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Supplementary Table 1. Nucleotide GenBank accession numbers for 12 HSN6 subtype viruses isolated in South Korea from 2017 to 2019

Virus name Province PB2 PB1 PA HA NP NA MP NS
A/wild duck/South Korea/1702/2017 Eumseong MN565983 MN565984 MN565985 MN565986 MN565987 MN565988 MN565989 MN565990
A/wild duck/South Korea/1703/2017 Eumseong MN566008 MN566009 MN566010 MN566011 MN566012 MN566013 MN566014 MN566015
A/wild duck/South Korea/1705/2017 Eumseong MN566016 MN566017 MN566018 MN566019 MN566020 MN566021 MN566022 MN566023
A/wild duck/South Korea/1709/2017 Eumseong MN566025 MN566026 MNS566027 MN566028 MN566029 MN566030 MN566031 MN566032
A/wild duck/South Korea/1710/2017 Eumseong MN566033 MN566034 MN566035 MNS566036 MN566037 MN566038 MN566039 MN566033
A/wild duck/South Korea/1801/2018 Chungju MN566050 MN566051 MN566052 MN566053 MN566054 MN566055 MN566056 MN566057
A/wild duck/South Korea/1804/2018 Chungju MN809349 MNS809350 MN809351 MNS809352 MNS809353 MNS809354 MNS809355 MNS809356
A/wild duck/South Korea/1908/2019 Eumseong MN566059 MN566060 MN566061 MN577280 MN566062 MN566063 MN566064 MN566065
A/wild duck/South Korea/1914/2019 Eumseong MN577311 MNS577312 MN577313 MN577314 MNS577315 MNS577316 MN577317 MNS577318
A/wild duck/South Korea/1915/2019 Eumseong MNS577320 MNS577321 MNS577322 MNS577323 MNS577324 MNS577325 MNS577326 MNS577327
A/wild duck/South Korea/1920/2019 Eumseong MN577331 MN577332 MN577333 MN577334 MN577335 MN577336 MN577337 MN577338
A/wild duck/South Korea/1922/2019 Eumseong MN577342 MNS577343 MN577344 MN577345 MN577346 MNS577347 MN577348 MN577349




Supplementary Table 2. Amino acid GenBank accession numbers for 12 HSN6 subtype viruses isolated in South Korea from 2017 to 2019

Virus name Province PB2 PB1 PA HA NP NA MP NS

A/wild duck/South Korea/1702/2017 Eumseong QFP98266 gggggg; ggggggg QFP98271 QFP98272 QFP98273 ggggg;g glljggg;g
A/wild duck/South Korea/1703/2017 Eumseong QFP98290 ggggggé ggggggi QFP98295 QFP98296 QFP98297 ggggggg gggggg?
A dackiSouh Kora/ 11052017 | Famseong. | Qrposso2 | QEEOSS03 | QRIS iy | rpogaos | qrrssaos | QD910 | QEFSSAID
A/wild duck/South Korea/1709/2017 Eumseong QFP98314 ggggg ig ggggg i; QFP98319 QFP98320 QFP98321 ggggggg ggggg;g
A/wild duck/South Korea/1710/2017 Eumseong QFP98326 ggggg;; ggggggg QFP98331 QFP98332 QFP98333 ggggggg ggggggg
A/wild duck/South Korea/1801/2018 Chungju QFP98338 85532;23 85532;3; QFP98343 QFP98344 QFP98345 85532;33 85532;32
A/wild duck/South Korea/1804/2018 Chungju QGU34379 8?&?3?2? 8gg§ﬁ§§ QGU34384 QGU34385 QGU34386 ggggﬁzg ggggﬁgg
A/wild duck/South Korea/1908/2019 Eumseong QFP98350 ggggggé ggggggi QFQ33388 QFP98355 QFP98356 gggggg; ggggggg
A/wild duck/South Korea/1914/2019 Eumseong QFQ33389 811::83333(1) 8583333? QFQ33394 QFQ33395 QFQ33396 811::83333; 811::8332(9)(9)
A/wild duck/South Korea/1915/2019 Eumseong QFQ33401 gggggigg 8£8§§382 QFQ33406 QFQ33407 QFQ33408 8£8§§i?g glﬁgggjg
A/wild duck/South Korea/1920/2019 Eumseong QFQ33413 gggggﬂg gggggﬂg QFQ33418 QFQ33419 QFQ33420 811283312 ggggggi

. QFQ33426 QFQ33428 QFQ33433 QFQ33435
A/wild duck/South Korea/1922/2019 Eumseong QFQ33425 QFQ33427 QFQ33429 QFQ33430 QFQ33431 QFQ33432 QFQ33434 QFQ33436




Supplementary Table 3. The description of whole-genome next-generation sequencing data

Virus name Bases >=Q20 bases Reads Coverage
(mean)
A/wild duck/South Korea/1702/2017 41,354,139 31,439,276 279,500 2,507
A/wild duck/South Korea/1703/2017 48,389,872 37,653,224 326,487 2,738
A/wild duck/South Korea/1705/2017 65,572,274 52,244,925 435,676 2,892
A/wild duck/South Korea/1709/2017 67,733,558 54,274,572 457,452 3,301
A/wild duck/South Korea/1710/2017 55,851,460 44,912,459 380,968 2,784
A/wild duck/South Korea/1801/2018 51,030,280 39,697,719 351,925 2,253
A/wild duck/South Korea/1804/2018 51,728,487 40,354,362 353,082 2,442
A/wild duck/South Korea/1908/2019 129,345,770 92,323,355 809,218 3,443
A/wild duck/South Korea/1914/2019 144,005,016 102,235,931 862,717 3,576
A/wild duck/South Korea/1915/2019 124,517,819 87,320,831 784,369 3,537
A/wild duck/South Korea/1920/2019 171,395,067 120,869,621 956,641 3,688
A/wild duck/South Korea/1922/2019 134,755,915 94,506,535 791,396 3,709




Aenvironment/Korea/W543/2016(HSN6)
Aenvironment/Korea/\W542/2016(H5N6)
Aenvironment/Korea/W544/2016(H5N6)

Awild duck/Eumseong/22/2019(H5NE) 4——
Awild duck/Eumseong/20/2019(HSNG) 4———
Awild duck/Eumseong/15/2019(H5NG) +——
| Alwild duck/Eumseong/14/2019(H5NG) 4=
[ Awitd duck/Eumseong/08/2019(HENE) <
Awild duck/Eumseong/10/2017(HSNG) +——
Awild duck/Eumseong/09/2017(HSNG) +——
Alwild duck/Eumseong/05/2017(HSNG) <=
Ahwild duck/Eumseong/02/2017(HSNG) +——
Amwild duck/Eumseong/03/2017(HSN6) <
Aenvironment/Korea/W541/2016(H5NG)

- Alchicken/Kumamoto/45/2016(HSNE)

8

Alenvironment/Saga/4/2017(HSN6)
L;whooper swan/Korea/Gangjin 49 2/2016(H5N6)
*| Arwhooper swan/Korea/Gangiin 48/2016(HSN6)
|- Alcoot/Shiga/2501T010/2017(HSNE)
| Alperegrine falcon/Niigata/12/2017(H5NG)
Aperegrine falcon/Gifu/2102A008/2017(H5N6)
Aiwhooper swan/Fukushima/1/2016(HSN6)
Atundra swan/Niigata/1511C003/2016(HSNG)
| Avenvironment/Niigata/5/2016(H5N6)
| Alcommon teal/Korea/W559/2017(HSNG)
Alcommon teal/Korea/W558/2017(HSN6)
Aenvironment/Gifu/21/2017(HSNG)
Altundra swan/Ilwate/8/2016(H5N6)
77| L Aperegrine falcon/Hokkaido/X7/2016(HSNG)
Alsnowy owl/Akita/0051D008/2016(HSNG)
Alsnowy owl/Akita/0051D010-4/2016(H5NG)
55| Alsnowy owl/AKita/0051D007/2016(H5NE)

=
L] |/
|\ Adblack swan/Akita/2/2016(H5NG)

Ablack swan/Akita/1/2016(H5N6)

~ porchard/Y 1B002/2017(H5N6)

— AJpintail/Hokkaido/X8/2016(H5N6)
Algreater scaup/Aichi/2301H050/2017(H5N6)
PB2 (————————— A/wild duck/South Korea/KNU2018-91/2018(H5N3)
| Alteal/Egypt/1202C/2017(H5N8)
| | Areal/Egypt/1198C/2017(HENS)
=|L A/duck/Egypt/F13666A/2017(H5N8)
Alchicken/Egypt/Q13804A/2017(H5N8)
Alduck/Egypt/N13736E/2017(H5N8)
Aduck/Vietnam/LBM839/2015(H3NG)
A/duck/Bangladesh/26920/2015(H3N6)
¥ A/duck/Bangladesh/26918/2015(H3N6)
A/duck/Bangladesh/33137/2017(H3N2)

5 AVAnas platyrhynchos/Korea/W614/2017(HSNG)
&|L A/Anas platyrhynchos/Korea/W612/2017(H5NS)
|| A/Anas platyrhynchos/Korea/W615/2017(HSNE)
= » A/Anas platyrhynchos/Korea/W613/2017(HSNG)

B _[ A/Brahma chicken/Belgium/6153/2017(H5N8)
=L A/Guinea fowl/Belgium/6102/2017(H5N8)

Algoose/Kalmykia/g13/2016(HSN8)

Almute swan/Shimane/3211A001/2017(H5N6)

Altufted duck/Shimane/3211TY001/2017(H5N6)

Afjungle crow/Hyogo/2803E011/2018(H5N6)
Afjungle crow/Hyogo/2803A002/2018(H5NG)
Awild duck/Chungju/01/2018(HENG) 4=

=1 prwild duck/Chungju/04/2018(H5N6) s
Ajungle crow/Hyogo/2803E022/2018(HSNG)
|— Alswan/Voronezh/2/2017(H5N8)
A/Ruddy Shelduck/AN/2-14-12/2016(HSN8)
{ A/White-fronted Goose/AN/1-15-12/2016(H5N8)
| Alpeacock/Belgium/1017/2017(H5N8)
Alchicken/Belgium/807/2017(H5N8)
Alchicken/Chechnya/58/2017(HSNS)
AEnvironmental Fecal/AN/2/2017(HSN8)

L Aswan/Krasnodar/44/2017(H5N8)
Achicken/Moscow/94/2017(H5N8)



A/wild duck/Eumseong/14/2019(HSNG) +———
Awild duck/Eumseong/20/2019(HENG) <
| Alwild duck/Eumseong/08/2019(H5NB) <+
Alwild duck/Eumseong/15/2019(HSNG) =
AJwild duck/Eumseong/22/2019(HSNG) +——
2| Alenvironment/Korea/W544/2016(HSN6)
Aenvironment/Korea/W541/2016(H5N6)
Aenvironment/Korea/\W542/2016(HSN6)
2}l Aenvironment/Korea/W543/2016(HSNG)
Awild duck/Eumseong/02/2017(H5NG) +———
Awild duck/Eumseong/03/2017(H5NG) &=
Awild duck/Eumseong/05/2017(H5N6) «——
Adwild duck/Eumseong/09/2017(H5NG) €=
Alwild duck/Eumseong/10/2017(H5N6) +———
Alenvironment/Saga/4/2017(H5NG)
Alwhooper swan/Korea/Gangjin 48/2016(HSNG)
Alchicken/Kumamoto/45/2016(H5NG)
Awhooper swan/Korea/Gangjin 49 2/2016(H5N6)
Alcoot/Shiga/2501T010/2017(HSNG)
| Alenvironment/Gifu/21/2017(H5NG)

{ Alwhooper swan/lwate/17/2017(HSNG)
=

Algrey-faced buzzard/Aomori/10/2016(H5NG)

Alwhooper swan/Tochigi/1/2017(HSNG)

- Alowl/Hokkaido/X6/2016(HSNG)
Altundra swan/lwate/9/2016(HSNG)

;[ Aperegrine falcon/Hokkaido/X7/2016(HSNG)
Achicken/Miyazaki/21/2016(HSNG)

{ Ablack swan/Akita/2/2016(HSNG)

|| Alcootiwate/13/2016(H5N6)

Alwhooper swan/lwate/11/2016(HSNG)

- Aleastern buzzard/Oita/4401F005/2017(HSNG)
- Awhooper swan/Aomori/9/2016(H5NG)
— Alwhooper swan/Niigata/13/2017(HSNG)
Atundra swan/Niigata/1/2016(HSNG)
Awhooper swan/lwate/1/2016(H5N6)

;i- Almute swan/Aomori/4/2016(H5NG)
Alwigeon/Aichi/2301H025/2017(HSNE)
Awhite-fronted goose/Miyagi/1/2016(HSNG)

8| 14| Alcommon porchard/Aichi/2301N017/2017(HSNG)
Algreater scaup/Aichi/2301N021/2017(HSNG)
a Alcommon porchard/Aichi/2301N025/2017(HSNG)
Atufted duck/Hyogo/2812A009/2016(HSNG)
| | Almute swan/Hyogo/2801ITM014/2017(HSNG)
| Almute swan/Hyogo/2801ITM009/2017(HSNG)
- Alpintail/Hokkaido/X8/2016(H5NG)
L Alcommon porchard/Yamaguchi/35018002/2017(H5N6)
PB1 L Aswhooper swan/Fukushima/1/2016(HSNG)
A/Anas platyrhynchos/Belgium/1899/2017(HSN8)
£ A/goose/Spain/IA17CR02699/2017(HSNS)
AMuscovy duck/Democratic Republic of the Congo/NYA15 PB1/2017(H5N8)
AMuscovy duck/Democratic Republic of the Congo/KAF1/2017(HSN8)
Algrey-headed gul/Uganda/MUWRP-538/2017(H5NS)
Awhooper swan/Shanxi/RC01/2016(H5N8)

1=

&

P
Alcommon teal/Korea/\W547/2016(HSNS)
Algrey heron/W779/2017(HSN8)
Alcommon teal/Korea/W555/2017(HSN8)
Avjungle crow/Hyogo/2803A002/2018(HSNG)
1 Afjungle crow/Hyogo/2803E011/2018(HSNE)
Avjungle crow/Hyogo/2803E022/2018(HSNG)
Atufted duck/Shimane/3211TY001/2017(HSNG)
A/mute swan/Shimane/3211A001/2017(H5N6)
Awild duck/Chungju/01/2018(HSNG) 4=
| Alwild duck/Chungju/04/2018(H5NG) +———

8

A/Brahma chicken/Belgium/6153/2017(H5N8)
_L A/Guinea fowl/Belgium/6102/2017(H5NS)
(— A/Ruddy Shelduck/AN/2-14-12/2016(HSN8)

[~ A/White-fronted Goose/AN/1-15-1 (H5NB)
. Algoose/Kalmykia/813/2016(H5N8)

|| Alteal/Egypt /823C/2016(HSN8)

i Alnorthern shoveler/Egypt/813C/2016(HSNS)
—— Alswan/Voronezh/2/2017(HSNS)

| Alchicken/Moscow/94/2017(HSN8)

— Alpeacock/Belgium/1017/2017(HSN8)

L AMulard Duck/Hungary/59163/2016(H5N8)

om0



Alenvironment/Korea/W542/2016(H5N6)
4| Alenvironment/Korea/W541/2016(H5N6)
Alenvironment/Korea/W543/2016(H5N6)
Alenvironment/Korea/\W544/2016(H5N6)
Awild duck/Eumseong/03/2017(H5N6) e
{~ A/wild duck/Eumseong/20/2019(H5N6) €——
Alwild duck/Eumseong/05/2017(H5N6) +———
Alwhooper swan/Korea/Gangijin 49 2/2016(H5N6)
ﬁ Awhooper swan/Korea/Gangjin 48/2016(H5NG)
T Alwild duck/Eumseong/02/2017(H5N6) =
Awild duck/Eumseong/15/2019(H5N6) <+———

—— Alchicken/Kumamoto/45/2016(H5N6)

Alwild duck/Eumseong/10/2017(H5N6) <+——
{— Alenvironment/Saga/4/2017(HSN6)

Adwild duck/Eumseong/09/2017(H5N6) <+——
Awild duck/Eumseong/08/2019(H5NE) +——

Awild duck/Eumseong/22/2019(HSNB) +———
A/wild duck/Eumseong/14/2019(HSNG) +——
Alwild duck/South Korea/KNU18-106/2018(H7N7)
™1 Awild duck/South Korea/KNU18-107/201 8(H7N7)
{— A/duck/Mongolia/520/2015(H1N1)
Alduck/Jiangshu/YZ916/2016(H3N2)
{— Alhooded crane/Korea/1176/2016(H1N1)
A/Duck/Hubei/HF5/2017(H7NS)
Awild waterfowl/Korea/F56-1/2017(HEN2)
Alwhite-fronted goose/Korea/F56-3/2017(HEN2)
Awild waterfowl/Korea/F 14-5/2016(HEN1)
A/Duck/Mongolia/782/2017(H7N3)
A/Duck/Mongolia/751/2017(H7N3)

AGrey T001/2017(HON1)
Albean goose/Korea/F27-6/2017(HEN1)
Alduck/Mongolia/245/2015(H10N3)
AJduck/Mongolia/140/2015(H10N2)
Alduck/Mongolia/141/2015(H10N2)
Aduck/Mongolia/154/2015(H1N2)

PA

015(H3N8)
A/duck/Mongolia/996/2015(H3N8)
Amuscovy duck/Vietnam/LBM529/2013(H3N8)

7 A/duck/Viet Nam/HN-1732/2014(H3N8)

"L A/muscovy duck/Viet Nam/HN-1736/2014(H3N8)

015(H10N6)

A/Eurasian curlew/Liaoning/ZH-385/2014(H13N8)
Ahmallard/Republic of Georgia/13/2011(HEN2)

-D-1250P/2015(H7N3)
A/duck/Mongolia/122/2015(H3N3)
A/duck/Mongolia/129/2015(H3N3)

Albean g Y200/2016(H11N9)

A/common

4|

-1/2015(HONS)

Alpeacock/Belgium/1017/2017(HSN8)

Alchicken/Belgium/807/2017(HSN8)

A/Anas platyrhynchos/Korea/W613/2017(H5NG)
A/Anas platyrhynchos/Korea/W612/2017(HSNG)

A/Anas platyrhynchos/Korea/W614/2017(HSNG)

A/Anas platyrhynchos/Korea/W615/2017(HSN6)

)

A/Brahma chicken/Belgium/6153/2017(H5N8)

® A/Guinea fowl/Belgium/6102/2017(H5N8)

AEnvironmental Fecal/AN/2/2017(HSN8)
.. — Alswan/Krasnodar/44/2017(HSN8)
Alchicken/Chechnya/58/2017(H5N8)

Alchicken/Moscow/94/2017(H5N8)

Algoose/Kalmykia/813/2016(H5N8)
L AJswan/Voronezh/2/2017(H5N8)
o — A/Ruddy Shelduck/AN/2-14-12/2016(H5N8)
£ AWhite-fronted Goose/AN/1-15-12/2016(H5N8)
| Alwild duck/Chungju/01/2018(HSN6) +——
Awild duck/Chungju/04/2018(HENG) 4——
A/mute swan/Shimane/3211A001/2017(HSN6)
Adtufted 11TY001/2017(H5NE)
Aljungle crow/Hyogo/2803E011/2018(HSNE)
| Aliungle crow/Hyogo/2803E022/2018(HSN6)
Ajungle crow/Hyogo/2803A002/2018(H5N6)




Awhooper swan/Fukushima/1/2016(HSN6)
«\» Alwhooper swan/Niigata/5112008/2016(H5N6)
Alperegrine falcon/Niigata/12/2017(HSNG)
Alcoot/Shiga/2501T010/2017(H5NS)
T“L Alenvironment/Gifu/21/2017(HSN8)
— Alduck/Tottori/E10/2016(H5N8)
Alcommon porchard/Aichi/2301N025/2017(H5N8)
Algreater scaup/Aichi/2301H050/2017(H5N8)
| Alcommon porchard/Aichi/2301N017/2017(HSNG)
Algreater scaup/Aichi/2301N021/2017(H5N8)
|, — A/goose/China/GS37-5.5eq/2016(H5N6)
{ Alchicken/China/G1054/2016(HBN6)
(— Alchicken/Miyazaki/21/2016(HSN6)
2l || | Alsnowy owl/Akita/0051D008/2016(HSNG)
AJsnowy owl/Akita/0051D010-4/2016(HSNG)
| Alblack swan/Akita/1/2016(H5NB)
A/snowy owl/Akita/0051D007/2016(H5NG)
=| Alblack swan/Akita/2/2016(H5N)

7

8

Alwhooper swan/Korea/Gangjin 49 1/2016(H5N6)
«{ Alwhooper jin 49 2/2016(H5N6)
Alwhooper swan/Korea/Gangjin 48/2016(H5N6)

Alchicken/Kumamoto/45/2016(H5N6)

| A/environment/Korea/W543/2016(H5N6)

‘I Alenvironment/Korea/W542/2016(HSN6)
Alenvironment/Korea/W541/2016(HSN6)

«| | Awild duck/Eumseong/02/2017(H5N6) 4=
Alwild duck/Eumseong/03/2017(H5N6) e
Awild duck/Eumseong/05/2017(H5N6) w=——
Alwild duck/Eumseong/09/2017(H5N6) e
| Alwild duck/Eumseong/10/2017(H5N6) =
Alwild duck/Eumseong/08/2019(H5N6) s

Alwild duck/Eumseong/14/2019(H5N6) ¢——
Alwild duck/Eumseong/15/2019(HSNE) e
Alwild duck/Eumseong/20/2019(HSNG) e
Alwild duck/Eumseong/22/2019(HSNE) e

Aenvironment/Korea/W544/2016(HSNG)
1| Alteal/Egypt/MB-D-4870P/2016(H7N3)
{ Alteal/Egypt/MB-D-621C/2016(H7NS)
——— AlpintailVEgypt/MB-D-384C/2015(H3NG)
Alwild duck/South Korea/KNU2018-113/2018(H7N1)
i Ewwuu duck/South Korea/KNU18-114/2018(H7N7)
18(H3N8)
ol ——

A/Crow/Aghakhan/2017(H5N8)

186/2017(H3N1)
Alduck/EgyptN13736E/2017(HSNE)
Alchicken/Egypt/Q13804A/2017(H5N8)
Ateal/Egypt/1202C/2017(H5N8)
Ateal/Egypt/1 198C/2017(H5NS)
Alduck/EgyptF13666A/2017(HSN8)

=
3
©

Alpeacock/Belgium/1017/2017(H5N8)
Alchicken/Belgium/807/2017(HSN8)
A/Environmental Fecal/AN/2/2017(HSN8)
- Alchicken/Chechnya/58/2017(H5N8)
AJswan/Krasnodar/44/2017(H5N8)

Alchicken/Moscow/94/2017(H5N8)
{~ A/swan/Voronezh/2/2017(H5N8)
®

‘A/Brahma chicken/Belgium/6153/2017(HSN8)

A/Guinea fowl/Belgium/6102/2017(H5N8)
Algoose/Kalmykia/813/2016(H5N8)
A/White-fronted Goose/AN/1-15-12/2016(H5N8)
*L A/Ruddy Shelduck/AN/2-14-12/2016(H5N8)

A/Anas platyrhynchos/Korea/\W6 12/2017(HSNG)
® L A/Anas 13/2017(H5NG)
A/Anas platyrhynchos/Korea/\W614/2017(HSNG)

'L A/Anas platyrhynchos/Korea/W615/2017(HSNG)
Ajungle crow/Hyogo/2803E022/2018(H5N6)
Ajungle crow/Hyogo/2803A002/2018(H5NG)
Ajungle crow/Hyogo/2803E011/2018(H5N6)
Atufted duck/Shimane/3211TY001/2017(H5N6)

AJmute swan/Shimane/3211A001/2017(H5N6)

Awild duck/Chungju/01/2018(HENB) +———

! Awild duck/Chungju/04/2018(H5NG)  +———

oo



Awild duck/Eumseong/02/2017(H5NG) s
Alwild duck/Eumseong/03/2017(H5NB) e
Alwild duck/Eumseong/05/2017(H5NB) st
Awild duck/Eumseong/09/2017(H5NE) +—
Alwild duck/Eumseong/10/2017(H5NG) s
Alenvironment/Korea/W544/2016(H5N6)
Alenvironment/Korea/W541/2016(H5N6)
A/whooper swan/Korea/Gangjin 49 2/2016(H5N6)
A/whooper swan/Korea/Gangjin 48/2016(H5N6)
Alenvironment/Korea/W543/2016(H5N6)
Alenvironment/Korea/W542/2016(H5N6)
Alenvironment/Gifu/21/2017(H5N6)

&1 Alcoot/Shiga/2501T010/2017(H5NE)
Alchicken/Kumamoto/45/2016(H5N6)

Alwild duck/Eumseong/08/2019(H5N6) +——
A/wild duck/Eumseong/14/2019(H5NG) s
Adwild duck/Eumseong/15/2019(H5NG) s
Adwild duck/Eumseong/20/2019(H5N6) 4=
A/wild duck/Eumseong/22/2019(H5NE) <
Alcommon teal/Korea/W558/2017(H5N6)

« | A/environment/Aomori/R1/2016(H5N6)
Alblack swan/Aichi/2312T002/2016(H5N6)

7| Alwhooper swan/Niigata/13/2017(HSN8)

Alteal/Tottori/1/2016(H5N6)

A/whooper swan/Fukushima/3/2016(H5N6)

A/whooper swan/Korea/Gangjin 49 1/2016(H5N6)
i 1061/2013(H5N6)

m“_‘» A/Northern Shoveler/Ningxia/488-53/2015(H5N6)
| AfFerruginous Pochard/Ningxia/473-8/2015(H5N6)
~ A/duck/Yunnan/87/2007(H7N6)

A/mallard duck/Netherlands/30/2014(H4N6)

Alduck/Moscow/4641/2011(H4N6)

A/mallard duck/Netherlands/19/2012(H4N6)
Aldomestic duck/Georgia/12/2016(H4N6)

A/Anas platyrhynchos/Korea/W613/2017(H5NG)
AAnas platyrhynchos/Korea/\W612/2017(H5NG)

AJAnas platyrhynchos/Korea/W614/2017(H5N6)
AJAnas platyrhynchos/Korea/W615/2017(H5N6)
A/Great Black-backed Gull/Netherlands/1/2017(H5N6)

A/mute swan/Shimane/3211A001/2017(H5N6)
A/mute swan/Shimane/3211A001/2017(H5N6)(2)
Aljungle crow/Hyogo/2803A002/2018(H5NG)
Njungle crow/Hyogo/2803A002/2018(H5N6)(2)
Altufted duck/Shimane/3211TY001/2017(H5N6)

Adwild duck/Chungju/01/2018(H5N6) *——

| Ajwild duck/Chungju/04/2018(HSN6) <+

Abroiler duck/Korea/Buan2/2014(H5N8)

Albaikal teal/Korea/Donglim3/2014(H5N8)

A/mallard duck/Korea/W456/2014(H5N8)
Alenvironment/Korea/W490/2015(H5N8)
Alenvironment/Korea/W487/2015(HSN8)
A/mallard/Korea/W452/2014(H5N8)

Alenvironment/Korea/W492/2015(H5N8)
Albreeder duck/Korea/Gochang1/2014(H5N8)
Alduck/Eastern China/S0215/2014(H5N8)
Algoose/Zhejiang/925037/2014(H5N8)

0|, A/duck/Eastern China/S1109/2014(HSN8)
A/grey heron /Uvs-Nuur Lake/20/2016(H5N8)
Alcommon teal/Korea/W547/2016(H5N8)
Alcommon teal/Korea/W550/2016(H5N8)
A/common teal/Korea/W555/2017(H5N8)
Alpeacock/Belgium/1017/2017(H5N8)

| A/goose/Kalmykia/813/2016(H5N8)

L A/Eurasian Herring Gull/Netherlands/2/2016(H5N8)



MP

Alchicken/Moscow/94/2017(HSN8)

Alchicken/Chechnya/58/2017(H5N8)
Alswan/Krasnodar/44/2017(H5N8)
A/Brahma chicken/Belgium/6153/2017(H5N8)
A/Guinea fowl/Belgium/6102/2017(H5N8)
A/Environmental Fecal/AN/2/2017(HSNS)
Alswan/Voronezh/2/2017(HSN8)
Alchicken/Belgium/807/2017(HSNS)
*| ppeacock/Belgium/1017/2017(H5NS)
A/Ruddy Shelduck/AN/2-14-12/2016(H5N8)
A/White-fronted Goose/AN/1-15-12/2016(H5N8)
Algoose/Kalmykia/813/2016(H5N8)
o Alnorthern shoveler/Egypt/813C/2016(HSN8)
Ateal/Egypt /823C/2016(H5N8)
A/Cygnus olor/Belgium/2967/2017(HSN8)
Alchicken/Czech Republic/206-17 2/2017(H5N8)
| A/Mulard Duck/Hungary/59163/2016(H5N8)
AJgoose/Spain/IA17CR02699/2017(H5N8)
A/Anas platyrhynchos/Belgium/1899/2017(HSN8)
A/Buteo buteo/Belgium/3022/2017(HSN8)
AlCygnus olor/Belgium/1567/2017(HSN8)
Alchicken/Bangladesh/1896-17-MP/2017(HSNG)
Alcommon teal/Korea/W547/2016(H5N8)
Algreen-winged teal/Egypt/877/2016(HSNS)
Alcommon teal/Korea/W549/2016(H5N8)
Alcommon teal/Korea/W555/2017(HSN8)
Aliitle grebe/Egypt/10560P/2016(HSN8)
Algreen-winged teal/Egypt/871/2016(H5N8)
Alpigeon/Cameroon/17RS1661-4/2017(HSN8)
| AlteallEgypt/1202C/2017(HSN8)
r Ateal/Egypt/1198C/2017(H5NS)
= 13736E/2017(H5N8)
Alchicken/Egypt/Q13804A/2017(HSN8)
Alduck/Uganda/17RS115-9/2017(H5NS)
Alchicken/Uganda/17RS115-15/2017(HSN8)
AMuscovy duck/Democratic Republic of the Congo/NYA15 M/2017(HSN8)
A/duck/Democratic Republic of the Congo/17RS882-20/2017(H5N8)
AMuscovy duck/Democratic Republic of the Congo/KAF1/2017(HSN8)
Alduck/Democratic Republic of the Congo/17RS882-40/2017(H5N8)
Avjungle crow/Hyogo/2803A002/2018(H5NG)
Aljungle crow/Hyogo/2803E022/2018(HSN6)
Aljungle crow/Hyogo/2803E011/2018(HSN6)
Awild duck/Chungju/01/2018(HSNG) 4mmme
Awild duck/Chungju/04/2018(HSNG) +——
Almute swan/Shimane/3211A001/2017(H5N6)
Atufted duck/Shimane/3211TY001/2017(H5N6)

Wl

Alwild duck/Eumseong/02/2017 (HSNE) te
Alwild duck/Eumseong/05/2017 (H5N6) e
Alenvironment/Korea/W541/2016(H5N6)
Alenvironment/Korea/W542/2016(H5N6)
Alenvironment/Korea/W544/2016(H5N6)
Alenvironment/Korea/W543/2016(H5N6)
Adwild duck/Eumseong/22/2019(H5N6) 4———
Adwild duck/Eumseong/20/2019(HENG) g
Adwild duck/Eumseong/15/2019(H5NG) e
Adwild 14/2019(H5NG) tmme:

Awild duck/Eumseong/08/2019(HENG) 4——
Awild duck/Eumseong/10/2017(H5N6) +———
AWild duck/Eumseong/09/2017(HSNB) +——
AWild duck/Eumseong/03/2017(HSNB) 4=

Alchicken/Kumamoto/45/2016(HSNG)
AJenvironment/Gifu/21/2017(HSNG)

Alwhooper swan/Korea/Gangiin 49 1/2016(H5NG)
A/mute swan/Hyogo/28011TMO13/2017(HSNG)
Algreater scaup/Aichi/2301H050/2017(HSN6)

"1 Alenvironment/Saga/4/2017(H5NG)
Alperegrine falcon/Gifu/2102A008/2017(H5NG)
Almute swan/lbaraki/0803 210/2016(HSN6)
Alperegrine falcon/Niigata/15/2016(HSNG)

| Alenvironment/Hokkaido/1-8/2016(HSNG)
Aenvironment/Aomori/2-1/2016(H5N6)
Aenvironment/Aomori/R1/2016(H5N6)




G Alchicken/Kumamoto/45/2016(H5N6)

f— A/pintail/Hokkaido/X8/2016(H5N6)

Adwild duck/Eumseong/15/2019(H5NG) e
A/whooper swan/Korea/Gangjin 49 2/2016(H5N6)

3‘ A/whooper swan/Korea/Gangjin 48/2016(H5N6)

Aiwild duck/Eumseong/20/2019(H5N6) 4——

A/wild duck/Eumseong/22/2019(H5NG) 4=

Alenvironment/Korea/W544/2016(H5N6)

| A/environment/Korea/W543/2016(H5N6)

Alenvironment/Korea/\W542/2016(H5NG)

Awild duck/Eumseong/14/2019(H5N6) +——

A/wild duck/Eumseong/08/2019(H5N6) ¢

Alwild duck/Eumseong/10/2017(H5N6) +———

Awild duck/Eumseong/05/2017(H5N6) +———

Awild duck/Eumseong/02/2017(H5N6) ¢———

Awild duck/Eumseong/03/2017(H5N6) =

Alwild duck/Eumseong/09/2017 (H5N6) +——

Alenvironment/Korea/W541/2016(H5N6)

Alwhite-fronted 16(H5N6)
|— A/whooper swan/Aomori/9/2016(H5N6)

{——— AJchicken/Hokkaido/002/2017(H5N6)

< | A/tundra swan/Niigata/5112006/2016(H5N6)

_{ Altundra swan/Niigata/5112004/2016(H5N6)

51| Alcoot/lwate/13/2016(H5NG)

# Alwhooper swan/lwate/11/2016(H5N6)

es | A/Whooper swan/Fukushima/3/2016(H5N6)

4 Alwhooper swan/lwate/1/2016(H5N6)

- P 17/2017(H5N8)

— Altundra swan/Niigata/1/2016(H5N6)
Alenvironment/Aomori/2-1/2016(H5N6)
Alenvironment/Aomori/R1/2016(H5N6)

| Alenvironment/Aomori/4/2016(HSN6)

Alblack swan/Aichi/2312T003/2016(H5N6)
Alblack swan/Aichi/2312T002/2016(H5N6)
Anorthern goshawk/Mie/2412C007/2016(H5N6)

©L—— Alchicken/South Africa/441839/2017(HSN8)

NS Achicken/Zimbabwe/Al4935/2017(H5N8)

[ | Alittle grebe/Egypt/10560P/2016(HSN8)
Alpigeon/Cameroon/17RS1661-4/2017(HSN8)

’_" Alchicken/Cameroon/17RS 1661-1/2017(H5N8)
A/Cygnus olor/Belgium/1567/2017(H5N8)

. A/goose/Spain/IA17CR02689/2017(HSNS)

A/Buteo buteo/Belgium/3022/2017(HSN8)
A/Anas platyrhynchos/Belgium/1899/2017(H5N8)
A/Brahma 153/2017(H5N8)

.| Alpeacock/Belgium/1017/2017(HSN8)

_{ Alchicken/Belgium/807/2017(HSN8)

A/White-fronted Goose/AN/1-15-12/2016(H5N8)
4‘— A/Ruddy Shelduck/AN/2-14-12/2016(H5N8)
Aljungle crow/Hyogo/2803A002/2018(HSNS)
Ajungle crow/Hyogo/2803E022/2018(H5N6)
Ajungle crow/Hyogo/2803E011/2018(HSNE)
Atufted duck/Shimane/3211TY001/2017(HSN6)
Awild duck/Chungju/01/2018(H5NG) +——
7| Anwild duck/Chungju/04/2018(HSNG) +———
A/mute swan/Shimane/3211A001/2017(H5N6)

A/Cygnus 12017(HSN8)
Alchicken/Czech Republic/206-17 2/2017(H5N8)

A/Speckled pigeon/South Africa/08-004B/2017(H5N8)

| A/northern shoveler/Egypt/813C/2016(H5N8)
Ateal/Egypt /823C/2016(H5N8)
Alswan/Krasnodar/44/2017(H5N8)
i[— Algoose/Kalmykia/813/2016(H5N8)
Alchicken/Moscow/94/2017(HSN8)
| A/swan/Voronezh/2/2017(H5N8)
—— Alchicken/Chechnya/58/2017(H5N8)

A/Mulard Duck/Hungary/59163/2016(H5N8)
L A/Environmental Fecal/AN/2/2017(H5N8)

o010

Supplementary Figure 1. Maximum-likelihood phylogenetic trees for the 12 HSN6 subtype
viruses from 2017 to 2019 in this study and selected representative isolates with highly
nucleotide similarities obtained from NCBI and GISAID. Red arrows represent the HSN6

viruses isolated in 2017 and 2019. Blue arrows represent the HSN6 viruses isolated in 2018.



(A) Polymerase basic 2 gene; (B) Polymerase basic 1 gene; (C) Polymerase acidic gene; (D)

Nucleoprotein gene; (E) Neuraminidase gene; (F) Matrix gene; (G) Nonstructural gene.



