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Highly Pathogenic Avian Influenza A (H5N1)
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Appendix

Appendix Table 1. Numbers of cranes tested in study of highly pathogenic avian influenza A (H5N1) outbreak, Izumi Plain, Japan,

2022-23*

Characteristic

No. collected, N =1,504

Cranes tested for influenza A viral M gene, no. positive/total
Cranes tested for influenza A viral H5 HA gene, no. positive/total

Cranes tested for targeted sequencing of H5 HA cleavage site, no. HPAIV-
typed/total

Cranes tested for H5N1 HPAIV isolation, no. isolated/total

170/295
170/295

170/170

136/170

*HA, hemagglutinin; HPAIV, highly pathogenic avian influenza virus; M, matrix protein.

Appendix Table 2. AlV gene—positive cranes and other wild birds collected in study of highly pathogenic avian influenza A (H5N1)
outbreak, Izumi Plain, Japan, 2022-23*

Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status  PCR isolation Isolate no.
Hooded 22-2 November Adult Debilitated, + + A/hooded EPI_ISL_18472589
crane 1, 2022 and died crane/Kagoshima/KU-
within a day 2/2022 (H5N1)
Hooded 22-3 November Adult Debilitated, + + A/hooded EPI_ISL_18472590
crane 2, 2022 and died crane/Kagoshima/KU-
within a day 3/2022 (H5N1)

Hooded 224 November Adult Dead + + A/hooded EPI_ISL_18472591
crane 3, 2022 crane/Kagoshima/KU-

4/2022 (H5N1)
Hooded 22-5 November Adult Dead + + A/hooded EPI_ISL_18472592
crane 3, 2022 crane/Kagoshima/KU-

5/2022 (H5N1)
Hooded 22-6 November Unknown Dead + + A/hooded EPI_ISL_18472593
crane 4, 2022 crane/Kagoshima/KU-

6/2022 (H5N1)
Hooded 22-7 November Adult Debilitated + + A/hooded EPI_ISL_18472594
crane 4, 2022 crane/Kagoshima/KU-

7/2022 (H5N1)
Hooded 22-8 November Adult Dead + + A/hooded EPI_ISL_18472595
crane 4, 2022 crane/Kagoshima/KU-

8/2022 (H5N1)
Hooded 22-9 November Adult Debilitated + + A/hooded EPI_ISL_18472596
crane 4, 2022 crane/Kagoshima/KU-

9/2022 (H5N1)
Hooded 22-10  November Adult Debilitated + + A/hooded EPI_ISL_18472597
crane 5, 2022 crane/Kagoshima/KU-

10/2022 (H5N1)
Hooded 22-11 November Adult Dead + + A/hooded EPI_ISL_18472598
crane 5, 2022 crane/Kagoshima/KU-

11/2022 (H5N1)
Hooded 22-12  November Adult Dead + + A/hooded EPI_ISL_18472599
crane 5, 2022 crane/Kagoshima/KU-
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12/2022 (H5N1)
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Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status PCR isolation Isolate no.
Hooded 22-13  November Adult Debilitated, + + A/hooded EPI_ISL_18472600
crane 6, 2022 and died crane/Kagoshima/KU-
within a day 13/2022 (H5N1)

Hooded 22-14  November Adult Dead + + A/hooded EPI_ISL_18472601
crane 6, 2022 crane/Kagoshima/KU-

14/2022 (H5N1)
Hooded 22-15 November Juvenile Debilitated + + A/hooded EPI_ISL_18472602
crane 6, 2022 crane/Kagoshima/KU-

15/2022 (H5N1)
Hooded 22-16  November Adult Debilitated + + A/hooded EPI_ISL_18472603
crane 6, 2022 crane/Kagoshima/KU-

16/2022 (H5N1)
Hooded 22-18  November Adult Dead + -
crane 6, 2022
Hooded 22-19  November Juvenile Debilitated + + A/hooded EPI_ISL_18472604
crane 6, 2022 crane/Kagoshima/KU-

19/2022 (H5N1)
Hooded 22-20  November Adult Dead + + A/hooded EPI_ISL_18472605
crane 7, 2022 crane/Kagoshima/KU-

20/2022 (H5N1)
Hooded 22-21  November Adult Debilitated, + -
crane 7, 2022 and died

within a day

Hooded 22-22  November Adult Dead + + A/hooded EPI_ISL_18472606
crane 7, 2022 crane/Kagoshima/KU-

22/2022 (H5N1)
Hooded 22-23  November Adult Dead + + A/hooded EPI_ISL_18472607
crane 7, 2022 crane/Kagoshima/KU-

23/2022 (H5N1)
Hooded 22-24  November Adult Dead + + A/hooded EPI_ISL_18472608
crane 7, 2022 crane/Kagoshima/KU-

24/2022 (H5N1)
Hooded 22-26  November Adult Dead + + A/hooded EPI_ISL_18472609
crane 8, 2022 crane/Kagoshima/KU-

26/2022 (H5N1)
Hooded 22-27  November Adult Dead + + A/hooded EPI_ISL_18472610
crane 8, 2022 crane/Kagoshima/KU-

27/2022 (H5N1)
Hooded 22-28  November Adult Dead + + A/hooded EPI_ISL_18472611
crane 8, 2022 crane/Kagoshima/KU-

28/2022 (H5N1)
Hooded 22-29  November Adult Dead + + A/hooded EPI_ISL_18472612
crane 8, 2022 crane/Kagoshima/KU-

29/2022 (H5N1)
Hooded 22-30  November Adult Debilitated + + A/hooded EPI_ISL_18472613
crane 8, 2022 crane/Kagoshima/KU-

30/2022 (H5N1)
Hooded 22-31  November Adult Dead + + A/hooded EPI_ISL_18472614
crane 8, 2022 crane/Kagoshima/KU-

31/2022 (H5N1)
Hooded 22-32  November Adult Dead + + A/hooded EPI_ISL_18472615
crane 8, 2022 crane/Kagoshima/KU-

32/2022 (H5N1)
Hooded 22-33  November Adult Dead + + A/hooded EPI_ISL_18472616
crane 9, 2022 crane/Kagoshima/KU-

33/2022 (H5N1)
Hooded 22-35  November Adult Dead + + A/hooded EPI_ISL_18472617
crane 9, 2022 crane/Kagoshima/KU-

35/2022 (H5N1)
Hooded 22-36  November Adult Dead + + A/hooded EPI_ISL_18472618
crane 9, 2022 crane/Kagoshima/KU-

36/2022 (H5N1)
Hooded 22-38  November Adult Debilitated + + A/hooded EPI_ISL_18472619
crane 9, 2022 crane/Kagoshima/KU-

38/2022 (H5N1)
Hooded 22-39  November Adult Dead + + A/hooded EPI_ISL_18472620
crane 9, 2022 crane/Kagoshima/KU-
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Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status PCR isolation Isolate no.
Hooded 22-40  November Adult Dead + + A/hooded EPI_ISL_18472621
crane 10, 2022 crane/Kagoshima/KU-
40/2022 (H5N1)
Hooded 22-41  November Adult Dead + + A/hooded EPI_ISL_18472622
crane 10, 2022 crane/Kagoshima/KU-
41/2022 (H5N1)
Hooded 22-42  November Adult Dead + + A/hooded EPI_ISL_18472623
crane 10, 2022 crane/Kagoshima/KU-
42/2022 (H5N1)
Hooded 22-43  November Adult Dead + + A/hooded EPI_ISL_18472624
crane 10, 2022 crane/Kagoshima/KU-
43/2022 (H5N1)
Hooded 22-44  November Adult Dead + + A/hooded EPI_ISL_18472625
crane 10, 2022 crane/Kagoshima/KU-
44/2022 (H5N1)
Hooded 22-45  November Adult Dead + + A/hooded EPI_ISL_18472626
crane 10, 2022 crane/Kagoshima/KU-
45/2022 (H5N1)
Hooded 22-46  November Adult Dead + + A/hooded EPI_ISL_18472627
crane 10, 2022 crane/Kagoshima/KU-
46/2022 (H5N1)
Hooded 22-47  November Adult Dead + + A/hooded EPI_ISL_18472628
crane 10, 2022 crane/Kagoshima/KU-
47/2022 (H5N1)
Hooded 22-48  November Adult Dead + + A/hooded EPI_ISL_18472629
crane 10, 2022 crane/Kagoshima/KU-
48/2022 (H5N1)
Hooded 22-50  November Adult Debilitated, + + A/hooded EPI_ISL_18472630
crane 10, 2022 and died crane/Kagoshima/KU-
within a day 50/2022 (H5N1)
Hooded 22-51  November Adult Debilitated + + A/hooded EPI_ISL_18472631
crane 11, 2022 crane/Kagoshima/KU-
51/2022 (H5N1)
Hooded 22-52  November Adult Dead + + A/hooded EPI_ISL_18472632
crane 11, 2022 crane/Kagoshima/KU-
52/2022 (H5N1)
Hooded 22-53  November Adult Debilitated + + A/hooded EPI_ISL_18472633
crane 11, 2022 crane/Kagoshima/KU-
53/2022 (H5N1)
Hooded 22-54  November Adult Dead + + A/hooded EPI_ISL_18472634
crane 12, 2022 crane/Kagoshima/KU-
54/2022 (H5N1)
Hooded 22-55  November Adult Debilitated, + + A/hooded EPI_ISL_18472635
crane 12, 2022 and died crane/Kagoshima/KU-
within a day 55/2022 (H5N1)
Hooded 22-56  November Adult Dead + + A/hooded EPI_ISL_18472636
crane 12, 2022 crane/Kagoshima/KU-
56/2022 (H5N1)
Hooded 22-57  November Adult Dead + + A/hooded EPI_ISL_18472637
crane 12, 2022 crane/Kagoshima/KU-
57/2022 (H5N1)
Hooded 22-58  November Adult Dead + + A/hooded EPI_ISL_18472638
crane 13, 2022 crane/Kagoshima/KU-
58/2022 (H5N1)
Hooded 22-59  November Adult Debilitated, + + A/hooded EPI_ISL_18472639
crane 13, 2022 and died crane/Kagoshima/KU-
within a day 59/2022 (H5N1)
Hooded 22-60  November Adult Debilitated + + A/hooded EPI_ISL_18472640
crane 14, 2022 crane/Kagoshima/KU-
60/2022 (H5N1)
Hooded 22-61  November Adult Debilitated + + A/hooded EPI_ISL_18472641
crane 14, 2022 crane/Kagoshima/KU-
61/2022 (H5N1)
White- 22-62  November Adult Dead + + A/white-naped EPI_ISL_18472642
naped 14, 2022 crane/Kagoshima/KU-

crane
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Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status PCR isolation Isolate no.
Hooded 22-63  November Adult Dead + + A/hooded EPI_ISL_18472643
crane 14, 2022 crane/Kagoshima/KU-

63/2022 (H5N1)
Hooded 22-65  November Adult Dead + + A/hooded EPI_ISL_18472583
crane 14, 2022 crane/Kagoshima/KU-

65/2022 (H5N1)
White- 22-66  November Adult Dead + + A/white-naped EPI_ISL_18472644
naped 14, 2022 crane/Kagoshima/KU-
crane 66/2022 (H5N1)
Hooded 22-67  November Adult Debilitated + + A/hooded EPI_ISL_18472645
crane 15, 2022 crane/Kagoshima/KU-

67/2022 (H5N1)
Hooded 22-68  November Adult Debilitated + + A/hooded EPI_ISL_18472646
crane 15, 2022 crane/Kagoshima/KU-

68/2022 (H5N1)
Hooded 22-69  November Adult Dead + + A/hooded EPI_ISL_18472647
crane 15, 2022 crane/Kagoshima/KU-

69/2022 (H5N1)
Hooded 22-71  November Adult Debilitated + + A/hooded EPI_ISL_18472648
crane 15, 2022 crane/Kagoshima/KU-

71/2022 (H5N1)
Hooded 22-72  November Adult Dead + -
crane 16, 2022
Hooded 22-73  November Adult Dead + + A/hooded EPI_ISL_18472649
crane 16, 2022 crane/Kagoshima/KU-

73/2022 (H5N1)
Hooded 22-74  November Adult Dead + + A/hooded EPI_ISL_18472650
crane 16, 2022 crane/Kagoshima/KU-

74/2022 (H5N1)
Hooded 22-75 November Juvenile Dead + + A/hooded EPI_ISL_18472651
crane 16, 2022 crane/Kagoshima/KU-

75/2022 (H5N1)
Hooded 22-76  November Adult Debilitated + + A/hooded EPI_ISL_18472652
crane 16, 2022 crane/Kagoshima/KU-

76/2022 (H5N1)
Hooded 22-77  November Adult Dead + + A/hooded EPI_ISL_18472653
crane 17, 2022 crane/Kagoshima/KU-

77/2022 (H5N1)
White- 22-78  November Adult Dead + + A/white-naped EPI_ISL_18472654
naped 17, 2022 crane/Kagoshima/KU-
crane 78/2022 (H5N1)
Hooded 22-79  November Adult Dead + + A/hooded EPI_ISL_18472655
crane 17, 2022 crane/Kagoshima/KU-

79/2022 (H5N1)
Hooded 22-80  November Adult Debilitated + + A/hooded EPI_ISL_18472656
crane 17, 2022 crane/Kagoshima/KU-

80/2022 (H5N1)
White- 22-81  November Adult Debilitated, + + A/white-naped EPI_ISL_18472657
naped 17, 2022 and died crane/Kagoshima/KU-
crane within a day 81/2022 (H5N1)
Hooded 22-83  November Adult Debilitated + -
crane 17, 2022
White- 22-84  November Adult Dead + + A/white-naped EPI_ISL_18472658
naped 18, 2022 crane/Kagoshima/KU-
crane 84/2022 (H5N1)
White- 22-85  November Adult Debilitated + + Al/white-naped EPI_ISL_18472659
naped 18, 2022 crane/Kagoshima/KU-
crane 85/2022 (H5N1)
Hooded 22-86  November Adult Debilitated + + A/hooded EPI_ISL_18472584
crane 19, 2022 crane/Kagoshima/KU-

86/2022 (H5N1)
White- 22-87  November Adult Debilitated + + Al/white-naped EPI_ISL_18472585
naped 19, 2022 crane/Kagoshima/KU-
crane 87/2022 (H5N1)
Hooded 22-88  November Adult Debilitated + + A/hooded EPI_ISL_18472586
crane 19, 2022 crane/Kagoshima/KU-
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Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status PCR isolation Isolate no.
Hooded 22-89  November Adult Dead + + A/hooded EPI_ISL_18472560
crane 19, 2022 crane/Kagoshima/KU-

89/2022 (H5N1)
White- 22-91  November Adult Dead + + A/white-naped EPI_ISL_18472561
naped 20, 2022 crane/Kagoshima/KU-
crane 91/2022 (H5N1)
Hooded 22-92  November Adult Debilitated + -
crane 20, 2022
Hooded 22-93  November Adult Debilitated + -
crane 20, 2022
Hooded 22-94  November Adult Debilitated, + + A/hooded EPI_ISL_18472562
crane 21,2022 and died crane/Kagoshima/KU-

within a day 94/2022 (H5N1)

White- 22-95  November Adult Dead + + A/white-naped EPI_ISL_18472563
naped 21,2022 crane/Kagoshima/KU-
crane 95/2022 (H5N1)
Hooded 22-96  November Adult Dead + + A/hooded EPI_ISL_18472564
crane 21,2022 crane/Kagoshima/KU-

96/2022 (H5N1)
White- 22-97  November Adult Dead + + A/white-naped EPI_ISL_18472565
naped 21,2022 crane/Kagoshima/KU-
crane 97/2022 (H5N1)
Hooded 22-104 November Adult Debilitated + -
crane 21,2022
Hooded 22-105 November Adult Debilitated + + A/hooded EPI_ISL_18472666
crane 21,2022 crane/Kagoshima/KU-

105/2022 (H5N1)
Hooded 22-106 November Adult Dead + + A/hooded EPI_ISL_18472667
crane 22,2022 crane/Kagoshima/KU-

106/2022 (H5N1)
Hooded 22-107 November Adult Debilitated + -
crane 22,2022
Hooded 22-108 November Adult Dead + + A/hooded EPI_ISL_18472668
crane 22,2022 crane/Kagoshima/KU-

108/2022 (H5N1)
White- 22-109 November Adult Dead + + A/white-naped EPI_ISL_18472669
naped 22,2022 crane/Kagoshima/KU-
crane 109/2022 (H5N1)
Hooded 22-110  November Adult Debilitated + + A/hooded EPI_ISL_18472670
crane 22,2022 crane/Kagoshima/KU-

110/2022 (H5N1)
White- 22-111  November Adult Dead + + A/white-naped EPI_ISL_18472671
naped 22,2022 crane/Kagoshima/KU-
crane 111/2022 (H5N1)
Hooded 22-112  November Adult Dead + + A/hooded EPI_ISL_18472672
crane 22,2022 crane/Kagoshima/KU-

112/2022 (H5N1)
White- 22-113  November Adult Dead + + A/white-naped EPI_ISL_18472673
naped 23, 2022 crane/Kagoshima/KU-
crane 113/2022 (H5N1)
Hooded 22-114  November Adult Debilitated + -
crane 23, 2022
Hooded 22-115 November Adult Debilitated + + A/hooded EPI_ISL_18472674
crane 23, 2022 crane/Kagoshima/KU-

115/2022 (H5N1)
Hooded 22-116 November Adult Dead + + A/hooded EPI_ISL_18472675
crane 23, 2022 crane/Kagoshima/KU-

116/2022 (H5N1)
Hooded  22-117 November Adult Debilitated + + A/hooded EPI_ISL_18472676
crane 23, 2022 crane/Kagoshima/KU-

117/2022 (H5N1)
Hooded 22-118 November Adult Dead + + A/hooded EPI_ISL_18472677
crane 24,2022 crane/Kagoshima/KU-

118/2022 (H5N1)
White- 22-119 November Juvenile Dead + -
naped 24, 2022

crane
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Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status PCR isolation Isolate no.
Hooded 22-120 November Juvenile  Debilitated + + A/hooded EPI_ISL_18472678
crane 24,2022 crane/Kagoshima/KU-
120/2022 (H5N1)
Hooded 22-121  November Juvenile Dead + + A/hooded EPI_ISL_18472679
crane 24,2022 crane/Kagoshima/KU-
121/2022 (H5N1)
Hooded 22-122 November Adult Debilitated + + A/hooded EPI_ISL_18472680
crane 24,2022 crane/Kagoshima/KU-
122/2022 (H5N1)
Hooded 22-123 November Adult Debilitated, + + A/hooded EPI_ISL_18472681
crane 25, 2022 and died crane/Kagoshima/KU-
within a day 123/2022 (H5N1)
White- 22-124  November Adult Dead + + Al/white-naped EPI_ISL_18472682
naped 25, 2022 crane/Kagoshima/KU-
crane 124/2022 (H5N1)
Hooded 22-125 November Adult Debilitated + -
crane 25, 2022
Hooded 22-126  November Adult Debilitated + -
crane 25, 2022
Hooded 22-127 November Adult Dead + + A/hooded EPI_ISL_18472683
crane 26, 2022 crane/Kagoshima/KU-
127/2022 (H5N1)
Hooded 22-128 November Adult Dead + + A/hooded EPI_ISL_18472684
crane 26, 2022 crane/Kagoshima/KU-
128/2022 (H5N1)
Hooded 22-133  November Adult Debilitated + + A/hooded EPI_ISL_18472685
crane 26, 2022 crane/Kagoshima/KU-
133/2022 (H5N1)
Hooded 22-134  November Adult Dead + + A/hooded EPI_ISL_18472686
crane 26, 2022 crane/Kagoshima/KU-
134/2022 (H5N1)
Hooded 22-135 November Adult Debilitated, + + A/hooded EPI_ISL_18472687
crane 27,2022 and died crane/Kagoshima/KU-
within a day 135/2022 (H5N1)
White- 22-136  November Adult Debilitated, + + A/white-naped EPI_ISL_18472688
naped 27,2022 and died crane/Kagoshima/KU-
crane within a day 136/2022 (H5N1)
Hooded 22-137 November Adult Dead + + A/hooded EPI_ISL_18472689
crane 27,2022 crane/Kagoshima/KU-
137/2022 (H5N1)
Hooded 22-138 November Adult Dead + + A/hooded EPI_ISL_18472690
crane 27,2022 crane/Kagoshima/KU-
138/2022 (H5N1)
Hooded 22-141  November Adult Dead + + A/hooded EPI_ISL_18472691
crane 28, 2022 crane/Kagoshima/KU-
141/2022 (H5N1)
White- 22-142 November Adult Dead + + A/white-naped EPI_ISL_18472692
naped 28, 2022 crane/Kagoshima/KU-
crane 142/2022 (H5N1)
Hooded  22-143 November Adult Debilitated + + A/hooded EPI_ISL_18472693
crane 28, 2022 crane/Kagoshima/KU-
143/2022 (H5N1)
Hooded  22-144 November Adult Dead + + A/hooded EPI_ISL_18472694
crane 28, 2022 crane/Kagoshima/KU-
144/2022 (H5N1)
Hooded 22-145 November Adult Debilitated + + A/hooded EPI_ISL_18472695
crane 28, 2022 crane/Kagoshima/KU-
145/2022 (H5N1)
White- 22-146  November Adult Dead + + Al/white-naped EPI_ISL_18472696
naped 29, 2022 crane/Kagoshima/KU-
crane 146/2022 (H5N1)
Hooded  22-147 November Adult Debilitated, + + A/hooded EPI_ISL_18472697
crane 29, 2022 and died crane/Kagoshima/KU-
within a day 147/2022 (H5N1)
Hooded  22-148 November Adult Debilitated, + + A/hooded EPI_ISL_18472698
crane 29, 2022 and died crane/Kagoshima/KU-
within a day 148/2022 (H5N1)

6 of 30



Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status PCR isolation Isolate no.
White- 22-149 November Juvenile  Debilitated + -
naped 27, 2022
crane
Hooded 22-150 November Adult Debilitated + -
crane 28, 2022
Hooded 22-153  November Adult Dead + + A/hooded EPI_ISL_18472699
crane 30, 2022 crane/Kagoshima/KU-

153/2022 (H5N1)
Hooded 22-154  November Adult Dead + + A/hooded EPI_ISL_18472700
crane 30, 2022 crane/Kagoshima/KU-

154/2022 (H5N1)
White- 22-155 November Adult Dead + + A/white-naped EPI_ISL_18472701
naped 30, 2022 crane/Kagoshima/KU-
crane 155/2022 (H5N1)
Hooded 22-163 December Adult Debilitated, + + A/hooded EPI_ISL_18472702
crane 1, 2022 and died crane/Kagoshima/KU-

within a day 163/2022 (H5N1)

Hooded 22-165 December Adult Dead + + A/hooded EPI_ISL_18472703
crane 2, 2022 crane/Kagoshima/KU-

165/2022 (H5N1)
Hooded 22-166 December Juvenile  Debilitated + -
crane 2, 2022
White- 22-167 December Adult Debilitated, + + A/white-naped EPI_ISL_18472704
naped 1, 2022 and died crane/Kagoshima/KU-
crane within a day 167/2022 (H5N1)
Hooded 22-169 December Adult Debilitated + -
crane 3, 2022
Hooded 22-170 December Adult Dead + + A/hooded EPI_ISL_18472705
crane 3, 2022 crane/Kagoshima/KU-

170/2022 (H5N1)
White- 22-171  December Adult Debilitated + + A/white-naped EPI_ISL_18472706
naped 3, 2022 crane/Kagoshima/KU-
crane 171/2022 (H5N1)
Hooded 22-172 December Adult Debilitated + -
crane 3, 2022
Hooded 22-173 December Adult Dead + + A/hooded EPI_ISL_18472707
crane 3, 2022 crane/Kagoshima/KU-

173/2022 (H5N1)
White- 22-176  December Adult Dead + + A/white-naped EPI_ISL_18472708
naped 4, 2022 crane/Kagoshima/KU-
crane 176/2022 (H5N1)
Hooded 22-177 December Juvenile  Debilitated + -
crane 4, 2022
White- 22-178 December Adult Dead + + A/white-naped EPI_ISL_18472709
naped 4, 2022 crane/Kagoshima/KU-
crane 178/2022 (H5N1)
Hooded 22-179 December Juvenile Dead + -
crane 5, 2022
White- 22-180 December Adult Dead + + A/white-naped EPI_ISL_18472710
naped 5, 2022 crane/Kagoshima/KU-
crane 180/2022 (H5N1)
Hooded 22-181 December Adult Dead + + A/hooded EPI_ISL_18472711
crane 6, 2022 crane/Kagoshima/KU-

181/2022 (H5N1)
Hooded 22-182 December Adult Debilitated + -
crane 6, 2022
White- 22-185 December Adult Dead + + A/white-naped EPI_ISL_18472587
naped 7, 2022 crane/Kagoshima/KU-
crane 185/2022 (H5N1)
Hooded 22-186 December Adult Dead + + A/hooded EPI_ISL_18472712
crane 7, 2022 crane/Kagoshima/KU-

186/2022 (H5N1)
Hooded 22-189 December Adult Dead + + A/hooded EPI_ISL_18472713
crane 8, 2022 crane/Kagoshima/KU-

189/2022 (H5N1)
Hooded 22-190 December Adult Dead + + A/hooded EPI_ISL_18472714
crane 8, 2022 crane/Kagoshima/KU-
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Host Sample  Collection RT- Virus GISAID accession
species ID date Age Vital status PCR isolation Isolate no.
White- 22-191 December Adult Dead + -
naped 8, 2022
crane
Hooded 22-194 December Adult Debilitated, + + A/hooded EPI_ISL_18472715
crane 10, 2022 and died crane/Kagoshima/KU-
within a day 194/2022 (H5N1)
Hooded 22-195 December Adult Debilitated, + + A/hooded EPI_ISL_18472716
crane 10, 2022 and died crane/Kagoshima/KU-
within a day 195/2022 (H5N1)
Hooded 22-196 December Adult Debilitated + -
crane 10, 2022
Hooded 22-199 December Adult Dead + -
crane 11, 2022
Hooded 22-201 December Adult Dead + + A/hooded EPI_ISL_18472717
crane 12, 2022 crane/Kagoshima/KU-
201/2022 (H5N1)
Hooded 22-205 December Juvenile Debilitated, + -
crane 13, 2022 and died
within a day
Hooded 22-206 December Adult Dead + -
crane 13, 2022
Hooded 22-212 December Adult Dead + + A/hooded EPI_ISL_18472718
crane 15, 2022 crane/Kagoshima/KU-
212/2022 (H5N1)
White- 22-219 December Unknown Dead + -
naped 16, 2022
crane
White- 22-222 December Adult Dead + -
naped 16, 2022
crane
Hooded 22-223 December Juvenile Debilitated, + -
crane 18, 2022 and died
within a day
Hooded 22-226 December Adult Dead + -
crane 17, 2022
Hooded 22-233 December Adult Debilitated + -
crane 23, 2022
Hooded 22-255 January 9, Juvenile Debilitated + -
crane 2023
Hooded 22-257 January 9, Juvenile Dead + -
crane 2023
Hooded 22-267 January Adult Debilitated, + + A/hooded EPI_ISL_18472588
crane 22,2023 and died crane/Kagoshima/KU-
within a day 267/2023 (H5N1)
Hooded 22-272 January Adult Debilitated + -
crane 25, 2023
Hooded 22-315 March 20, Juvenile Dead + -
crane 2023
Northern  22-64  November Adult Dead + + A/northern EPI_ISL_18508589
pintail 15, 2022 pintail/Kagoshima/KU-
64/2022 (H5N1)
Mallard 22-131  November Adult Dead + + A/mallard/Kagoshima/KU- EPI_ISL_18508591
27,2022 131/2022 (H11N9)
Black kite 22-140 November Adult Dead + + A/black EPI_ISL_18508592
28, 2022 kite/Kagoshima/KU-

140/2022 (H5N1)

*AlV, avian influenza virus.
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Appendix Table 3. AlVs isolated from crane roost water in study of highly pathogenic avian influenza A (H5N1) outbreak, Izumi
Plain, Japan, 2022-23

Subtype

Isolate

Collection date

GISAID accession no.

H3N8

Alenvironment/Kagoshima/KU-J3/2022 (H3N8)
Alenvironment/Kagoshima/KU-J4/2022 (H3N8)
Alenvironment/Kagoshima/KU-J5/2022 (H3N8)
A/environment/Kagoshima/KU-C3/2023 (H3N8)
Alenvironment/Kagoshima/KU-G7/2023 (H3N8)
Alenvironment/Kagoshima/KU-G8/2023 (H3N8)
Alenvironment/Kagoshima/KU-C4/2023 (H3N8)
Alenvironment/Kagoshima/KU-11/2023 (H3N8)

November 20, 2022

November 20, 2022

November 20, 2022
January 24, 2023
January 24, 2023
January 24, 2023
January 31, 2023
January 31, 2023

EPI_ISL_ 18472745
EPI_ISL_ 18472746
EPI_ISL_ 18472765
EPI_ISL_ 18472751
EPI_ISL_ 18472752
EPI_ISL_ 18472753
EPI_ISL_ 18472754
EPI_ISL_ 18472755

H5N1

A/environment/Kagoshima/KU-6A/2022 (H5N1)
Alenvironment/Kagoshima/KU-B1/2022 (H5N1)
Alenvironment/Kagoshima/KU-B2/2022 (H5N1)
Alenvironment/Kagoshima/KU-B3/2022 (H5N1)
Alenvironment/Kagoshima/KU-B4/2022 (H5N1)
Alenvironment/Kagoshima/KU-G1/2022 (H5N1)
Alenvironment/Kagoshima/KU-G2/2022 (H5N1)
A/environment/Kagoshima/KU-G3/2022 (H5N1)
A/environment/Kagoshima/KU-B5/2022 (H5N1)
A/environment/Kagoshima/KU-B6/2022 (H5N1)
Alenvironment/Kagoshima/KU-B7/2022 (H5N1)
Alenvironment/Kagoshima/KU-B8/2022 (H5N1)
A/environment/Kagoshima/KU-D1/2022 (H5N1)
A/environment/Kagoshima/KU-D2/2022 (H5N1)
A/environment/Kagoshima/KU-D3/2022 (H5N1)
A/environment/Kagoshima/KU-D4/2022 (H5N1)
A/environment/Kagoshima/KU-G4/2022 (H5N1)
Alenvironment/Kagoshima/KU-D6/2022 (H5N1)
Alenvironment/Kagoshima/KU-G5/2022 (H5N1)
A/environment/Kagoshima/KU-H1/2022 (H5N1)
Alenvironment/Kagoshima/KU-B11/2022 (H5N1)
A/environment/Kagoshima/KU-D7/2022 (H5N1)
Alenvironment/Kagoshima/KU-J7/2022 (H5N1)
Alenvironment/Kagoshima/KU-J8/2022 (H5N1)

November 7, 2022
November 7, 2022
November 14, 2022
November 14, 2022
November 14, 2022
November 14, 2022
November 14, 2022
November 14, 2022
November 21, 2022
November 21, 2022
November 21, 2022
November 21, 2022
November 21, 2022
November 21, 2022
November 21, 2022
November 21, 2022
November 28, 2022
December 6, 2022
December 6, 2022
December 6, 2022
December 20, 2022
December 20, 2022
December 20, 2022
December 27, 2022

EPI_ISL_ 18472731
EPI_ISL_ 18472732
EPI_ISL_ 18472733
EPI_ISL_ 18472734
EPI_ISL_ 18472735
EPI_ISL_ 18472736
EPI_ISL_ 18472737
EPI_ISL_ 18472738
EPI_ISL_ 18472739
EPI_ISL_ 18472740
EPI_ISL_ 18472741
EPI_ISL_ 18472756
EPI_ISL_ 18472757
EPI_ISL_ 18472758
EPI_ISL_ 18472759
EPI_ISL_ 18472760
EPI_ISL_ 18472761
EPI_ISL_ 18472762
EPI_ISL_ 18472742
EPI_ISL_ 18472743
EPI_ISL_ 18472744
EPI_ISL_ 18472764
EPI_ISL_ 18472749
EPI_ISL_ 18472750

H10N6

A/environment/Kagoshima/KU-B15/2022 (H10N6)
A/environment/Kagoshima/KU-C2/2022 (H10N6)
Alenvironment/Kagoshima/KU-H3/2022 (H10N6
A/environment/Kagoshima/KU-G9/2023 (H10N6
Alenvironment/Kagoshima/KU-H4/2023 (H10N6
Alenvironment/Kagoshima/KU-H5/2023 (H10N6

===

December 27, 2022

December 27, 2022

December 27, 2022
February 7, 2023
February 7, 2023
February 7, 2023

EPI_ISL_ 18472747
EPI_ISL_ 18472748
EPI_ISL_ 18472763
EPI_ISL_ 18472766
EPI_ISL_ 18472767
EPI_ISL_ 18472768

Appendix Table 4. Crane sera tested in HI assays in study of highly pathogenic avian influenza A (H5N1) outbreak, Izumi Plain,
Japan, 2022-23*.

Season ID Species Collection date Age Vital status RT-PCR

2021-22 21-8 Hooded crane November 25, 2021 Adult Dead -
21-11 Hooded crane November 26, 2021  Juvenile Dead -
21-14 Hooded crane December 3, 2021 Adult Dead -
21-15 Hooded crane December 4, 2021 Juvenile Debilitated -
21-21 Hooded crane December 5, 2021 Juvenile Debilitated, and died within a day -
21-19 Hooded crane December 5, 2021 Adult Dead -
21-20 Hooded crane December 5, 2021 Juvenile Dead -
21-10 Hooded crane November 26, 2021 Adult Debilitated, and died within a day -
21-36 White-naped crane December 18, 2021 Juvenile Debilitated -
21-38 Hooded crane December 19, 2021  Juvenile Debilitated, and died within a day -
21-51 Hooded crane December 29, 2021  Juvenile Dead -
21-52 Hooded crane December 30, 2021 Adult Dead -
21-53 Hooded crane December 30, 2021  Juvenile Dead -

2022-23 22-105 Hooded crane November 21, 2022 Adult Debilitated + (H5N1)
22-151 Hooded crane November 24, 2022 Adult Debilitated + (H5N1)
22-152 Hooded crane November 24, 2022 Adult Debilitated + (H5N1)
22-265 Hooded crane January 20, 2023 Juvenile Dead -
22-272 Hooded crane January 25, 2023 Adult Debilitated + (H5N1)
22-278 Hooded crane January 27, 2023 Juvenile Debilitated, and died within a day -
22-280 Hooded crane January 28, 2023 Juvenile Dead -
22-281 Hooded crane January 28, 2023 Adult Debilitated -
22-282  White-naped crane January 28, 2023 Adult Dead -
22-283  White-naped crane February 3, 2023 Adult Dead -
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Season ID Species Collection date Age Vital status RT-PCR
22-285 Hooded crane February 8, 2023 Juvenile Debilitated, and died within a day -
22-286 Hooded crane February 11, 2023 Adult Dead -
22-287 Hooded crane February 11, 2023 Adult Dead -
22-288 Hooded crane February 12, 2023 Adult Dead -
22-289 Hooded crane January 25, 2023 Adult Dead -
22-313 Hooded crane March 19, 2023 Juvenile Debilitated -
22-318 Hooded crane March 26, 2023 Juvenile Debilitated, and died within a day -

*HI, hemagglutination inhibition.
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Appendix Table 5. Genetic clades of viral gene segments from AlVs isolated in the Izumi Plain in study of highly pathogenic avian influenza A (H5N1) outbreak, 2022—-23

Genetic clade* of the following gene segment:

Collection date Subtype Isolate HA NA PB2 PB1 PA NP M NS Genotypet
November 1, 2022 H5N1 A/hooded crane/Kagoshima/KU-2/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 2, 2022 H5N1 A/hooded crane/Kagoshima/KU-3/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 3, 2022 H5N1 A/hooded crane/Kagoshima/KU-4/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 3, 2022 H5N1 A/hooded crane/Kagoshima/KU-5/2022 (H5N1) G2c N1 PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 4, 2022 H5N1 A/hooded crane/Kagoshima/KU-6/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 4, 2022 H5N1 A/hooded crane/Kagoshima/KU-7/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 4, 2022 H5N1 A/hooded crane/Kagoshima/KU-8/2022 (H5N1) G2c N1 PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 4, 2022 H5N1 A/hooded crane/Kagoshima/KU-9/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 5, 2022 H5N1 A/hooded crane/Kagoshima/KU-10/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 5, 2022 H5N1 A/hooded crane/Kagoshima/KU-11/2022 (H5N1) G2c N1 PB2-II PB1-Il PA-I NP-I M-I NS-I H5N1-11
November 5, 2022 H5N1 A/hooded crane/Kagoshima/KU-12/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-Il M-I NS-I H5N1-11I
November 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-13/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-14/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-15/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-19/2022 (H5N1) G2c N1l PB2-II PB1-Il PA-I NP-I M-I NS-I H5N1-11
November 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-16/2022 (H5N1) G2c N1l PB2-I PB1-lll PA-I NP-Il M-I NS-II H5N1-1V
November 7, 2022 H5N1 A/hooded crane/Kagoshima/KU-20/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 7, 2022 H5N1 A/hooded crane/Kagoshima/KU-22/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 7, 2022 H5N1 A/hooded crane/Kagoshima/KU-23/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 7, 2022 H5N1 A/hooded crane/Kagoshima/KU-24/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 7, 2022 H5N1 Alenvironment/Kagoshima/KU-6A/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 7, 2022 H5N1 Alenvironment/Kagoshima/KU-B1/2022 (H5N1) G2c N1 PB2-II PB1-I PA-IV  NP-I M-I NS-I H5N1-V
November 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-26/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-27/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-28/2022 (H5N1) G2c N1 PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-29/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-30/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-31/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-32/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 9, 2022 H5N1 A/hooded crane/Kagoshima/KU-33/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 9, 2022 H5N1 A/hooded crane/Kagoshima/KU-35/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 9, 2022 H5N1 A/hooded crane/Kagoshima/KU-36/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 9, 2022 H5N1 A/hooded crane/Kagoshima/KU-38/2022 (H5N1) G2c N1-1  PB2-lll PB1-I PA-II NP-I M-I NS-I H5N1-VI
November 9, 2022 H5N1 A/hooded crane/Kagoshima/KU-39/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-VII
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-41/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-42/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-43/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-44/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-45/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-46/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-47/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-48/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-50/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-40/2022 (H5N1) G2b N1l PB2-IV PB1-IV.  PA-Il  NP-lll M-Il NS-II H5N1-VIII
November 11, 2022 H5N1 A/hooded crane/Kagoshima/KU-51/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 11, 2022 H5N1 A/hooded crane/Kagoshima/KU-52/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 11, 2022 H5N1 A/hooded crane/Kagoshima/KU-53/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 12, 2022 H5N1 A/hooded crane/Kagoshima/KU-54/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 12, 2022 H5N1 A/hooded crane/Kagoshima/KU-55/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 12, 2022 H5N1 A/hooded crane/Kagoshima/KU-56/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
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Genetic clade* of the following gene segment:

Collection date Subtype Isolate HA NA PB2 PB1 PA NP M NS Genotypet
November 12, 2022 H5N1 A/hooded crane/Kagoshima/KU-57/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 13, 2022 H5N1 A/hooded crane/Kagoshima/KU-58/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 13, 2022 H5N1 A/hooded crane/Kagoshima/KU-59/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 A/hooded crane/Kagoshima/KU-60/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 A/hooded crane/Kagoshima/KU-61/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 A/white-naped crane/Kagoshima/KU-62/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 A/hooded crane/Kagoshima/KU-63/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 A/hooded crane/Kagoshima/KU-65/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 A/white-naped crane/Kagoshima/KU-66/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 Alenvironment/Kagoshima/KU-G1/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 Alenvironment/Kagoshima/KU-G2/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 Alenvironment/Kagoshima/KU-G3/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 14, 2022 H5N1 Alenvironment/Kagoshima/KU-B3/2022 (H5N1) G2c N1l PB2-I PB1-Ill  PA-lll NP-Il M-l NS-IlI H5N1-1X
November 14, 2022 H5N1 Alenvironment/Kagoshima/KU-B2/2022 (H5N1) G2c N1-1  PB2-lll PB1-lll  PA-lll NP-II M-l NS-I H5N1-X
November 14, 2022 H5N1 Alenvironment/Kagoshima/KU-B4/2022 (H5N1) G2c N1l PB2-I PB1-Ill  PA-lll NP-Il M-l NS-I H5N1-XI
November 15, 2022 H5N1 A/hooded crane/Kagoshima/KU-67/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 15, 2022 H5N1 A/hooded crane/Kagoshima/KU-68/2022 (H5N1) G2c N1 PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 15, 2022 H5N1 A/hooded crane/Kagoshima/KU-69/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 15, 2022 H5N1 A/hooded crane/Kagoshima/KU-71/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 15, 2022 H5N1 A/northern pintail/Kagoshima/KU-64/2022 (H5N1) G2c N1l PB2-I PB1-lll  PA-lll NP-II M-l NS-IlI H5N1-XII
November 16, 2022 H5N1 A/hooded crane/Kagoshima/KU-73/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 16, 2022 H5N1 A/hooded crane/Kagoshima/KU-74/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 16, 2022 H5N1 A/hooded crane/Kagoshima/KU-75/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 16, 2022 H5N1 A/hooded crane/Kagoshima/KU-76/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 17, 2022 H5N1 A/hooded crane/Kagoshima/KU-77/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 17, 2022 H5N1 A/white-naped crane/Kagoshima/KU-78/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 17, 2022 H5N1 A/hooded crane/Kagoshima/KU-79/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 17, 2022 H5N1 A/hooded crane/Kagoshima/KU-80/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 17, 2022 H5N1 A/white-naped crane/Kagoshima/KU-81/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 18, 2022 H5N1 A/white-naped crane/Kagoshima/KU-84/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 18, 2022 H5N1 A/white-naped crane/Kagoshima/KU-85/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 19, 2022 H5N1 A/hooded crane/Kagoshima/KU-86/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 19, 2022 H5N1 A/white-naped crane/Kagoshima/KU-87/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 19, 2022 H5N1 A/hooded crane/Kagoshima/KU-88/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 19, 2022 H5N1 A/hooded crane/Kagoshima/KU-89/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 20, 2022 H5N1 A/white-naped crane/Kagoshima/KU-91/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 A/hooded crane/Kagoshima/KU-94/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 A/white-naped crane/Kagoshima/KU-95/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 A/hooded crane/Kagoshima/KU-96/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 A/white-naped crane/Kagoshima/KU-97/2022 (H5N1)  G2c  N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 A/hooded crane/Kagoshima/KU-105/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-B5/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-B6/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-B7/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-B8/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-D1/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-D2/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-D3/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 21, 2022 H5N1 Alenvironment/Kagoshima/KU-D4/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 22, 2022 H5N1 A/hooded crane/Kagoshima/KU-106/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
November 22, 2022 H5N1 A/hooded crane/Kagoshima/KU-108/2022 (H5N1) G2c N1l PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I
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Genetic clade* of the following gene segment:

Collection date Subtype Isolate HA NA PB2 PB1 PA NP M NS Genotypet
November 22, 2022 H5N1 Alwhite-naped crane/Kagoshima/KU-109/2022 G2c  N1-l PB2-| PB1-I PA-I NP-| M-I NS-I H5N1-I
(H5N1)
November 22, 2022 H5N1 A/hooded crane/Kagoshima/KU-110/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 22, 2022 H5N1 Alwhite-naped crane/Kagoshima/KU-111/2022 G2c N1l PB2-| PB1-I PA-I NP-| M-I NS-I H5N1-I
(H5N1)
November 22, 2022 H5N1 A/hooded crane/Kagoshima/KU-112/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 23, 2022 H5N1 Alwhite-naped crane/Kagoshima/KU-113/2022 G2c N1l PB2-| PB1-I PA-I NP-| M-I NS-I H5N1-I
(H5N1)
November 23, 2022 H5N1 A/hooded crane/Kagoshima/KU-115/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 23, 2022 H5N1 A/hooded crane/Kagoshima/KU-116/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 23, 2022 H5N1 A/hooded crane/Kagoshima/KU-117/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-118/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-120/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-121/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-122/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 25, 2022 H5N1 A/hooded crane/Kagoshima/KU-123/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 25, 2022 H5N1 A/white-naped crane/Kagoshima/KU-124/2022 G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-127/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-128/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-133/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-134/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 27, 2022 H5N1 A/hooded crane/Kagoshima/KU-135/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 27, 2022 H5N1 A/white-naped crane/Kagoshima/KU-136/2022 G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
November 27, 2022 H5N1 A/hooded crane/Kagoshima/KU-137/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 27, 2022 H5N1 A/hooded crane/Kagoshima/KU-138/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 28, 2022 H5N1 A/black kite/Kagoshima/KU-140/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-141/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 28, 2022 H5N1 A/white-naped crane/Kagoshima/KU-142/2022 G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-143/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-144/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-145/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 28, 2022 H5N1 Alenvironment/Kagoshima/KU-G4/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 29, 2022 H5N1 A/white-naped crane/Kagoshima/KU-146/2022 G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
November 29, 2022 H5N1 A/hooded crane/Kagoshima/KU-147/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 29, 2022 H5N1 A/hooded crane/Kagoshima/KU-148/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 30, 2022 H5N1 A/hooded crane/Kagoshima/KU-153/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
November 30, 2022 H5N1 A/hooded crane/Kagoshima/KU-154/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
November 30, 2022 H5N1 A/white-naped crane/Kagoshima/KU-155/2022 G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
December 1, 2022 H5N1 A/hooded crane/Kagoshima/KU-163/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
December 1, 2022 H5N1 A/white-naped crane/Kagoshima/KU-167/2022 G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
December 2, 2022 H5N1 A/hooded crane/Kagoshima/KU-165/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
December 3, 2022 H5N1 A/hooded crane/Kagoshima/KU-170/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
December 3, 2022 H5N1 Alwhite-naped crane/Kagoshima/KU-171/2022 G2c  N1-l PB2-| PB1-I PA-I NP-| M-I NS-I H5N1-I
(H5N1)
December 3, 2022 H5N1 A/hooded crane/Kagoshima/KU-173/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I

13 of 30



Genetic clade* of the following gene segment:

Collection date Subtype Isolate HA NA PB2 PB1 PA NP M NS Genotypet
December 4, 2022 H5N1 Alwhite-naped crane/Kagoshima/KU-176/2022 G2c  N1-l PB2-| PB1-I PA-I NP-| M-I NS-I H5N1-I
(H5N1)
December 4, 2022 H5N1 Alwhite-naped crane/Kagoshima/KU-178/2022 G2c N1l PB2-| PB1-I PA-I NP-| M-I NS-I H5N1-I
(H5N1)
December 5, 2022 H5N1 A/white-naped crane/Kagoshima/KU-180/2022 G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
December 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-181/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 6, 2022 H5N1 Alenvironment/Kagoshima/KU-D6/2022 (H5N1) G2c N1 PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
December 6, 2022 H5N1 Alenvironment/Kagoshima/KU-G5/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 6, 2022 H5N1 Alenvironment/Kagoshima/KU-H1/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 7, 2022 H5N1 A/white-naped crane/Kagoshima/KU-185/2022 G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
(H5N1)
December 7, 2022 H5N1 A/hooded crane/Kagoshima/KU-186/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-189/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
December 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-190/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-194/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-195/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
December 12, 2022 H5N1 A/hooded crane/Kagoshima/KU-201/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 15, 2022 H5N1 A/hooded crane/Kagoshima/KU-212/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 20, 2022 H5N1 Alenvironment/Kagoshima/KU-B11/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-I M-I NS-I H5N1-I
December 20, 2022 H5N1 Alenvironment/Kagoshima/KU-D7/2022 (H5N1) G2c N1l PB2-| PB1-l PA-I NP-| M-I NS-I H5N1-I
December 27, 2022 H5N1 Alenvironment/Kagoshima/KU-J7/2022 (H5N1) G2c N1l PB2-II PB1-lll PA-V  NP-Il M-I NS-llI H5N1-XIlI
December 27, 2022 H5N1 Alenvironment/Kagoshima/KU-J8/2022 (H5N1) G2c N1 PB2-II PB1-ll PA-V  NP-Il M-I NS-llI H5N1-XIlI
January 22, 2023 H5N1 A/hooded crane/Kagoshima/KU-267/2023 (H5N1) G2c N1l PB2-| PB1-lll  PA-ll NP-Il M-I NS-llI H5N1-XII
November 20, 2022 H3N8 Alenvironment/Kagoshima/KU-J3/2022 (H3N8) H3-  N8-I PB2-V PB1-V  PA-V NP-IV M-Il NS-IV H3N8-I
November 20, 2022 H3N8 Alenvironment/Kagoshima/KU-J5/2022 (H3N8) H3-  N8-I PB2-V PB1-V  PA-V NP-IV M-Il NS-IV H3N8-I
November 20, 2022 H3N8 Alenvironment/Kagoshima/KU-J4/2022 (H3N8) H3-  N8-I PB2-V PB1-V  PA-V NP-IV M-IV NS-IV H3N8-II
January 24, 2023 H3N8 Alenvironment/Kagoshima/KU-C3/2023 (H3N8) H3-1l  N8-Il PB2-V PB1-V ~ PA-V NP-IV M-IV  NS- H3N8-I1I
January 24, 2023 H3N8 Alenvironment/Kagoshima/KU-G7/2023 (H3N8) H3-1  N8-I PB2-V PB1-V  PA-V NP-IV M-l NS-I H3N8-1V
January 24, 2023 H3N8 Alenvironment/Kagoshima/KU-G8/2023 (H3N8) H3-1l  N8-I PB2-V PB1-V  PA-V NP-IV M-l NS-I H3N8-1V
January 31, 2023 H3N8 Alenvironment/Kagoshima/KU-C4/2023 (H3N8) H3-1l  N8-II PB2-V PB1-V ~ PA-V NP-IV M-IV  NS- H3N8-I1I
January 31, 2023 H3N8 Alenvironment/Kagoshima/KU-11/2023 (H3N8) H3-1l  N8-I PB2-V PB1-V  PA-V NP-IV M-l NS-I H3N8-1V
November 27, 2022 H11N9 A/mallard/Kagoshima/KU-131/2022 (H11N9) e — PB2-| PB1-VI PA-VI NP-V M-IV NSl —
December 27, 2022 H10N6 Alenvironment/Kagoshima/KU-B15/2022 (H10N6) — N6-l PB2-VI PB1-VIl PA-VIl NP-VI M-V  NS-V H10N6-I
December 27, 2022 H10N6 Alenvironment/Kagoshima/KU-C2/2022 (H10N6) — N6- PB2-VI PB1-VIl PA-VIl NP-VI M-V  NS-V H10N6-I
December 27, 2022 H10N6 Alenvironment/Kagoshima/KU-H3/2022 (H10N6) — N6-1 PB2-VI PB1-VIl PA-VIl NP-VI M-V  NS-V H10N6-I
February 9, 2023 H10N6 Alenvironment/Kagoshima/KU-G9/2023 (H10N6) — Né-Il  PB2-VI  PB1-VIl PA-VIl NP-VI M-V  NS-VI H10N6-I1
February 9, 2023 H10N6 Alenvironment/Kagoshima/KU-H4/2023 (H10N6) — Né-Il  PB2-VI  PB1-VIl PA-VIl NP-VI M-V  NS-VI H10N6-I1
February 9, 2023 H10N6 Alenvironment/Kagoshima/KU-H5/2023 (H10N6) — N6é-Il  PB2-VI  PB1-VIl PA-VIl NP-VI M-V NS-VI H10N6-I1

*Genetic clades for each viral gene segment were defined based on the phylogenetic trees (Figures 2, 4, 5, Appendix Figures 2 and 3).
TGenotypes were defined based on genetic constellations.
I—, not applicable.
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Comprehensive sequencing of AlV genes
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Environmental water sample collection
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AlV isolation
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Detection of H5 HA, H7 HA, and M genes in allantoic fluids
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‘ M gene-positive samples ‘ .' ’ H5 HA gene-positive samples

e
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>

and NA subtyping Targeted sequencing of HA cleavage site

e

Potential singular isolates

Comprehensive sequencing of AlV genes

«

Phylogenetic analysis

Appendix Figure 1. A workflow diagram of the AlV detection and analysis process for both water
samples from crane roosts and swab samples from wild birds. A) The analysis process for swab samples

from wild birds. B) The analysis process for environmental water samples from crane roosts. AlV, avian
influenza virus.
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Appendix Figure 2. Copy numbers of the AlV M gene in swabs from AlV gene—positive cranes. RNA
extracted from each AlV-gene—positive swab sample was used for the quantification of the copy number
of the AIV M gene using real-time RT-PCR. Copy numbers of genes in the tracheal (A) and cloacal (B)
swabs of 86 cranes collected during November 1-November 21, 2022, are shown. Samples collected
during the 2022—-23 season and previous seasons are shown in black and white, respectively. AlV, avian

influenza virus; M, matrix protein.
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Appendix Figure 3. Phylogenetic trees of PB2, PB1, PA, NP, M, and NS genes. Phylogenetic trees of
PB2 (A), PB1 (B), PA (C), NP (D), M (E), and NS (F) gene segments were constructed. AlVs isolated in
this study are marked with black circles. The maximum likelihood method with a bootstrapping set of
1,000 replicates was employed, and nodes with bootstrap values exceeding 90% are displayed. The
scale bar represents the number of nucleotide substitutions per site. M, matrix protein; NP, nucleoprotein;
NS, nonstructural protein; PA, polymerase; PB, polymerase basic.
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| A/duck/Mongolia/575/2018 H3N1)
A/duck/Hokkaido/OBF2/201 V\)
green-wmged teaIIAIaska!AK1B B1-033A/2018 (H3N8)
Afduck/Hokkaido/W154/2017 (H3N2)
Algadwall/Altai/1326/2007 (H3N8
duck/Assam/DUOR1512100004/2015 (H3N8
A/Anas platyrhynchos/Belgium/11027 19/2017 (H3N8,
AIAnasA)IIatyrhynchoslBel ium/11294 004/2021 (H3N8)
oose/Wuxi/7276/2016 (H3NS
A!wnd birds/Hubei/137/2014 (H3N8
_ A/mallard/New Zealand/449-84/2004 (H3N2)
[ A/quail/Nanchang/7- OZSIZOUUa(HBNG)
duck/Jiangsu/26/2004
garganey/Al a|!1216.’200 (§|3N6)
ma ard/Altai/1208/2007
uck/Mongolia/619/20 QSH?: 6)
duckl Aongolia/667/2019(H3N
‘duck/l 1ongol|a1667l2019 ?\I
Alpintail/Chany/198/20186 | AI H3 BJI
A/muscovy duck/Vietnam/LBM240/2012 (H3N8)
Alduck/Vietnam/G1 19!2006 (H3N8
Alduck/Beijing/61/05 d(
Alred crested pochar fMon%ohaH 915/2006 (H3NG)
A/mallard/Netherlands/5/200 NG
Adturnstone/Netherlands/1/200 H3N8)
A/mallard duck/Netherlands/56/2015 (H3N2)
Alcommon eider/Netherlands/1/200 (HSNB)
Algoose/Zambia/05/2008 (H3N8
A/Mallard/Netherlands/3/201 RlAl‘HS 6
A/mallard/Ukraine/05842-NAMRU3/ 6 i\l
%Ianas platyrhynchos/Bel |umf128227/20 7 (H3N8)

NMaIIard/NetherIandsl21/20 3 2
A/duck/Bangladesh/26948/20 é
enwronmenthagoshlma/KU 5,'2021 H3N1
environment/Kagoshima/KU-B7/2021 (H3N
A/Wild duck/South Korea/KNU2020-104/. 020( 3N8)
98 A/duck/Bangladesh/35669/2018 (H3N8)
Alduck/Mon, olla.'918f20185H3 8)
Alwild duck/Shandong/W6284/2019 (H3N8)
Alchicken/Belgium/460/2019 (H3N1
A/Mallard/Netherlands/37/2015 (H3N8)
NAnasEIIatyrh nchos/Bel |um/ 27!2020 %H3N8)
A/d Bangladesh/17D 47
— ?Nducleangladesh/BMQ /201
Alduck/Mongolia/217/2018 (H3N8)
A/mallard/Jiangxi/G98/201 H3N'_R
P9A/swan gooselliangxi/H23/2014 3N6
Alduck/Viet Nam/HN-1734/2014
@/duck/Kagoshima/KU-d46/2016 HSN 2,
Alenvironment/Kagoshima/KU-n rli201 (H3N8)
A/duck/Tottori/311018/2015 (H3NG
A/duck/Vietnam/HUB-1918/2017 (H3N2)
[ A/duck/Fukui/181019/2016 (HSNS)
I-"«.l’duck:’ShlmanelSZ1101.'2[)15'&| 2)
[ A/muscovy duck/Vietnam/LBM946/2017 (H3N3)
Alduck/Aichi/231013/2016 (H3 %
" A/duck/Vietnam/NCVD-ND4V3P/2016 (H3N8)
9 AlGreen-winged teal(Anas crecca)/South Korea/KNU2019- 5?/2019éH3N8)
A/Ma!lard(Anas rhynchos ISoulh KoreaINU2019 56/2019 (H3N8)
I-yW:Id BlrdiSou orea/KNU 020-77/202!

Alenvir .aﬂcs1lmal(u-6812023 H3N
95 MY gos U-G7/2 !] Na) H3'”
100]3 Alen /Kagoshima/KU-| mzozz( 3Ng
Alen‘ ( /Kagosl| IKU-C4/20
UKagoshimakU-C3/2023 (HING

Nduck.'Hunani 51524 20 2 (H3NB£
Alduck/France/161005, 1(
A/mallard/South KoreaIN 2- 036!2012 5H3N2
10@/pheasant/South Korea/N13-010/;

Algreen-winged teal/Alaska/UGAI16-4 00/‘2016 3N8

Northern Pintail/Alaska/19TL00162/201 9£H3
'spectacled eider/Alaska/44173-055/2006 (H3N
A/American Wigeon/Utah/D1615126/2016 (H3N8)
Nduck!GuangdoE%:tSS/‘zOOO (H3N9J

hina/322022/20 8(H3N2)

A/duck/Hubei/ZYSYF2/2015
Nduckauan dong/04.22 D CPO 3-P/2015 (H3N8)
1 Alduc Guan% ong/W12/2011 (H3N2)
A.’duck/Ukralnel1f1963

A/mallard/Iceland/1007/2011 (H N6

1 NmalIard/NetherIandsBIZOOS

ﬂ herri nﬁ %uIIFNew Jerse‘y;/'l 59/1 990 (H3NG)
1 A/mallardl eherlandsl2l19 9 (H3N

Adduck/Hokkaido/5/19

Alred-necked stlntIBunbury! 500:’19804H3N8

A/Minnesota/11/20 %43 2

black duck/Western Australia/4954/1983 (H3N8)

dge-tailed shearwalerNVeslern Australia/405/1977 (H3N8)
Alducl kNICIDFIaMQQQ&

Alduck/Chabarovsk/1610/1972 (H3N8)

Al/duck/Hokkaido/8/80 (HIN8

Alduck/Hong Konn/7/1975 (H3N2)

100 North American AIVs
0.05
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Adru
Nduck/‘Mongolla

i

Afcrane/Kagoshima/KU41/2014

2]

A/black-tailed gull/Shandong/W1496/2020 (H10N8 ?J
A/Mallard(Anas platyrh: nohosgSouth Korea/KNU2021-17/2021 (H3N8)

ret/Anhui/A1-2! iOZOéH NB&I
HoA gId duck/Korea/H333/2020 (H7N8
Algull/Shandong/W1511/2021 (H3N

nwronmen unan/12257/2019 ONBg

A/Mus duckNletnarm‘HN6021/2 19 (HENS)
A/Mallardf hina/T222 3% N8)
A/mallard/Anhui/1-547/ 019
g9A/environment/Japan/KU-G4/2020 HSNB)
o ‘environment/Kagoshima/KU-G3/2020 (H3N8)
AlGreen-winged teal(Anas creccangouth Korea/KNU2019-72/2019 (H3N8)
Alwild waterfowl/Korea/F7-18/201 & A
A/mallard/Alask /AK18-WB1-048A/2018 (H3N
BA/white-fronted gooselKorea/H3178/2U15 H6N )
foA/Anser albifrons/South Korea/51/. g
- A.'enwronment/chorll%qlln%csZSOZ.’ZDZS (H4N )
Nduck!Guangdon /|

adwall/Amur {eg|0n1'71 b/2020 sH‘%
‘A%ommon teal/Russia Primorje/113T/2020 WSNB) -
Nenwronment.'(alosum IKU-J3/2022 i

=
()

KU-J4/2022

KU-J5/2022
90 A/duck/Vietnam/H NéGQ/ZOQO (H4NB§
A/Northern Pintail/Russia Primorje/298/2019 (HBNSA)

N

- AWild duck/South Korea/KNU2020- 1?_‘43{20820 H3N

Alenvironment/Korea/MHC5-33/2009

A/northern pintail/Alaska/AK19-514/2019 (mixed)

|9%/emperor gooselAIaska/27912012 H3N8

Algreen-winged teal/Alaska/781/20 :2

oValaucous- wmged uII.’AIaska/4T3/2D12éH N8)

’A/Env/HongKong/l 34/2016

3gi/northern pintai IAIask 422/2014 (mlxed)
"A/mallard/Alaska/441/2014 (mixed)

~JB/American green-vwneged teal/Alaska/156/2014 (mixed)

Alduck/Gunma/1/201 5
Alduck/Miyagi/NIES79: i2019 (H10N8)
Alduck/Niigata/151102/2020 (HGNS)
Common Teal/Sakhalin/OD18/2019 W3NB)
Alcommon teal/Sakhalin/66¢/2020 8)
6/2020 HSNB

NduckiHokkal 0/228/2003 (HENS

Al/duck/Niigata/594/06 (HEN8)

A/Duck(Anas sp.)/Mongolia/MN18-141/2018 (H2N8)
A/duck/Hokkaido/W2/2004 éHﬁNB)
NchchenIKorea/TGéUOli sH N8)

) ard/Interior Alaska/6MPQ0124/2006 gHBNBn)

hern shovelerllntenorAIaskafTM(S1 43:’2 07 (H3N8)

g3/common teal/Sakhalin/110c/2020
§vYWild Duck/South Korea/KNU! 4/ ,),OAHSNB)
Al ¢l ’a;os'\!maIKU-t 2( 3N’
ro Kagoshima/KU-C4/2023 (H3N8 N 8_| |
ro t/Kagoshima/KU-G8/. H3N8
rol agos -'nma.'Ku G I. H3N8
/Kagoshim 2 (H3N8)
A/Mallard duck/Alberta/331/ % g
A.'bufﬂehealelsconsmM808315 /201 1(584?':118 NB)

yturnstone!DeIaware Ba f324.’20
MN2018-224/2018 (H
en sandpiper/Kurgan/1046/201 H3 8

allard/South Korea/JB19- 19/2 6 %
uinea fowlfGerman[% NW/A 184/2 20 (HSN8)
uckaun ary/114 N8

9
ngland.’36254l(14 5H N8
un ra swan/Korea/H411/2014 I—éSNI\IB))

NducldTalwanlA34001201 5 (HSN8
rfalcon/Washington/41088-6/201 6H5N8
‘environment/Kagoshima/KU-J5/202 é %
Alenvironment/Kagoshima/KU-n J2/2 20 hH N8)
Afalcated duck/Kagoshima/KU-
A/northern pintail/l okkaldolM‘leZDZO( 5
Alchicken/Kagawa/11C/2020 HSN
A/Mandarin duck/Korea/H24 3
A/Eastern buzzard!KagoshlmalKU 0/20 1 (H5N8)
Alwhooper swan/Fukushima/0701B002
WAwhite-tailed eagle/Hokkaldo!2021U127001/ 021 kHSNS)
Alwhite-naped crane/Kagoshima/KU-108/202
A/Mandarin duck/Kagoshima/KU-d57/2020 H5
77 A/Crane/Kagoshima/KU-50/2020 (H5N8
Allayer hen/Slovakia/A-chicken-Slovakia-Pah 1 2020 H5N8 NA/2020 (HSN8)
ite-fronted goose/Germany-BB/AI00018/2020 (H5N8)
‘turkey/Czech Republic/3071/2020 (H5N8)
hawk/Poland/003/2020 (H5N8)
A.'turkey/Hun ary/1020 20VIR749-1/2020 H5N2)
ugumea fowl/Nigeri |afOG GF11T 19VIR8424-7/2019 (H5N8)
igA/duck/India/10CA01/20 H5N8
AJ rey-headed gull/U anda MUWRP- 538/2017 H5N8)
A/Bar-headed ooseﬁ]lnghal/a218!20 }
Ajgreat crested grebe/Uys-Nuur Lake/341/2016(H5N8)
'chicken/South’ Afric: .'499723/2018 H5N8)
-EA/ChlckeniEgypt/ARSSWZO
Alchicken/Tatarstan/7/2018 (H NB)
Al/duck/Eastern China/S1109/2014 (H5N8)
Albreeder duck/Korea/Guchangﬂ 014 (H5N8)
90 A/mallard/Shanghai/SH-9/201 HSNB
‘chicken/Luxembourg/21168413/20
A/Meleagris gallopavo/Bel |uml11293 0 1/2021 (H5N8)
Aenvironment/Kagoshima/KU-1a N8)
Albrown-headed uIiIleetH 1/2021 QHS 8
A/whooperswanl nner Mongohalw‘l 12[)20 HSNB)
A/graylag l?\lcoselDenmarkM 4535-1/2020
hicken/Nigeria/lVRD21-43 21VIR2288-4!202 (55N8)
Aldomestic duck/Kazakhstan/1 274 20-B NB)
AJchicken/Kazakhstan/220-B-2-HSN8-4/; 2[]20
L_| A/mute swan/Netherlands/20015931-001/2021 N8)
barnacle goose/Germany-SH/AI0216 ?/2020 23
NgooselRomanlaM 0205- l 21VIR2593- 712021 (H5N )
Nmallarleeorgla/ 1-20222/2020 (HSN8
A/mallard/Italy/20VIR7139- 73!2020 H5N )
NchlckenlEnglandIO3072 0/20; }
hoopers an/Shandon ISC1 6/2021 éHSNB)
A/mal ard/Ka%oshlm a/KU-d89/20 é
Alspot-billed uck/Korea.fWMDOO O(H N8)
A/Cygnus columbianus/Hubei/56/2020 HSNB)
Alcrane/Kagoshima/KU-93/20: 5| )

Aswild duckJian su/SDO19.’2021((H5N
Alenvironment sample/China/TZ001/2021 (HSN8)

O

kD

Alduck/Korea/H016/2021 (HEN8



N

Alcackling goose/Aichi/2312T019/2016 (H5NG)
Almuscovy duck/Aomori/1-3T/2016s (HSNG)
Alcrane/Kagoshima/KU-4/2016 (HSN6)
Alcrane/Kagoshima/KU-6/2016 (HSNG)
AJchicken/Hokkaido/1-1C2C/2016 (HSN6)
Lzlblack headed gull/Ibaraki/265T/2016 (HSN6)
mute swan/lbaraki/269T/2016 (H5N6)
AJchicken/Nha Trang/NT3/2017 (HSN&)
Alduck/Hyogo/1/2016 (HSNG)
¥ A/chicken/Miyazaki/21/2016 (HSN6)
AJchicken/Saga/1-2C/2017 (HSN6)
A/mandarin duck/Korea\WB246/2016 (HSN6)
Alchicken/Miyazaki/2-4C/2017 (HSNG)
AJduck/Tottori/E13/2016 (HSNG)
Alduck/Fujian/11.26 FZHX0197-C/2018 (HONG)

9

Alchicken/Ha Tinh/514VTC/2021 (H5NG)
'duck/Thanh Hoa/4643VTC/2020 (HSN6)

Alswan goose/Jiangxi/H23/2014 (H3NB)

Afduck/Viet Nam/HU13-162/2019 (H5N6)

Environment/Shenzhen/2/2015 (H5NG)

A/Shenzhen/1/2016 (HSNG)

Alenvironment/Yunnan/02.10 DQXY053-1E/2015 (H5N6)

Aschicken/Jiangxi/12272/2014 (H10NB)

‘chicken/Jiangxi/14501/2014 (H7N6)

Alduck/Hunan/1.17 YYGKK97-OC/2017 (HEN6)

Alduck/Guangxi/GXd-4/2009 (HEN6)

Alduck/Fujian/2281/2006 (HENG)

Alduck/Vietnam/LBM235/2012 (H3N6)

Alduck/Vietnam/LBM6/2011 (HENG)

A/muscovy duck/Vietnam/HU5-1642/2016 (HENG)

A/Duck/Guangxi/S4111/2010 (HENG)

A/duck/Sichuan/NCJPL7/2014 (H5N6)
Alduck/Hubei/ZYSYF2/2015 (H3N6)
Alchicken/China/embryonated chicken eggs/2015 (HENG)

Alduck/Guizhou/8.26 ZYLJJ020-C/2018 (HENG)

Mallard(Anas platyrhynchos)/South Korea/kKNU 2019-49/2019 (HEN6)
Northern Pintail/Russia Primorje/137/2019 (HENG)

A/mallard/Amur region/81b/2019 (HBNB)

Alenvironment/Kagoshima/KU-B4/2020 (HEN6)

AJduck/Fujian/SD099/2017 | A/ HENG | NA

A/duck/China/330D17/2018 (HENG)
A/duck/Guangxi/S20086/2016 (HENG)

95 A/duck/Guangxi/S30052/2017 (HENE)

[ Afruddy turnstone/New Jersey/138/1990 (H3N6)
A/duck/Hokkaido/W165/2015 (H11N6)
Alduck/Kagoshima/461219/2013 (H4NG)
Alenvironment/Kagoshima/KU-ngr-D/2012 (H4N6)
A/pochard/Fukui/131815/2013 (H4NB)
Al/duck/Hunan/S10833/2015 (HENG)
Alduck/Aichi/231009/2014 (HENG)

99 A/duck/Hokkaido/W150/2014 (HENG)

A/Anas platyrhynchos/Belgium/10399/2018 (H4N6)
Alpintail/Egypt/MB-D-384C/2015 (H3NG)
Alduck/Hokkaido/10/2015 (H3N6)

| HE0Aduck/Bangladesh/26948/2015 (H3NE)

A/Wild Duck/South Korea/KNU2020-137/2020 (HANG)

A/Caspian seal/Russia/T1/2012(H4NB)

A/mallard duck/Netherlands/30/2014 (HANG)
Alduck/Moscow/5712U/2019 (H11N6)

L A/Spoonbill/HK/17-18258/2017 (H5N6)

100 A/duck/Vietnam/OIE-0155/2012 (H4NG)
Alenvironment/Kagoshima/KU-G9/2023 (H10N6)
Alenvironment/Kagoshima/KU-H4/2023 (H10N6) I N 6_| |
® Ajenvironment/Kagoshima/KU-H5/2023 (H10N6)
Alduck/Bangladesh/41481/2019 (H4N6)

A/Common Teal/Dagestan/34d/2019 (H4N6)

'AlenvironmenthagoshimalKU-H312022 (H10N6) | N 6 I

108 Alenvironment/Kagoshima/KU-C2/2022 (H10N6)
® Alenvironment/Kagoshima/KU-B15/2022 (H10N6)
A/bird/Japan/NIES-0000006/2022 (H4N6)
A/Common Teal/Kyoto/NIES187/2021 (H3N6)

100 A/environment/Kagoshima/KU-J6/2020 (H3NG)
Alduck/Mongolia/543/2015(H4N6)
Alduck/Mongolia/619/2019 (H3NB)
Alduck/Mongolia/MN18-1/2018 (H3N6)
Alswan/Hokkaido/481107/2017 (HANG)
A/Duck/Mongolia/2021-MG08/2021 (H4N6)
Alduck/Vietnam/HN5894/2019 (H4N6)
100v/mallard/South Korea/JB17-85/2019 (H4N6)

Alduck/Tottori/Vac-T1/2020 (HSNG)
%black—headed gull/Kamchatka/007/2015 (H13NG)
1 Alchicken/Viet Nam/QN-0418/2013 (HENG)
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10 A/Mallard/Peru/M6/2019 (H2N6)

Al/Meleagris gallopavo/Valparaiso/11 2 22/2017 (H7NG)
[0A/Glaucous Gull/Northern Alaska/18AR00289/2018 (H13N6)
A/Red Knot/Delaware Bay/605/2020 (H13N86)
A/mallard/Maryland/UGAI15-8190/2015 (HAN6)

A/mallard/Maryland/UGAI16-5544/2016 (H3NG)
Alenvironment/Maryland/120S1506/2012 (H3N6)
Alblue-winged teal/Ohio/907/2006 (H1NG)
Alredhead/Ohio/13050399/2013(H3NG)

Alruddy turnstone/New Jersey/Sg-00534/2008 (H4NG)
Al/blue-winged teal/Canada/3240/2011 (H4N6)
Allong-tailed duck/Wisconsin/18083407/2018 (H3N6)
Mallard duck/Alberta/87/2019 (H4ANG)

Alruddy turnstone/Delaware Bay/328/2020 (H4NG)
Al/northern pintail/Alaska/830/2014(H3N6)

9g A/mallard/Minnesota/MN18-WB1-014A/2018 (H4N6)
A/mallard/Minnesota/UGAI18-2011/2018 (H4NG)
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[ Afwild bird/Korea/WA215/2013 (H10N7)

Alduck/Mongolia/123/2014 (H10N8)

Alduck/Saga/411114/2013 (H10N3)

A/mallard/Korea/WA712/2014 (H10N4)
A/Duck/Jiangxi/NCQSH334/2013 (H10N8)

Alkentish plover/Hebei/QHD512/2013 (H10N7)

Alduck/Hunan/S12411/2014 (H10N3)

A/mallard/Ningxia/SZS5104/2017 (H10N3)

Almallard/Khabarovsk/241/2017 (H10N6)

A/duck/Bangladesh/37626/2019 (H10N4)

Afwild bird/Korea/H922/2017 (H10N7)

Alruddy turnstone/King Island/14063/2019 (H10N5)
Apink-eared duck/Victoria/15-00617-001/2015 (H10N1)
Alduck/Bangladesh/24268/2015 (H10NG)
Alduck/Mongolia/451/2013 (H10N3)

Alcommon teal/Novosibirsk region/3531k/2020 (H10N6)

Afmallard/Republic of Georgia/14/2011 (H10N7)
Af/Arenaria interpres/Belgium/3125 0002/2022 (H10N4)

Alchicken/Netherlands/15007212/15 (H10N7)

Alglaucous gull/lceland/4552/2015 (H10N7)

D [ A/duck/Zhejiang/S4034/2017 (H10N3)

1 Alchicken/Zhejiang/S1102/2020 (H10N3)

(W/chicken/China/2013/2020 (H10N3)

[ A/chicken/Bangladesh/842/2009 (H10N7)

i Alduck/Shimane/321103/2010 (H10N4)

HY A/duck/Shimane/s-35/2011 (H10N7)
Alduck/Aichi/231110/2012 (H10N8)

A/duck/Shanxi/3180/2010 (H10N7)
A/mallard/Korea/1203/2010 (H10N8)

éNducklMcngo\iaﬁO.’Z(}w (H10N8)

BV/duck/Mongolia/371/2010 (H10N8)

A/mallard duck/Netherlands/1/2009 (H10N7)

i mallard/Portugal/79940/2009 (H10NO)
Alshoveler/Egypt/01574-NAMRU3/2007 (H10N4)

[~ A/Eurasian wigeon/Netherlands/3/2007 (H10N1)

[~ Afavian/Israel/824/2005 (H10N2)
A/mallard/Bavaria/3/2006 (H10N7)
Afduck/Mongolia/149/03 (H10N5)

A/pied avocet/Ukraine/05848-NAMRU3/2006 (H10N4)
A/migratory duck/Jiangxi/10861/2005 (H10N2)
Alduck/Hokkaido/WZ16/2008 (H10N9)
gf A/duck/Kumamoto/430319/2009 (H10N4)
Alduck/Hokkaido/W80/2007 (H10N7)

100V duck/Hokkaido/W87/2007 (H10N2)
A/duck/Tsukuba/574/2006 (H10N1)

A/duck/Tsukuba/544N/2005 (H10NG)

Alduck/Shimane/12/06 (H10N3)

A/mallard duck/Netherlands/1/2007 (H10N7)

A/Duck/Italy/60772/2007 (H10N7)

A/duck/Hokkaido/24/04 (H10N5)

‘duck/Hokkaido/18/2000 (H10N4)

duck/Hokkaido/18/00 (H10N4)

A/mandarin duck/Singapore/805 F-72 7/1983 (H10N5)

A/mallard/Sweden/396/2002 (H10N4)

A/Duck/Indonesia/Jakarta Utara1631-29/2006 (H10NO)

A/Fowl/Hampshire/PD378/1985 (H10N4)

85 | A/duck/Hong Kong/786/1979 (H10N3)

A/swan/Shimane/1331/1981 (H10N6)

Alduck/Vietnam/NCVD-0035/2012 (H10N7)

Alshearwater/Australia/2/1972 (H10N8)
9 A/duck/Hong Kong/934/1980 (H10N5)
100" A/duck/Hong Kong/938/80 (H10N1)

[ Adturkey/Minnesota/5/1979 (H10N7)
Alenvironment/Kagoshima/KU-J2/2021 (H10N4)
190/environment/Kagoshima/KU-J4/2021 (H10N4)
Alenvironment/Kagoshima/KU-G10/2022 (H10N4)
A/Anser albifrons/South Korea/163-5/2022 (H10N7)
Alswan/Shandong/W4047/2020 (H10N4)
Alswan/Shandong/W4322/2020 (H10N4)
99A/swan/Shandong/\W4074/2020 (H10N4)
Al/swan/Shandong/W3875/2020(H10N8)
® Alenvironment/Kagoshima/KU-H4/2023 (H10N6)
b Alenvironment/Kagoshima/KU-G9/2023 (H10N6)
1 a Alenvironment/Kagoshima/KU-H5/2023 (H10N6)
Alenvironment/Kagoshima/KU-B15/2022 (H10N6)
® Alenviror /Kagoshima/KU-H3/2022 (H10N6)
® Alenvironment/Kagoshima/KU-C2/2022 (H10N6)
[~ A/grey heron/Liaoning/DD64/2020( H10NS)
A/Eurasian teal/South Korea/JB32-15/2019(H10N7)
Alduck/Bangladesh/44491/2020(H10N7)
Al/Taiga bean goose/South Korea/JB36-65/2019 (H10N4)

")

9

0 A/Taiga bean goose/South Korea/JB36-65/2019(H10N4)

wblack-tai\ed gull/Shandong/W 1496/2020 (H10N8)
99A/black-tailed gull/Shandong/W1496/2020(H10N8)
— Alduck/Bangladesh/18D1824/2022 (H10NO)
A/Mallard/Alberta/610/2021 (H10N7)
A/Ruddy Turnstone/Delaware/170/2021 (H10N3)
A/Red Knot/Delaware/125/2019 (H10N7)
A/Common Goldeneye/Wisconsin/18052943/2018 (H10N8)
Alruddy turnstone/South Carolina/UGAI18-1315/2018 (H10NT)
A/Mallard/Ohio/19080172/2019 (H10N4)
Alruddy turnstone/Delaware Bay/209/2013 (H10N8)
A/mallard/Mississippi/1205443/2012 (H10N1)
~ A/Northern shoveler/Alaska/ND0006934/2013 (H10N7)
A/northern pintail/Interior Alaska/9BM8273R0/2009 (H10N4)
AJruddy turnstone/Delaware Bay/459/2016 (H10N4)
A/mallard/Maryland/13053330/2014 (H10N7)
Algreater scaup/Wisconsin/11085760/2011 (H10N2)
A/mallard/California/2951/2012 (H10N7)
Algreen winged teal/Mexico-Sonora/1116/2009 (H10NT7)
I” Alruddy turnstone/Delaware/1148675/2004 (H10N7)
|~ A/mallard/New Brunswick/04394/2007 (H10N7)
4ANruddy turnstone/New Jersey/Al00-1143/2000 (H10N4)
100W/ruddy turnstone/Delaware/Al00-722/2000 (H10N4)
~ A/Ruddy turnstone/TAS/7121/2014 (H10N8)
I~ Alsilver teal/Argentina/CIP051-171/2011 (H10N7)
100 Adyellow-billed pintail/Chile/C19338/2016 (H10N7)




A/mallard duck/Netherlands/36/2008(H11N9)

E A/mallard duck/Netherlands/29/2008(H11N9)

A/mallard/Sweden/80079/2008(H11N9)

97 A/mallard/Sweden/80253/2008(H11N9)

I A/mallard/Sweden/68621/2007(H11N9)

" A/mallard/Netherlands/17/2007(H11N8)

A/mallard/Sweden/69639/2007(H11N9)

- A/mallard/Sweden/69912/2007(H11N9)
A/mallard/Finland/12703/2010(H11N4)
A/mallard/Sweden/100104/2009(H11N1)
A/mallard/Sweden/99885/2009(H11N2)

100 A/mallard/Sweden/99931/2009(H11N2)
A/mallard/Sweden/99846/2009(H11N2)
A/mallard/Sweden/99852/2009(H11N2)

A/mallard/Sweden/79123/2008(H11N9)

A/mallard duck/Netherlands/29/2009(H11N9)

I:‘ Al/mallard duck/Netherlands/12/2009(H11N9)

9 A/mallard duck/Netherlands/26/2011(H11N9)
A/mallard/Czech Republic/15902-18K/2009(H11N9)
Alavian/Moscow/3641/2008(H11N9)
Alchicken/Nanjing/908/2009(H11N2)
A/duck/Guizhou/1078/2011(H11N9)
1@A/wild waterfowl/Hong Kong/MPL1060/2011(H11N9)
Alcommon teal/Hong Kong/MPL1075/2011(H11N9)
Alduck/Jiangxi/22597/2012(H11N9)
1&Nduckldiangxi/22537l201 2(H11N9)
A/duck/Jiangxi/22620/2012(H11N9)
A/mallard/Sweden/101011/2009(H11N9)
A/Mallard/Ukraine/AN-30-15-02/2011(H11N2)

A/mallard/Sweden/2321/2004(mixed)

A/duck/Hokkaido/W245/2004(H11N9)

A/Baikal teal/Hongze/14/2005(H11N9)
A/sharp-tailed sandpiper/Australia/10/2004(H11N9)
Alsharp-tailed sandpiper/Australia/6/2004(H11N9)
spotbill duck/Xuyi/6/2005(H11N2)
A/mallard/Xuyi/8/2004(H11N)

A/aquatic bird/Gunsan/160/2007(H11N9)

A/aquatic bird/Gunsan/157/2007(H11N2)

AJwild waterfowl/Hong Kong/MPC729/2006(H11N9)

9 A/northern pintail/Hong Kong/MPC2085/2007(H11N9)
Alcommon teal/Hong Kong/MPD322/2007(H11N9)

A/mallard/Switzerland/WV1071028/2007(H11N9)

A/bird/Belgium/10697/2016(H11N9)

A/common teal/Netherlands/1/2015(H11N1)
A/Anas platyrhynchos/Belgium/2322/2015(H11N7)
A/Anas platyrhynchos/Belgium/11089/2016(H11N2)

Al/Anas platyrhynchos/Belgium/11025 44/2017(H11N1)

A/Anas platyrhynchos/Belgium/195 7/2018(H11N9)
Adred-billed teal/South Africa/KZN002/2012(H11N2)

Al/duck/Moscow/5712U/2019(H11N6)

Atwild duck/Tasmania/16-2811-19/2016(H11)

Alwild duck/Western Australia/AS17-4585-167/2017(H11N9)

100~ Aiwild waterfowl/Western Australia/AS17-4585-138/2017(H11N9)

Adwild birds/Hubei/89/2014(H11N9)
Alaquatic bird/South Korea/CN88/2014(H11N3)

A/Eurasion wigeon/Shanghai/NH101834/2017(H11N2)
’—L A/Anser brachyrhynchus/South Korea/19DC-44/2019(H11N2)

Alwild waterbird/South Australia/19-6528228-82/2019(H11)
A/Bean goose (Anser fabalis)/South Korea/KNU2020-8/2020(H11N9)
A/Mandarin duck/South Korea/KNU18-12/2018(H11N9)
Alduck/Bangladesh/38827/2019(H11N3)
A/duck/Bangladesh/38803/2019(H11N3)
A/Wild Duck/South Korea/KNU2020-28/2020(H11N2)
Alduck/Vietnam/HN6038/2019(H11N2)
A/Anas poecilorhyncha/South Korea/JB32-81/2019(H11N2)

91 A/Mallard(Anas platyrhynchos)/Korea/KNU24/2023(H11N9)

® A/mallard/Kagoshima/KU-131/2022 (H11N9)
1do A/duck/Tottori/Y709/2023(H11N9)

A/White-fronted Goose(Anser albifrons)/Korea/KNU13/2023(H11N9)

100A/Spot-billed duck(Anas poecilohyncha)/Korea/KNU27/2023(H11N12)

10
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A/duck/Shimane/14/06 (H11N9)
A/duck/Tsukuba/218/06 (H11N9)
Al/duck/Hokkaido/W215/2006 (H4N9)
A/duck/Shimane/21/06 (H11N9)

A/shorebird/Korea/S8/2006 (H11N9)
A/northern pintail/Aomori/1192/2008 (H5N9)

9 A/northern shoveler/Hong Kong/MPE2531/2008 (H10N9)
A/northern pintail/Hong Kong/MPC2085/2007 (H11N9)
A/northern shoveler/Hong Kong/MPC657/2006 (H10N9)
A/duck/Hokkaido/W242/2006 (H11N9)
A/Sharp-Tailed Sandpiper/Australia/7/2004 (H11N9)
AJsharp-tailed sandpiper/Australia/10/2004 (H11N9)
Alsharp-tailed sandpiper/Australia/6/2004 (H11N9)
A/duck/Tsukuba/164/2005 (H11N9)
92 A/duck/Tsukuba/239/2005 (H11N9)
Alduck/Hokkaido/W245/2004 (H11N9)
AJ/Criental white stork/Zhalong/183/2006 (H11N9)
A/duck/Tsukuba/441/2005 (H11N9)
A/duck/Shimane/01/07 (H11N9)
AJduck/Chiba/11/2006 (H11N9)
100 A/duck/Chibar7/2006 (H11N9)
AJduck/Chiba/16/06 (H11N9)
Alduck/Chiba/21/2006 (H11N9)
— A/mallard/Sanjiang/148/2006 (H11N9)
A/Baikal Teal/Hongze/14/2005 (H11N9)
AJduck/Siberia/700/1996 (H11N9)
Alpintail/Shimane/324/98 (H11N9)
A/mallard/Sweden/48/2002 (H11N9)
A/mallard/Sweden/936/2002 (H10N9)
Alteal/Egypt/00688-NAMRU3/2004 (H11N9)
A/duck/Yunnan/1282/2007 (H11N9)
A/mallard/Sweden/80348/2008 (H11N9)
Chicken/Netherlands/12002495-001-005/2012 (H10N9)
AlTurkey/Netherlands/12004763-001-004/2012 (H10N9)

A/mallard/Sweden/100832/2009 (H11N9)
A/mallard/Sweden/101120/2009 (H2N9)
A/mallard/Sweden/50980/2006 (H11N9)
Alenvironment/Bangladesh/917/2012 (H7N9)
A/mallard/Sweden/101589/2009 (H11N9)
A/mallard/Czech Republic/13438-29K/2010 (H11N9)
A/mallard duck/Netherlands/23/2012 (H11N9)

LNAnas crecca/Spain/1460/2008 (H7N9)
A/mallard/PT/26153/2007 (H11N9)
Adteal/Ukraine/12177-NAMRU3/2005 (H7N9)
Alshoveler/Egypt/00215-NAMRU3/2007 (H7NS)
Alduck/Jiangxi/22537/2012 (H11N9)
Alduck/Jiangxi/22620/2012 (H11N9)
A/duck/Tottori/311217/2014 (H11N9)
Alwild bird/Anhui Shengjin Lake/S119/2014 (H11N9)

10
Almallard/South Africa/0156-38/2019 (H11N9)

A/Anas platyrhynchos/Belgium/195 7/2018 (H11N9)
Alteal/Egypt/MB-D-621C/2016 (H7N9)

10p
A/Anas platyrhynchos/South Korea/JB31-96/2019 (H11N9)

A/mallard/Russia Primorje/218T/2020 (H11N9)
A/northern pintail/Kagoshima/KU-d3C/2020 (H2N9)

A/mallard/South Korea/20X-20/2021 (H7N9)
Alchicken/Bangladesh/17B489/2021 (HEN9)

duck/Bangladesh/18D1612/2021 (H2N9)
A/Anas platyrhynchos/Belgium/11026 11/2017 (H11N9)
ﬂckenmetherlandsn 6007311-037-041/2016 (H7NS)
 A/duck/Bangladesh/27042/2015 (H7N9)
Alcrane/Kagoshima/KU-T40/2015 (H11N9)

Alduck/Kagoshima/KU57/2014 (H11N9)
Adwild birds/Hubei/89/2014 (H11N9)
® A/mallard/Kagoshima/KU-131/2022 (H11N9)

—
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A/Mallard(Anas platyrhynchos)/Korea/KNU24/2023 (H11N9)
10 A/duck/Tottori/Y709/2023 (H11N9)
A/White-fronted Goose(Anser albifrons)/Korea/KNU01/2023 (H11N9)



Appendix Figure 4. Phylogenetic trees of H3 HA, N8 NA, N6 NA, H10 HA, H11 HA, and N9 NA genes.
Phylogenetic trees of H3 HA (A), N8 NA (B), N6 NA (C), H10 HA (D), H11 HA (E), and N9 NA (F) gene
segments were constructed. AlVs isolated in this study are marked with black circles. The maximum -
ikelihood method with a bootstrapping set of 1,000 replicates was employed, and nodes with bootstrap
values exceeding 90% are displayed. The scale bar represents the number of nucleotide substitutions per
site. HA, hemagglutinin; NA, neuraminidase.
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