Leo Poon, Yi Guan,Malik Peiris, and Robert G. Webster (2004).
Reemerging H5N1 Influenza Viruses in Hong Kong in 2002 Are Highly Pathogenic to
Ducks. ] Virol,4892-4901

14 G.]. D. Smith, X. H. Fan, J. Wang, K. S. Li, K. Qin, J. X. Zhang, D. Vijaykrishna, C. L.
Cheung, K. Huang, J. M. Rayner, J. S. M. Peiris, H. Chen, R. G. Webster, and Y. Guan (2006).
Emergence and predominance of an H5N1 influenza variant in China. PNAS, 16936-
16941.



15 M. F. Ducatez, C. M. Olinger, A. A. Owoade, Z. Tarnagda, M. C. Tahita, A. Sow, S. De
Landtsheer, W. Ammerlaan, J. B. Ouedraogo, A. D. M. E. Osterhaus, R. A. M. Fouchier and
C. P. Muller (2007). Molecular and antigenic evolution and geographical spread of H5N1
highly pathogenic avian influenza viruses in western Africa. Journal of General Virology
88, 2297-2306.

16 Tung Nguyen, C. Todd Davis, William Stembridge, Bo Shu, Amanda Balish, Kenjiro Inui,
Hoa T. Do, Huong T. Ngo, Xiu-Feng Wan, Margaret McCarron, Stephen E. Lindstrom,
Nancy J. Cox, Cam V. Nguyen, Alexander I. Klimov, Ruben O. Donis (2009).
Characterization of a highly pathogenic avian influenza H5N1 virus sublineage in poultry
seized at ports of entry into Vietnam. Virology 387, 250-256.

17 Jie Dong, Yumiko Matsuoka, Taronna R. Maines, David E. Swayne, Eduardo O’ Neill, C.
Todd Davis, Neal Van-Hoven, Amanda Balish, Hong-jie Yu, Jacqueline M. Katz, Alexander
Klimov, Nancy Cox, De-xin Li, Yu Wang, Yuan-ji Guo, Wei-zhong Yang, Ruben O. Donis,
Yue-long Shu (2009). Development of a new candidate H5N1 avian influenza virus for
pre-pandemic vaccine production. Influenza and Other Respiratory Viruses 3(6), 287-295.
18 Yanbing Li, Jianzhong Shi, Gongxun Zhong, Guohua Deng, Guobin Tian, Jinying Ge,
Xianying Zeng, Jiasheng Song, Dongming Zhao, Liling Liu, Yongping Jiang, Yuntao Guan,
Zhigao Bu, and Hualan Chen (2010). Continued Evolution of H5SN1 Influenza Viruses in
Wild Birds, Domestic Poultry, and Humans in China from 2004 to 2009. J Virol, 8389-
8397.

19 Amanda L. Balish, C. Todd Davis, Magdi D. Saad, Nasr El-Sayed, Hala Esmat, Jeffrey A.
Tjaden, Kenneth C. Earhart, Lu’ ay E. Ahmed, Mohamed Abd El-Halem, Abdel Hakem M.
Ali, Samir A. Nassif, Elham A. El-Ebiary, M. Taha, Mona M. Aly, Abdelstattar Arafa, Eduardo
O’ Neill, Xu Xiyan, Nancy J. Cox, Ruben O. Donis, and Alexander I. Klimov (2010).
Antigenic and Genetic Diversity of Highly Pathogenic Avian Influenza A (H5N1) Viruses
Isolated in Egypt. AVIAN DISEASES 54, 329-334.

20 WHO (2011,September). Antigenic and genetic characteristics of HSN1 viruses and
candidate H5N1 vaccine viruses developed for potential use as human vaccines.

21 WHO (2011,September) Antigenic and genetic characteristics of zoonotic influenza
viruses and

development of candidate vaccine viruses for pandemic preparedness



