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LETTER

Emergence and spread of novel H5N8, H5N5 and H5N1 clade 2.3.4.4 highly
pathogenic avian influenza in 2020

Nicola S. Lewisa,b, Ashley C. Banyarda, Elliot Whittarda, Talgat Karibayevc, Thamer Al Kafagid, Ilya Chvalae,
Alex Byrnea, Saduakassova Meruyert (Akberovna)f, Jacqueline Kingh, Timm Harderh, Christian Grundh,
Steve Essena, Scott M. Reida, Adam Brouwera, Nikolay G. Zinyakove, Azimkhan Tegzhanovc, Victor Irzae,
Anne Pohlmann h, Martin Beer h, Ron A. M. Fouchierg, Sultanov Akhmetzhan (Akievich)f and Ian
H. Browna

aDepartment of Virology, Animal and Plant Health Agency, OIE/FAO International Reference Laboratory for Avian Influenza, Swine
Influenza and Newcastle Disease Virus, Surrey, UK; bDepartment of Pathobiology and Population Sciences, Royal Veterinary College,
Addlestone, UK; cNational Veterinary Reference Centre, Infectious Diseases Laboratory, The Committee for Veterinary Control and
Supervision, Nur-Sultan City, Republic of Kazakhstan; dVeterinary Directorate, Baghdad, Iraq; eNational Reference Laboratory for Avian
Influenza and Newcastle Disease, Federal Centre for Animal Health (FGBI “ARRIAH”), Yur’evets Vladimir, Russia; fDepartment of Virology,
The Kazakh Scientific Research Veterinary Institute (KazSRVI), Non-Commercial JSC “National Agrarian Science and Educational Centre”,
Almaty, Republic of Kazakhstan; gErasmus MC Department of Viroscience, Rotterdam, Netherlands; hInstitute of Diagnostic Virology,
Friedrich-Loeffler-Institut, Federal Research Institute of Animal Health, Greifswald-Insel Riems, Germany

ABSTRACT

Analyses of HPAI H5 viruses from poultry outbreaks across a wide Eurasian region since July 2020 including the Russian
Federation, Republics of Iraq and Kazakhstan, and recent detections in migratory waterfowl in the Netherlands, revealed
undetected maintenance of H5N8, likely in galliform poultry since 2017/18 and both H5N5 and H5N1. All viruses belong
to A/H5 clade 2.3.4.4b with closely related HA genes. Heterogeneity in Eurasian H5Nx HPAI emerging variants threatens
poultry production, food security and veterinary public health.
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The emergence of H5N8 HPAIV across

Eurasia

Highly pathogenic avian influenza (HPAI) viruses

continue to threaten poultry production and food

security throughout Eurasia, the Middle East and

Africa [1]. Here we characterize the emerging events

in Eurasia and assess evolution, diffusion and risk

mitigation. Since 2008, the H5Nx clades have steadily

evolved to constitute a genetically and antigenically

broad series of isolates (assessed in [2]). Prior to the

detection of H5N8 viruses in poultry in the Republic

of Iraq in May 2020, in Russia in July and August

2020 and in Kazakhstan during September 2020,

small H5N8 outbreaks had been reported in early

2020 across the European poultry sector (Figure 1

(A)). The HA genes of European clade 2.3.4.4b

H5N8 viruses detected during the first six months of

2020 clustered into two distinct groups – one within

Bulgaria with genetic relationships to previously

detected viruses in the country since 2018, and one

monophyletic clade of viruses from early 2020

detected in Hungary, the Czech Republic, Germany

and Poland. The phylogenetic patterns within Europe

in early 2020 suggested that some H5N8 viruses were

being maintained in European poultry whilst

additional new variants from unknown sources were

being sporadically introduced into other European

countries e.g. Hungary, Germany, the Czech Republic

and Poland with detection in wild and domestic birds

(Figure 1(B)).

In May 2020, the Republic of Iraq reported H5N8

in poultry, having not detected outbreaks for over a

year. Whole genome sequence data demonstrated

that a new H5 2.3.4.4b variant had emerged, with a

complete gene cassette indicating the closest genetic

relatives as being those from the Eurasian 2.3.4.4b

H5 outbreaks in 2017/18. The long branch lengths

for all segments to these closest relatives suggested

that the virus had been circulating undetected for

the intervening period and that this circulation
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possibly occurred in galliform poultry, as there was no

evidence of reassortment (Figure 1(B)).

Following outbreaks in Iraq, detections of H5N8 in

the Chelyabinskaya Oblast (Chelyabinsk), southern

central Russia were reported in late July 2020 and

impacted on backyard chickens, geese and ducks.

Interaction with wild birds was stated as the most

likely incursion route [3]. A total of 11 cases were

described in the period from August to September in

Tyumen, Omsk and Kurgan.

Concurrent with H5 detections in Russia were out-

breaks in neighbouring Kazakhstan, in backyard poul-

try, across the north-central region of the country,

including Kostanay, Akmola, and Pavlodar. Culling

of flocks was undertaken alongside implementation

of surveillance zones and vaccination. Samples sub-

mitted by the National Veterinary Reference Centre,

Kazakhstan to the Animal and Plant Health Agency,

UK on FTA cards were triaged diagnostically for viral

nucleic acid. All samples were positive for H5N8

nucleic acid by subtype-specific real-time RT-PCR

[4,5]. Genetic analyses of the whole genomes from

the Kazakhstan outbreaks demonstrated that for all

segments they were highly similar to the H5N8 virus

from Iraq as evidenced by relatively short branch

lengths within this Iraqi-like cluster linked by a long

branch to ancestral strains (Figure 1(B)).

H5 HPAI was detected in nine Eurasian Wigeons

(Mareca Penelope) in the Netherlands that were caught

onOctober 16, andwhole genome sequences were gen-

erated for four of these and deposited onto GISAID

(Figure 1(B)). The H5N8 virus detected in oneWigeon

(A_Eurasian_Wigeon_Netherland-

s_7_2020_AH5N8_2020_10_16) was “Iraqi-like” for

all gene segments. However, the H5N1 viruses (n=3)

had an HA and MP gene segment which were “Iraqi-

like” but there was evidence for reassortment with Eur-

asian avian lineage LPAI genes in all other gene seg-

ments. Closest relatives for these gene reassortants

ranged in location from across Eurasia and North

Africa and in time from 2010 to 2019, suggesting

under-surveillance of the genetic diversity of avian

influenza viruses in both wild and domestic birds and

that attempting to estimate the time to most recent

common ancestor for this emergence would likely be

confounded by such under-surveillance.

H5 HPAI was detected in a Common buzzard

(Buteo buteo) on 29 October and a Barnacle Goose

(Branta leucopsis) on 30 October in Germany, and

whole genome sequences were generated and depos-

ited onto GISAID. The H5N8 virus detected in the

barnacle goose was “Iraqi-like” for all gene segments.

However, the H5N5 virus detected in the buzzard

was “Iraqi-like” for all genes except PA, where it clus-

tered with Russian Federation LPAI H3N1 viruses

from 2018. The N5 NA from the buzzard clustered

with the H5N5 from the Russian Federation. None

of the gene segments from the latest German viruses,
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A/M_swan/NL-Roggebotsluis/16014462-019/2016_|H5N8|_2016/11/17

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

A/Ch/NL-Hiaure/16016112-001-005/2016_|H5N8|_2016/12/17

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/goose/Hungary/1030/2017_|H5N8|_2017/01/11

A/chicken/Mari_El/870/2018_|H5N8|_2018/08/03

A/T_Dk/NL-Almeerder_Zand/16014341-003/2016_|H5N8|_2016/11/16

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

A/chicken/Voronezh/18/2017_|H5N8|_2017/01/06

A/Mallard/Hungary/1574b/2017_|H5N8|_2017/01/14

A/Eur_Wig/NL-Ferwert/16015273-002/2016_|H5N8|_2016/12/01

A/Dk/NL-Kamperveen/16016104-001-005/2016_|H5N8|_2016/12/15

A/T_Dk/NL-Zuidoost_Beemster/16014148-002/2016_|H5N8|_2016/11/14

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/long-eared_owl/Voronezh/16/2017_|H5N8|_2017/01/06

A/P_falcon/NL-Vrouwenpolder_Zeeland/16015510-001/2016_|H5N8|_2016/12/07

A/crow/NL-Oostwoud/16015372-004/2016_|H5N8|_2016/12/05

A/Eur_Wig/NL-De_Waal_Texel/16014891-004/2016_|H5N8|_2016/11/27

A/chicken/Wales/000023/2016_|H5N8|_2016/12/312016/12/31

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_|H5N8|_2016/12/11

A/chicken/Voronezh/19/2017_|H5N8|_2017/01/06

A/Peregrine_falcon/Hungary/4882/2017_|H5N8|_2017/02/07

A/wild_duck/Tyva/35/2016_|H5N8|_2016/05/25

A/goose/Samara/459/2018_|H5N8|_2018/06/22

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

A/Cygnus_olor/Belgium/2967/2017_|H5N8|_2017/03/21

A/greylag_goose/Germany-NI/AR1395-L02144/2017_|H5N8|_2017/02/02

A/chicken/Kalmykia/2661/2016_|H5N8|_2016/11/23

A/Gr_bk_bd_gull/NL-Slootdorp/16014102-005/2016_|H5N8|_2016/11/11

A/Eur_Wig/NL-Leidschendam/16015697-007/2016_|H5N8|_2016/12/10

A/wild_duck/Tatarstan/3059/2016_|H5N8|_2016/10/02

A/magpie/NL-Volendam/16014331-002/2016_|H5N8|_2016/11/16

A/wigeon/Wales/052833/2016_|H5N8|_2016/12/22

A/chicken/Penza/607/2018_|H5N8|_2018/06/19

A/chicken/Voronezh/20/2017_|H5N8|_2017/01/06

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/chicken/Egypt/M14081D/2017_|H5N8|_2017/05/10

A/Eur_Wig/NL-Gouda/16015824-001/2016_|H5N8|_2016/12/13

A/tufted_duck/Switzerland/V237/2016_|H5N8|_2016/11/13

A/goose/Samara/455/2018_|H5N8|_2018/06/22

A/chicken/Bulgaria/77_20VIR1727/2020_|H5N2|_2020/02/21

A/black-headed_gull/Tyva/41/2016_|H5N8|_2016/05/25

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/tufted_duck/Germany/AR8459-L01988/2016_|H5N8|_2016/11/08

A/duck/England/36226/14_|H5N8|_2014/11/14

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

A/chicken/Samara/679/2018_|H5N8|_2018/07/04

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/Ural_owl/Voronezh/14/2017_|H5N8|_2017/01/06

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/mute_swan/England/052110/2017_|H5N8|_2017/08/04

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/buzzard/NL-Durgerdam/16015100-004/2016_|H5N8|_2016/11/30

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

A/long-eared_owl/Voronezh/15/2017_|H5N8|_2017/01/06

A/chicken/Kursk/526/2018_|H5N8|_2018/06/15

A/Eur_Wig/NL-Reeuwijk/16015903-003/2016_|H5N8|_2016/12/13

A/turkey/England/003778/2017_|H5N8|_2017/01/15

A/Eur_Wig/NL-Vianen/16015917-006/2016_|H5N8|_2016/12/13

A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_|H5N8|_2017/01/04

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/chicken/Rostov-on-Don/1321/2017_|H5N8|_2017/10/18

A/Eur_Wig/NL-West_Graftdijk/16015746-003/2016_|H5N8|_2016/12/12

A/T_Dk/NL-Rotterdam/16014155-001/2016_|H5N8|_2016/11/14

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

A/Eur_Wig/NL-Leeuwarden/16015699-002/2016_|H5N8|_2016/12/10

A/Dk/NL-Stolwijk/16016291-016-020/2016_|H5N8|_2016/12/21

A/turkey/England/052131/2016_|H5N8|_2016/12/15|_2016/12/15

A/T_Dk/NL-Monnickendam/16013865-006-008/2016_|H5N8|_2016/11/08

A/goose/Hungary/55128/2016_|H5N8|_2016/11/11

A/chicken/Rostov-on-Don/766/2018_|H5N8|_2018/07/09

A/Eurasian_Wigeon/Netherlands/4/2016_|H5N8|_2016/12/09

A/Cygnus_olor/England/AS00918/2016_|H5N8|_2016/12/31

A/Eur_Wig/NL-Terschelling/16015692-010/2016_|H5N8|_2016/12/09

A/Eur_Wig/NL-Greonterp/16015653-001/2016_|H5N8|_2016/12/08

A/turkey/Rostov-on-Don/11/2017_|H5N8|_2017/01/01

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_|H5N8|_2016/11/16

A/great_crested_grebe/Tyva/34/2016_|H5N8|_2016/05/25

A/Eur_Wig/NL-Drieborg_Dollard/16015513-001/2016_|H5N8|_2016/12/06

A/turkey/Israel/184/2017_|H5N8|_2017/02/05

A/tufted_duck/Switzerland/V237-L02003/2016_|H5N8|_2016/11/01

A/Eur_Wig/NL-Zoeterwoude/16015702-010/2016_|H5N8|_2016/12/10

A/Eur_Wig/NL-Wormer/16016143-002/2016_|H5N8|_2016/12/18

A/Mal/NL-IJsselmuiden/16015448-002/2016_|H5N8|_2016/12/06

A/tufted_duck/Germany/AR8444-L01987/2016_|H5N8|_2016/11/07

A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_|H5N8|_2016/12/19

A/Eurasian_Wigeon/Netherlands/9/2016_|H5N8|_2016/12/04

A/mute_swan/Krasnodar/25/2017_|H5N8|_2017/01/06

A/Ch/NL-Rhenen/16016141-006/2016_|H5N8|_2016/12/17

A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_|H5N8|_2016/12/14

A/chicken/Orel/533/2018_|H5N8|_2018/06/20

A/Greylag_goose/Hungary/320/2017_|H5N8|_2017/01/04

A/Ch/NL-Abbega/X16015736/2016_|H5N8|_2016/12/12

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/Ch/NL-Zoeterwoude/16016484-021-025/2016_|H5N8|_2016/12/24

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/Eur_Wig/NL-Zwolle/16015820-002/2016_|H5N8|_2016/12/13

A/chicken/Astrakhan/3131/2016_|H5N8|_2016/12/13

A/peacock/Belgium/1017/2017_|H5N8|_2017/02/08

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/Gull10/NL-Marker_Wadden/16014466-014/2016_|H5N8|_2016/11/17

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

A/T_Dk/NL-Roggebotsluis/16014462-015/2016_|H5N8|_2016/11/17

A/chicken/Rostov-on-Don/44/2017_|H5N8|_2017/04/18

A/Eur_Wig/NL-Walterswald/16015923-003/2016_|H5N8|_2016/12/14

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/goose/Krasnodar/3144/2017_|H5N8|_2017/01/06

A/Eur_Wig/NL-De_Waal_Texel/16014891-003/2016_|H5N8|_2016/11/27

A/chicken/Rostov-on-Don/1598/2017_|H5N8|_2017/11/17

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

A/Mal/NL-Mastenbroek/16015378-002/2016_|H5N8|_2016/12/05

A/gadwall/Kurgan/2442/2016_|H5N8|_2016/08/27

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

A/Mallard/Hungary/1574a/2017_|H5N8|_2017/01/14

A/T_Dk/NL-Zuidoost_Beemster/16014148-009/2016_|H5N8|_2016/11/14

A/tufted_duck/Germany/AR8444-L01986/2016_|H5N8|_2016/11/07

A/sea_eagle/NL-Assen/16015398-002/2016_|H5N8|_2016/12/05

A/chicken/Samara/446/2018_|H5N8|_2018/06/22

0.03

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/spot-billed_duck/Korea/WA260/2017_|H7N7|_2017/02/22

A/duck/Hokkaido/143/2004_|H4N2|_2004/01/01

A/Eur_Wig/NL-Drieborg_Dollard/16015513-001/2016_|H5N8|_2016/12/06

A/barnacle_goose/Netherlands/2/2014_|H3N6|_2014/12/15

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

A/long-eared_owl/Voronezh/16/2017_|H5N8|_2017/01/06

A/mallard/Korea/H1055-2/2017_|H7N7|_2017/03/15

A/duck/Bangladesh/36227/2018_|H7N6|_2018/12/08

A/Eur_Wig/NL-Greonterp/16015653-001/2016_|H5N8|_2016/12/08

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

A/green-winged_teal/Korea/H873-5/2017_|H7N7|_2017/01/17

A/mallard/Korea/H906-3/2017_|H7N7|_2017/02/08

A/common_teal/Korea/H937-5/2017_|H7N7|_2017/02/23

A/mallard/Hungary/1574b/2017_|H5N8|_2017/01/14

A/Anas_platyrhynchos/Belgium/724/2019_|H7N3|_2019/01/21

A/gadwall/Italy/17VIR133-2/2017_|H5N5|_2017/01/10

A/duck/Jiangxi/33753/2013_|H10N3|_2013/12/15

A/mallard/Tottori/31C/2019_|H7N7|_2019/01/13

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

A/White-fronted_goose/AN/1-15-12/2016_|H5N8|_2016/12/15

A/teal/Dagestan/1017/2018_|H12N5|_2018/01/23

A/common_teal/Netherlands/1/2015_|H11N1|_2015/09/29

A/duck/Bangladesh/40835/2019_|H3N2|_2019/09/13

A/mallard/Korea/H872-1/2017_|H7N7|_2017/01/17

A/duck/Jiangxi/33759/2013_|H10N3|_2013/12/15

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/duck/Mongolia/141/2015_|H1N2|_2015/08/30

A/duck/Jiangxi/33713/2013_|H10N3|_2013/12/15

A/M_swan/NL-Groningen/16015826-001/2016_|H5N5|_2016/12/13

A/duck/Bangladesh/18D769/2017_|H6N7|_2017/01/23

A/Mute_swan/Hungary/5879/2017_|H5N5|_2017/02/14

A/duck/Bangladesh/38557/2019_|H8N4|_2019/02/08

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/duck/Jiangxi/33779/2013_|H10N3|_2013/12/15

A/Ch/NL-Rhenen/16016141-006/2016_|H5N8|_2016/12/17

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

A/mute_swan/England/052110/2017_|H5N8|_2017/08/04

A/Peregrine_falcon/Hungary/4882/2017_|H5N8|_2017/02/07

A/Anser_Fabalis/Jiangsu/J746/2017_|H6N1|_2017/01/19

A/greylag_goose/Germany-NI/AR11353-L02142/2016_|H5N5|_2016/12/27

A/Ornamental_bird/Al-Qasim/AI9/2017_|H5N8|_2017/01/01

A/duck/Hungary/1147/2019_|H6N8|_2019/03/14

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

A/T_Dk/NL-Zeewolde/16013976-005/2016_|H5N8|_2016/11/09

A/mallard/Korea/H673-4/2016_|H7N7|_2016/12/28

A/wigeon/Italy/16VIR9616-3/2016_|H5N5|_2016/12/29

A/mandarin_duck/Korea/H539-3/2016_|H7N7|_2016/12/20

A/mandarin_duck/Korea/H890-3/2017_|H7N7|_2017/01/24

A/mallard_duck/Netherlands/11/2015_|H7N3|_2015/06/05

A/mallard/Hungary/1574a/2017_|H5N8|_2017/01/14

A/duck/Jiangxi/33777/2013_|H10N3|_2013/12/15

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

A/duck/Mongolia/245/2015_|H10N3|_2015/08/01

A/duck/Jiangxi/33641/2013_|H10N3|_2013/12/15

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/Dk/NL-Kamperveen/16016104-001-005/2016_|H5N8|_2016/12/15

A/mandarin_duck/Korea/H993-10/2017_|H7N2|_2017/03/08

A/mandarin_duck/Korea/H987-3/2017_|H7N7|_2017/03/07

A/duck/Jiangxi/33663/2013_|H10N3|_2013/12/15

A/duck/Riyadh/AI2/2017_|H5N8|_2017/01/01

A/duck/Mongolia/62/2013_|H3N1|_2013/09/01

A/mallard/Korea/H915/2017_|H7N7|_2017/02/14

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/Eur_Wig/NL-West_Graftdijk/16015746-003/2016_|H5N8|_2016/12/12

A/duck/Jiangxi/33775/2013_|H10N3|_2013/12/15

A/mallard/Korea/H840-2/2017_|H7N7|_2017/01/10

A/duck/Jiangxi/33744/2013_|H10N3|_2013/12/15

A/swan/Poland/81/2017_|H5N5|_2017/02/02

A/Anas_platyrhynchos/Belgium/11958/2018_|H1N1|_2018/11/26

A/duck/Jiangxi/33778/2013_|H10N3|_2013/12/15

A/chicken/Netherlands/17013178-006010/2017_|H10N7|_2017/09/27

A/mute_swan/Poland/64/2017_|H5N5|_2017/01/31

A/spot-billed_duck/Korea/H905-2/2017_|H7N7|_2017/02/08

A/White-fronted_goose/South_Korea/KNU18-119/2018_|H7N7|_2018/12/31

A/duck/England/36226/14_|H5N8|_2014/11/14

A/chicken/Wales/000023/2016_|H5N8|_2016/12/31

A/duck/Bangladesh/19D713/2016_|H9N2|_2016/10/05

A/chicken/Croatia/104/2017_|H5N5|_2017/03/07

A/mute_swan/Croatia/102/2016_|H5N5|_2016/12/27

A/duck/Bangladesh/36391/2018_|H4N6|_2018/12/09

A/Anas_platyrhynchos/Belgium/467_H191864/2017_|H7N5|_2017/01/13

A/T_Dk/NL-Roggebotsluis/16014462-015/2016_|H5N8|_2016/11/17

A/environment/Netherlands/17013178/2017_|H10N7|_2017/09/27

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

A/duck/Jiangxi/33757/2013_|H10N3|_2013/12/15

A/T_Dk/NL-Zeewolde/16013976-004-006/2016_|H5N8|_2016/11/09

A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_|H5N8|_2016/12/14

A/common_buzzard/Germany-SN/R1117/2017_|H5N5|_2017/02/06

A/Greylag_goose/Hungary/320/2017_|H5N8|_2017/01/04

A/wigeon/Wales/052833/2016_|H5N8|_2016/12/22

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

A/duck/Jiangxi/33637/2013_|H10N3|_2013/12/15

A/gadwall/Chany/893/2018_|H3N8|_2018/10/19

A/duck/Jiangxi/33765/2013_|H10N3|_2013/12/15

A/mallard/Korea/WA245/2017_|H7N7|_2017/02/22

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

A/Eurasian-teal/Egypt/P2-29/2017_|H6N2|_2017/11/19

A/turkey/England/003778/2017_|H5N8|_2017/01/15

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/mallard/Sweden/816/2014_|H1N1|_2014/12/15

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/mallard/Tumuji/TMJ-748/2013_|H6N2|_2013/10/01

A/goose/Krasnodar/3144/2017_|H5N8|_2017/01/06

A/mallard/Netherlands/37/2015_|H3N8|_2015/08/29

A/chicken/Netherlands/17014215-026-030/2017_|H5N2|_2017/10/13

A/Anas_platyrhynchos/Belgium/7976/2018_|H4N2|_2018/04/09

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/duck/Saga/411114/2013_|H10N3|_2013/11/01

A/egret/Germany-SH/R1459/2017_|H5N5|_2017/02/14

A/spot-billed_duck/Korea/H955-3/2017_|H7N7|_2017/02/27

A/cormorant/Germany-SH/R896/2017_|H5N5|_2017/01/30

A/mute_swan/Croatia/42/2017_|H5N5|_2017/01/20

A/Anas_platyrhynchos/Belgium/7828/2018_|H12N5|_2018/08/29

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

A/duck/Bangladesh/19D691/2016_|H11N2|_2016/09/07

A/mallard/Netherlands/21/2016_|H3N2|_2016/08/15

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/duck/Jiangxi/33695/2013_|H10N3|_2013/12/15

A/teal/Chany/324/2017_|H12N5|_2017/09/03

A/duck/Jiangxi/33699/2013_|H10N3|_2013/12/15

A/wild_bird/Jiangxi/35982/2013_|H7N7|_2013/12/15

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

A/Cygnus_olor/England/AS00918/2016_|H5N8|_2016/12/31

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/mallard_duck/Georgia/10/2016_|H7N7|_2016/09/30

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

A/Go/NL-Utrecht/17006881-001/2017_|H5N5|_2017/05/22

A/mallard/Korea/H901-1/2017_|H7N7|_2017/01/24

A/spot-billed_duck/Korea/H920/2017_|H7N7|_2017/02/15

A/Ruddy_Shelduck/AN/2-14-12/2016_|H5N8|_2016/12/14

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

A/grey_heron/Germany-SN/R572/2017_|H5N5|_2017/01/22

A/duck/Bangladesh/18D770/2017_|H6N7|_2017/01/23

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

A/environment/Kamchatka/18/2016_|H5N5|_2016/10/01

A/duck/Bangladesh/39729/2019_|H8N4|_2019/03/29

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/duck/Jiangxi/33665/2013_|H10N3|_2013/12/15

A/turkey/England/052131/2016_|H5N8|_2016/12/15|_2016/12/15

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

A/chicken/Bulgaria/77_20VIR1727/2020_|H5N2|_2020/02/21|

A/chicken/Riyadh/A15/2018_|H5N8|_2017/01/01

A/swan/Germany-SN/R10645/2016_|H5N5|_2016/12/13

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

A/duck/Mongolia/326/2015_|H10N3|_2015/08/01

A/duck/Bangladesh/37203/2019_|H7N1|_2019/01/15

0.02

A/Turkey/Netherlands/12004763-001-004/2012_|H10N9|_2012/03/05

A/duck/Mongolia/961/2019_|H3N8|_2019/09/20

A/gadwall/Italy/17VIR133-2/2017_|H5N5|_2017/01/10

A/chicken/Astrakhan/3131/2016_|H5N8|_2016/12/13

A/duck/Mongolia/626/2015_|H10N7|_2015/08/31

A/mallard_duck/Sweden/139752/2012_|H15N5|_2012/12/03

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

A/spot-billed_duck/Korea/H422-7/2016_|H5N3|_2016/12/14

A/Anas_platyrhynchos/Belgium/11075_20/2017_|H6N2|_2017/11/28

A/turkey/England/052131/2016_|H5N8|_2016/12/15|_2016/12/15

A/mallard_duck/Sweden/139937/2012_|H15N5|_2012/12/06

A/teal/Egypt/MB-D-621C/2016_|H7N9|_2016/02/11

A/chicken/Sichuan/k141/2017_|H5N6|_2017/01/12

A/teal/Egypt/MB-D-487OP/2016_|H7N3|_2016/01/28

A/chicken/Wales/000023/2016_|H5N8|_2016/12/31

A/duck/Mongolia/953/2018_|H2N3|_2018/09/04

A/swan/Germany-SN/R10645/2016_|H5N5|_2016/12/13

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

A/gadwall/Kurgan/2442/2016_|H5N8|_2016/08/27

A/duck/Mongolia/971/2018_|H2N3|_2018/09/04

A/mallard_duck/Netherlands/26/2011_|H11N9|_2011/10/10

A/Anas_platyrhynchos/Belgium/11958/2018_|H1N1|_2018/11/26

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/duck/Ibaraki/F10-2-5/2017_|H7N7|_2016/02/21

A/Peregrine_falcon/Hungary/4882/2017_|H5N8|_2017/02/07

A/mallard/Republic_of_Georgia/12/2011_|H10N4|_2011/02/11

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/duck/Mongolia/520/2015_|H1N1|_2015/08/31

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

A/duck/Hokkaido/W103/2017_|H5N2|_2017/10/26

A/Anas_platyrhynchos/Belgium/11075_35/2017_|H6N2|_2017/11/28

A/mallard_duck/Sweden/139703/2012_|H15N5|_2012/12/01

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/Greylag_goose/Hungary/320/2017_|H5N8|_2017/01/04

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/turkey/England/003778/2017_|H5N8|_2017/01/15

A/Turkey/Netherlands/11011530/2011_|H7N7|_2011/06/25

A/duck/Aichi/231003/2016_|H8N4|_2016/10/18

A/mute_swan/Hungary/5879/2017_|H5N5|_2017/02/14

A/duck/Mongolia/946/2018_|H2N3|_2018/09/04

A/Mew_Gull/Netherlands/1/2016_|H5N8|_2016/11/23

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/duck/Mongolia/709/2015_|H10N7|_2015/08/31

A/M_swan/NL-Groningen/16015826-001/2016_|H5N5|_2016/12/13

A/teal/Egypt/MB-D-698OP/2016_|H7N3|_2016/03/17

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/northern_shoveler/Egypt/MB-D-690OP/2016_|H7N3|_2016/03/17

A/Gallus_gallus/Belgium/3497_0001/2019_|H3N1|_2019/04/06

A/turkey/Rostov-on-Don/11/2017_|H5N8|_2017/01/01

A/chicken/Bulgaria/77_20VIR1727/2020_|H5N2|_2020/02/21|

A/chicken/Kalmykia/2643/2016_|H5N8|_2016/11/21

A/chicken/Netherlands/11011392/2011_|H7N7|_2011/06/23

A/wigeon/Wales/052833/2016_|H5N8|_2016/12/22

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

A/duck/Moscow/5586/2018_|H1N2|_2018/10/01

A/northern_shoveler/Egypt/MB-D-695C/2016_|H7N3|_2016/03/17

A/teal/Russia_Primorje/390/2016_|H1N1|_2016/04/11

A/mute_swan/Poland/64/2017_|H5N5|_2017/01/31

A/northern_shoveler/Egypt/MB-D-690C/2016_|H7N3|_2016/03/17

A/Goose/Hungary/1030/2017_|H5N8|_2017/01/11

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

A/mute_swan/Croatia/42/2017_|H5N5|_2017/01/20

A/duck/Aichi/231001/2016_|H8N4|_2016/10/18

A/duck/Hungary/1147/2019_|H6N8|_2019/03/14

A/duck/Hokkaido/W144/2017_|H3N2|_2017/10/26

A/duck/Mongolia/934/2018_|H2N3|_2018/09/04

A/chicken/Croatia/104/2017_|H5N5|_2017/03/07

A/duck/Fukuoka/401202/2016_|H4N6|_2016/12/14

A/duck/Mongolia/141/2015_|H1N2|_2015/08/30

A/northern_shoveler/Egypt/MB-D-686OP/2016_|H7N3|_2016/03/17

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

A/duck/Hubei/ZYSYG7/2015_|H6N2|_2015/11/21

A/duck/Hokkaido/W154/2017_|H3N2|_2017/10/26

A/swan/Poland/81/2017_|H5N5|_2017/02/02

A/duck/Mongolia/927/2018_|H2N3|_2018/09/04

A/mallard/Republic_of_Georgia/14/2011_|H10N7|_2011/12/13

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

A/duck/Mongolia/499/2015_|H10N7|_2015/08/31

A/Mallard/Hungary/1574b/2017_|H5N8|_2017/01/14

A/duck/Mongolia/419/2019_|H5N3|_2019/09/12

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/duck/Hokkaido/W105/2017_|H5N2|_2017/10/26

A/chicken/Netherlands/15004745-001-005/2015_|H7N7|_2019/03/12

A/mute_swan/Krasnodar/25/2017_|H5N8|_2017/01/06

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/duck/Bangladesh/17D760/2016_|H11N1|_2016/12/18

A/Cygnus_olor/England/AS00918/2016_|H5N8|_2016/12/31

A/duck/Mongolia/871/2018_|H2N3|_2018/09/04

A/mute_swan/Croatia/102/2016_|H5N5|_2016/12/27

A/duck/Mongolia/876/2019_|H3N8|_2019/09/20

A/chicken/England/26352/2015_|H7N7|_2015/07/09

A/duck/England/36226/14_|H5N8|_2014/11/14

A/duck/Mongolia/909/2018_|H2N3|_2018/09/04

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

A/chicken/NL-Barneveld/15004745-006-010/2015_|H7N7|_2015/03/11

A/wild_duck/Tatarstan/3059/2016_|H5N8|_2016/10/02

A/mallard_duck/Netherlands/6/2013_|H3N8|_2013/10/01

A/duck/France/RG1/2016_|H5N8|_2016/11/08

A/chicken/Netherlands/10007882/2010_|H7N4|_2010/05/14

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/gadwall/Russia_Primorje/394/2016_|H1N1|_2016/04/11

A/duck/Mongolia/911/2018_|H2N3|_2018/09/04

A/chicken/Netherlands/12002495-006-010/2012_|H10N9|_2012/02/06

A/wigeon/Italy/16VIR9616-3/2016_|H5N5|_2016/12/29

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

A/duck/Hokkaido/W151/2017_|H3N2|_2017/10/26

A/duck/Ibaraki/F10-2-3/2017_|H7N7|_2016/02/21

A/greylag_goose/Germany-NI/AR11353-L02142/2016_|H5N5|_2016/12/27

A/duck/Mongolia/326/2015_|H10N3|_2015/08/01

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

A/duck/Mongolia/899/2018_|H2N3|_2018/09/04

A/Turkey/Netherlands/12004763-005-008/2012_|H10N9|_2012/03/05

A/mallard_duck/Sweden/139647/2012_|H15N5|_2012/11/30

A/duck/Hubei/ZYSYG3/2015_|H6N2|_2015/11/21

A/chicken/Netherlands/10009401/2010_|H8N4|_2010/06/04

A/chicken/Greece/39_2017/2017_|H5N6|_2017/02/06

A/duck/Bangladesh/17D747/2016_|H3N5|_2016/12/18

A/duck/Mongolia/878/2018_|H2N3|_2018/09/04

A/chicken/Netherlands/12002495-001-005/2012_|H10N9|_2012/02/06

A/mute_swan/Kaliningrad/132/2017_|H5N8|_2017/02/13

A/Turkey/Netherlands/12005615/2012_|H10N9|_2012/03/13

A/mallard/Republic_of_Georgia/1/2012_|H1N1|_2012/01/10

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/duck/Hubei/ZYSYG8/2015_|H6N2|_2015/11/21

A/environment/Kamchatka/18/2016_|H5N5|_2016/10/01

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

A/duck/Hokkaido/56/2017_|H12N2|_2017/10/31

A/teal/Egypt/MB-D-698C/2016_|H7N3|_2016/03/17

A/mute_swan/England/052110/2017_|H5N8|_2017/08/04

A/Eur_Wig/NL-Greonterp/16015653-001/2016_|H5N8|_2016/12/08

A/grey_heron/Germany-SN/R572/2017_|H5N5|_2017/01/22

A/duck/Mongolia/637/2019_|H3N6|_2019/09/13

A/chicken/Greece/39_2017a/2017_|H5N6|_2017/02/06

A/Anser_Fabalis/Jiangsu/J746/2017_|H6N1|_2017/01/19

A/duck/Mongolia/975/2018_|H2N3|_2018/09/04

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/Mallard/Hungary/1574a/2017_|H5N8|_2017/01/14

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/chicken/NL-Barneveld/15004745-001-005/2015_|H7N7|_2015/03/11

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/chicken/Greece/39_2017b/2017_|H5N6|_2017/02/06

A/tufted_duck/Switzerland/V237/2016_|H5N8|_2016/11/13

A/chicken/Netherlands/11008327/2011_|H7N7|_2011/05/12

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

A/duck/Hokkaido/X9/2016_|H8N4|_2016/12/20

A/duck/Mongolia/245/2015_|H10N3|_2015/08/01

A/duck/Bangladesh/19D682/2016_|H6N2|_2016/09/07

A/mallard_duck/Netherlands/26/2010_|H4N6|_2010/09/13

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

A/duck/Bulgaria/Plovdiv/75/2018_|H4N2|_2018/04/17

0.01

A/Tufted_duck/Switzerland/V237/2016_|H5N8|_2016/11/13

A/T_Dk/NL-Werkendam/16014159-002/2016_|H5N8|_2016/11/14

A/greylag_goose/Iceland/0976/2011_|H6N8|_2011/11/01

A/mallard/Chany/313/2016_|H1N1|_2016/10/10

A/duck/Kagoshima/46-04/2014_|H5N3|_2014/12/01

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/garganey/Altai/1213/2007_|H5N2|_2007/09/01

A/duck/Kyoto/261007/2015_|H6N1|_2015/10/01

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/gadwall/Chany/315/2016_|H1N1|_2016/10/10

A/Cygnus_olor/England/AS00918/2016_|H5N8

A/Anser_fabalis/China/Anhui/L144/2014_|H6N1|_2014/12/22

A/duck/Bangladesh/19D713/2016_|H9N2|_2016/10/05

A/Eur_Wig/NL-Greonterp/16015653-001/2016_|H5N8|_2016/12/08

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

A/northern_shoveler/Egypt/MB-D-690OP/2016_|H7N3|_2016/03/17

A/muscovy_duck/Vietnam/LBM201/2012_|H3N2|_2012/07/11

A/swan/Hokkaido/481103/2017_|H4N6|_2017/11/28

A/duck/Bangladesh/26918/2015_|H3N6|_2015/12/09

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/swan/Hokkaido/481102/2017_|H4N6|_2017/11/28

A/teal/Toguchin/1156/2016_|H6N1|_2016/09/03

A/gadwall/Kurgan/2442/2016_|H5N8|_2016/08/27

A/Mew_Gull/Netherlands/1/2016_|H5N8|_2016/11/23

A/Anser_fabalis/China/Anhui/S104/2014_|H6N2|_2014/12/22

A/duck/Bangladesh/18D755/2016_|H11N9|_2016/12/09

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

A/swan/Hokkaido/481107/2017_|H4N6|_2017/11/28

A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_|H5N8|_2016/11/16

A/Go/NL-Roggebotsluis/16014462-010/2016_|H5N8|_2016/11/17

A/teal/Egypt/MB-D-487OP/2016_|H7N3|_2016/01/28

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/chicken/Wales/000023/2016_|H5N8|_2016/12/31

A/teal/Egypt/MB-D-698C/2016_|H7N3|_2016/03/17

A/wigeon/Wales/052833/2016_|H5N8

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

A/Eur_Wig/NL-De_Waal_Texel/16014891-003/2016_|H5N8|_2016/11/27

A/swan/Hokkaido/481109/2017_|H4N6|_2017/11/28

A/gadwall/Chany/97/2016_|H6N8|_2016/09/10

A/green_sandpiper/Kurgan/1048/2018_|H3N8|_2018/08/26

A/teal/Toguchin/1157/2016_|H6N1|_2016/09/03

A/duck/England/36226/14_|H5N8|_2014/11/14

A/duck/Bangladesh/25891/2015_|H4N6|_2015/07/10

A/chicken/Netherlands/11011392/2011_|H7N7|_2011/06/23

A/duck/Bangladesh/26992/2015_|H7N9|_2015/12/10

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

A/duck/Mongolia/211/2015_|H3N8|_2015/08/31

A/greylag_goose/Iceland/0911/2011_|H6N8|_2011/11/01

A/Gr_bk_bd_gull/NL-Slootdorp/16014102-005/2016_|H5N8|_2016/11/11

A/teal/Toguchin/1153/2016_|H6N1|_2016/09/03

A/Mal/NL-IJsselmuiden/16015448-002/2016_|H5N8|_2016/12/06

A/duck/Bangladesh/24704/2015_|H15N9|_2015/02/22

A/green_sandpiper/Kurgan/1046/2018_|H3N8|_2018/08/26

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/chicken/Shchyolkovo/47/2017_|H5N8|_2017/03/05

A/teal/Egypt/MB-D-148OP/2015_|H10N7|_2015/01/27

A/chicken/Kalmykia/2643/2016_|H5N8|_2016/11/21

A/chicken/Rostov-on-Don/1598/2017_|H5N8|_2017/11/17

A/mallard/Chany/185/2016_|H3N8|_2016/09/10

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

A/wild_duck/Tatarstan/3059/2016_|H5N8|_2016/10/02

A/mallard/Chany/126K-2/2014_|H8N4|_2014/09/11

A/chicken/Sergiyev_Posad/39/2017_|H5N8|_2017/03/02

A/green_sandpiper/Kurgan/1050/2018_|H3N8|_2018/08/26

A/duck/Mongolia/518/2015_|H10N3|_2015/08/31

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

A/duck/Bangladesh/24035/2014_|H10N1|_2014/12/29

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/chicken/Bulgaria/77_20VIR1727/2020_|H5N2|_2020/02/21|

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

A/duck/Hokkaido/X9/2016_|H8N4|_2016/12/20

A/duck/Viet_Nam/HN-2634/2016_|H6N6|_2016/02/10

A/mallard/Toguchin/1154/2016_|H6N1|_2016/09/03

A/duck/Shimane/321017/2015_|H3N8|_2015/10/01

A/mute_swan/England/052110/2017_|H5N8|_2017/08/04

A/duck/Mongolia/83/2015_|H3N8|_2015/08/30

A/duck/Gunma/2/2016_|H3N8|_2016/10/05

A/mallard/Chany/355/2016_|H1N1|_2016/10/10

A/northern_shoveler/Egypt/MB-D-686OP/2016_|H7N3|_2016/03/17

A/greylag_goose/Iceland/0980/2011_|H6N8|_2011/11/01

A/turkey/England/003778/2017_|H5N8|_2017/01/152017/01/15

A/duck/Mongolia/30/2015_|H3N8|_2015/08/29

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

A/duck/Mongolia/208/2015_|H3N8|_2015/08/31

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

A/green_sandpiper/Kurgan/1043/2018_|H3N8|_2018/08/26

A/pintail/Chany/198/2016_|H3N8|_2016/09/10

A/teal/Chany/135/2016_|H3N8|_2016/09/10

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

A/Anas_platyrhynchos/Belgium/10402_H195386/2017_|H1N1|_2017/11/19

A/G_c_grebe/NL-Monnickendam/16013865-009-010/2016_|H5N8|_2016/11/08

A/duck/Saga/411005/2012_|H11N2|_2012/10/01

A/turkey/Rostov-on-Don/11/2017_|H5N8|_2017/01/01

A/duck/Bangladesh/26980/2015_|H7N9|_2015/12/10

A/Gull1/NL-Marker_Wadden/16014466-011/2016_|H5N8|_2016/11/17

A/greylag_goose/Iceland/0921/2011_|H6N8|_2011/11/01

A/duck/Mongolia/340/2011_|H4N8|_2011/09/03

A/duck/Hokkaido/491003/2014_|H4N2|_2014/10/28

A/magpie/NL-Volendam/16014331-002/2016_|H5N8|_2016/11/16

A/pink-footed_goose/Iceland/0987/2011_|H6N8|_2011/11/01

A/northern_shoveler/Egypt/MB-D-690C/2016_|H7N3|_2016/03/17

A/duck/Mongolia/575/2018_|H3N1|_2018/09/03

A/T_Dk/NL-Monnickendam/16013865-006-008/2016_|H5N8|_2016/11/08

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

A/muscovy_duck/Vietnam/LBM198/2012_|H6N2|_2012/06/07

A/greylag_goose/Iceland/1482/2011_|H6N8|_2011/11/01

A/duck/Mongolia/961/2019_|H3N8|_2019/09/20

A/duck/Tottori/311018/2015_|H3N6|_2015/10/01

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/duck/Bangladesh/27042/2015_|H7N9|_2015/12/10

A/mute_swan/Kaliningrad/132/2017_|H5N8|_2017/02/13

A/duck/Bangladesh/18D751/2016_|H11N0|_2016/12/09

A/mute_swan/Krasnodar/25/2017_|H5N8|_2017/01/06

A/P_falcon/NL-Vrouwenpolder_|Zeeland|/16015510-001/2016_|H5N8|_2016/12/07

A/mallard_duck/Georgia/10/2016_|H7N7|_2016/09/30

A/teal/Egypt/MB-D-621C/2016_|H7N9|_2016/02/11

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/chicken/Netherlands/11008327/2011_|H7N7|_2011/05/12

A/chicken/Rostov-on-Don/44/2017_|H5N8|_2017/04/18

A/mallard/Republic_of_Georgia/13/2011_|H6N2|_2011/11/26

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/duck/Mongolia/876/2019_|H3N8|_2019/09/20

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/duck/Mongolia/179/2015_|H3N8|_2015/08/30

A/Turkey/Netherlands/11011530/2011_|H7N7|_2011/06/25

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

A/duck/Mongolia/167/2015_|H3N8|_2015/08/30

A/turkey/England/052131/2016_|H5N8|_2016/12/152016/12/15

A/Eur_Wig/NL-Groningen/16015376-003/2016_|H5N8|_2016/12/05

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/Buzzard/NL-Durgerdam/16015100-004/2016_|H5N8|_2016/11/30

A/crow/NL-Oostwoud/16015372-004/2016_|H5N8|_2016/12/05

A/duck/Aichi/231001/2016_|H8N4|_2016/10/18

A/duck/Mongolia/173/2015_|H3N8|_2015/08/30

A/wild_goose/Dongting/C1037/2011_|H12N8|_2011/11/10

A/duck/Gunma/1/2016_|H3N8|_2016/10/05

A/duck/Bangladesh/24697/2015_|H15N9|_2015/02/22

A/greylag_goose/Iceland/0926/2011_|H6N8|_2011/11/01

A/chicken/Greece/39_2017/2017_|H5N6|_2017/02/06

A/muscovy_duck/Vietnam/LBM189/2012_|H3N2|_2012/01/01

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

A/black-tailed_godwit/Bangladesh/24734/2015_|H7N5|_2015/02/22

0.02

A/long-eared_owl/Voronezh/16/2017_|H5N8|_2017/01/06

A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_|H5N8|_2016/11/16

A/chicken/Rostov-on-Don/44/2017_|H5N8|_2017/04/18

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/duck/Bangladesh/35669/2018_|H3N8|_2018/08/09

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

A/Eur_Wig/NL-Walterswald/16015923-003/2016_|H5N8|_2016/12/14

A/turkey/England/052131/2016_|H5N8|_2016/12/15

A/P_falcon/NL-Vrouwenpolder_Zeeland/16015510-001/2016_|H5N8|_2016/12/07

A/tufted_duck/Germany/AR8444-L01986/2016_|H5N8|_2016/11/07

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

A/G_c_grebe/NL-Monnickendam/16013865-009-010/2016_|H5N8|_2016/11/08

A/T_Dk/NL-Monnickendam/16013865-006-008/2016_|H5N8|_2016/11/08

A/swan/Italy/17VIR7064-1/2017_|H5N8|_2017/08/25

A/chicken/Wales/000023/2016_|H5N8|_2016/12/31

A/gadwall/Chany/893/2018_|H3N8|_2018/10/19

A/mute_swan/Shimane/3211A002/2017_|H5N6|_2017/11/16

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/T_Dk/NL-Werkendam/16014159-003/2016_|H5N8|_2016/11/14

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

A/T_Dk/NL-Roggebotsluis/16014462-015/2016_|H5N8|_2016/11/17

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_|H5N8|_2016/12/11

A/T_Dk/NL-Werkendam/16014159-001/2016_|H5N5|_2016/11/14

A/T_Dk/NL-Rotterdam/16014155-001/2016_|H5N8|_2016/11/14

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/T_Dk/NL-Zuidoost_Beemster/16014148-009/2016_|H5N8|_2016/11/14

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

A/mallard/Hungary/1574a/2017_|H5N8|_2017/01/14

A/Mal/NL-Mastenbroek/16015378-002/2016_|H5N8|_2016/12/05

A/goose/Krasnodar/3144/2017_|H5N8|_2017/01/06

A/mallard_duck/Netherlands/24/2009_|H6N1|_2009/12/01

A/duck/Egypt/N13736E/2017_|H5N8|_2017/02/15

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/teal/Toguchin/1157/2016_|H6N1|_2016/09/03

A/duck/Bangladesh/38305/2019_|H11N3|_2019/02/09

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

A/mallard/Tottori/31C/2019_|H7N7|_2019/01/13

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

A/T_Dk/NL-Almeerder_Zand/16014341-003/2016_|H5N8|_2016/11/16

A/chicken/Bulgaria/77_20VIR1727/2020_|H5N2|_2020/02/21

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/Gull1/NL-Marker_Wadden/16014466-011/2016_|H5N8|_2016/11/17

A/goose/Hungary/1030/2017_|H5N8|_2017/01/11

A/wigeon/Wales/052833/2016_|H5N8|_2016/12/22

A/turkey/Germany-SH/R8595/2016_|H5N8|_2016/11/09

A/T_Dk/NL-Zuidoost_Beemster/16014148-002/2016_|H5N8|_2016/11/14

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

A/mute_swan/Kaliningrad/132/2017_|H5N8|_2017/02/13

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

A/chicken/Kalmykia/2643/2016_|H5N8|_2016/11/21

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

A/Ch/NL-Den_Oever/16014231-001/2016_|H5N8|_2016/11/15

A/gadwall/Kurgan/2442/2016_|H5N8|_2016/08/27

A/Dk/NL-Biddinghuizen/16014829-011-015/2016_|H5N8|_2016/11/25

A/duck/Bangladesh/34194/2017_|H3N1|_2017/11/25

A/magpie/NL-Volendam/16014331-002/2016_|H5N8|_2016/11/16

A/turkey/Germany-NI/R9807/2016_|H5N8|_2016/11/22

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/duck/Mongolia/876/2019_|H3N8|_2019/09/20

A/teal/Toguchin/1156/2016_|H6N1|_2016/09/03

A/T_Dk/NL-Zeewolde/16013976-004-006/2016_|H5N8|_2016/11/09

A/crow/NL-Oostwoud/16015372-004/2016_|H5N8|_2016/12/05

A/chicken/Voronezh/19/2017_|H5N8|_2017/01/06

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

A/Bl_|H_gull/NL-Slootdorp/16014102-002/2016_|H5N8|_2016/11/11

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

A/garganey/Bangladesh/38920/2019_|H7N4|_2019/02/07

A/chicken/Egypt/Q13804A/2017_|H5N8|_2017/01/03

A/Ch/NL-Hiaure/16016112-001-005/2016_|H5N8|_2016/12/17

A/tufted_duck/Germany/AR8444-L01987/2016_|H5N8|_2016/11/07

A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_|H5N8|_2016/12/19

A/teal/Egypt/MB-D-487OP/2016_|H7N3|_2016/01/28

A/chicken/Voronezh/20/2017_|H5N8|_2017/01/06

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

A/Gull10/NL-Marker_Wadden/16014466-014/2016_|H5N8|_2016/11/17

A/Greylag_goose/Hungary/320/2017_|H5N8|_2017/01/04

A/duck/Egypt/F446/2017_|H5N8|_2017/04/06

A/duck/Netherlands/16014829-001005/2016_|H5N8|_2016/11/25

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

A/duck/Bangladesh/34192/2017_|H3N1|_2017/11/25

A/buzzard/NL-Durgerdam/16015100-004/2016_|H5N8|_2016/11/30

A/duck/Bangladesh/34193/2017_|H3N1|_2017/11/25

A/turkey/England/003778/2017_|H5N8|_2017/01/15

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/mallard/Bangladesh/37909/2019_|H8N4|_2019/01/15

A/duck/Bangladesh/34191/2017_|H3N1|_2017/11/25

A/T_Dk/NL-Werkendam/16014159-002/2016_|H5N8|_2016/11/14

A/teal/Egypt/MB-D-621C/2016_|H7N9|_2016/02/11

A/chicken/Voronezh/18/2017_|H5N8|_2017/01/06

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

A/Dk/NL-Rotterdam/16014008-001-005/2016_|H5N8|_2016/11/10

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

A/tufted_duck/Germany/AR8459-L01988/2016_|H5N8|_2016/11/08

A/Go/NL-Roggebotsluis/16014462-010/2016_|H5N8|_2016/11/17

A/duck/Bangladesh/38297/2019_|H11N3|_2019/02/09

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/Ruddy_Shelduck/AN/2-14-12/2016_|H5N8|_2016/12/14

A/pintail/Egypt/MB-D-384C/2015_|H3N6|_2015/10/26

A/duck/Egypt/AR560/2018_|H5N8|_2018/05/25

A/mallard/Toguchin/1154/2016_|H6N1|_2016/09/03

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

A/Ural_owl/Voronezh/14/2017_|H5N8|_2017/01/06

A/Dk/NL-Biddinghuizen/16015145-021-025/2016_|H5N8|_2016/12/01

A/T_Dk/NL-Zeewolde/16013976-006/2016_|H5N8|_2016/11/09

A/Eur_Wig/NL-Wormer/16016143-002/2016_|H5N8|_2016/12/18

A/T_Dk/NL-Zeewolde/16013976-005/2016_|H5N8|_2016/11/09

A/Peregrine_falcon/Hungary/4882/2017_|H5N8|_2017/02/07

A/common_teal/Shanghai/JDS110203/2019_|H12N8|_2019/11/02

A/Mew_Gull/Netherlands/1/2016_|H5N8|_2016/11/23

A/M_swan/NL-Roggebotsluis/16014462-019/2016_|H5N8|_2016/11/17

A/Dk/NL-Biddinghuizen/16015083-016-020/2016_|H5N8|_2016/11/30

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

A/common_tern/Hungary/8187/2017_|H5N8|_2017/02/28

A/C_Gull/NL-Slootdorp/16014102-003/2016_|H5N8|_2016/11/11

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/duck/Bangladesh/34186/2017_|H3N1|_2017/11/25

A/duck/Mongolia/961/2019_|H3N8|_2019/09/20

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/Eur_Wig/NL-Groningen/16015376-003/2016_|H5N8|_2016/12/05

A/Gr_bk_bd_gull/NL-Slootdorp/16014102-005/2016_|H5N8|_2016/11/11

A/mallard/Hungary/1574b/2017_|H5N8|_2017/01/14

A/teal/Toguchin/1153/2016_|H6N1|_2016/09/03

A/Bk_swan/NL-Den_Oever/16013973-002/2016_|H5N8|_2016/11/10

A/Cygnus_olor/England/AS00918/2016_|H5N8|_2016/12/31

A/chicken/Rostov-on-Don/1598/2017_|H5N8|_2017/11/17

A/long-eared_owl/Voronezh/15/2017_|H5N8|_2017/01/06

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/goose/Italy/17VIR6358-3/2017_|H5N8|_2017/08/05

A/wild_duck/Tatarstan/3059/2016_|H5N8|_2016/10/02

A/duck/England/36226/14_|H5N8|_2014/11/14

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/duck/Egypt/AR518/2017_|H5N8|_2017/03/08

A/Gull/NL-Marker_Wadden/16014466-020/2016_|H5N8|_2016/11/17

A/White-fronted_goose/AN/1-15-12/2016_|H5N8|_2016/12/15

A/Eur_Wig/NL-Leeuwarden/16015699-002/2016_|H5N8|_2016/12/10
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A/turkey/Germany-SH/R8595/2016_|H5N8|_2016/11/09

A/T_Dk/NL-Zeewolde/16013976-005/2016_|H5N8|_2016/11/09

A/mute_swan/Czech_Republic/1155-17/2017_|H5N8|_2017/01/22

A/duck/Guangxi/052/2010_|H6N5|_2010/02/04

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

A/Gallus_gallus/Belgium/609/2019_|H3N1|_2019/01/18

A/mallard/Hungary/1574a/2017_|H5N8|_2017/01/14

A/T_Dk/NL-Zeewolde/16013976-004-006/2016_|H5N8|_2016/11/09

A/Eur_Wig/NL-Leidschendam/16015697-007/2016_|H5N8|_2016/12/10

A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_|H5N8|_2016/12/14

A/mute_swan/Czech_Republic/967-17/2017_|H5N8|_2017/01/19

A/duck/Jiangxi/02.05_YGYXG037-P/2015_|H1N1|_2015/02/05

A/tufted_duck/Switzerland/V237-L02003/2016_|H5N8|_2016/11/01

A/duck/Saga/411117/2013_|H6N1|_2013/11/01

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

A/Anser_fabalis/China/Anhui/L144/2014_|H6N1|_2014/12/22

A/northern_pintail/Alaska/UGAI15-7300/2015_|H6N1|_2015/09/25

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/wigeon/Italy/16VIR9616-3/2016_|H5N5|_2016/12/29

A/Environmental_EM/AN/2/17_|H5N8|_2017/01/27

A/T_Dk/NL-Zeewolde/16013976-001-003/2016_|H5N8|_2016/11/09

A/chicken/NL-Swifterband/14002541/2014_|H5N1|_2014/02/25

A/Eur_Wig/NL-Terschelling/16015692-010/2016_|H5N8|_2016/12/09

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

A/mallard/Czech_Republic/1219-17_1/2017_|H5N8|_2017/01/25

A/mallard_duck/Georgia/7/2015_|H6N1|_2015/10/10

A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_|H5N8|_2017/01/04

A/T_Dk/NL-Zeewolde/16013976-006/2016_|H5N8|_2016/11/09

A/Greylag_goose/Hungary/1941/2017_|H5N8|_2017/01/18

A/cormorant/Germany-SH/R896/2017_|H5N5|_2017/01/30

A/mallard/Shanghai/NH011204/2018_|H12N5|_2018/01/12

A/mute_swan/Croatia/42/2017_|H5N5|_2017/01/20

A/chicken/Netherlands/14004070/2014_|H9N1|_2014/03/26

A/M_swan/NL-Roggebotsluis/16014462-019/2016_|H5N8|_2016/11/17

A/mallard/Sweden/816/2014_|H1N1|_2014/12/15

A/wild_birds/Hubei/100/2014_|H10N5|_2014/10/16

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

A/Eur_Wig/NL-Greonterp/16015653-001/2016_|H5N8|_2016/12/08

A/duck/England/36226/14_|H5N8|_2014/11/14

A/common_tern/Hungary/8187/2017_|H5N8|_2017/02/28

A/white-fronted_goose/Korea/H909-1/2017_|H6N1|_2017/02/08

A/Eur_Wig/NL-Zoeterwoude/16015702-010/2016_|H5N8|_2016/12/10

A/shoveler/Ubinskoe_Lake/43/2017_|H12N5|_2017/09/02

A/duck/Mongolia/703/2018_|H12N5|_2018/09/03

A/Dk/NL-Biddinghuizen/16015083-016-020/2016_|H5N8|_2016/11/30

A/wild_bird/Korea/SK14/2014_|H1N1|_2014/12/02

A/goose/Inner_Mongolia/IM-192/2014_|H5N1|_2014/10/26

A/wild_waterfowl/Korea/F14-5/2016_|H6N1|_2016/12/29

A/Eur_Wig/NL-De_Waal_Texel/16014891-004/2016_|H5N8|_2016/11/27

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

A/chicken/Netherlands/14002541/2014_|H5N1|_2014/02/25

A/Indian_Runner_duck/Czech_Republic/749-17/2017_|H5N8|_2017/01/16

A/grey_heron/Germany-SN/R572/2017_|H5N5|_2017/01/22

A/Anas_platyrhynchos/Belgium/7828/2018_|H12N5|_2018/08/29

A/Anas_platyrhynchos/Belgium/10402_H195386/2017_|H1N1|_2017/11/19

A/wild_waterfowl/Korea/M129/2014_|H6N1|_2014/12/27

A/Greylag_goose/Hungary/320/2017_|H5N8|_2017/01/04

A/DUCK/China/S1254/2014_|H10N5|_2014/03/01

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/goose/Hungary/63743/2016_|H5N8|_2016/12/11

A/Peregrine_falcon/Hungary/4882/2017_|H5N8|_2017/02/07

A/Anseriformes/Anhui/S107/2014_|H1N1|_2014/12/22

A/mute_swan/Czech_Republic/1060-17/2017_|H5N8|_2017/01/19

A/Go/NL-Utrecht/17006881-001/2017_|H5N5|_2017/05/22

A/Mal/NL-IJsselmuiden/16015448-002/2016_|H5N8|_2016/12/06

A/duck/Hungary/984/2017_|H5N8|_2017/01/11

A/wild_bird/Wuhan/WHHN58/2014_|H1N1|_2014/12/01

A/Ch/NL-Abbega/X16015736/2016_|H5N8|_2016/12/12

A/common_redshank/Singapore/F83-1/2015_|H9N5|_2015/09/09

A/teal/Dagestan/1017/2018_|H12N5|_2018/01/23

A/chicken/Czech_Republic/585-17_1/2017_|H5N8|_2017/01/15

A/duck/Cambodia/C70W14M/2018_|H7N5|_2018/04/05

A/Eur_Wig/NL-Zwolle/16015820-002/2016_|H5N8|_2016/12/13

A/long-eared_owl/Voronezh/16/2017_|H5N8|_2017/01/06

A/mallard/Hungary/1574b/2017_|H5N8|_2017/01/14

A/duck/Hungary/60441/2016_|H5N8|_2016/12/02

A/mute_swan/Krasnodar/25/2017_|H5N8|_2017/01/06

A/mute_swan/Czech_Republic/2031-17/2017_|H5N5|_2017/02/09

A/Anas_platyrhynchos/Belgium/11958/2018_|H1N1|_2018/11/26

A/mallard/Novosibirsk_region/999k/2018_|H12N5|_2018/10/01

A/tufted_duck/Germany/AR8444-L01987/2016_|H5N8|_2016/11/07

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/Tufted_duck/Switzerland/V237/2016_|H5N8|_2016/11/13

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

A/T_Dk/NL-Zeewolde/16013976-001/2016_|H5N8|_2016/11/09

A/mute_swan/Poland/64/2017_|H5N5|_2017/01/31

A/Harris_Hawk/Hungary/120/2017_|H5N8|_2017/01/02

A/wild_birds/Hubei/99/2014_|H10N5|_2014/10/16

A/teal/Chany/324/2017_|H12N5|_2017/09/03

A/mallard/Netherlands/12005909/2012_|H1N1|_2012/03/16

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

A/white-fronted_goose/AN/1-15-12/2016_|H5N8|_2016/12/15

A/duck/Bangladesh/17D747/2016_|H3N5|_2016/12/18

A/duck/Kagoshima/461210/2013_|H1N1|_2013/12/01

A/Guinea_fowl/Belgium/6102/2017_|H5N8|_2017/06/14

A/turkey/Germany-SH/R425/2017_|H5N5|_2017/01/22

A/mallard/Shanghai/JDS110851/2017_|H12N5|_2017/11/08

A/Anser_Fabalis/Jiangsu/J746/2017_|H6N1|_2017/01/19
A/wildbird/Niigata/151213/2015_|H6N1|_2015/12/18

A/Dk/NL-Kamperveen/16016104-001-005/2016_|H5N8|_2016/12/15

A/Anas_platyrhynchos/Belgium/9594H191828/2016_|H1N1|_2016/10/07

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

A/greylag_goose/Germany-NI/AR11353-L02142/2016_|H5N5|_2016/12/27

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/T_Dk/NL-Zuidoost_Beemster/16014148-002/2016_|H5N8|_2016/11/14

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

A/tufted_duck/Germany/AR8459-L01988/2016_|H5N8|_2016/11/08

A/duck/Hungary/54738/2016_|H5N8|_2016/11/09

A/goose/Hungary/59763/2016_|H5N8|_2016/11/27

A/T_Dk/NL-Zeewolde/16013976-004/2016_|H5N8|_2016/11/09

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

A/Ruddy_Shelduck/AN/2-14-12/2016_|H5N8|_2016/12/14

A/duck/Fukui/181006/2015_|H12N5|_2015/10/30

A/duck/Fujian/JF47/2014_|H1N1|_2014/02/01

A/Bewick_swan/Netherlands/1/2014_|H12N1|_2014/12/01

A/Mulard_duck/Hungary/60369/2016_|H5N8|_2016/11/29

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

A/turkey/Hungary/53136/2016_|H5N8|_2016/11/01

A/duck/Mongolia/62/2013_|H3N1|_2013/09/01

A/Bk_swan/NL-Den_Oever/16013973-002/2016_|H5N8|_2016/11/10

A/wild_bird/Wuhan/WHHN16/2014_|H1N1|_2014/12/01

A/duck/Aichi/231002/2016_|H6N5|_2016/10/18

A/mute_swan/Czech_Republic/1058-17/2017_|H5N8|_2017/01/18

A/duck/Fukui/181015/2015_|H12N5|_2015/10/30

A/environment/Kamchatka/18/2016_|H5N5|_2016/10/01

A/bean_goose/Korea/F27-6/2017_|H6N1|_2017/01/31

A/chicken/Egypt/M14081D/2017_|H5N8|_2017/05/10

A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_|H5N8|_2016/12/11

A/chicken/Bulgaria/77_20VIR1727/2020_|H5N2|_2020/02/21

A/mallard/Balkhash/6304_/2014_|H1N1|_2014/10/03

A/duck/Bulgaria/Dobrich/407/2017_|H5N8|_2017/10/17

A/duck/Kyoto/261007/2014_|H6N5|_2014/10/01

A/bean_goose/Korea/F54-8/2017_|H6N1|_2017/03/07

A/chicken/NL-Uithuizermeeden/14004070/2014_|H9N1|_2014/03/26

A/duck/Netherlands/16014829-001005/2016_|H5N8|_2016/11/25

A/mute_swan/Croatia/102/2016_|H5N5|_2016/12/27

A/Anseriformes/Anhui/S3/2014_|H1N1|_2014/12/24

A/chicken/Hungary/1751/2017_|H5N8|_2017/01/17

A/Anseriformes/Anhui/L167/2014_|H1N1|_2014/12/25

A/Eur_Wig/NL-Leeuwarden/16015699-002/2016_|H5N8|_2016/12/10

A/Anser_fabalis/China/Anhui/L221/2014_|H6N1|_2014/12/22

A/chicken/Rostov-on-Don/44/2017_|H5N8|_2017/04/18

A/GuineaFowl/Hungary/596/2017_|H5N8|_2017/01/06

A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_|H5N8|_2016/12/19

A/chicken/Rostov-on-Don/1321/2017_|H5N8|_2017/10/18

A/migratory_duck/Jiangxi/31577/2013_|H10N5|_2013/12/08

A/duck/Mongolia/850/2018_|H12N5|_2018/09/03

A/chicken/Astrakhan/3131/2016_|H5N8|_2016/12/13

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/Eur_Wig/NL-De_Waal_Texel/16014891-003/2016_|H5N8|_2016/11/27

A/gadwall/Kurgan/2442/2016_|H5N8|_2016/08/27

A/chicken/Czech_Republic/2764-17_1/2017_|H5N8|_2017/02/24

A/mallard/Novosibirsk_region/964k/2018_|H12N5|_2018/09/29

A/common_teal/Nanji/NJ-280/2013_|H6N1|_2013/12/01

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

A/Anas_platyrhynchos/Belgium/1837_H101620/2018_|H10N1|_2018/02/19

A/turkey/Rostov-on-Don/11/2017_|H5N8|_2017/01/01

A/M_swan/NL-Groningen/16015826-001/2016_|H5N5|_2016/12/13

A/mute_swan/England/052110/2017_|H5N8|_2017/08/04

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/turkey/England/052131/2016_|H5N8|_2016/12/15

A/duck/Shimane/321112/2014_|H6N5|_2014/11/01

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

A/duck/Kyoto/261011/2014_|H6N1|_2014/10/01

A/Mulard_duck/Hungary/54494/2016_|H5N8|_2016/11/08

A/common_teal/Nanji/NJ-227/2013_|H6N1|_2013/12/01

A/chicken/Wales/000023/2016_|H5N8|_2016/12/31

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/barnacle_goose/Germany-SH/R11505/2016_|H5N5|_2016/12/22

A/domestic_turkey/Hungary/53433/2016_|H5N8|_2016/11/02

A/Teal/NL-Ferwert/16015273-013/2016_|H5N8|_2016/12/01

A/common_buzzard/Germany-SN/R1117/2017_|H5N5|_2017/02/06

A/duck/France/RG1/2016_|H5N8|_2016/11/08

A/black-tailed_godwit/Bangladesh/24734/2015_|H7N5|_2015/02/22

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/duck/Jiangxi/01.14_NCJD039-P/2015_|H1N1|_2015/01/14

A/Anas_platyrhynchos/Belgium/9594H191810/2016_|H1N1|_2016/10/07

A/unknown/Tatarstan/86/2017_|H5N8|_2017/05/08

A/Anseriformes/Anhui/L259/2014_|H1N1|_2014/12/22

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/Anser_fabalis/China/Anhui/L256/2014_|H6N1|_2014/12/22

A/duck/Guangxi/GXd-1/2009_|H6N5|_2009/11/27

A/mallard/Republic_of_Georgia/4/2012_|H1N1|_2012/12/19

A/Eur_Wig/NL-Gouda/16015824-001/2016_|H5N8|_2016/12/13

A/mute_swan/Kaliningrad/132/2017_|H5N8|_2017/02/13

A/mulard_duck/Hungary/59163/2016_|H5N8|_2016/11/24

A/swan/Germany-SN/R10645/2016_|H5N5|_2016/12/13

A/common_teal/Nanji/NJ-233/2013_|H6N1|_2013/12/01

A/Ch/NL-Hiaure/16016112-001-005/2016_|H5N8|_2016/12/17

A/goose/Hungary/64909/2016_|H5N8|_2016/12/14

A/Eur_Wig/NL-Walterswald/16015923-003/2016_|H5N8|_2016/12/14

A/unknown/Tatarstan/94/2017_|H5N8|_2017/05/08

A/chicken/Hungary/2496/2017_|H5N8|_2017/01/24

A/gadwall/Italy/17VIR133-2/2017_|H5N5|_2017/01/10

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/duck/Viet_Nam/HN-2515/2015_|H6N1|_2015/10/25

A/Mulard_duck/Hungary/59163/2016_|H5N8|_2016/11/24

A/duck/Mongolia/656/2018_|H12N5|_2018/09/03

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

A/goose/Hungary/1030/2017_|H5N8|_2017/01/11

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/Cygnus_olor/England/AS00918/2016_|H5N8|_2016/12/31

A/wild_birds/Hubei/102/2014_|H10N5|_2014/10/17

A/chicken/Tatarstan/88/2017_|H5N8|_2017/05/08

A/T_Dk/NL-Zuidoost_Beemster/16014148-009/2016_|H5N8|_2016/11/14

A/Ch/NL-Rhenen/16016141-006/2016_|H5N8|_2016/12/17

A/tufted_duck/Germany/AR8444-L01986/2016_|H5N8|_2016/11/07

A/Eur_Wig/NL-West_Graftdijk/16015746-003/2016_|H5N8|_2016/12/12

A/Ch/NL-Zoeterwoude/16016484-021-025/2016_|H5N8|_2016/12/24

A/Ch/NL-Den_Oever/16014231-001/2016_|H5N8|_2016/11/15

A/wigeon/Wales/052833/2016_|H5N8|_2016/12/22

A/wild_duck/Tatarstan/3059/2016_|H5N8|_2016/10/02

A/common_redshank/Singapore/F83-2/2015_|H9N5|_2015/09/09

A/turkey/England/003778/2017_|H5N8|_2017/01/15

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

A/T_Dk/NL-Almeerder_Zand/16014341-003/2016_|H5N8|_2016/11/16

A/mute_swan/Hungary/5879/2017_|H5N5|_2017/02/14

A/Anseriformes/Anhui/L25/2014_|H1N1|_2014/12/22

A/turkey/Egypt/AR550/2018_|H5N8|_2018/03/28

A/chicken/Croatia/104/2017_|H5N5|_2017/03/07

A/chicken/Voronezh/18/2017_|H5N8|_2017/01/06

0.02

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/chicken/Korea/H903/2017_|H5N8|_2017/02/08

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/duck/Bangladesh/19D857/2017_|H5N6|_2017/05/03

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

A/great_Cormorant/Qinghai/B82/2016_|H5N8|_2016/07/13

A/chicken/Bangladesh/1896-17-/2017_|H5N6|_2017/02/05

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/ostrich/Saudi_Arabia/KFU-HKU3593_2017/2017_|H5N8|_2017/12/01

A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_|H5N8|_2017/12/01

A/bulbul/Riyadh/AI4/2017_|H5N8|_2017/01/01

A/great_Crested_Grebe/Qinghai/a737/2017_|H5N8|_2017/04/15

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/chicken/Riyadh/AI6/2017_|H5N8|_2017/01/01

A/black_swan/Germany-BW/R1364/2017_|H5N8|_2017/02/12

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/crow/Aghakhan/2017_|H5N8|_2017/09/08

A/duck/Bangladesh/19D852/2017_|H5N6|_2017/05/03

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

A/goose/Hungary/59763/2016_|H5N8|_2016/11/27

A/chicken/Kostroma/1717/2017_|H5N2|_2017/12/22

A/painted_stork/India/10CA03/2016_|H5N8|_2016/10/20

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

A/chicken/Kostroma/1719/2017_|H5N2|_2017/12/22

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

A/duck/Egypt/AR518/2017_|H5N8|_2017/03/08

A/duck/India/10CA01/2016_|H5N8|_2016/10/17

A/duck/Riyadh/AI2/2017_|H5N8|_2017/01/01

A/turkey/England/003778/2017_|H5N8|_2017/01/15

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

A/goose/Bangladesh/19D820/2017_|H5N6|_2017/03/29

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

A/goose/Hungary/17051/2017_|H5N8|_2017/04/18

A/goose/Hungary/17580/2017_|H5N8|_2017/04/19

A/goose/Hungary/15729/2017_|H5N8|_2017/04/07

A/mute_swan/England/052110/2017_|H5N8|_2017/08/04

A/teal/Egypt/1198C/2017_|H5N8|_2017/02/25

A/M_Swan/NL-Groningen/16015826-001/2016_|H5N5|_2016/12/13

A/duck/Egypt/N13736E/2017_|H5N8|_2017/02/15

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/duck/Bangladesh/19D770/2017_|H5N6|_2017/01/11

A/goose/Hungary/63743/2016_|H5N8|_2016/12/11

A/bar-headed_goose/Qinghai/A23/2016_|H5N8|_2016/05/13

A/duck/Bangladesh/19D853/2017_|H5N6|_2017/05/03

A/bar-headed_goose/Qinghai/B12/2016_|H5N8|_2016/05/15

A/bar-headed_goose/Qinghai/B655/2017_|H5N8|_2017/05/17

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_|H5N8|_2017/12/01

A/chicken/Riyadh/AI10/2017_|H5N8|_2017/01/01

A/swan/China/ST/2016_|H5N8|_2016/12/18

A/water/Qinghai/i34-39/2016_|H5N8|_2016/05/14

A/chicken/Kostroma/1721/2017_|H5N2|_2017/12/22

A/duck/Bangladesh/19D851/2017_|H5N6|_2017/05/03

A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_|H5N8|_2017/12/01

A/turkey/England/052131/2016_|H5N8|_2016/12/15

A/hooper_Swan/Sanmenxia/01/2016_|H5N8|_2016/11/23

A/duck/Hungary/54738/2016_|H5N8|_2016/11/09

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/domestic_duck/Siberia/49_feather/2016_|H5N8|_2016/01/01

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

A/duck/Hungary/55764/2016_|H5N8|_2016/11/11

A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_|H5N8|_2017/12/01

A/Environment/Fujiansanyuan/08/2017_|H5N6|_2017/12/26

A/bar-headed_goose/Qinghai/a210/2017_|H5N8|_2017/05/16

A/domestic_duck/Siberia/50K/2016_|H5N8|_2016/10/10

A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_|H5N8|_2017/12/01

A/chicken/Egypt/Buheira-12/2017_|H5N8|_2017/01/01

A/Cygnus_olor/England/AS00918/2016_|H5N8|_2016/12/31

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/teal/Egypt/1202C/2017_|H5N8|_2017/02/25

A/Mulard_duck/Hungary/59163/2016_|H5N8|_2016/11/24

A/chicken/Bulgaria/77_20VIR1727/2020_|H5N2|_2020/02/21

A/goose/Bangladesh/19D855/2017_|H5N6|_2017/05/03

A/Ornamental_bird/Al-Qasim/AI9/2017_|H5N8|_2017/01/01

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_|H5N8|_2016/12/11

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/goose/Hungary/64909/2016_|H5N8|_2016/12/14

A/mallard_duck/Korea/WA137/2017_|H5N8|_2017/01/24

A/duck/Egypt/AR560/2018_|H5N8|_2018/05/25

A/bar-headed_goose/Qinghai/a218/2017_|H5N8|_2017/05/16

A/duck/England/36226/14_|H5N8|_2014/11/14

A/bar-headed_goose/Qinghai/a230/2017_|H5N8|_2017/05/14

A/whooper_swan/Shanxi/RC01/2016_|H5N8|_2016/12/20

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_|H5N8|_2017/12/01

A/mute_swan/Hungary/6276/2017_|H5N8|_2017/02/16

A/gadwall/Kurgan/2442/2016_|H5N8|_2016/08/27

A/bar-headed_goose/Qinghai/a765/2017_|H5N8|_2017/05/14

A/Water/Qinghai/i40-44/2016_|H5N8|_2016/05/14

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/green-winged_teal/Egypt/877/2016_|H5N8|_2016/12/08

A/chicken/Egypt/Q13804A/2017_|H5N8|_2017/01/03

A/ostrich/Saudi_Arabia/KFU-HKU3590_2017/2017_|H5N8|_2017/12/01

A/falcon/Riyadh/AI5/2017_|H5N8|_2017/01/01

A/water/Qinghai/XXII2871/2017_|H5N8|_2017/05/16

A/Mulard_duck/Hungary/60369/2016_|H5N8|_2016/11/29

A/wigeon/Wales/052833/2016_|H5N8|_2016/12/22

A/environment/Kamchatka/18/2016_|H5N5|_2016/10/01

A/chicken/Riyadh/A15/2018_|H5N8|_2017/01/01

A/chicken/Kostroma/1720/2017_|H5N2|_2017/12/22

A/goose/Hungary/17985/2017_|H5N8|_2017/04/20

A/mute_swan/Hungary/5879/2017_|H5N5|_2017/02/14

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

A/grey-headed_gull/Uganda/MUWRP-538/2017_|H5N8|_2017/01/04

A/chicken/Wales/000023/2016_|H5N8|_2016/12/31

A/green-winged_teal/Egypt/871/2016_|H5N8|_2016/12/08

A/goose/Bangladesh/19D766/2017_|H0N6|_2017/01/11

A/Go/NL-Utrecht/17006881-001/2017_|H5N5|_2017/05/22

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

A/Turkey/Riyadh/AI1/2017_|H5N8|_2017/01/01

A/great_Cormorant/Qinghai/a51/2016_|H5N8|_2016/07/13

A/chicken/Kostroma/1718/2017_|H5N2|_2017/12/22

A/ostrich/Saudi_Arabia/KFU-HKU3591_2017/2017_|H5N8|_2017/12/01

A/duck/Saudi_Arabia/KFU-HKU3618_2017/2017_|H5N8|_2017/12/01

A/duck/Bulgaria/Dobrich/407/2017_|H5N8|_2017/10/17

A/pigeon/Saudi_Arabia/KFU-HKU3598_2017/2017_|H5N8|_2017/12/01

A/domestic_duck/Siberia/103/2016_|H5N8|_2016/10/04

A/mulard_duck/Hungary/62902/2016_|H5N8|_2016/12/07

A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_|H5N8|_2017/12/01

A/Holland_pigeon/Riyadh/AI3/2017_|H5N8|_2017/01/01

A/goose/Bangladesh/19D764/2017_|H5N6|_2017/01/11

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

A/chicken/Al-Ahsaa/AI7/2017_|H5N8|_2017/01/01

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

A/chicken/Al-Ahsaa/AI8/2017_|H5N8|_2017/01/01

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

A/duck/Bangladesh/19D849/2017_|H5N6|_2017/05/03

0.02

A/chicken/Netherlands/15007212/2015_|H10N7|_2015/04/28

EPI_ISL_626649_A/duck/Russian_Federation/Saratov/1578-2/2020_|H5N8|_2020/09/18

A/turkey/England/052131/2016_|H5N8|_2016/12/15

A/Anas_platyrhynchos/Belgium/10402_H195386/2017_|H1N1|_2017/11/19

A/mallard_duck/Netherlands/5/2012_|H10N7|_2012/05/12

A/duck/Shiga/B149/07_|H7N7|_2007/01/01

A/turkey/England/003778/2017_|H5N8|_2017/01/15

A/turkey/Czech_Republic/3071/2020_|H5N8|_2020/02/17

A/wild_duck/Korea/SH5-26/2008_|H4N6|_2008/10/01

A/mallard/Republic_of_Georgia/12/2011_|H10N4|_2011/02/11

A/chicken/Germany-SN/AI00276/2020_|H5N8|_2020/03/12

A/mallard_duck/Netherlands/60/2015_|H6N5|_2015/09/12

A/chicken/Netherlands/11009919/2011_|H1N1|_2011/05/30

A/chicken/Kursk/760/2018_|H5N8|_2018/06/26

A/duck/England/36226/14_|H5N8|_2014/11/14

A/goose/Samara/673/2018_|H5N8|_2018/07/04

EPI_ISL_615065_A/domestic_goose/Kazakhstan/1-261_2-20-B/2020_|H5N8|_2020/09/22

EPI_ISL_626647_A/chicken/Russian_Federation/Omsk/1680-10/2020_|H5N5|_2020/10/02

A/mallard_duck/Netherlands/6/2012_|H1N1|_2012/02/23

A/white-fronted_goose/Germany-BB/AI00018/2020_|H5N8|_2020/01/16

A/whooper_swan/Mongolia/232/2005_|H12N3|_2005/08/09

A/glaucous_gull/Iceland/4270/2015_|H10N7|_2015/11/01

A/mallard_duck/Netherlands/12/2011_|H6N9|_2011/09/01

A/chicken/Bulgaria/217_20VIR1724-1/2020_|H5N8|_2020/03/09

EPI_ISL_603134_A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020/10/16

A/mallard_duck/Sweden/139937/2012_|H15N5|_2012/12/06

A/wigeon/Wales/052833/2016_|H5N8|_2016/12/22

A/mallard_duck/Netherlands/24/2011_|H2N3|_2011/10/03

A/chicken/Netherlands/17013178-006010/2017_|H10N7|_2017/09/27

A/mallard_duck/Netherlands/71/2008_|H10N7|_2008/12/14

A/mute_swan/England/052110/2017_|H5N8|_2017/08/04

A/duck/Samara/452/2018_|H5N8|_2018/06/22

A/mallard_duck/Netherlands/52/2015_|H5N6|_2015/09/16

A/mallard_duck/Netherlands/30/2014_|H4N6|_2014/07/21

A/chicken/Germany/AR1385-L01301/2015_|H7N7|_2015/07/25

A/mallard_duck/Netherlands/8/2012_|H1N1|_2012/10/23

A/chicken/Samara/447/2018_|H5N8|_2018/06/22

A/avian/Japan/8KI0135/2008_|H6N5|_2008/10/08

A/Anas_platyrhynchos/Belgium/8535/2016_|H4N6|_2016/09/12

A/mallard_duck/Netherlands/31/2013_|H10N7|_2013/05/20

EPI_ISL_614401_A/mute_swan/Kazakhstan/1-267-20-B/2020_|H5N8|_2020/09/23

A/chicken/Czech_Republic/1175-1/2020_|H5N8|_2020/01/17

A/chicken/Penza/301/2018_|H5N8|_2018/06/15

A/chicken/Germany-BW/AI00049/2020_|H5N8|_2020/02/06

A/chicken/Samara/679/2018_|H5N8|_2018/07/04

A/mallard_duck/Netherlands/8/2014_|H7N5|_2014/10/28

A/bar_headed_goose/Mongolia/143/2005_|H12N3|_2005/08/06

A/ruddy_shelduck/Mongolia/37/2005_|H12N3|_2005/07/31

A/Anas_platyrhynchos/Belgium/11089/2016_|H11N2|_2016/11/26

EPI_ISL_626648_A/goose/Russian_Federation/Omsk/1680-6/2020_|H5N5|_2020/10/02

A/duck/Moscow/4681/2011_|H3N8|_2011/10/01

A/mallard_duck/Netherlands/32/2013_|H10N7|_2013/08/05

A/mallard_duck/Sweden/139752/2012_|H15N5|_2012/12/03

A/goose/Samara/459/2018_|H5N8|_2018/06/22

A/chicken/Cheboksary/806/2018_|H5N8|_2018/07/16

A/mallard/Korea/GH170/2007_|H7N7|_2007/12/01

A/mallard/Sweden/4932/2004_|H9N2|_2004/10/30

A/turkey/Germany-NI/AI00334/2020_|H5N8|_2020/03/20

A/duck/France/172319/2017_|H5N2|_2017/03/09

A/chicken/Rostov-on-Don/766/2018_|H5N8|_2018/07/09

A/buzzard/Germany-SN/AI00285/2020_|H5N8|_2020/03/20

A/mallard_duck/Sweden/139899/2012_|H15N5|_2012/12/05

A/mallard_duck/Netherlands/34/2006_|H3N8|_2006/09/11

A/Anas_platyrhynchos/Belgium/11242/2016_|H7N7|_2016/11/30

A/Anas_platyrhynchos/Belgium/7921-H188508/2016_|H4N6|_2016/08/19

A/goose/Samara/675/2018_|H5N8|_2018/07/04

EPI_ISL_614400_A/barnacle_goose/Germany-SH/AI02167/2020_|H5N8|_2020/10/30

A/Cygnus_olor/England/AS00918/2016_|H5N8|_2016/12/31

A/greater_white-fronted_goose/Netherlands/6/2010_|H6N2|_2010/11/23

A/mallard_duck/Netherlands/20/2012_|H1N1|_2012/11/24

A/duck/Hungary/1565_20VIR749-2/2020_|H5N8|_2020/01/10

A/greater_white-fronted_goose/Netherlands/1/2012_|H1N1|_2012/11/20

A/chicken/Penza/300/2018_|H5N8|_2018/06/15

A/chicken/Cheboksary/805/2018_|H5N8|_2018/07/16

A/Iceland_gull/Iceland/4402/2015_|H10N7|_2015/11/01

A/mallard/Netherlands/31/2014_|H4N3|_2014/09/20

A/duck/Moscow/4641/2011_|H4N6|_2011/10/19

A/chicken/Netherlands/13003983/2013_|H7N7|_2013/03/18

A/turkey/Hungary/1020_20VIR749-1/2020_|H5N8|_2020/01/09

A/chicken/Netherlands/15007212/15_|H10N7|_2015/04/29

EPI_ISL_626652_A/chicken/England/030720/2020_|H5N8|_2020/11/01

A/mallard/Moscow/4843/2012_|H4N6|_2012/10/01

EPI_ISL_623074_A/chicken/Iraq/1/2020_|H5N8|_2020/05/09

A/environment/Netherlands/17013178/2017_|H10N7|_2017/09/27

A/hawk/Poland/003/2020_|H5N8|_2020/01/06

A/mallard_duck/Netherlands/41/2015_|H5N1|_2015/09/15

A/chicken/NL-Zeewolde/13003983/2013_|H7N7|_2013/03/18

A/mallard_duck/Netherlands/23/2013_|H7N3|_2013/04/09

A/chicken/Germany/AR942-L01269/2015_|H7N7|_2015/06/09

A/duck/Moscow/4298/2010_|H3N8|_2010/10/01

A/magpie/Korea/YJD174/2007_|H7N7|_2007/12/01

A/mallard_duck/Netherlands/1/2013_|H7N7|_2013/01/26

A/mallard/Korea/GH171/2007_|H7N7|_2007/12/01

A/mallard/Netherlands/25/2013_|H4N8|_2013/04/08

A/Anas_platyrhynchos/Belgium/10749_47/2017_|H5N3|_2017/08/29

A/mallard/Netherlands/37/2015_|H3N8|_2015/08/29

EPI_ISL_603136_A/Eurasian_Wigeon/Netherlands/7/2020_|H5N8|_2020/10/16

A/chicken/Germany/AR1386-L01302/2015_|H7N7|_2015/07/25
A/chicken/Germany/AR915-L01268/2015_|H7N7|_2015/06/09

A/duck/Shimane/12/06_|H10N3|_2006/01/01

A/Anas_platyrhynchos/Belgium/11025_44/2017_|H11N1|_2017/09/22

A/mallard_duck/Netherlands/37/2011_|H1N1|_2011/12/08

A/mallard_duck/Netherlands/7/2012_|H1N1|_2012/07/09

A/duck/Moscow/4494/2011_|H3N8|_2011/09/01

EPI_ISL_626650_A/duck/Russian_Federation/Omsk/1328-2/2020_|H5N8|_2020/08/17

A/mallard/Netherlands/21/2016_|H3N2|_2016/08/15

A/mallard/Netherlands/11013808/2011_|H3N8|_2011/08/02

A/Anas_platyrhynchos/Belgium/227_H192329_2017/2016_|H6N2|_2016/12/31

A/mallard_duck/Netherlands/24/2014_|H7N3|_2014/09/30

A/chicken/Orel/533/2018_|H5N8|_2018/06/20

A/turkey/Germany-ST/AI00352/2020_|H5N8|_2020/03/27

A/duck/Shimane/15/06_|H4N9|_2006/01/01

A/mallard_duck/Netherlands/19/2012_|H4N6|_2012/09/07

A/chicken/Kursk/762/2018_|H5N8|_2018/06/26

A/goose/Samara/455/2018_|H5N8|_2018/06/22

A/mallard_duck/Netherlands/49/2010_|H4N6|_2010/11/29

EPI_ISL_603133_A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020/10/16

A/mallard_duck/Netherlands/33/2014_|H10N7|_2014/12/16

A/chicken/Netherlands/16010778-021-025/2016_|H2N3|_2016/08/30

A/chicken/Wales/000023/2016_|H5N8|_2016/12/31

A/mallard_duck/Netherlands/1/2012_|H10N7|_2012/01/14

A/glaucous_gull/Iceland/4552/2015_|H10N7|_2015/11/01

A/mallard/Sweden/58/2003_|H11N1|_2003/12/18

A/chicken/Cheboksary/851/2018_|H5N8|_2018/07/20

A/Anas_platyrhynchos/Belgium/11127/2016_|H2N3|_2016/11/29
A/Anas_platyrhynchos/Belgium/9313/2016_|H9N2|_2016/10/03

A/mallard_duck/Netherlands/6/2015_|H10N7|_2015/03/04

A/chicken/Cheboksary/849/2018_|H5N8|_2018/07/20

A/steamer_duck/Germany-SN/AI00346/2020_|H5N8|_2020/03/26

A/ruddy_turnstone/South_Carolina/UGAI17-4979/2017_|H2N5|_2017/12/09

A/ruddy_shelduck/Mongolia/P52/2005_|H12N3|_2005/08/09

A/duck/Shimane/s-35/2011_|H10N7|_2011/08/01

A/duck/Moscow/4524/2011_|H3N0|_2011/10/01

EPI_ISL_614399_A/buzzard/Germany-MV/AI02166/2020_|H5N5|_2020/10/29

EPI_ISL_603135_A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020/10/16

EPI_ISL_615073_A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_|H5N8|_2020/09/19

A/mallard/Netherlands/32/2014_|H4N3|_2014/09/20

EPI_ISL_615072_A/domestic_duck/Kazakhstan/1-274-20-B/2020_|H5N8|_2020/09/25

A/chicken/Netherlands/13003953/2013_|H7N7|_2013/03/15

A/mallard_duck/Sweden/139703/2012_|H15N5|_2012/12/01

A/mallard/Moscow/4528/2011_|H4N6|_2011/10/04

A/chicken/Cheboksary/850/2018_|H5N8|_2018/07/20

A/mallard_duck/Netherlands/59/2015_|H6N5|_2015/09/05

A/Anas_querquedula/Astrakhan/3091/2002_|H4N8|_2002/09/09

A/Anas_platyrhynchos/Belgium/9074/2016_|H9N2|_2016/09/27

A/mallard_duck/Netherlands/5/2013_|H1N1|_2013/09/16

A/chicken/Mari_El/870/2018_|H5N8|_2018/08/03

EPI_ISL_615068_A/domestic_goose/Kazakhstan/1-248_2-20-B/2020_|H5N8|_2020/09/20

A/mallard_duck/Sweden/139647/2012_|H15N5|_2012/11/30

A/Iceland_gull/Iceland/4266/2015_|H10N7|_2015/11/01

EPI_ISL_626651_A/goose/Russian_Federation/Kurgan/1345-25/2020_|H5N8|_2020/08/20

A/duck/Moscow/4652/2011_|H4N6|_2011/10/01

A/mallard_duck/Sweden/139579/2012_|H15N5|_2012/11/28

Figure 1. (A) Map showing highly pathogenic avian influenza outbreaks in Europe, Western Asia and the Middle East in 2020.
Simplified representations of waterbird migratory flyways are overlaid. Location of outbreaks was obtained from Empres-i, the
European animal disease notification system (ADNS) and from OIE immediate notification reports. Maps were generated using
ArcGIS Pro 2.4.3. (B) Maximum likelihood phylogenetic trees of the HA, and PB2, PB1, PA, NP, NA, MP and NS genes. May–Novem-
ber 2.3.4.4 emergent viruses are highlighted in red. January–April 2.3.4.4 viruses are highlighted in blue. The pdf is zoomable.
Relationships among the Eurasian 2020 H5 HPAI strains were inferred by adding the novel whole genome sequence data to
data available on GisAID Epiflu downloaded on 5th November 2020. These data were aligned with MAFFT v7.407, manually
curated and phylogenetic trees inferred using IQTree and ultrafast bootstrap node support. Trees were drawn using FigTree
v1.4.4, rooted by A/duck/England/36226/2014 except for NA which was mid-point rooted, and nodes places in ascending order.
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detected between 16th January and 27th March 2020,

clustered with earlier 2020 outbreak strains from

Europe.

On 1 November H5 HPAI was detected in a

chicken in the United Kingdom. Genetic analyses

showed that this H5N8 virus was entirely “Iraqi-

like”. To date, there have been no wild bird detections

in the UK.

Across these detections, the HA cleavage site was

poly-basic in nature for all analysed viruses

(PLREKRRKRGLF), therefore satisfying international

criteria for a HPAIV. Analysis of HA data enabled typ-

ing of the HA clade and all samples from Iraq, the

Republic of Kazakhstan, and the Netherlands were

classified as HA clade 2.3.4.4b utilizing the proposed

update to the unified nomenclature for HPAI A(H5)

viruses [6]. Comparisons with putative vaccine strains

have shown genetic heterogeneity in the HA, and the

need to subtype match the NA has not been assessed

but might impact vaccine performance.

Evaluation and risk mitigation

The emergence of these clade 2.3.4.4b H5 viruses in

Eurasia has significant implications for the poultry

sector across Europe, Central Asia, The Middle East

and Africa during winter 2020–2021 [7]. An alert

has already been raised for increased vigilance across

northern and eastern Europe based on historic out-

breaks in Russia and subsequent spread of disease in

both 2005 and 2016 [8,9]. The heterogeneity already

detected in these emergent viruses poses significant

challenges in assessing host tropism, pathogenesis,

routes of transmission and disease dispersal and

above all defining efficacious risk mitigation strategies.

Enhanced surveillance in both wild and domestic

birds is warranted and should also focus on both dom-

estic galliform and anseriform production systems.

This should include assessment of genetic diversity

of all Influenza A viruses to enable more accurate

determinations of virus evolution including through

reassortment. If vaccination is considered it is impera-

tive to strain match as closely as possible, given the

substantial amino acid mismatches already evident at

the HA-level.

Pathways for transmission of these variants are

unclear at this stage. The short branch lengths within

the “Iraqi-like” cluster might indicate a role for poul-

try-mediated or indirect transmission at least initially

in Central Asia. The H5N8 virus and the H5N1 virus

reassortant clearly infected wild birds migrating to

Europe as evidenced by the Wigeons in the Nether-

lands, but whether the H5N1 or H5N8 virus would

be better maintained in wild anseriformes and there-

fore potentially diffuse more readily is uncertain. In

2014/15 the H5N8 virus was diffused by wild birds

but also showed very little evidence of reassortment

[10]. Conversely in 2016/17 there was substantive

reassortment in wild birds whilst in early 2020 in

Europe it was proposed that newly detected H5N8

viruses were derived from reassortment of sub-

Saharan Africa viruses with those of LPAI of Eurasia

origin [10,11]. Here we have co-circulation of at

least three 2.3.4.4b H5 variants. Key to mitigating

the risk to poultry will be understanding ongoing evol-

ution, identifying where these viruses emerged from,

mitigating endemic disease in poultry to avoid these

production systems potentially acting as a future

source for emerging variants and characterizing host

tropisms and the role of wild birds in spreading

disease.
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