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2004-2018 +# 2019 # 2020 # 2021 #
o M BVIEYIEVIEYIEYIEY] EYIEY
Afghanistan fe & i* Yes Yes Yes Yes Yes Yes Yes Yes
Azerbaijan I 7T Yes | Yes
Bangladesh T Yes | Yes | Yes
Bhutan 3 Yes Yes
Cambodia r R Yes | Yes Yes Yes
China R Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Hong Kong 4k Yes Yes Yes
India R Yes | Yes | Yes | Yes | Yes | Yes R Yes | Yes
Indonesia B R Yes | Yes Yes
Iran &= P Yes Yes Yes Yes Yes Yes
Israel v d 3 Yes | Yes Yes | Yes | Yes § Yes | Yes
Iraq R Yes | Yes Yes Yes Yes
Japan p o Yes | Yes Yes | Yes | Yes | Yes
Jordan He Yes
. Kazakhstan ¥4 [ S Yes | Yes Yes | Yes B Yes | Yes
éi)l Korea,(Dem. People's Rep.) 13 Yes Yes
Korea » South % Yes | Yes Yes | Yes [ Yes | Yes
Kuwait FRAF Yes | Yes Yes | Yes
Laos 7 B Yes | Yes Yes Yes
Malaysia 5 ke Iy Yes | Yes
Mongolia 5 Yes
Myanmar @ Yes | Yes
Nepal Rp g Yes Yes Yes Yes Yes
Pakistan = A Ak Yes Yes Yes Yes
Palestinian T BrEATH Yes Yes
Philippines e Yes Yes Yes
Republic of Lebanon * T e Yes
Saudi Arabia OB -l Pz Yes Yes Yes Yes
Taiwan(Chinese Taipei) E Yes Yes Yes Yes Yes Yes Yes Yes
Thailand 3 H Yes [ Yes
Vietnam A% R Yes Yes Yes Yes Yes Yes Yes Yes
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Albania [ R Yes Yes
Austria B8 ) Yes Yes | Yes
f;iggaoi?:a AR T EMERBR| Yes Yes
Belgium v pE Yes Yes Yes Yes Yes Yes
Bulgaria PFede fl 37 Yes | Yes Yes Yes Yes
Croatia LRE T L Yes Yes | Yes | Yes
Czech Republic Hon Yes | Yes Yes | Yes [ Yes
Denmark g Yes | Yes | Yes Yes | Yes | Yes | Yes
France # Yes | Yes Yes | Yes | Yes | Yes
Finland W Yes Yes | Yes
Estonia R I Yes | Yes
Georgia Hied Yes
Germany R Yes | Yes Yes | Yes | Yes | Yes
Greece # 8, Yes | Yes Yes
Hungary &7 1 Yes | Yes Yes | Yes | Yes
Ireland RN Yes Yes Yes | Yes | Yes | Yes
- Italy E Yes | Yes Yes Yes | Yes
(35) Latvia Eall A Yes
Lithuania Bl Yes Yes | Yes
Macedonia 5 H g Yes
Montenegro FEMER Yes
Nederland i Yes Yes Yes Yes Yes Yes
Norway EAR Yes Yes | Yes
Poland b Yes Yes | Yes J Yes | Yes
Romania BERL Yes | Yes Yes Yes Yes
Russia R Yes | Yes Yes [ Yes | Yes | Yes Yes
Serbia ®=E AL Yes Yes Yes
Slovakia 202 55 Yes Yes Yes Yes Yes
Slovenia b IPE A Yes Yes Yes Yes
Spain & 317 Yes Yes Yes Yes
Sweden HE Yes Yes | Yes | Yes | Yes
Switzerland i Yes Yes
Turkey ERE ! Yes | Yes
Ukraine & o Yes | Yes Yes | Yes | Yes
United Kingdom o) Yes Yes Yes Yes Yes Yes
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o 2004-2018 +# 2019 # 2020 +# 2021 #
T e VIRV IV EVE VI RV RV Y
Algeria fe i 2 47 Yes Yes | Yes
Burkina Faso *E itz Yes Yes
Benin P& Yes | Yes Yes
Botswana AR Yes
Cameroon 3 N7 Yes | Yes Yes
Congo B % Yes Yes
Cote d'lvoire %7 % R Yes | Yes Yes
Djibouti + Yes | Yes
Egypt ENES Yes | Yes Yes Yes | Yes
Ghana gk Yes Yes Yes
s Libya S Yes
@2 Lesotho if & 3 Yes
Niger B Yes Yes Yes
Nigeria ERR RN Yes | Yes Yes Yes Yes
Mali 51 Yes
Mauritania FER & Yes
Senegal BN AR Yes | Yes
South Africa s 2b Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Sudan R Yes
Togo 5B Yes Yes Yes
Tunisia REE R Yes
Uganda 5+ Yes
Zimbabwe E R Yes
Canada bo £ Yes
Z Chile F 1 Yes
(4) Mexico & d & Yes Yes Yes Yes Yes
United States of 2 H Yes | Yes Yes Yes
America
e Australia R Yes Yes Yes
1)
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HON?2 virus-derived M1 protein promotes HSN6 virus
release in mammalian cells: Mechanism of avian
influenza virus inter-species infection in humans

Fangtao Li, Jiyu Liu, Jizhe Yang, Haoran Sun, Zhimin Jiang, Chenxi Wang, Xin Zhang, Yinghui Yu, Chuankuo
Zhao, Juan Pu, Yipeng Sun, Kin-Chow Chang, Jinhua Liu, Honglei Sun
Published: December 3, 2021

Abstract

H5N6 highly pathogenic avian influenza virus (HPAIV) clade 2.3.4.4
not only exhibits unprecedented intercontinental spread in poultry, but
can also cause serious infection in humans, posing a public health
threat. Phylogenetic analyses show that 40% (8/20) of HS5NG6 viruses
that infected humans carried HON2 virus-derived internal genes.
However, the precise contribution of HIN2 virus-derived internal
genes to H5NG6 virus infection in humans is unclear. Here, we report
on the functional contribution of the HONZ2 virus-derived matrix
protein 1 (M1) to enhanced HS5NG6 virus replication capacity in
mammalian cells. Unlike H5N1 virus-derived M1 protein, HOIN2
virus-derived M1 protein showed high binding affinity for H5N6
hemagglutinin (HA) protein and increased viral progeny particle
release in different mammalian cell lines. Human host factor, G protein
subunit beta 1 (GNB1), exhibited strong binding to HON2 virus-
derived M1 protein to facilitate M1 transport to budding sites at the

cell membrane. GNB1 knockdown inhibited the interaction between
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HIONZ2 virus-derived M1 and HA protein, and reduced influenza virus-
like particles (VLPs) release. Our findings indicate that HON2 virus-
derived M1 protein promotes avian H5N6 influenza virus release from
mammalian, in particular human cells, which could be a major viral

factor for HSNG virus cross-species infection.
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AN ARG B A IR UERAGEREIL L 0 H
SEFARES R RRET A4 E P 0 40% (8/20) B F A
H5NG 5 4 6+ HONZ o5 & 2 chp 352K ] #hm o HON2 s & 472
i 30k FIE A A7 HONG 4 & S chres kW 3 i R gL
AEaR o HINZ s 472 A B v 1 (M) 358 56 5
% @ HONG s 4F it 4 envt it F o &2 HONT 53 72 e M1 3-
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ARt % Ao HONZ 4 72 ML Fv iRae 4 4 HONG i
R3Ol 85 ol L A fpmre d o 27 i £ H5N6 4

By AR 491 & k4 FS o

18

~



