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o o 18] 14 (2] v [2ea] w8 [rre] e
Afghanistan fe & i* Yes Yes Yes Yes Yes Yes
Azerbaijan I 3= 28X Yes | Yes
Bangladesh g Yes | Yes
Bhutan * =+ Yes Yes Yes
Cambodia R R Yes | Yes Yes Yes
China ¢ R Yes | Yes | Yes | Yes [ Yes | Yes | Yes
Cyprus b Yes | Yes
Hong Kong 3k Yes | Yes | Yes Yes
India R Yes | Yes | Yes | Yes | Yes | Yes [ Yes | Yes
Indonesia Er R Yes | Yes Yes Yes Yes
Iran [ Yes Yes Yes Yes
Israel A Yes Yes Yes Yes Yes Yes Yes Yes
Iraq AR Yes | Yes Yes
Japan p A Yes Yes Yes Yes Yes Yes Yes Yes
Jordan Hr Yes
Kazakhstan L5 f‘gifu Yes Yes Yes Yes Yes Yes
’(é;])‘ N. Korea a3 Yes Yes Yes Yes
Korea i Yes | Yes | Yes | Yes | Yes | Yes § Yes | Yes
Kuwait g Yes | Yes | Yes | Yes
Laos R Yes | Yes Yes
Malaysia 5 ke Iy Yes | Yes
Mongolia % v Yes
Myanmar @ Yes | Yes
Nepal Rop Yes Yes Yes Yes Yes Yes Yes Yes
Pakistan = A drh Yes Yes Yes
Palestinian T AT Yes Yes
Philippines EER Yes Yes Yes Yes
Lebanon ® = B Yes
Saudi Arabia WP E | Yes | Yes Yes
Taiwan %8 Yes | Yes | Yes | Yes Yes | Yes | Yes
Thailand ?F B Yes | Yes
Turkey 324 Yes | Yes Yes
Vietnam A% 3 Yes Yes Yes Yes Yes Yes
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Albania (G A Yes Yes Yes Yes
Adustria 734 Yes Yes | Yes | Yes | Yes | Yes [ VYes
i D I 4
el e e =Y - | e
Belgium ve 1 pE Yes | Yes [ Yes | Yes [ Yes | Yes | Yes | Yes
Bulgaria Bede 1 7 Yes | Yes Yes | Yes | Yes Yes
Croatia BB G I Yes Yes | Yes | Yes | Yes
Czech Republic Ho Yes | Yes | Yes | Yes [ Yes | Yes | Yes | Yes
Denmark L& Yes [ Yes | Yes | Yes | Yes [ Yes | Yes | Yes
France iz R Yes | Yes [ Yes | Yes [ Yes | Yes | Yes | Yes
Finland W Yes Yes | Yes | Yes
Estonia CRONAEH Yes | Yes | Yes Yes
Faeroe Islands FRFEY Yes Yes
Georgia Bindk Yes
Germany N Yes Yes Yes Yes Yes Yes NEES Yes
Greece # 8, Yes Yes Yes Yes
Hungary @9 7 Yes | Yes [ Yes | Yes [ Yes | Yes | Yes | Yes
wM Iceland 7k Yes Yes
(40) Ireland W Yes | Yes [ Yes | Yes | Yes | Yes | Yes
Italy E Yes | Yes | Yes Yes Yes Yes Yes Yes
Latvia %A Yes Yes Yes
Lithuania Rl Yes Yes Yes Yes Yes
Luxembourg 4 F Yes Yes Yes Yes
Macedonia & H &g Yes
Montenegro FEMFR Yes Yes Yes
Moldova B SR Yes Yes
Nederland V=l Yes | Yes [ Yes Yes Yes Yes Yes Yes
North Macedonia M5 2 Yes Yes
Norway EA Yes Yes | Yes | Yes | Yes | Yes [ Yes
Poland W Yes | Yes | Yes | Yes [ Yes | Yes | Yes [ Yes
Portugal 357 Yes Yes
Romania BB LI Yes | Yes | Yes | Yes | Yes Yes | Yes | Yes
Russia R Yes | Yes | Yes | Yes | Yes Yes | Yes | Yes
Serbia EE AL Yes Yes Yes Yes
Slovakia B2 S R Yes Yes Yes Yes Yes Yes | Yes | Yes
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Slovenia b S W Yes Yes Yes Yes Yes Yes Yes
Spain & FLT Yes Yes Yes Yes Yes Yes Yes
. Sweden e Yes | Yes | Yes | Yes | Yes | Yes § Yes | Yes
s Switzerland i Yes Yes Yes Yes Yes Yes
Ukraine B Yes | Yes | Yes | Yes
United Kingdom R Yes Yes Yes Yes Yes Yes Yes Yes
Algeria fe i 2 {47 Yes Yes Yes Yes
Burkina Faso E i S Yes Yes Yes
Benin b= Yes Yes Yes Yes
Botswana b RS Yes Yes
Cameroon 3 73 Yes Yes Yes Yes Yes
Ceuta ki Yes | Yes
Congo B % Yes
Cote d'lvoire %9 4 g Yes Yes Yes Yes
Djibouti T A Yes Yes
Egypt EANES Yes Yes Yes Yes Yes Yes
Ghana Hrih Yes Yes Yes Yes
Gabon ‘v Yes Yes
Gambia oI Yes
Guinea A Yes Yes
?;g;’ Libya v & Yes
Lesotho if & 3 Yes
Niger B Yes Yes Yes Yes Yes
Nigeria EE A U Yes Yes Yes Yes Yes Yes
Namibia Hopo gy Yes
Mali 5 A1 Yes Yes Yes
Mauritania ¥R L Yes Yes Yes
Reunion ¥R Yes Yes
Senegal EPN AR Yes Yes Yes Yes Yes
South Africa 3 2h Yes Yes Yes Yes Yes Yes Yes Yes
Sudan R Yes
Togo 58 Yes Yes Yes Yes
Tunisia RRE I Yes
Uganda L 4 Yes
Zimbabwe Fow Yes
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Argentina G REES Yes Yes
Bolivia HAlaf Yes | Yes
Brazil = YES
Canada bo £ 4 Yes Yes | Yes | Yes | Yes
Chile A Yes Yes Yes
Colombia Bk I Yes | Yes | Yes | Yes
Costa Rica BT R 4 Yes | Yes B Yes [ Yes
Cuba o Yes | Yes
£ Ecuador A G Yes | Yes | Yes
(18) Guatemala Ay B Yes
Honduras ekt Yes
Mexico L Yes Yes Yes Yes Yes Yes Yes
Panama v £5 Yes | Yes | Yes | Yes
Peru o8 Yes | Yes § Yes [ Yes
Paraguay = 2 g Yes | Yes
Uruguay B3 Yes | Yes | Yes | Yes
Venezuela Z P Yes | Yes
America 2R Yes Yes Yes Yes Yes Yes Yes
/ (;i)w Adustralia R Yes Yes
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Potential cross-species transmission of highly
pathogenic avian influenza H5 subtype (HPAI H5)
viruses to humans calls for the development of H5-

specific and universal influenza vaccines

Pan Huang, Lujia Sun, Jinhao Li, Qingyi Wu, Nima Rezaei, Shibo Jiang & Chungen Pan
Cell Discovery volume 9, Article number: 58 (2023)

Abstract

In recent years, highly pathogenic avian influenza H5 subtype (HPAI
H5) viruses have been prevalent around the world in both avian and
mammalian species, causing serious economic losses to farmers. HPAI
H5 infections of zoonotic origin also pose a threat to human health.
Upon evaluating the global distribution of HPAI H5 viruses from 2019
to 2022, we found that the dominant strain of HPAI H5 rapidly changed
from H5N8 to H5N1. A comparison of HA sequences from human-
and avian-derived HPAI H5 viruses indicated high homology within
the same subtype of viruses. Moreover, amino acid residues 137A,
1921, and 193R in the receptor-binding domain of HA1 were the key
mutation sites for human infection in the current HPAI H5 subtype
viruses. The recent rapid transmission of HSN1 HPAI in minks may
result in the further evolution of the virus in mammals, thereby causing
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Cross-species transmission to humans in the near future. This potential
cross-species transmission calls for the development of an H5-specific
influenza vaccine, as well as a universal influenza vaccine able to

provide protection against a broad range of influenza strains.
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