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Afghanistan fe & i* Yes Yes Yes Yes Yes Yes Yes Yes
Azerbaijan I 7T Yes | Yes
Bangladesh T Yes | Yes
Bhutan 3 Yes
Cambodia r R 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 Yes
Iran &= P Yes Yes Yes Yes Yes
Israel v d 3 Yes | Yes | Yes | Yes [ Yes | Yes Yes
Iraq R Yes | Yes Yes Yes
Japan p o Yes Yes Yes Yes Yes Yes Yes
Jordan He Yes
. Kazakhstan ¥4 [ S Yes | Yes | Yes | Yes | Yes | Yes
éi)l Korea,(Dem. People's Rep.) 13 Yes Yes Yes
Korea > South ¥ Yes Yes 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
Pakistan = A Ak 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
Thailand 3 H Yes [ Yes
Vietnam A% 3 Yes Yes Yes Yes Yes Yes
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Albania [ R Yes Yes
Austria B8 ) Yes Yes | Yes ]| Yes
f;iggaoi?:a AR T EMERBR| Yes Yes
Belgium vo ) pE Yes | Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Bulgaria Pete 1 37 Yes | Yes Yes Yes Yes
Croatia BB T I Yes Yes | Yes | Yes | Yes | Yes
Czech Republic Hon Yes | Yes Yes | Yes | Yes Yes
Denmark A Yes | Yes | Yes | Yes | Yes | Yes Yes
France # Yes Yes Yes Yes Yes Yes Yes Yes
Finland W Yes Yes | Yes
Estonia R I Yes | Yes | Yes
Georgia Hied Yes
Germany N Yes | Yes | Yes | Yes | Yes [ Yes § Yes [ Yes
Greece # 8, Yes | Yes Yes
Hungary @9 41 Yes | Yes Yes | Yes | Yes | Yes | Yes
Ireland TEW Yes Yes Yes Yes | Yes | Yes | Yes
B Italy ER Yes | Yes | Yes Yes | Yes Yes
(34) Latvia Eall A Yes
Lithuania Bl Yes Yes | Yes
Luxembourg A F Yes
Macedonia 5 H g Yes
Montenegro FEMER Yes
Nederland Vel Yes Yes Yes Yes Yes Yes Yes Yes
Norway R Yes Yes | Yes Yes
Poland b Yes Yes | Yes | Yes | Yes | Yes | Yes
Portugal 557 Yes Yes
Romania BRI Yes | Yes Yes Yes | Yes | Yes | Yes
Russia B B Yes | Yes | Yes Yes Yes | Yes
Serbia =L Yes | Yes Yes
Slovakia 2R B R Yes Yes Yes Yes | Yes | Yes | Yes
Slovenia b BT Yes Yes Yes Yes Yes Yes
Spain G 317 Yes Yes Yes Yes Yes
Sweden 74 Yes Yes Yes Yes | Yes | Yes
Switzerland I Yes Yes
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. Turkey 134 Yes | Yes
?3/; Ukraine W Yes | Yes Yes | Yes | Yes
United Kingdom E R Yes | Yes | Yes Yes Yes | Yes §| Yes | Yes
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o IRV IEYIEYIEYIEY ] BYEY
Algeria G AN Yes Yes | Yes
Burkina Faso E SE Yes Yes
Benin P& Yes | Yes Yes
Botswana HAL TR Yes
Cameroon 3 Yes | Yes Yes
Congo Bl % Yes
Cote d'Ivoire %7 4 A Yes | Yes Yes
Djibouti = Yes | Yes
Egypt E Yes | Yes Yes | Yes Yes
Ghana Pk Yes Yes Yes
e Libya S Yes
Lesotho i & 3 Yes
(23)
Niger rp Yes Yes Yes
Nigeria ERRUER Yes | Yes Yes Yes Yes
Mali 51 Yes
Mauritania FHEL & Yes Yes
Senegal EP AR Yes | Yes [ Yes
South Africa B 2t Yes Yes Yes Yes Yes Yes Yes
Sudan R Yes
Togo ;& Yes Yes Yes
Tunisia | Yes
Uganda g+ i Yes
Zimbabwe S Yes
Canada do £ 4 Yes
ER Chile Eiall Yes
(4) Mexico LN Yes Yes Yes Yes
BN 0 iR Yes | Yes Yes Yes
America
o Australia LR Yes Yes Yes
1)
LR
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Abstract

Highly pathogenic avian influenza viruses (HPAIVS) cause fatal
systemic infections in chickens, which are associated with
endotheliotropism. HPAIV infections in wild birds are generally milder
and not endotheliotropic. Here, we aimed to elucidate the species-
specific endotheliotropism of HPAIVs using primary chicken and duck
aortic endothelial cells (chAEC and dAEC respectively). Viral
replication kinetics and host responses were assessed in chAEC and
dAEC upon inoculation with HPAIV H5N1 and compared to
embryonic fibroblasts. Although dAEC were susceptible to HPAIV
upon inoculation at high multiplicity of infection, HPAIV replicated to
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lower levels in dAEC than chAEC during multi-cycle replication. The
susceptibility of duck embryonic endothelial cells to HPAIV was
confirmed in embryos. Innate immune responses upon HPAIV
inoculation differed between chAEC, dAEC, and embryonic
fibroblasts. Expression of the pro-inflammatory cytokine IL8
increased in chicken cells but decreased in dAEC. Contrastingly, the
induction of antiviral responses was stronger in dAEC than in chAEC,
and chicken and duck fibroblasts. Taken together, these data
demonstrate that although duck endothelial cells are permissive to
HPAIV infection, they display markedly different innate immune
responses than chAEC and embryonic fibroblasts. These differences
may contribute to the species-dependent differences in

endotheliotropism and consequently HPAIV pathogenesis.
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(4 5] 5 ChAEC 4r dAEC) B B HPAIV shir fEsF B 1 ph 4 f% o
4548 HPAIV H5NL1 {5 » & chAEC fr dAEC ¥ 3= ;4 4f W&
AR BAF B T ERAAREm T ) o g dAEC
AR R AAFETEASH HPAIV S > R a2 P F
HPAIV % dAEC ¢ &g 41k T i< chAEC - "% %sp 4 fwve %t
HPAIV thagd 4 aizine 5% o HPAIV £ i X L7
F Jis t ChAEC ~ dAEC frizin i iamiz 2 B 3 2 B - Bl im
v B3 ek i IL8 A dtimie ¢ H4r o (e & dAEC P RS o Apit 2
T o & dAEC ¥ Fup A F s 0t e chAEC 2 frfevg =
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HPAIV » e v i &g 2122 chAEC iz iy i mie PP &8 7 o oh
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