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First, the surveillance in birds 
should be conducted for avian 

influenza viruses, and then 
accompanying mammals should be 

examined in the labs!!

An initiative of the Ministry of 
Environment is important, 

and virus and information sharing 
to the others
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Detection of H5N1 and H5N2 viruses in the 2022-2023 season

https://www.maff.go.jp/j/syouan/douei/tori/

Wild birds and environment

239 cases in 27 Prefecture

Domestic: 

17 mil. of 84 outbreaks  

in 26 Prefecture

Captive birds

10 cases in 6 Pref.



National Institute 
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of HPAIV in Japan

Tottori Univ.

(Prof. Yamaguchi)

Hokkaido Univ.

(Prof. Sakoda)

Kagoshima Univ.

(Prof. Ozawa)

National Institute 

for Environmental

Studies (Dr. Onuma) 
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Flyways of migratory birds and HPAI cases in 2021-2022

Isoda, Sakoda et al., Viruses, 2022
https://doi.org/10.3390/v14102168 
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Beautiful campus in the heart of Sapporo
and important surveillance spot for avian influenza

← Sapporo station

Botanical Garden
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• 2. Veterinary School in Hokkaido 
University

Veterinary School in Hokkaido University

April 29, 2023

My office
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2022年12月24日 PM4:   from my office



Dead crows found in Hokkaido University in Sapporo 

2022 2023

As of 27th April, 2023

3/13

2/4
12/18

12/13
10/285/18

Jungle Crow

4/12
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HPAIV cases in an Ezo red fox and a tanuki

Hiono, Sakoda et al., Virology 2023 Jan;578:35-44.

doi: 10.1016/j.virol.2022.11.008. 

髄膜脳炎: meningoencephalitis
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2022 and 2023

2022



2022–2023

South 

Korea

2021–2022

Hokkaido

2022–2023

Japan

2022–2023

Hokkaido

G2d:

Hokkaido isolates 

in 2021–2023 

G2b:

Southern Japan 

isolates 2021–2022

G2a: Southern Japan 

Isolates 2020-2021

G2e:

Europe isolates 

2021–2023

G2c:

Southern Japan 

isolates in 2022–2023

G1: Southern Japan 

Isolates in 2020

2021–2023

Europe

2022–2023

North and 

South 

America

A/chicken/Hokkaido/HU-E001/2022 (H5N1)
A/large-billed crow/Hokkaido/B006/2022 (H5N1)
A/large-billed crow/Hokkaido/B00C/2022 (H5N1)
A/Ezo red fox/Hokkaido/1/2022 (H5N1)

A/white-fronted goose/Miyagi/0410D001/2022 (H5N1)
A/large-billed crow/Hokkaido/B00B/2022 (H5N1)

A/crow/Hokkaido/0103B065/2022 (H5N1)
A/large-billed crow/Hokkaido/B004/2022 (H5N1)
A/tanuki/Hokkaido/1/2022 (H5N1)

A/emu/Hokkaido/A-2/2022 (H5N1)
A/large-billed crow/Hokkaido/B007/2023 (H5N1)
A/crow/Hokkaido/HU-1/2022 (H5N1)
A/large-billed crow/B008/2023 (H5N1)
A/Ezo red fox/Hokkaido/2023 (H5N1)

A/large-billed crow/Miyagi/0411G001/2022 (H5N1)
A/large-billed crow/Hokkaido/B003/2022 (H5N2)
A/white-tail eagle/Hokkaido/20221123001/2022 (H5N1)

A/large-billed crow/Hokkaido/0111E084/2022 (H5N1)
A/large-billed crow/Fukuoka/4001A004/2023 (H5N1)
A/crow/Japan/TU-11/2023 (H5N1)
A/chicken/HU-E010/2022 (H5N1)
A/red-crowned crane/Hokkaido/2022 (H5N1)
A/peregrine falcon/Niigata/1511C001/2022 (H5N1)

A/chicken/HU-E006/2022 (H5N1)
A/chicken/HU-E007/2022 (H5N1)
A/chicken/HU-E008/2022 (H5N1)
A/chicken/HU-E009/2022 (H5N1)

A/eastern buzzard/Niigata/1501B001/2022 (H5N1)
A/large-billed crow/Hokkaido/B005/2022 (H5N1)

A/large-billed crow/Hokkaido/0112P083-2/2022 (H5N1)
A/slaty-backed gull/Hokkaido/011M111/2022 (H5N1)

A/slaty-backed gull/Hokkaido/011M114/2022 (H5N1)
A/white-tailed eagle/Hokkaido/22-RU-WTE-2/2022 (H5N1)

A/Red fox/Estonia/TA2126820 21VIR10433-13/2021 (H5N1)
A/chicken/Kirov/63-5V/2021 (H5N1)

A/Spot-billed duck/Korea/K22-730-1/2022 (H5N1)
A/Jiangsu/NJ210/2023 (H5N1)|

A/wild duck/Korea/H520/2022 (H5N1)
A/Spot-billed duck/Korea/K22-856-2/2022 (H5N1)

A/Wild bird/Korea/K22-742/2022 (H5N1)
A/Whooper swan/Akita/0511B002/2022 (H5N1)
A/Mandarin duck/Korea/WA496/2022 (H5N1)
A/crow/Japan/TU-19/2023 (H5N1)
A/eastern buzzard/Tochigi/0901B015/2023 H5N1)
A/large-billed crow/Yamagata/0601A009/2023 (H5N1)|
A/peregrine falcon/Iwate/0301K004/2023 (H5N1)

A/chicken/Hokkaido/HU-B102/2023 (H5N1)
A/chicken/Hokkaido/HU-B202/2023 (H5N1)
A/chicken/Hokkaido/HU-B301/2023 (H5N1)
A/swan/Germany-BW/AI00997/2022 (H5N2)

A/northern gannet/Sweden/SVA220623SZ0232/FB001984/N-2022 (H5N1)
A/fox/Ireland/3866 22VIR2064-1/2022 (H5N1)

A/chicken/England/000187/2022 (H5N1)
A/laying hen/Moldova/68-1 22VIR638-1/2022 (H5N1)

A/ibis/Egypt/RLQP-229S/2022(A / H5N1)|2022-06-17|2201157|HA|
A/chicken/Italy/IZSLT22VIR2562-1/2022 (H5N1)

A/chicken/England/038958/2023 (H5N1)
A/Mustela putorius/Belgium/01922 0001/2023 (H5N1)

A/chicken/France/21P013076/2021 (H5N1)
A/duck/Saratov/29-02V/2021 (H5N1)

A/European Herring Gull/Netherlands/4/2022 (H5N1)
A/Common Tern/Netherlands/3/2022 (H5N1)

A/Bush dog/England/037680/2022 (H5N1)
A/black-swan/Switzerland-Zurich/230131/2023 (H5N1)

A/CastillaLaMancha/3739/2022 (H5N1)
A/gull/France/22P015977/2022 (H5N1)

A/European herring gull/Netherlands/7/2023 (H5N1)
A/Black-headed gull/Netherlands/25/2023 (H5N1)

A/Vulpes vulpes/Belgium/01784 0008/2023 (H5N1)
A/chicken/Ehime/TU10-2-13/2022 (H5N1)
A/chicken/Aomori/TU9-41 42/2021 (H5N1)
A/mandarin duck/Korea/WA585/2021 (H5N1)
A/quail/Korea/H526/2021 (H5N1)

A/chicken/Hokkaido/TU25-3/2022 (H5N1)
A/Eurasian wigeon/Hokkaido/Q71/2022 (H5N1)

A/Eurasian wigeon/Hokkaido/M184/2022 (H5N1)
A/chicken/Kagoshima/21A6T/2021 (H5N1)

A/chicken/England/011981/2022 (H5N1)
A/chicken/Missouri/22-006639-001/2022 (H5N1)
A/fox/Wisconsin/22-013774-002-original/2022 (H5N1)

A/American wigeon/South Carolina/AH0195145/2021 (H5N1)
A/common teal/Korea/WA537/2022 (H5N1)

A/Ecuador/6563/2023 (H5N1)|
A/chicken/Bolivar/ICA-3500/2022 (H5N1)
A/Pelecanus/Peru/VFAR-140/2022 (H5N1)

A/Gull/Chile/7023-2/2022 (H5N1)
A/Chile/25945/2023 (H5N1)

A/mallard/Georgia/DT-23072/2020 (H5N8)
A/turkey/Netherlands/21028936-001005/2021 (H5N8)

A/duck/Guangxi/S10099/2021 (H5N8)
A/Environment/Hangzhou/E1153/2021 (H5N6)

A/wild bird/Korea/H467/2020 (H5N8)
A/crane/Kagoshima/KU-93/2021 (H5N8)

A/chicken/Akita/7C/2021 (H5N8)
A/chicken/Kagoshima/B3T/2021 (H5N8)
A/hooded crane/Kagoshima/KU-5T/2021 (H5N8)

A/seal/Germany-SH/AI05373/2021 (H5N8)
A/northern pintail/Hokkaido/M18/2020 (H5N8)

A/duck/Korea/H548/2020 (H5N8)
A/environment/Kagoshima/KU-ngr-J2/2020 (H5N8)

A/black swan/Akita/1/2016 (H5N6)
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Phylogenetic analysis 

of the H5 HA genes

in 2022–2023 season

HPAIVs in Japan
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Proteins Mutations

Viruses

References

PB2 E 627 K E E E E Hatta et al., Science, 2001

D 701 N D D D D Li et al., J Virol, 2005

HA Q 226 L Q Q Q Q Rogers and Paulson, Virology, 1983

G 228 S G G G G Rogers and Paulson, Virology, 1983

No mammalian adaptations for the Fox and tanuki isolates 

illustration https://www.irasutoya.com/
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Blue: avian type. Red: human type
Accession numbers
Fox: EPI2021929–36; Tanuki: EPI2109940–7; Crow: EPI2021937–44; White-tailed eagle: EPI2109932–9
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Hiono, Sakoda et al., Virology 2023 Jan;578:35-44.

doi: 10.1016/j.virol.2022.11.008. 



中央： https://blog.goo.ne.jp/namikazetateo/m/202104/1
右： 演者 2022年6月12日

左： https://blog.goo.ne.jp/katchgoo/e/fda97156154b5d6485d18692250bb950

However, viral passages in wildlife is problematic….
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Sample collection

Release in database

All isolates were registered and shared on Hokkaido 

University Influenza Virus Database System or 

public database (DDBJ/GenBank/EMBL).

PB2
PB1
PA
HA
NP
NA
M
NS

Virus isolation and preservation 

Registration

Next generation sequencer

Whole genome sequence  in all eight segments

All isolates

Whole genome

sequence

HA test

positive

Migratory
birds

Research and 

development

Registration

Mammals

Poultry
Resident

birds

Isolation in field (81 strains) Made in lab. (63 strains)
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