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Highly Pathogenic Avian Influenza A (H5N1) 
Outbreak in Endangered Cranes, Izumi 

Plain, Japan, 2022–23  
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 170/295 
Cranes tested for influenza A viral H5 HA gene, no. positive/total 170/295 
Cranes tested for targeted sequencing of H5 HA cleavage site, no. HPAIV-
typed/total 

170/170 

Cranes tested for H5N1 HPAIV isolation, no. isolated/total 136/170 
*HA, hemagglutinin; HPAIV, highly pathogenic avian influenza virus; M, matrix protein.  

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

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

Hooded 
crane 

22–2 November 
1, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

2/2022 (H5N1) 

EPI_ISL_18472589 

Hooded 
crane 

22–3 November 
2, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

3/2022 (H5N1) 

EPI_ISL_18472590 

Hooded 
crane 

22–4 November 
3, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

4/2022 (H5N1) 

EPI_ISL_18472591 

Hooded 
crane 

22–5 November 
3, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

5/2022 (H5N1) 

EPI_ISL_18472592 

Hooded 
crane 

22–6 November 
4, 2022 

Unknown Dead + + A/hooded 
crane/Kagoshima/KU-

6/2022 (H5N1) 

EPI_ISL_18472593 

Hooded 
crane 

22–7 November 
4, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

7/2022 (H5N1) 

EPI_ISL_18472594 

Hooded 
crane 

22–8 November 
4, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

8/2022 (H5N1) 

EPI_ISL_18472595 

Hooded 
crane 

22–9 November 
4, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

9/2022 (H5N1) 

EPI_ISL_18472596 

Hooded 
crane 

22–10 November 
5, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

10/2022 (H5N1) 

EPI_ISL_18472597 

Hooded 
crane 

22–11 November 
5, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

11/2022 (H5N1) 

EPI_ISL_18472598 

Hooded 
crane 

22–12 November 
5, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

12/2022 (H5N1) 

EPI_ISL_18472599 
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Host 
species 

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

Hooded 
crane 

22–13 November 
6, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

13/2022 (H5N1) 

EPI_ISL_18472600 

Hooded 
crane 

22–14 November 
6, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

14/2022 (H5N1) 

EPI_ISL_18472601 

Hooded 
crane 

22–15 November 
6, 2022 

Juvenile Debilitated + + A/hooded 
crane/Kagoshima/KU-

15/2022 (H5N1) 

EPI_ISL_18472602 

Hooded 
crane 

22–16 November 
6, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

16/2022 (H5N1) 

EPI_ISL_18472603 

Hooded 
crane 

22–18 November 
6, 2022 

Adult Dead + - 
  

Hooded 
crane 

22–19 November 
6, 2022 

Juvenile Debilitated + + A/hooded 
crane/Kagoshima/KU-

19/2022 (H5N1) 

EPI_ISL_18472604 

Hooded 
crane 

22–20 November 
7, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

20/2022 (H5N1) 

EPI_ISL_18472605 

Hooded 
crane 

22–21 November 
7, 2022 

Adult Debilitated, 
and died 

within a day 

+ - 
  

Hooded 
crane 

22–22 November 
7, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

22/2022 (H5N1) 

EPI_ISL_18472606 

Hooded 
crane 

22–23 November 
7, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

23/2022 (H5N1) 

EPI_ISL_18472607 

Hooded 
crane 

22–24 November 
7, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

24/2022 (H5N1) 

EPI_ISL_18472608 

Hooded 
crane 

22–26 November 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

26/2022 (H5N1) 

EPI_ISL_18472609 

Hooded 
crane 

22–27 November 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

27/2022 (H5N1) 

EPI_ISL_18472610 

Hooded 
crane 

22–28 November 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

28/2022 (H5N1) 

EPI_ISL_18472611 

Hooded 
crane 

22–29 November 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

29/2022 (H5N1) 

EPI_ISL_18472612 

Hooded 
crane 

22–30 November 
8, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

30/2022 (H5N1) 

EPI_ISL_18472613 

Hooded 
crane 

22–31 November 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

31/2022 (H5N1) 

EPI_ISL_18472614 

Hooded 
crane 

22–32 November 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

32/2022 (H5N1) 

EPI_ISL_18472615 

Hooded 
crane 

22–33 November 
9, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

33/2022 (H5N1) 

EPI_ISL_18472616 

Hooded 
crane 

22–35 November 
9, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

35/2022 (H5N1) 

EPI_ISL_18472617 

Hooded 
crane 

22–36 November 
9, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

36/2022 (H5N1) 

EPI_ISL_18472618 

Hooded 
crane 

22–38 November 
9, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

38/2022 (H5N1) 

EPI_ISL_18472619 

Hooded 
crane 

22–39 November 
9, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

39/2022 (H5N1) 

EPI_ISL_18472620 
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Host 
species 

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

Hooded 
crane 

22–40 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

40/2022 (H5N1) 

EPI_ISL_18472621 

Hooded 
crane 

22–41 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

41/2022 (H5N1) 

EPI_ISL_18472622 

Hooded 
crane 

22–42 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

42/2022 (H5N1) 

EPI_ISL_18472623 

Hooded 
crane 

22–43 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

43/2022 (H5N1) 

EPI_ISL_18472624 

Hooded 
crane 

22–44 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

44/2022 (H5N1) 

EPI_ISL_18472625 

Hooded 
crane 

22–45 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

45/2022 (H5N1) 

EPI_ISL_18472626 

Hooded 
crane 

22–46 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

46/2022 (H5N1) 

EPI_ISL_18472627 

Hooded 
crane 

22–47 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

47/2022 (H5N1) 

EPI_ISL_18472628 

Hooded 
crane 

22–48 November 
10, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

48/2022 (H5N1) 

EPI_ISL_18472629 

Hooded 
crane 

22–50 November 
10, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

50/2022 (H5N1) 

EPI_ISL_18472630 

Hooded 
crane 

22–51 November 
11, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

51/2022 (H5N1) 

EPI_ISL_18472631 

Hooded 
crane 

22–52 November 
11, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

52/2022 (H5N1) 

EPI_ISL_18472632 

Hooded 
crane 

22–53 November 
11, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

53/2022 (H5N1) 

EPI_ISL_18472633 

Hooded 
crane 

22–54 November 
12, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

54/2022 (H5N1) 

EPI_ISL_18472634 

Hooded 
crane 

22–55 November 
12, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

55/2022 (H5N1) 

EPI_ISL_18472635 

Hooded 
crane 

22–56 November 
12, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

56/2022 (H5N1) 

EPI_ISL_18472636 

Hooded 
crane 

22–57 November 
12, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

57/2022 (H5N1) 

EPI_ISL_18472637 

Hooded 
crane 

22–58 November 
13, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

58/2022 (H5N1) 

EPI_ISL_18472638 

Hooded 
crane 

22–59 November 
13, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

59/2022 (H5N1) 

EPI_ISL_18472639 

Hooded 
crane 

22–60 November 
14, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

60/2022 (H5N1) 

EPI_ISL_18472640 

Hooded 
crane 

22–61 November 
14, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

61/2022 (H5N1) 

EPI_ISL_18472641 

White-
naped 
crane 

22–62 November 
14, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

62/2022 (H5N1) 

EPI_ISL_18472642 
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Host 
species 

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

Hooded 
crane 

22–63 November 
14, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

63/2022 (H5N1) 

EPI_ISL_18472643 

Hooded 
crane 

22–65 November 
14, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

65/2022 (H5N1) 

EPI_ISL_18472583 

White-
naped 
crane 

22–66 November 
14, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

66/2022 (H5N1) 

EPI_ISL_18472644 

Hooded 
crane 

22–67 November 
15, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

67/2022 (H5N1) 

EPI_ISL_18472645 

Hooded 
crane 

22–68 November 
15, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

68/2022 (H5N1) 

EPI_ISL_18472646 

Hooded 
crane 

22–69 November 
15, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

69/2022 (H5N1) 

EPI_ISL_18472647 

Hooded 
crane 

22–71 November 
15, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

71/2022 (H5N1) 

EPI_ISL_18472648 

Hooded 
crane 

22–72 November 
16, 2022 

Adult Dead + - 
  

Hooded 
crane 

22–73 November 
16, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

73/2022 (H5N1) 

EPI_ISL_18472649 

Hooded 
crane 

22–74 November 
16, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

74/2022 (H5N1) 

EPI_ISL_18472650 

Hooded 
crane 

22–75 November 
16, 2022 

Juvenile Dead + + A/hooded 
crane/Kagoshima/KU-

75/2022 (H5N1) 

EPI_ISL_18472651 

Hooded 
crane 

22–76 November 
16, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

76/2022 (H5N1) 

EPI_ISL_18472652 

Hooded 
crane 

22–77 November 
17, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

77/2022 (H5N1) 

EPI_ISL_18472653 

White-
naped 
crane 

22–78 November 
17, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

78/2022 (H5N1) 

EPI_ISL_18472654 

Hooded 
crane 

22–79 November 
17, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

79/2022 (H5N1) 

EPI_ISL_18472655 

Hooded 
crane 

22–80 November 
17, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

80/2022 (H5N1) 

EPI_ISL_18472656 

White-
naped 
crane 

22–81 November 
17, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/white-naped 
crane/Kagoshima/KU-

81/2022 (H5N1) 

EPI_ISL_18472657 

Hooded 
crane 

22–83 November 
17, 2022 

Adult Debilitated + - 
  

White-
naped 
crane 

22–84 November 
18, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

84/2022 (H5N1) 

EPI_ISL_18472658 

White-
naped 
crane 

22–85 November 
18, 2022 

Adult Debilitated + + A/white-naped 
crane/Kagoshima/KU-

85/2022 (H5N1) 

EPI_ISL_18472659 

Hooded 
crane 

22–86 November 
19, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

86/2022 (H5N1) 

EPI_ISL_18472584 

White-
naped 
crane 

22–87 November 
19, 2022 

Adult Debilitated + + A/white-naped 
crane/Kagoshima/KU-

87/2022 (H5N1) 

EPI_ISL_18472585 

Hooded 
crane 

22–88 November 
19, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

88/2022 (H5N1) 

EPI_ISL_18472586 
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Host 
species 

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

Hooded 
crane 

22–89 November 
19, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

89/2022 (H5N1) 

EPI_ISL_18472560 

White-
naped 
crane 

22–91 November 
20, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

91/2022 (H5N1) 

EPI_ISL_18472561 

Hooded 
crane 

22–92 November 
20, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–93 November 
20, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–94 November 
21, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

94/2022 (H5N1) 

EPI_ISL_18472562 

White-
naped 
crane 

22–95 November 
21, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

95/2022 (H5N1) 

EPI_ISL_18472563 

Hooded 
crane 

22–96 November 
21, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

96/2022 (H5N1) 

EPI_ISL_18472564 

White-
naped 
crane 

22–97 November 
21, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

97/2022 (H5N1) 

EPI_ISL_18472565 

Hooded 
crane 

22–104 November 
21, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–105 November 
21, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

105/2022 (H5N1) 

EPI_ISL_18472666 

Hooded 
crane 

22–106 November 
22, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

106/2022 (H5N1) 

EPI_ISL_18472667 

Hooded 
crane 

22–107 November 
22, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–108 November 
22, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

108/2022 (H5N1) 

EPI_ISL_18472668 

White-
naped 
crane 

22–109 November 
22, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

109/2022 (H5N1) 

EPI_ISL_18472669 

Hooded 
crane 

22–110 November 
22, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

110/2022 (H5N1) 

EPI_ISL_18472670 

White-
naped 
crane 

22–111 November 
22, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

111/2022 (H5N1) 

EPI_ISL_18472671 

Hooded 
crane 

22–112 November 
22, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

112/2022 (H5N1) 

EPI_ISL_18472672 

White-
naped 
crane 

22–113 November 
23, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

113/2022 (H5N1) 

EPI_ISL_18472673 

Hooded 
crane 

22–114 November 
23, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–115 November 
23, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

115/2022 (H5N1) 

EPI_ISL_18472674 

Hooded 
crane 

22–116 November 
23, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

116/2022 (H5N1) 

EPI_ISL_18472675 

Hooded 
crane 

22–117 November 
23, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

117/2022 (H5N1) 

EPI_ISL_18472676 

Hooded 
crane 

22–118 November 
24, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

118/2022 (H5N1) 

EPI_ISL_18472677 

White-
naped 
crane 

22–119 November 
24, 2022 

Juvenile Dead + - 
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Host 
species 

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

Hooded 
crane 

22–120 November 
24, 2022 

Juvenile Debilitated + + A/hooded 
crane/Kagoshima/KU-

120/2022 (H5N1) 

EPI_ISL_18472678 

Hooded 
crane 

22–121 November 
24, 2022 

Juvenile Dead + + A/hooded 
crane/Kagoshima/KU-

121/2022 (H5N1) 

EPI_ISL_18472679 

Hooded 
crane 

22–122 November 
24, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

122/2022 (H5N1) 

EPI_ISL_18472680 

Hooded 
crane 

22–123 November 
25, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

123/2022 (H5N1) 

EPI_ISL_18472681 

White-
naped 
crane 

22–124 November 
25, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

124/2022 (H5N1) 

EPI_ISL_18472682 

Hooded 
crane 

22–125 November 
25, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–126 November 
25, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–127 November 
26, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

127/2022 (H5N1) 

EPI_ISL_18472683 

Hooded 
crane 

22–128 November 
26, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

128/2022 (H5N1) 

EPI_ISL_18472684 

Hooded 
crane 

22–133 November 
26, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

133/2022 (H5N1) 

EPI_ISL_18472685 

Hooded 
crane 

22–134 November 
26, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

134/2022 (H5N1) 

EPI_ISL_18472686 

Hooded 
crane 

22–135 November 
27, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

135/2022 (H5N1) 

EPI_ISL_18472687 

White-
naped 
crane 

22–136 November 
27, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/white-naped 
crane/Kagoshima/KU-

136/2022 (H5N1) 

EPI_ISL_18472688 

Hooded 
crane 

22–137 November 
27, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

137/2022 (H5N1) 

EPI_ISL_18472689 

Hooded 
crane 

22–138 November 
27, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

138/2022 (H5N1) 

EPI_ISL_18472690 

Hooded 
crane 

22–141 November 
28, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

141/2022 (H5N1) 

EPI_ISL_18472691 

White-
naped 
crane 

22–142 November 
28, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

142/2022 (H5N1) 

EPI_ISL_18472692 

Hooded 
crane 

22–143 November 
28, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

143/2022 (H5N1) 

EPI_ISL_18472693 

Hooded 
crane 

22–144 November 
28, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

144/2022 (H5N1) 

EPI_ISL_18472694 

Hooded 
crane 

22–145 November 
28, 2022 

Adult Debilitated + + A/hooded 
crane/Kagoshima/KU-

145/2022 (H5N1) 

EPI_ISL_18472695 

White-
naped 
crane 

22–146 November 
29, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

146/2022 (H5N1) 

EPI_ISL_18472696 

Hooded 
crane 

22–147 November 
29, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

147/2022 (H5N1) 

EPI_ISL_18472697 

Hooded 
crane 

22–148 November 
29, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

148/2022 (H5N1) 

EPI_ISL_18472698 
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Host 
species 

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

White-
naped 
crane 

22–149 November 
27, 2022 

Juvenile Debilitated + - 
  

Hooded 
crane 

22–150 November 
28, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–153 November 
30, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

153/2022 (H5N1) 

EPI_ISL_18472699 

Hooded 
crane 

22–154 November 
30, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

154/2022 (H5N1) 

EPI_ISL_18472700 

White-
naped 
crane 

22–155 November 
30, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

155/2022 (H5N1) 

EPI_ISL_18472701 

Hooded 
crane 

22–163 December 
1, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

163/2022 (H5N1) 

EPI_ISL_18472702 

Hooded 
crane 

22–165 December 
2, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

165/2022 (H5N1) 

EPI_ISL_18472703 

Hooded 
crane 

22–166 December 
2, 2022 

Juvenile Debilitated + - 
  

White-
naped 
crane 

22–167 December 
1, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/white-naped 
crane/Kagoshima/KU-

167/2022 (H5N1) 

EPI_ISL_18472704 

Hooded 
crane 

22–169 December 
3, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–170 December 
3, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

170/2022 (H5N1) 

EPI_ISL_18472705 

White-
naped 
crane 

22–171 December 
3, 2022 

Adult Debilitated + + A/white-naped 
crane/Kagoshima/KU-

171/2022 (H5N1) 

EPI_ISL_18472706 

Hooded 
crane 

22–172 December 
3, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–173 December 
3, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

173/2022 (H5N1) 

EPI_ISL_18472707 

White-
naped 
crane 

22–176 December 
4, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

176/2022 (H5N1) 

EPI_ISL_18472708 

Hooded 
crane 

22–177 December 
4, 2022 

Juvenile Debilitated + - 
  

White-
naped 
crane 

22–178 December 
4, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

178/2022 (H5N1) 

EPI_ISL_18472709 

Hooded 
crane 

22–179 December 
5, 2022 

Juvenile Dead + - 
  

White-
naped 
crane 

22–180 December 
5, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

180/2022 (H5N1) 

EPI_ISL_18472710 

Hooded 
crane 

22–181 December 
6, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

181/2022 (H5N1) 

EPI_ISL_18472711 

Hooded 
crane 

22–182 December 
6, 2022 

Adult Debilitated + - 
  

White-
naped 
crane 

22–185 December 
7, 2022 

Adult Dead + + A/white-naped 
crane/Kagoshima/KU-

185/2022 (H5N1) 

EPI_ISL_18472587 

Hooded 
crane 

22–186 December 
7, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

186/2022 (H5N1) 

EPI_ISL_18472712 

Hooded 
crane 

22–189 December 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

189/2022 (H5N1) 

EPI_ISL_18472713 

Hooded 
crane 

22–190 December 
8, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

190/2022 (H5N1) 

EPI_ISL_18472714 



 

8 of 30 

Host 
species 

Sample 
ID 

Collection 
date Age Vital status 

RT-
PCR 

Virus 
isolation Isolate 

GISAID accession 
no. 

White-
naped 
crane 

22–191 December 
8, 2022 

Adult Dead + - 
  

Hooded 
crane 

22–194 December 
10, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

194/2022 (H5N1) 

EPI_ISL_18472715 

Hooded 
crane 

22–195 December 
10, 2022 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

195/2022 (H5N1) 

EPI_ISL_18472716 

Hooded 
crane 

22–196 December 
10, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–199 December 
11, 2022 

Adult Dead + - 
  

Hooded 
crane 

22–201 December 
12, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

201/2022 (H5N1) 

EPI_ISL_18472717 

Hooded 
crane 

22–205 December 
13, 2022 

Juvenile Debilitated, 
and died 

within a day 

+ - 
  

Hooded 
crane 

22–206 December 
13, 2022 

Adult Dead + - 
  

Hooded 
crane 

22–212 December 
15, 2022 

Adult Dead + + A/hooded 
crane/Kagoshima/KU-

212/2022 (H5N1) 

EPI_ISL_18472718 

White-
naped 
crane 

22–219 December 
16, 2022 

Unknown Dead + - 
  

White-
naped 
crane 

22–222 December 
16, 2022 

Adult Dead + - 
  

Hooded 
crane 

22–223 December 
18, 2022 

Juvenile Debilitated, 
and died 

within a day 

+ - 
  

Hooded 
crane 

22–226 December 
17, 2022 

Adult Dead + - 
  

Hooded 
crane 

22–233 December 
23, 2022 

Adult Debilitated + - 
  

Hooded 
crane 

22–255 January 9, 
2023 

Juvenile Debilitated + - 
  

Hooded 
crane 

22–257 January 9, 
2023 

Juvenile Dead + - 
  

Hooded 
crane 

22–267 January 
22, 2023 

Adult Debilitated, 
and died 

within a day 

+ + A/hooded 
crane/Kagoshima/KU-

267/2023 (H5N1) 

EPI_ISL_18472588 

Hooded 
crane 

22–272 January 
25, 2023 

Adult Debilitated + - 
  

Hooded 
crane 

22–315 March 20, 
2023 

Juvenile Dead + - 
  

Northern 
pintail 

22–64 November 
15, 2022 

Adult Dead + + A/northern 
pintail/Kagoshima/KU-

64/2022 (H5N1) 

EPI_ISL_18508589 

Mallard 22–131 November 
27, 2022 

Adult Dead + + A/mallard/Kagoshima/KU-
131/2022 (H11N9) 

EPI_ISL_18508591 

Black kite 22–140 November 
28, 2022 

Adult Dead + + A/black 
kite/Kagoshima/KU-

140/2022 (H5N1) 

EPI_ISL_18508592 

*AIV, avian influenza virus.  
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Appendix Table 3. AIVs 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 A/environment/Kagoshima/KU-J3/2022 (H3N8) November 20, 2022 EPI_ISL_ 18472745  

A/environment/Kagoshima/KU-J4/2022 (H3N8) November 20, 2022 EPI_ISL_ 18472746  
A/environment/Kagoshima/KU-J5/2022 (H3N8) November 20, 2022 EPI_ISL_ 18472765  
A/environment/Kagoshima/KU-C3/2023 (H3N8) January 24, 2023 EPI_ISL_ 18472751  
A/environment/Kagoshima/KU-G7/2023 (H3N8) January 24, 2023 EPI_ISL_ 18472752  
A/environment/Kagoshima/KU-G8/2023 (H3N8) January 24, 2023 EPI_ISL_ 18472753  
A/environment/Kagoshima/KU-C4/2023 (H3N8) January 31, 2023 EPI_ISL_ 18472754  
A/environment/Kagoshima/KU-I1/2023 (H3N8) January 31, 2023 EPI_ISL_ 18472755 

H5N1 A/environment/Kagoshima/KU-6A/2022 (H5N1) November 7, 2022 EPI_ISL_ 18472731  
A/environment/Kagoshima/KU-B1/2022 (H5N1) November 7, 2022 EPI_ISL_ 18472732  
A/environment/Kagoshima/KU-B2/2022 (H5N1) November 14, 2022 EPI_ISL_ 18472733  
A/environment/Kagoshima/KU-B3/2022 (H5N1) November 14, 2022 EPI_ISL_ 18472734  
A/environment/Kagoshima/KU-B4/2022 (H5N1) November 14, 2022 EPI_ISL_ 18472735  
A/environment/Kagoshima/KU-G1/2022 (H5N1) November 14, 2022 EPI_ISL_ 18472736  
A/environment/Kagoshima/KU-G2/2022 (H5N1) November 14, 2022 EPI_ISL_ 18472737  
A/environment/Kagoshima/KU-G3/2022 (H5N1) November 14, 2022 EPI_ISL_ 18472738  
A/environment/Kagoshima/KU-B5/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472739  
A/environment/Kagoshima/KU-B6/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472740  
A/environment/Kagoshima/KU-B7/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472741  
A/environment/Kagoshima/KU-B8/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472756  
A/environment/Kagoshima/KU-D1/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472757  
A/environment/Kagoshima/KU-D2/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472758  
A/environment/Kagoshima/KU-D3/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472759  
A/environment/Kagoshima/KU-D4/2022 (H5N1) November 21, 2022 EPI_ISL_ 18472760  
A/environment/Kagoshima/KU-G4/2022 (H5N1) November 28, 2022 EPI_ISL_ 18472761  
A/environment/Kagoshima/KU-D6/2022 (H5N1) December 6, 2022 EPI_ISL_ 18472762  
A/environment/Kagoshima/KU-G5/2022 (H5N1) December 6, 2022 EPI_ISL_ 18472742  
A/environment/Kagoshima/KU-H1/2022 (H5N1) December 6, 2022 EPI_ISL_ 18472743  
A/environment/Kagoshima/KU-B11/2022 (H5N1) December 20, 2022 EPI_ISL_ 18472744  
A/environment/Kagoshima/KU-D7/2022 (H5N1) December 20, 2022 EPI_ISL_ 18472764  
A/environment/Kagoshima/KU-J7/2022 (H5N1) December 20, 2022 EPI_ISL_ 18472749  
A/environment/Kagoshima/KU-J8/2022 (H5N1) December 27, 2022 EPI_ISL_ 18472750 

H10N6 A/environment/Kagoshima/KU-B15/2022 (H10N6) December 27, 2022 EPI_ISL_ 18472747  
A/environment/Kagoshima/KU-C2/2022 (H10N6) December 27, 2022 EPI_ISL_ 18472748  
A/environment/Kagoshima/KU-H3/2022 (H10N6) December 27, 2022 EPI_ISL_ 18472763  
A/environment/Kagoshima/KU-G9/2023 (H10N6) February 7, 2023 EPI_ISL_ 18472766  
A/environment/Kagoshima/KU-H4/2023 (H10N6) February 7, 2023 EPI_ISL_ 18472767  
A/environment/Kagoshima/KU-H5/2023 (H10N6) February 7, 2023 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. 

 



 

11 of 30 

Appendix Table 5. Genetic clades of viral gene segments from AIVs isolated in the Izumi Plain in study of highly pathogenic avian influenza A (H5N1) outbreak, 2022–23 

Collection date Subtype Isolate 
Genetic clade* of the following gene segment: 

Genotype† HA NA PB2 PB1 PA NP M NS 
November 1, 2022 H5N1 A/hooded crane/Kagoshima/KU-2/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I 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-I 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 N1-I 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 N1-I 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-I 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 N1-I 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 N1-I 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-I PB2-II PB1-II PA-I NP-I M-I NS-I H5N1-II 
November 5, 2022 H5N1 A/hooded crane/Kagoshima/KU-12/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-II M-I NS-I H5N1-III 
November 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-13/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I 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 N1-I PB2-II PB1-II PA-I NP-I M-I NS-I H5N1-II 
November 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-16/2022 (H5N1) G2c N1-I PB2-I PB1-III PA-I NP-II M-I NS-II H5N1-IV 
November 7, 2022 H5N1 A/hooded crane/Kagoshima/KU-20/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I 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 N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 7, 2022 H5N1 A/environment/Kagoshima/KU-6A/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 7, 2022 H5N1 A/environment/Kagoshima/KU-B1/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I 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-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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-I PB2-III 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-II PB2-IV PB1-IV PA-II NP-III M-II NS-II H5N1-VIII 
November 11, 2022 H5N1 A/hooded crane/Kagoshima/KU-51/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I 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 N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
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Collection date Subtype Isolate 
Genetic clade* of the following gene segment: 

Genotype† HA NA PB2 PB1 PA NP M NS 
November 12, 2022 H5N1 A/hooded crane/Kagoshima/KU-57/2022 (H5N1) G2c N1-I 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 N1-I 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 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-60/2022 (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-61/2022 (H5N1) G2c N1-I 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 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-65/2022 (H5N1) G2c N1-I 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 A/environment/Kagoshima/KU-G1/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 14, 2022 H5N1 A/environment/Kagoshima/KU-G2/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 14, 2022 H5N1 A/environment/Kagoshima/KU-G3/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 14, 2022 H5N1 A/environment/Kagoshima/KU-B3/2022 (H5N1) G2c N1-I PB2-I PB1-III PA-III NP-II M-I NS-III H5N1-IX 
November 14, 2022 H5N1 A/environment/Kagoshima/KU-B2/2022 (H5N1) G2c N1-I PB2-III PB1-III PA-III NP-II M-I NS-I H5N1-X 
November 14, 2022 H5N1 A/environment/Kagoshima/KU-B4/2022 (H5N1) G2c N1-I PB2-I PB1-III PA-III NP-II M-I NS-I H5N1-XI 
November 15, 2022 H5N1 A/hooded crane/Kagoshima/KU-67/2022 (H5N1) G2c N1-I 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-I 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 N1-I 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 N1-I 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 N1-I PB2-I PB1-III PA-III NP-II M-I NS-III H5N1-XII 
November 16, 2022 H5N1 A/hooded crane/Kagoshima/KU-73/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I 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 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-77/2022 (H5N1) G2c N1-I 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 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-80/2022 (H5N1) G2c N1-I 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 N1-I 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 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-89/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I 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 N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-B5/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-B6/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-B7/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-B8/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-D1/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-D2/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-D3/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 21, 2022 H5N1 A/environment/Kagoshima/KU-D4/2022 (H5N1) G2c N1-I 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 N1-I 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 N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
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Collection date Subtype Isolate 
Genetic clade* of the following gene segment: 

Genotype† HA NA PB2 PB1 PA NP M NS 
November 22, 2022 H5N1 A/white-naped crane/Kagoshima/KU-109/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

November 22, 2022 H5N1 A/hooded crane/Kagoshima/KU-110/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 22, 2022 H5N1 A/white-naped crane/Kagoshima/KU-111/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

November 22, 2022 H5N1 A/hooded crane/Kagoshima/KU-112/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 23, 2022 H5N1 A/white-naped crane/Kagoshima/KU-113/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

November 23, 2022 H5N1 A/hooded crane/Kagoshima/KU-115/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 23, 2022 H5N1 A/hooded crane/Kagoshima/KU-116/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 23, 2022 H5N1 A/hooded crane/Kagoshima/KU-117/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-118/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-120/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-121/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 24, 2022 H5N1 A/hooded crane/Kagoshima/KU-122/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 25, 2022 H5N1 A/hooded crane/Kagoshima/KU-123/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 25, 2022 H5N1 A/white-naped crane/Kagoshima/KU-124/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-127/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-128/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-133/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 26, 2022 H5N1 A/hooded crane/Kagoshima/KU-134/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 27, 2022 H5N1 A/hooded crane/Kagoshima/KU-135/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 27, 2022 H5N1 A/white-naped crane/Kagoshima/KU-136/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

November 27, 2022 H5N1 A/hooded crane/Kagoshima/KU-137/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 27, 2022 H5N1 A/hooded crane/Kagoshima/KU-138/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 28, 2022 H5N1 A/black kite/Kagoshima/KU-140/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-141/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 28, 2022 H5N1 A/white-naped crane/Kagoshima/KU-142/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-143/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-144/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 28, 2022 H5N1 A/hooded crane/Kagoshima/KU-145/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 28, 2022 H5N1 A/environment/Kagoshima/KU-G4/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 29, 2022 H5N1 A/white-naped crane/Kagoshima/KU-146/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

November 29, 2022 H5N1 A/hooded crane/Kagoshima/KU-147/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 29, 2022 H5N1 A/hooded crane/Kagoshima/KU-148/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 30, 2022 H5N1 A/hooded crane/Kagoshima/KU-153/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 30, 2022 H5N1 A/hooded crane/Kagoshima/KU-154/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
November 30, 2022 H5N1 A/white-naped crane/Kagoshima/KU-155/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

December 1, 2022 H5N1 A/hooded crane/Kagoshima/KU-163/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 1, 2022 H5N1 A/white-naped crane/Kagoshima/KU-167/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

December 2, 2022 H5N1 A/hooded crane/Kagoshima/KU-165/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 3, 2022 H5N1 A/hooded crane/Kagoshima/KU-170/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 3, 2022 H5N1 A/white-naped crane/Kagoshima/KU-171/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

December 3, 2022 H5N1 A/hooded crane/Kagoshima/KU-173/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
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Collection date Subtype Isolate 
Genetic clade* of the following gene segment: 

Genotype† HA NA PB2 PB1 PA NP M NS 
December 4, 2022 H5N1 A/white-naped crane/Kagoshima/KU-176/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

December 4, 2022 H5N1 A/white-naped crane/Kagoshima/KU-178/2022 
(H5N1) 

G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

December 5, 2022 H5N1 A/white-naped crane/Kagoshima/KU-180/2022 
(H5N1) 

G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

December 6, 2022 H5N1 A/hooded crane/Kagoshima/KU-181/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 6, 2022 H5N1 A/environment/Kagoshima/KU-D6/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 6, 2022 H5N1 A/environment/Kagoshima/KU-G5/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 6, 2022 H5N1 A/environment/Kagoshima/KU-H1/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 7, 2022 H5N1 A/white-naped crane/Kagoshima/KU-185/2022 

(H5N1) 
G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 

December 7, 2022 H5N1 A/hooded crane/Kagoshima/KU-186/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-189/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 8, 2022 H5N1 A/hooded crane/Kagoshima/KU-190/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-194/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 10, 2022 H5N1 A/hooded crane/Kagoshima/KU-195/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 12, 2022 H5N1 A/hooded crane/Kagoshima/KU-201/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 15, 2022 H5N1 A/hooded crane/Kagoshima/KU-212/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 20, 2022 H5N1 A/environment/Kagoshima/KU-B11/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 20, 2022 H5N1 A/environment/Kagoshima/KU-D7/2022 (H5N1) G2c N1-I PB2-I PB1-I PA-I NP-I M-I NS-I H5N1-I 
December 27, 2022 H5N1 A/environment/Kagoshima/KU-J7/2022 (H5N1) G2c N1-I PB2-II PB1-III PA-V NP-II M-I NS-III H5N1-XIII 
December 27, 2022 H5N1 A/environment/Kagoshima/KU-J8/2022 (H5N1) G2c N1-I PB2-II PB1-III PA-V NP-II M-I NS-III H5N1-XIII 
January 22, 2023 H5N1 A/hooded crane/Kagoshima/KU-267/2023 (H5N1) G2c N1-I PB2-I PB1-III PA-III NP-II M-I NS-III H5N1-XII 
November 20, 2022 H3N8 A/environment/Kagoshima/KU-J3/2022 (H3N8) H3-I N8-I PB2-V PB1-V PA-V NP-IV M-III NS-IV H3N8-I 
November 20, 2022 H3N8 A/environment/Kagoshima/KU-J5/2022 (H3N8) H3-I N8-I PB2-V PB1-V PA-V NP-IV M-III NS-IV H3N8-I 
November 20, 2022 H3N8 A/environment/Kagoshima/KU-J4/2022 (H3N8) H3-I N8-I PB2-V PB1-V PA-V NP-IV M-IV NS-IV H3N8-II 
January 24, 2023 H3N8 A/environment/Kagoshima/KU-C3/2023 (H3N8) H3-II N8-II PB2-V PB1-V PA-V NP-IV M-IV NS-I H3N8-III 
January 24, 2023 H3N8 A/environment/Kagoshima/KU-G7/2023 (H3N8) H3-II N8-II PB2-V PB1-V PA-V NP-IV M-I NS-I H3N8-IV 
January 24, 2023 H3N8 A/environment/Kagoshima/KU-G8/2023 (H3N8) H3-II N8-II PB2-V PB1-V PA-V NP-IV M-I NS-I H3N8-IV 
January 31, 2023 H3N8 A/environment/Kagoshima/KU-C4/2023 (H3N8) H3-II N8-II PB2-V PB1-V PA-V NP-IV M-IV NS-I H3N8-III 
January 31, 2023 H3N8 A/environment/Kagoshima/KU-I1/2023 (H3N8) H3-II N8-II PB2-V PB1-V PA-V NP-IV M-I NS-I H3N8-IV 
November 27, 2022 H11N9 A/mallard/Kagoshima/KU-131/2022 (H11N9) —*** — PB2-I PB1-VI PA-VI NP-V M-IV NS-II — 
December 27, 2022 H10N6 A/environment/Kagoshima/KU-B15/2022 (H10N6) — N6-I PB2-VI PB1-VII PA-VII NP-VI M-V NS-V H10N6-I 
December 27, 2022 H10N6 A/environment/Kagoshima/KU-C2/2022 (H10N6) — N6-I PB2-VI PB1-VII PA-VII NP-VI M-V NS-V H10N6-I 
December 27, 2022 H10N6 A/environment/Kagoshima/KU-H3/2022 (H10N6) — N6-I PB2-VI PB1-VII PA-VII NP-VI M-V NS-V H10N6-I 
February 9, 2023 H10N6 A/environment/Kagoshima/KU-G9/2023 (H10N6) — N6-II PB2-VI PB1-VII PA-VII NP-VI M-V NS-VI H10N6-II 
February 9, 2023 H10N6 A/environment/Kagoshima/KU-H4/2023 (H10N6) — N6-II PB2-VI PB1-VII PA-VII NP-VI M-V NS-VI H10N6-II 
February 9, 2023 H10N6 A/environment/Kagoshima/KU-H5/2023 (H10N6) — N6-II PB2-VI PB1-VII PA-VII NP-VI M-V NS-VI H10N6-II 
*Genetic clades for each viral gene segment were defined based on the phylogenetic trees (Figures 2, 4, 5, Appendix Figures 2 and 3). 
†Genotypes were defined based on genetic constellations. 
‡—, not applicable. 
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Appendix Figure 1. A workflow diagram of the AIV 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. AIV, avian 

influenza virus.  
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Appendix Figure 2. Copy numbers of the AIV M gene in swabs from AIV gene–positive cranes. RNA 

extracted from each AIV-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. AIV, 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. AIVs 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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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. AIVs 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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