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Novel Reassortant Highly Pathogenic Avian Influenza
A(H5N2) Virus in Broiler Chickens, Egypt

Appendix 1
Appendix 1 Table. Avian influenza sequences included in study of highly pathogenic avian influenza virus A(H5N2), Egypt

AlV GISAID seguence accession no.
AlV designation subtype PB2 PB1 PA HA NP NA M NS
A/Chicken/Egypt/Al00994/2019 HS5N2  EPI1420452 EPI1420451 EPI1420416 EPI14204383 EPI1420434 EP11420450 EP11420384 EP11420397
A/Duck/Egypt/AR518/2017 H5N8  EPI1420351 EPI1420350 EPI1420349 EPI1381391 EPI1420346 EPI1420345 EPI1420344 EPI11420347
A/Duck/Egypt/AR560/2018 H5N8  EPI1420334 EPI1420333 EPI1420332 EPI1381402 EPI1420330 EPI1420329 EPI1420328 EPI1420331
AlTurkey/Egypt/AR550/2018 H5N8  EPI1420343 EPI1420342 EPI1420341 EPI1381395 EPI1420339 EP11420338 EP11420336 EP11420340
A/Duck/Egypt/AR526/2017 H5N1  EPI1420366 EPI1420364 EPI1420363 EPI1381393 EPI1420358 EPI1420357 EPI1420355 EPI11420362

A/Chicken/Egypt/AR528/2017 H5N1 EPI1420377 EPI1420376 EPI1420375 EPI1381432 EPI1420372 EPI14203571 EP11420369 EP11420373
AlChicken/Egypt/AR544/2018 HON2  EPI1420308 EPI1420307 EPI1420306 EPI1381412 EPI1420304 EPI11381411 EPI14203530 EPI1420305
1
AlChicken/Egypt/AR545/2018 HON2  EPI1420327 EPI1420326 EPI1420325 EPI131413 EPI11420323 EPI14203322 EPI11420321 EP11420324
AlChicken/Egypt/AR546/2018 HON2 EPI1420318 EPI1420317 EPI1420316 EPI1381414 EPI1420314 EP11420313 EP11420312 EP11420315

AJChicken/Egypt/Al00986/2019 H5N2 EPI1542792
A/Chicken/Egypt/Al00987/2019 H5, H9, EPI11542793
A/Chicken/Egypt/Al00988/2019 H5’,\II2-|9, EPI1542794
A/Chicken/Egypt/Al00989/2019 H5’,\12H9, EP11542795
A/Chicken/Egypt/Al00990/2019 H5’,\II2-|9, EPI11542796
A/Chicken/Egypt/Al00992/2019 Hgllglz EPI11542798

*Bold text indicates the hemagglutinin subtype sequenced in samples in which >1 HA subtype was detected. AlV, Avian influenza virus; HA, hemagglutinin, M, matrix; NA, neuraminidase; NP,
nucleoprotein; NSP, nonstructural protein; PA, polymerase; PB, polymerase basic.
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Influenza A virus (A/turkey/Wisconsin/1/1966(H9N2)

100

0.03

100

Influenza A virus (A/Chicken/Shanghai/F/98(HON2)
'E Influenza A virus (A/Chicken/Beijing/1/94(H9N2)

Influenza A virus (A/duck/Hong Kong/Y439/1997(H9N2)

A/Duck/Egypt/AR526/2017

A/Chicken/Egypt/AR528/2017 H5N1samples

Influenza A virus (A/duck/Giza/15292S/2015(HS5N1)

Influenza A virus (A/chicken/Egypt/A10351A/2014(H5N1)

Influenza A virus (A/Egypt/MOH-NRC-8434/2014(H5N1)
Influenza A virus (A/chicken/Sharkeya/14209SS/2014(H5N1)
Influenza A virus (A/Egypt/MOH-NRC-7271/2014(H5N1)
Influenza A virus (A/Egypt/MOH-NRC-7305/2014(H5N1)
Influenza A virus (A/chicken/Italy/1875/2000(H7N1)
EPI_ISL_268511_A/Common-coot/Egypt/CA285/2016 (HSN8)
Influenza A virus (A/teal/Italy/3812/2005(H5N3)

Influenza A virus (A/spot-billed duck/Korea/KNU SYG06/2006(H5N3)
Influenza A virus (A/aquatic bird/Korea/w113/2006(H5N2)
Influenza A virus (A/chicken/Hubel/2856/2007(H5N1)

Influenza A virus (A/long-tailed shrike/Hong Kong/2762/2007(H5N1)
Influenza A virus (A/chicken/Hunan/3157/2006(H5N1)

Influenza A virus (A/bar-headed goose/Qinghai/F/2007(H5N1)
Influenza A virus (A/lesser kestrel/Hellongjlang/194/2007(H5N1)
Influenza A virus (A/duck/France/150233/2015(H5N2)

Influenza A virus (A/mallard duck/Georgia/11/2011(H1N1)

Influenza A virus (A/shelduck/Yasnopolyanske/4-08-02/2011(H1N1)

Influenza A virus (A/white-fronted goose/Netherlands/5/2011(H6N8)
Influenza A virus (A/turkey/Poland/08/2014(H9N2)

Influenza A virus (A/duck/France/150236/2015(H5N9)

Influenza A virus (A/Mallard/Netherlands/21/2013(H3N2)
Influenza A virus (A/chicken/France/150169a/2015(H5N1)

Influenza A virus (A/Mallard/Netherlands/33/2015(H4N6)

— Influenza A virus (A/mallard/France/090360/2009(H9N2)

Influenza A virus (A/duck/Moscow/4652/2011(H4N6)

Influenza A virus (A/mallard/Republic of Georgia/13/2011(H6N2)

Influenza A virus (A/common Teal/Republic of Georgia/1/2011(H3N8)

Influenza A virus (A/black-headed gull/Netherlands/21/2014(H11N1)
Influenza A virus (A/mallard/Netherlands/29/2013(H3N8)
Influenza A virus (A/pigeon/Egypt/S10409A/2014(H9N2)

Influenza A virus (A/pigeon/Egypt/S10408B/2014(HIN2)
A/Chicken/Egypt/AR544/2018

A/Chicken /Egypt/Al00994/2019 @ H5N2 and H9N2
A/Chicken/Egypt/AR546/2018 samples
A/Chicken/Egypt/AR545/2018

Influenza A virus (A/chicken/Egypt/ABD1/2015(H9N2)

Influenza A virus (A/spot-billed duck/Shanghai/SH12/2014(H4N6)

'Elnﬂuenza A virus (A/duck/Zhejiang/6D10/2013(H2N8)

Influenza A virus (A/duck/Bangladesh/26980/2015(H7N9)
EPI_ISL_267135_A/green-winged_teal/Egypt/871/2016 (HSN8)
EPI_ISL_267136_A/green-winged_teal/Egypt/877/2016 (HSN8)

Influenza A virus (A/whooper swan/Shanxi/RC01/2016(H5N8)
Influenza A virus (A/duck/Democratic Republic of the Congo/17RS882-33/2017(H5N8)
Influenza A virus (A/Muscovy duck/Democratic Republic of the Congo/TCH4_PB2/2017(HSN8)
Influenza A virus (A/chicken/Uganda/17RS115-15/2017(HSN8)
Influenza A virus (A/white_winged_black_tern/Uganda/17RS115-3/2017(H5N8)
Influenza A virus (A/duck/Mongolia/521/2015(H3N8)
{ Influenza A virus (A/duck/Mongolia/30/2015(H3N8)
Influenza A virus (A/duck/Mongolia/482/2015(H2N3)
— Influenza A virus (A/duck/Bangladesh/25891/2015(H4N6)
Influenza A virus (A/duck/Bangladesh/26918/2015(H3N6)
Influenza A virus (A/duck/Bangladesh/33137/2017(H3N2)
EPI_ISL_285622_A/duck/Egypt/Buhelira-21/2017 (HSN8)
EPI_ISL_268021_A/duck/Egypt/SS19/2017 (H5N8)
EPI_ISL 285620_A/chicken/Egypt/Buheira-12/2017 (H5N8)
A/Duck, t/ARS 7
A//Sugk//ggzgt//ARsslg//zzg;s H5N8 samples
EPI_ISL_285619_A/chicken/Egypt/Kafr-Elshiekh-18/2017 (HS5N8)
Influenza A virus (A/chicken/Belgium/807/2017(HSN8)
ﬁ Influenza A virus (A/chicken/Chechnya/58/2017(H5N8)
Influenza A virus (A/swan/Krasnodar/44/2017(HSN8)
{ Influenza A virus (A/mute swan/Shimane/3211A001/2017(HSN6)
Influenza A virus (A/jungle crow/Hyogo/2803E011/2018(H5N6)
Influenza A virus (A/goose/Kalmykia/813/2016(H5N8)
[[ Influenza A virus (A/Brahma chicken/Belgium/6153/2017(H5N8)
Influenza A virus (A/Guinea fowl/Belgium/6102/2017(HSN8)
I Influenza A virus (A/swan/Voronezh/2/2017(H5N8)
Influenza A virus (A/Ruddy Shelduck/AN/2-14-12/2016(HSN8)
l- A/Turkey/Egypt/AR550/2018
Influenza A virus (A/White-fronted Goose/AN/1-15-12/2016(H5N8)
[~ EPLISL_268513_A/duck/EQypt/F446/2017 (HSN8)
“ EPI_ISL 285621 A/chicken/Egypt/Gharbiya-15/2017 (HSN8)

H5N8 sample
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(A/turkey/Wisconsin/1/1966(H9N2)

0.03

(A/Chicken/Beijing/1/94(H9N2)
(A/duck/Hong Kong/Y439/1997(HON2)
(A/Chicken/Shanghai/F/98(HON2

)
A/DUCK/EGYPt/AR526/2017
L a/Chicken/Egypt/AR528/2017 HIBLsampce

(A/Egypt/MOH-NRC-8434/2014(H5N1)
(A/Egypt/MOH-NRC-7271/2014(H5N1)
(A/Egypt/MOH-NRC-7305/2014(H5N1)

(A/duck/France/05057b/2005(H5N2)
(A/mallard duck/Netherlands/63/2006(H5N2)

(A/mallard duck/Netherlands/34/2006(H3N8)
(A/mallard/Sweden/5814/2005(H4N6)

(A/black-headed gull/Netherlands/1/2008(H1N3)

A/mallard/Sweden/99785/2009(HI9N2)

A/mallard duck/Netherlands/86/2008(H7N1)
(A/bewicks swan/Netherlands/6/2006(H1N1)
(A/greater white-fronted goose/Netherlands/1/2007(H1N1)

(A/mallard duck/Netherlands/35/2015(H4N6)

(A/mallard duck/Georgia/11/2011(H1N1)
(A/mallard/Republic of Georgia/4/2012(H1N1)
(A/duck/Guizhou/1078/2011(H11N9)
(A/pigeon/Egypt/S10409A/2014(HON2)
(A/pigeon/Egypt/S10408B/2014(HON2)
A/Chicken/Egypt/AR544/2018
A/Chicken /Egypt/Al00994/2019@ H5N2 and H9N2
A/Chicken/Egypt/AR545/2018 samples
A/Chicken/Egypt/AR546/2018
(A/chicken/Hunan/S1248/2010(H4N6)
A/Turkey/Egypt/AR550/2018 H5N8 sample
EPI_ISL_267136_A/green-winged_teal/Egypt/877/2016 (H5N8)
EPI_ISL_267135_A/green-winged_teal/Egypt/871/2016(H5N8)
(A/green-winged teal/Egypt/871/2016(H5N8)

(A/Anser cygnoides/Hubei/FW44/2016(H5N8)

(A/Whooper Swan/Sanmenxia/01/2016(H5N8)
(A/whooper swan/Shanxi/RC01/2016(H5N8)
(A/grey-headed gull/Uganda/MUWRP-538/2017(H5N8)

(A/Muscovy duck/Democratic Republic of the Congo/TCH6_PB1/2017(H5N8)
(A/Cygnus olor/Belgium/1567/2017(H5N8)
(A/Buteo buteo/Belgium/3022/2017(H5N8)

(A/jungle crow/Hyogo/2803E011/2018(H5N6)

(A/Brahma chicken/Belgium/6153/2017(H5N8)
(A/goose/Kalmykia/813/2016(H5N8)
(A/chicken/Chechnya/58/2017(H5N8)

(A/Environmental Fecal/AN/2/2017(H5N8)

(A/swan/Voronezh/2/2017(H5N8)
EPI_ISL_268511_A/Common-coot/Egypt/CA285/2016 (H5N8)
EPI_ISL_285619_A/chicken/Egypt/Kafr-Elshiekh-18/2017 (H5N8)
EPI_ISL_268513_A/duck/Egypt/F446/2017 (H5N8)
(A/White-fronted Goose/AN/1-15-12/2016(H5N8)
(A/Ruddy Shelduck/AN/2-14-12/2016(H5N8)

(A/northern pintail/Akita/714/2006(H5N2)
—— (A/mallard duck/Netherlands/20/2009(H5N3)
(A/mallard duck/Netherlands/38/2008(H5N3)

E (A/wild duck/Korea/SH5-26/2008(H4N6)

LI.E( (A/chicken/Egypt/Q5283C/2012(H5N1)

(A/wild goose/Dongting/PC0360/2012(H7N7)
(A/wild duck/Korea/SNU50-5/2009(H5N1)
(A/duck/Mongolia/688/2010(H3N8)
_{—_(A/mallard duck/Netherlands/2/2009(H7N7)

(A/mallard duck/Netherlands/25/2009(H1N1)
A/Duck/Egypt/AR518/2017
A/Duck/Egypt/AR560/2018
(A/mallard duck/Georgia/10/2016(H7N7)

(A/duck/Bangladesh/34193/2017(H3N1)
(A/duck/Bangladesh/33676/2017(H4N6)
(A/Duck/Mongolia/786/2017(H7N3)
(A/mallard duck/Netherlands/23/2014(H1N1)
(A/harbour seal/Germany/1/2014(H10N7)
(A/mallard duck/Netherlands/10/2012(H6N1)
(A/mallard duck/Netherlands/18/2014(H1N1)
(A/mallard duck/Netherlands/41/2015(H5N1)
(A/greater white-fronted goose/Netherlands/6/2011(H6N8)
(A/white-fronted goose/Netherlands/5/2011(H6N8)
(A/mallard duck/Netherlands/20/2011(H6N8)
(A/Eurasian teal/Netherlands/1/2011(H3N8)
(A/mallard duck/Netherlands/15/2011(H6N8)

H5N8 samples
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———————————— (CY130059.1 Afturkey/Wisconsin/1/1966(HON2)

AF156452.1 A/Chicken/Beijing/1/94(HIN2)

AY253752.1 A/Chicken/Shanghai/F/98(HIN2)

KF188264.1 A/duck/Hong Kong/Y439/1997(HIN2)

_ KF881624.1 A/chicken/Eqgypt/M7217B/2013(H5N1)
A/Duck/Egypt/AR526/2017

H5N1 samples
A/Chicken/Egypt/AR528/2017 P

KT220554.1 A/chicken/Egypt/FO514E/2014(H5N1)

KT220538.1 A/chicken/Egypt/F9514A/2014(H5N1)
KR063677.1 A/chicken/Egypt/A10351A/2014(H5N1)

99 KP702172.1 A/Eqypt/MOH-NRC-7305/2014(H5N1)

KP702164.1 (A/Egypt/MOH-NRC-7271/2014(H5N1)
AfTurkey/Egypt/AR550/2018

H5N8 sample
AB916666.1 A/muscovy duck/Vietnam/LBM529/2013(H3N8)
10 _{ MF073916.1 A/Cygnus olor/Belgium/1567/2017(H5N8)
MH107228.1 A/Buteo buteo/Belgium/3022/2017(H5N8)

| 100 A/Duck/Egypt/AR518/2017 HSN8 samples

A/Duck/Egypt/AR560/2018

‘{ KY320442.1 A/Whooper Swan/Sanmenxia/01/2016(H5N8)
MF040687.1 A/Cygnus atratus/Hubei/HF-1/2016(H5N8)
MG881980.1 A/grey-headed gull/Uganda/MUWRP-538/2017(H5N8)
100 MH569634.1 A/duck/Uganda/17RS115-9/2017(H5N8)
MK636773.1 A/duck/Democratic Republic of the Congo/2017(H5N8)
MG607411.1 A/duck/Democratic Republic of the Congo/2017(H5N8)
MK636765.1 A/duck/Democratic Republic of the Congo/2017(H5N8)
EF597429.1 A/duck/Jiang Xi/3345/2005(H5N2)
‘EGU361349.1 A/aquatic bird/Korea/w79/2005(H5N2)
JX465639.1 A/aquatic bird/Korea/CN5/2009(H6N5)
— MK192361.1 A/mallard/Netherlands/21/2016(H3N2)
— JF789601.1 A/mallard/Czech Republic/13438-29K/2010(H11N9)
— KJ907534.1 A/eurasian curlew/Zhuanghe/ZH-65/2013(H3N6)
L— AB807871.1 A/duck/Vietnam/LBM300/2012(H10N2)
KF874480.1 2 A/wild waterfowl/Dongting/C2383/2012(H1N2)
4 | LC339896.1 2 A/duck/Mongolia/17/2011(H4N3)
r A/mallard duck/Netherlands/2/2013(H3N6)
- KX978941.1 1 A/greater white-fronted goose/Netherlands/1/2012(H1N1)
’__ MH989495.1 A/Teal/Markeev/13-3-11/2016(H5N2)
MK414766.1 A/Mallard/Netherlands/8/2013(H3N8)
r KX978751.1 1 A/mallard duck/Netherlands/24/2013(H4N6)
MF147512.1 A/mallard duck/Netherlands/2/2014(H10N7)
MK414758.1 A/Eurasian Wigeon/Netherlands/5/2007(H7N7)
KX979472.1 A/mallard duck/Netherlands/13/2013(H7N7)
MF682864.1 1 A/mallard duck/Netherlands/11/2013(H7N7)
r— MF147788.1 A/mallard duck/Netherlands/18/2014(H1N1)
[ MF694010.1 2 A/mallard duck/Netherlands/18/2015(H7N7)
MK414704.1 2 Influenza A virus (A/Mallard/Netherlands/37/2015(H3N8)
KX000723.1 A/pigeon/Eqgypt/S10409A/2014(HIN2)
MG720150.1 /chicken/Egypt/ABD1/2015(HIN2)

10

0.03 A/Chicken/Egypt/AR544/2018

A/Chicken /Eqypt/Al00994/2019 @ H5N2 and HON2

A/Chicken/Egypt/AR545/2018 samples
A/Chicken/Egypt/AR546/2018
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A_HK 483
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100 EPL lSLr5174356 A_chicken_Korea_H881_; 2314 2.3.4.4a
9_A_American_wigeon_BC_050-31_2015 DR
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EPI_ISL_268513_A duck Egypt _F446_2017
A/Chicken /EQVDK/AlUOQQ /19 @
A/Duck/E gé)t/ 18/17
L_268021 A duck_Egypt_SS19_2017
EPI ISL 285620_A_chicken Egypt Buheira-12
EPI_ISL_285619_A_chicken_Egypt_ KafrvElsmekh 18 2017
EPI_TSL_285621_A_chicken_Egypt_Gharbiya-15_2017
KY320443.1 A/Whooper Swan/Sanmenxia/01/2016{H5N8)
KY393304.1 A/whooper swan/Shanxi/RC01/2016(H5N8)
EPI_ISL_298642_A_chicken_Israel_1048 201, 2.3.4.4b
EPI_ISL_295492_A_Anser. cygnoldes Hubei F6W44 2016 e

mamental

03_A_duck_Democratic_Republic_t the_Congo_2017
EPI_ISL_308805_A_duck_Democratic_Republic_¢

e_ __ 2017
EPI_] lSL 224722_A_Bar-headed_Goose_Qinghai_BTY9-L1

Con,
% U_2 15
EPI_ISL_224746_A_Brown-| heade- |_Gull_Qinghai_ZT04-B_2016
EPL ISL._267135_A te
EPI_ISL_267136_A_G _teal Egépt 877_2016
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EPI_ISL_285648_A_Geese_South_Africa_52017
EPI_ISL_239802_A_Common-coot_Egypt_CA285_2016
EPL_ISL_237944_A_tufted_duck_Germany_AR8444-L01987_2016
EPI_ISL_256817_ I:urkeg _Germany-NI_R9807_2016
A/Turkey/Eg pt/AR550/1;
MH988777.1 A/Environmental fecal/AN/2/2017
EPI_ISL_249692_A_chicken_Germany-NI_| R11406 2016
MF073909.1 A/peacock/Belgium/1017/2017
EPI_ISL_309195_A_Cygnus_olor_Belgium_2967_2017
MF926485.1 A/ oose/Kalmykla/ElB/ 01
MH988775.1 hite-fronted Goose/AN/1-15-12/2016
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CYO‘995 _A_goose_Egypt_M2788E_2011(HSN1.
IN807854.

juck_Eg ypt_lllﬁ 11(]
Klég;éfﬁ_ chlckgen Egy&: Di0! 555 2013(1H5N1)
stuess uck_ ?:_'t{asssc 012( SN

N

3 Aduck

2 pt_3_201!
ypt 4 2015(H5N1)
41255_2014(H5N1)
039(A_du ck Eg y t 5 _2015(H5N1
9302_A_ chlcken pt_147CA . 20 (H5N1)
KP209303_A_g E p¥ 439FA( H5Nl)
KY029063(A :nlcken pt_ZU103, 2016(H
KY029068(A_chicken_Egypt_ZU118_2016(H! 5 1)
KU715965 Aac icken_Egypt_D105528_2015(H5N1)
35703 A_du k_Egypt_z_z‘o 5(H
70216 Egypt_MOH-NRC-7271 2 14(H5N1) 2.2.1.2
KP864433 Egypl;_NUOOZ_ZO 5 5
KP86443: [

A_Egy) é 2
KU715927(A_chicken_| ypt._AlO 37B_2015(H5N1
KUTISS30(R chicker A 07508 201 s(msmg

KV55584 A_czlckenﬂ% Y] t_FléSOSB 2016(H5N1)

A/Duck/E
(?hx:ken/Egy t/AR528/17 H5N1 samples
KY029069 A_chicken gypt ZU120. 2015(H5N12‘
58(A_chicke t_N12640A_2016(H5N1)
KY558870 A_chicken

pt N12638D_2016(H5N1
0.03
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10

0.03

10

—_— G 404721 Afostric
156380 AgcmckenABei]l
|ckenﬁ-lon Kong/G9/97

D kHon Kon 280/97
EF063512Aqua|I/Dubal/3 § Y DyclHong Kong/ 280/

6353 chicken/Dubai/338/2001
chucken/Emwates R66/2002

10

==y

1

A1291392 A ChIC en/Pakistan/2/99

uail/Hong Kon /Gl 97

AF508559 é(ucken Saudi Ar Ia/ 32/99

GU050279

o

IF JN828576 A quail E@yf/t 11341

AF508558 Aé hlcken/ ran/11T,

A/chicken Iznd|a/IVRI 0011/2011

JF323006 chlcken unisia/1
GU05028 é/awan/Saudl Arabia/910135/2006

7a‘i/éan/Sau% A/rIab:a//910\1/386298?0
A/chicken/Ira
QG1 0A/ch1cken/Israe 5%%420 7
50 A/chicken/Israel/184/20
Fl4 717 A chlcken/IsraeI/Z 2/2008
CY 9 A/qua||/Leban0n/ 73/2010
88 A/quai /Lebanon/272/2010

930
120549 chlcken Israel/182
TR0t b kst

4721 A/chlcken Israel/402/2007
EPI_ISL 170364 A chicken E'g__;ypt NL P426V AR760 2013
EPT_ISLC 151940 A chicken. ¥
EPI_ISL 170365 A chicken_Eg Eq P488V AR761 2013
EPT ISL 162585 A chicken_ gpt 1225VL_2012

IN82857 "A((']uaH/E 113413v/2011
EPI_ISL 170361 A_chicken Egypt NLO\F;257V AR757_2013
EPI_ISL 162590 A chicken E%p
EPT_ISL 229601 A_quail_Egypt_D10093 2014
— EPI ISL 151933_A chicken E(EJ ypt_F72978_2013
EPI_ISC 131167 A_chicken_Eqy
EPI'EIE & 00 A chlcken gypt 4698A 2012
EPI ISL 170359 A ch&en'EgyptNL P73VD AR755 2013
EPT_ISC_151964_A_chicken_Egypt D
EPI_ISL 170363 A chicken_Egy gt'NL% 758V AR759 2013
100 EPI ISL_205897 A_chicken 104902015
EPTISL 229617 A_pigeon_ I9ypt310408l§ 2014
EPI_ISL_229627_A_chicken. 2014
EPI TSL 229625 ‘A chicken 'E tD9817E 2014
EPL_ISL 229608_A_chicken_ E?y t S9652E
- B ISC 170360_A “chicken_Eqypt_| P194V"AR756 2013
EPT IS 16259f A turkey‘E pt_ 13 V_20
'{{_ EPI ISL 162594 uaIFE t 122313V 2012

906554 A chicken_ E t 11

| ' J§906554 A/chicken/Egyp 1'15617V 2011

r|—_PI ISL_151942 A ¢ |cken Eqy Et SS440E 2012

EPI_TSL 129883 A _chicken_ gﬁgt D49058 2012

EPI_ISL_156287 A_chicken_Egy] U BS_M35_201

L — EPIISL. 20955 A o gy o FIOZEED: 2014

EPI TSL 212849 A chicken Eg[yR‘t AR241 1

EPI ISL 170362 A chicken_E II{P123VD AR758 2013

EPT_ISL 229620 A_chicken gEy

EPI ISL 229553 A_chicken %ypt 510597A 2015

EPI_ISL 229607 A chicken %ypt 10660B_2015

100r EPI_ISL_290074_A_chicken gyﬂ Ifeil_26_2016

Chicken/Egypt/AR54472

A/Chicken/ tgypt/AR545/ 018

Pr 100 o0y A Blicken Ql:/iyg i3 D105668 2015

E
EPI ISL 254828 A chicken_Egypt F12170A 2016
EPT ISC 254824 A chicken gypt 512568C 2016
PI ISL 229618 A chicken I? 2015
EPT IS[_ 254818 A" chicken_Egypt._| F12054D 2016
EPIISL_ 254826 A_chicken_ Egy{)t F12168D 2016
EPI ISL 229551 A chick en E B_2015
EPT_ISC. 262579 A_Eg 201 6
EPI TSL 229578 A chnc en E ypt_S10939E 2015
EPI_ISL229552_ A chicken_ gypt D10945E 2015
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100———— KF188265 A/duck/Hong Kona/Y439/1997
A/duck/ h,s%uth fnca///\llsse, Korean

Y280

G1_like



CY130057.1_(A/turkey/Wisconsin/1/1966(HON2)

A/Chicken/Egypt/AR545/2018

A/Chicken/Egypt/AR546/2018 H5N2 and HIN2
A/Chicken/Egypt/AR544/2018 samples
A/Chicken /Egypt/AI00994/2019 @
KP027616.1_A/chicken/Egypt/SCU8/2014(HIN2)
KF881334.1_A/chicken/Eqypt/D7108E/2013(HON2)
KF881506.1A/chicken/Egypt/S7018B/2013(HIN2)
LC379967.1_A/chicken/Eqypt/CL42/2013 (HON2)
KF881387.1_A/chicken/Eqypt/S7025E/2013(HIN2)

KF881641.1_A/chicken/Egypt/S7022D/2013(HIN2)
AF156409.1_(A/Chicken/Beijing/1/94(HIN2)
AY253753.1_(A/Chicken/Shanghai/F/98(HIN2)
DQ099782.1_A/Viet_Nam/LA-028/2005(H5N1)
KF881670.1_(A/chicken/Egypt/2012 (H5N1)
A/Duck/Egypt/AR526/2017
A/Chicken/Egypt/AR528/2017
KX247642.1_A/Egypt/MOH-NRC-2014(H5n1)
KP702174.1_A/Egypt/MOH-NRC-2014(H5N1)
L KR063679.1_(A/chicken/Egypt/2014(H5N1)

F188266.1_A/duck/Hong_Kong/Y439/1997(HIN2)
MF575140.1_A/mallard_duck/Netherlands/78/2008(H7N1)
100 [MF682759.1_(AlmaIlard_duck/NetherIands/49/2010(H4N6)
MK414731.1_A/Mallard/Netherlands/33/2015(H4N6)
I EPI_ISL_267135_A/green-winged_teal/Egypt/871/2016 (H5N8)
EPI_ISL_267136_A/green-winged_teal/Eqypt/877/2016 (H5N8)
KJ579959.1_A/pigeon/Anhui/08/2013(H3N8)
rCY185580.1_A/mallard/Republic_of_Georgia/13/2011(H6N2)
— MF575017.1_A/black-headed_gull/Netherlands/21/2014(H11N1)

%979530.1_A/mallard_duck/Netherlands/20/2011(H6N8)

L L 979542.1_A/mallard_duck/Netherlands/15/2011(H6N8)
— MF147376.1_A/mallard_duck/Netherlands/48/2011(H7N1)
[KX979154.1_A/ma|lard_duck/Netherlands/23/2012(H11N9)

MK414751.1_A/Mallard/Netherlands/21/2013(H3N2)
MF146131.1_A/mallard_duck/Netherlands/18/2012(H4N2)
“MF147316.1_A/barnacle_goose/Netherlands/2/2014(H3N6)

_E EPI_ISL_268511_A/Common-coot/Eqypt/CA285/2016 (H5N8)
EPI_ISL_285619_A/chicken/Egypt/Kafr-Elshiekh-18/2017 (HSN8)
— MH791613.1_A/duck/Bangladesh/34191/2017(H3N1)
EPI_ISL_285620_A/chicken/Egypt/Buheira-12/2017(H5N8)
4 EPI_ISL_285622_A/duck/Egypt/Buheira-21/2017 (H5N8)

A/Duck/Egypt/AR518/2017
A/Duck/Egypt/AR560/2018
EPI_ISL_268021_A/duck/Egypt/SS19/2017 (H5N8)

q | MH988783.1_A/White-fronted_Goose/AN/1-15-12/2016(H5N8)

MH988784.1_A/Ruddy_Shelduck/AN/2-14-12/2016(H5N8)

EPI_ISL_285621_A/chicken/Egypt/Gharbiya-15/2017(H5N8)
AfTurkey/Eqypt/AR550/2018 H5N8 sample

EPI_ISL_268513_A/duck/Egypt/F446/2017 (H5N8)
LMF926486.1_1_A/goose/KaImykia/813/2016(H5N8)

H5N1 samples

H5N8 samples

MH107194.1_2_A/Brahma_chicken/Belgium/6153/2017(H5N8)
MH107202.1_1_A/Guinea_fowl/Belgium/6102/2017(H5N8)

— LC379586.1_2_A/jungle_crow/Hyogo/2803A002/2018(H5N6)

r MF073902.1_A/chicken/Belgium/807/2017(H5N8)
MF926478.1_1_A/swan/Voronezh/2/2017(H5N8)
MF926462.1_2_A/chicken/Chechnya/58/2017(H5N8)
MF926470.1_1_A/swan/Krasnodar/44/2017(H5N8)

r MF926454.1_A/chicken/Moscow/94/2017(H5N8)
MH988785.1_A/Environmental_Fecal/AN/2/2017(H5N8)
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100

Chicken/Shanghai/F,

CY055150.1 _A/Hong Kong/35820/2009
AY253 7541 A{
U365373.1 _A/chicken/Hu ({C1/2007

10q— AF156400.1 A/Chicken/Korea/38349-96323/96
AF508582.1 AéChlcken/Korea/990 g
AY800235.1_A/chicken/Korea/S1/2003
EF492301.1 _A/chicken/Israel/90658/2000
EF492289.1 A/turkez/lsrael/9 542002
EF492291.1 _A/tur y/Israe 1 0%/2003
EF492287.1 A/turke /Israel/8
EF49 turkey, ﬁlsrael/425 2005
EF492288 .1 _A/chicken/Israel/909/2005
EF492298.1_A/chicken/Israel/1808/2004
EF492279.1 A/ch|cken¢IsraeI/554/ 005

F1464614.1 A/chicken/Israe ({114/2007
EF063523.1 A(lchchZen/Dubal 463

EF063520.1 _A/ |ckenéDuba| 338/2001

EF063519.1 LX quail/Dubai/303/2000

EF063517.1 _A/quail/Dubai/301/2000
EF063 5f81 A/qgaul/Duba|/302/2000

55125.1_A/quail/Shantou/21605/2005
‘— CY0245541 A2

chukkar/Shantou/22116/2005
EF1550671 A/quaul/Shantou/lSS /2001

1 Aq ua||/Shantou/1912{2001
51071 A/quail/Shantou/1883/2004

100

AB049164.1 A/parakeezﬁ\lanta 92A/98

U071973.1 A/chlcken/Iran/RZS3/2008
EU678371.1 _A/chicken/Iran/B263/20
EU678370.1 _A/chicken Iran/5111/2004
AY785752.1 _A/chicken/Iran/430/98

AY7857531 A/chlcken/Iran/496/99

857551 A/chicken/Iran/261/01

38460.1 A/chlckenéPakustar(\{UDL-O1/2008
—| E EU678369 1 _A/chicken/Iran

EF078977.1 _A/Chicken, Iran/NGV 1é06
—— GQ120538.1 _A/chicken/Israel/310/200:

EPI_ISL 151940 Nchucken/E%YPt/S7404/2013
EPI_ISL_167893_A/chicken/Egypt/SCU8/2014
EPI’ISL_’S212851 A/chicken/Eg /Ept/ARZS -15/2011

EPI_ISL_107984_A/chicken/Egypt S4454E/2011
EPI_TSL 129883 “A/chicken/Egypt/D4905B/2012

— EPI_ISL 156283 /X/hlcken/E t/BSU -FA-K6/2012

0.03

_{'_EPI ISL 155769 chlcken/ pt/BSU-FA-K8/2012
EPI_ISL 156288 A/chlcken/ ypt/BSU FA-M40/2012
— EPI_ISL 151935 _A/chicken/ g pt/S5018D, 2012
R EPI ISL 151933 A chlckerg? g¥pt/F729 2013
EPI_ISL 156281 A/c |cken/ /BSU-FA-K3/2012
EPT_ISL 170364_ A/chlcken/ \/(t/NLQP426V AR760 2013
| EPI_ISL 254828 A/chi en/E F12170A/2016
10 EPI_ISL 254824 A(chlcken/ yf é512568C 2016
EPI_ISL_229610_A/chicken/E pt/% 0549D/201
EPI IS_L 229618 chicken, ypt/N1096 2015
[ 254826_ Ch|Cken/ IptéFlZlG D/2016
EPI_ISL_ 129852 A7ch|cken]EI Fayoum/

ISL 129891 A/ch|cken/E t/2012
EPI_ISL_151942 A/chlcken/Egypt/S§440 L

EPI_ISL_151929 A/chicken s%)t/DHOSE /2013
EPI_ISL 170249 _A/chicken/E ypt BSU3614 AR2212/2014
E’PI S 17 _A/pigeon/Egypt/S10408
|geon/Egypt/5104 A/2014
EPI ISL 729602 A/c |cken/E t/F10528A/2015
‘| [ EPI_ISL 229552 A/chncken/yl:P ypt/D10945E/2015

EPI_ISL 229578 A/chicken/Eg pt/510939E/2 15
EPI ISL_170250_A/chicken/Egyp BSU4214 AR2215/2014
EPI_ISL_229576_A/chicken/ I:gypt/
EPI_ISL_229574_A/chicken/ ypt/5964562014
EPI_ISL_229603_A/chicken/Eqypt/S9668D/201
EPI_ISL 229614 A/chlcken/Egypt/C9742 /2014
EPI_ISL 229612 A/chicken/Egypt/D9570B/2014
- EPI_ISL_170248_A/chicken/Egypt/ SU35KM AR2196/2013
0 /chrcken/ Egypt/Al00994/20

A/cﬁ{ckhelﬁl/(gn/E?//Et/ARSM/ 018

A/chlcken/Eg pt/AR545/2018
EPI_ISL _229565_A chmken/EE ypt/D10700/2015

EPI_ISL_205896_A/chicken/Eqypt/D10802E/2015
EPI_ISL_229620_A/chicken/Egypt/S10916B/2015
EPI_TSL 229553 A/chicken/Egypt/S10597A/2015
EPI_ISL_229624_A/chicken/Eqypt/D10707B/2015
EPI_ISL_229613_A/chicken/Eq t/510598Eé2015
EPI_ISL_229616 A/ch|cken/Egypt/D10704/ 015

10
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100

— KU042828.1_A/goose/Zhejiang/925104/2014

100 EPI_ISL_198665_A/turkey/Germany/AR3390-L00939/2014
10 EPI_ISL_170184_A/chicken/Germany-MV/R153/2015
KP307986.1_A/gyrfalcon/Washington/41088-6/2014
K3413844.1_A/broiler_duck/Korea/Buan2/2014(H5N8
10_0{ EPI_ISL_267135_A/green-winged_teal/Egypt/871/2016
EPI_ISL_267136_A/green-winged_teal/Egypt/877/2016
EPI_ISL_285620_A/chicken/Egypt/Buheira-12/2017
EPI_ISL_285622_A/duck/Egypt/Buheira-21/2017
A/Duck/Egypt/AR518/2017
A/Duck/Egypt/AR560/2018

MF040690.1_A/Cygnus_atratus/Hubei/HF-1/2016
KY320445.1_A/Whooper_Swan/Sanmenxia/01/2016
KY393306.1_A/whooper_swan/Shanxi/RC01/2016
MK636768.1_A/Muscovy_duck/Democratic_Republic_of the_Congo/2017
MK631791.1__A/Muscovy_duck/Democratic_Republic_of_the_Congo/2017
MK636728.1_A/Muscovy_duck/Democratic_Republic_of _the_Congo/2017

MK636736.1_A/Muscovy_duck/Democratic_Republic_of the_Congo/2017
EPI_ISL_239802_A/Common-coot/Egypt/CA285/2016
MF073903.1 A/chicken/Belgium/807/2017
= -l—— EPI_ISL_285619_A/chicken/Egypt/Kafr-Elshiekh-18/2017
MH989531.1 A/Ruddy Shelduck/AN/2-14-12/2016
MH989530.1 A/White-fronted Goose/AN/1-15-12/2016
EPI_ISL_285621_A/chicken/Egypt/Gharbiya-15/2017
A/Turkey/Egypt/AR550/2018
— MF926487.1 A/goose/Kalmykia/813/2016

EPI_ISL_237945_A/tufted_duck/Germany/AR8459-.01988/2016
EPI_ISL_237944_A/tufted_duck/Germany/AR8444-.01987/2016
— MF926479.1 A/swan/Voronezh/2/2017

{[MH989532.1 A/Environmental Fecal/AN/2/2017

{{ MH107201.1 A/Guinea fowl/Belgium/6102/2017

MF926471.1 A/swan/Krasnodar/44/2017
MF926455.1 A/chicken/Moscow/94/2017
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CY130055.1 A/turkey/Wisconsin/1/1966(HIN2)
KF188268.1_A/duck/Hong_Kong/Y439/1997(HIN2)
| KP702168.1_A/Egypt/MOH-NRC-7271/2014(H5N1)
KU715886.1_A/chicken/Eqypt/D10552C/2015(H5N1)
KU715911.1_A/chicken/Egypt/Q10781B/2015(H5N1)
KU715943.1_A/chicken/Egypt/D10552D/2015(H5N1)
KU715976.1_A/chicken/Egypt/D10658E/2015(H5N1)
AR526-18_MP
AR528-18_MP
mLAHSMGG.1_A/Chicken/Beijing/1/94(H9N2)
AY253755.1_A/Chicken/Shanghai/F/98(HIN2)
KX000828.1 A/ Pigeon/ Egypt/ S10409A/ 2014/ (HIN2)
AR545-18_MP
1ib02930_AR546-18_MP H5N2 and HON2
AR544-18_MP samples
2019A100994 CK H5N2 @
KF881678.1_A/chicken/Egypt/D4907A/2012(HIN2)
KX000847.1_A/chicken/Egypt/F109938/2015(HIN2)
LC379969.1_A/chicken/Egypt/CL42/2013(HIN2)
KF881508.1_A/chicken/Egypt/S7018B/2013(HIN2)
KF881336.1_A/chicken/Egypt/D7108E/2013((HON2)
KF881643.1_A/chicken/Egypt/S7022D/2013(HON2)
EPI_ISL_267135_A/green-winged_teal/Egypt/871/2016 (H5N8)
EPI_ISL_267136_A/green-winged_teal/Eqypt/877/2016(H5N8)
— AR560-18 _MP H5N8 sample
_[— MG881968.1_A/grey-headed_gull/Uganda/MUWRP-538/2017(H5N8)
MK631792.1_A/duck/Democratic_Republic_of_the_Congo/2017(H5N8)
{ AR518-18_MP H5N8 sample
EPI_ISL_285620_A/chicken/Egypt/Buheira-12/2017 (H5N8)

H5N1 sample

KY320446.1_A/Whooper_Swan/Sanmenxia/01/2016(H5N8)
KY393307.1_A/whooper_swan/Shanxi/RC01/2016(H5N8)
_|— EPI_ISL_268511_A/Common-coot/Egypt/CA285/2016 (HSN8)
EPI_ISL_285619_A/chicken/Egypt/Kafr-Elshiekh-18/2017(H5N8)
MH989504.1_A/Ruddy_Shelduck/AN/2-14-12/2016(H5N8)
MH989503.1_A/White-fronted_Goose/AN/1-15-12/2016(H5N8)
AR550-18_MP H5N8 sample
EPI_ISL_285621_A/chicken/Egypt/Gharbiya-15/2017(H5N8)
MF926488.1_A/goose/Kalmykia/813/2016(H5N8)
MH107192.1_A/Brahma_chicken/Belgium/6153/2017(H5N8)
MF926472.1_A/swan/Krasnodar/44/2017(H5N8)
MF926456.1_A/chicken/Moscow/94/2017(H5N8)
MF926464.1_(A/chicken/Chechnya/58/2017(H5N8)

100 L EPI_ISL_285622_A/duck/Egypt/Buheira-21/2017 (H5NS)
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.l — CY130058.1 A/turkey/Wisconsin/1/1966(HIN2)
100— AF156480.1 A/Chicken/Beijing/1/94(HIN2)
L AY253756.1 A/Chicken/Shanghai/F/98(HIN2)
KF188269.1 A/duck/Hong Kong/Y439/1997(HIN2)
— |- LC379962.1 A/chicken/Egypt/CL69/2013(H5N1)
KP702177.1 A/Egypt/MOH-NRC-7305/2014(H5N1)
KP702169.1 A/Egypt/MOH-NRC-7271/2014(H5N1)
KT220543.1 A/chicken/Egypt/F9514A/2014(H5N1)
KT220559.1 A/chicken/Egypt/F9514E/2014(H5N1)
A/Duck/Egypt/AR526/2017
A//Chicl{egyggngARS/ZB/ZO17 H5N1 samples
MH734821.1 A/Duck/Mongolia/751/2017(H7N3)
KX977771.1 A/mallard duck/Netherlands/13/2012(H3N8)
CY121987.1 (A/northern shoveler/Georgia/1/2010(H2N3)
KX978602.1 A/mallard duck/Netherlands/18/2010(H6N8)
MF146379.1 A/mallard duck/Netherlands/22/2013(H2N3)
CY185693.1 A/mallard/Republic of Georgia/14/2011(H10N7)
MF148052.1 A/tufted duck/Georgia/1/2012(H2N3)
MK414715.1 A/Mallard/Netherlands/8/2013(H3N8)
CY185343.1 A/tufted duck/Republic of Georgia/1/2012(H2N3)
KX000785.1 A/pigeon/Egypt/S10409A/2014(HIN2)
MG720155.1 A/chicken/Egypt/ABD1/2015(HIN2)
A/Chicken/Egypt/AR544/2018
A/Chicken /Egypt/Al00994/2019 @ H5N2 and H9N2
A/Chicken/Egypt/AR545/2018 samples
A/Chicken/Egypt/AR546/2018
MK636754.1 A/Muscovy duck/Democratic Republic of the Congo/2017(H5N8)
MK636778.1 A/Muscovy duck/Democratic Republic of the Congo/2017(H5N8)
101 _|_ EPI_ISL_267135_A/green-winged_teal/Egypt/871/2016 (H5N8)
EPI_ISL_267136_A/green-winged_teal/Egypt/877/2016 (H5N8)
r MG881923.1 A/grey-headed gull/Uganda/MUWRP-538/2017(H5N8
_| KY320447.1 A/Whooper Swan/Sanmenxia/01/2016 (HSN8)
KY393308.1 A/whooper swan/Shanxi/RC01/2016 (H5N8)
A/Duck/Egypt/AR518/2017
/A/Duc/k/gEygpyét/AR56/0/2018 b
EPI_ISL_285620_A/chicken/Egypt/Buheira-12/2017 (H5N8)
EPI_ISL_285622_A/duck/Egypt/Buheira-21/2017 (H5N8)
MF926481.1 A/swan/Voronezh/2/2017(H5N8)
MF073905.1 A/chicken/Belgium/807/2017(H5N8)
MF073913.1 A/peacock/Belgium/1017/2017(H5N8)
EPI_ISL_285619_A/chicken/Egypt/Kafr-Elshiekh-18/2017 (H5N8)
EPI_ISL_285621_A/chicken/Egypt/Gharbiya-15/2017(H5N8)
A/Turkey/Egypt/AR550/2018 H5N8 sample
MH988790.1 A/White-fronted Goose/AN/1-15-12/2016(H5N8)

Appendix Figure. Phylogenetic analysis of segments of highly pathogenic avian influenza (HPAI) and
low pathogenicity avian influenza (LPAI). Sequence analysis was based on alignment analyses by
MAFFTV7.450 embedded in the Geneious software suite, version 11.1.7(https://www.geneious.com) with

manual editing. We performed maximum likelihood calculations using PhyML version 3.0

(http://www.atgc-montpellier.fr/phyml) ,we chose the best-fit model according to the Bayesian selection

criterion using Model Finder embedded in the Geneious software suite, version
11.1.7https://www.geneious.com). Colors indicate grouping of segment origin according to phylogenetic
analyses: highly pathogenic avian influenza virus (HPAIV) H5N1 2.2.1.2 from Egypt (cyan); HON2
subtype from Egypt circulating in chickens since 2010 (gray); HON2 subtype from Egypt first detected in
pigeons in 2014 (red); PB2 segment most closely related to an H3N6 virus from Bangladesh (purple);

PB1 segment most closely related to an H7N7 virus from Georgia (blue); segments most closely related
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to H5N8 viruses from China (orange) or Russia (green). Acknowledgments for sequences shared via
EpiFlu are given in Appendix Table 2. A) Polymerase basic protein 2 (PB2) of HPAI H5N8, H5N1, and
reassortant H5N2, and LPAI HON2. B) Polymerase basic protein 1 (PB1) of HPAI H5N8, H5N1, and
reassortant H5N2 and LPAI HON2. C) Polymerase acidic protein (PA) of HPAI H5N8, H5N1, and
reassortant H5N2, and LPAI HON2. E) Hemagglutinin (HA _9) of LPAI HON2. F) Nucleoprotein (NP) of
HPAI H5N8, H5N1, and reassortant H5N2, and LPAI HON2. G) Neuraminidase protein (NA_2) of HPAI
reassortant H5N2 and LPAI HON2. H) Neuraminidase protein (NA_8) of HPAI H5N8. 1) Matrix protein (M)
of HPAI H5N8, H5N1, and reassortant H5N2, and LPAI HON2. J) Nonstructural protein (NS) of HPAI
H5N8, H5N1, and reassortant H5N2, and LPAI HON2.
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