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No report available or no outbreaks
were reported in the area for a
disease present in the country

No information provided in report
for selected discase(s)

Absent in the country

Suspected
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o E e IR IEYIEY Y IEY ) Y Y
Afghanistan fe & i* Yes Yes Yes Yes Yes Yes Yes Yes
Azerbaijan I T Yes | Yes
Bangladesh el ull Yes | Yes

Bhutan * -+ Yes
Cambodia r iR Yes | Yes Yes
China R Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Hong Kong { ik Yes | Yes Yes Yes
India R Yes | Yes | Yes | Yes | Yes | Yes [ Yes | Yes
Indonesia Er R Yes | Yes Yes Yes
Iran &= P Yes Yes Yes Yes Yes
Israel rd 7 Yes | Yes | Yes | Yes | Yes | Yes [ Yes | Yes
Iraq R Yes | Yes Yes Yes
Japan p o Yes Yes Yes Yes Yes Yes Yes Yes
Jordan gr Yes
Kazakhstan 4 Yes Yes Yes Yes Yes Yes
2‘3/1”)’ Korea,(Dem. People's Rep.) a3 Yes Yes Yes
Korea » South T2 Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Kuwait F R Yes | Yes Yes | Yes
Laos 7 B Yes | Yes Yes Yes
Malaysia 5 ke Iy Yes | Yes
Mongolia 57 Yes
Myanmar @ Yes | Yes
Nepal Roip Yes Yes Yes Yes Yes Yes
Pakistan = A Ak Yes Yes Yes
Palestinian e P ATH Yes Yes
Philippines = f Yes Yes Yes Yes
Republic of Lebanon * = W Yes
Saudi Arabia ORIl ez Yes Yes Yes Yes
Taiwan(Chinese Taipei) E Yes Yes Yes Yes Yes Yes Yes
Thailand 3R Yes | Yes
Vietnam A% 3 Yes Yes Yes Yes Yes Yes Yes
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Albania G A Yes Yes
Austria B8 ) Yes Yes | Yes | Yes | Yes
f;i:;aoi?:a AR T EMER M| Yes Yes
Belgium v pE Yes Yes Yes Yes Yes Yes Yes Yes
Bulgaria Fede fl 37 Yes | Yes Yes Yes Yes
Croatia R T L Yes Yes | Yes | Yes | Yes | Yes
Czech Republic £ Yes | Yes Yes | Yes | Yes | Yes | Yes
Denmark g Yes | Yes | Yes | Yes | Yes | Yes | Yes [ Yes
France bES Yes | Yes | Yes Yes | Yes | Yes | Yes | Yes
Finland 7 Yes Yes | Yes | Yes
Estonia CRONAEr Yes | Yes | Yes
Faeroe Islands FRFEE Yes
Georgia Hied Yes
Germany H Yes | Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Greece # Yes | Yes Yes Yes
Hungary A Yes Yes Yes Yes Yes Yes Yes
- Ireland TR Yes Yes | Yes | Yes [ Yes | Yes | Yes
ia(l)) Italy R Yes | Yes | Yes Yes | Yes | Yes | Yes
Latvia Frad Yes Yes
Lithuania Rl Yes Yes Yes | Yes
Luxembourg A F Yes | Yes
Macedonia 5 Hoag Yes
Montenegro FEMER Yes
Moldova BE SR Yes
Nederland V=l Yes | Yes Yes Yes Yes Yes Yes Yes
North Macedonia A5 H g Yes
Norway EAE Yes Yes | Yes | Yes | Yes
Poland &7 Yes Yes Yes Yes Yes Yes Yes
Portugal 757 Yes Yes
Romania BRI Yes Yes Yes Yes Yes Yes Yes
Russia B R 21 Yes | Yes Yes Yes Yes Yes | Yes | Yes
Serbia ®=E AL Yes Yes Yes
Slovakia Bre R Yes Yes Yes Yes Yes | Yes | Yes
Slovenia b LI Yes | Yes Yes Yes Yes | Yes
Spain @ 317 Yes Yes Yes Yes Yes Yes
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o - 4] 14 [Fra] b [Fis] 1 | 4
Sweden B Yes Yes Yes Yes | Yes | Yes | Yes
Switzerland BL Yes Yes Yes
B Turkey 124 Yes | Yes
Ukraine N Yes | Yes Yes | Yes | Yes
United Kingdom R Yes Yes Yes Yes Yes Yes Yes Yes
Algeria G A LN Yes Yes | Yes
Burkina Faso T EpNE g Yes Yes
Benin Lo Yes | Yes Yes
Botswana 7R Yes
Cameroon i E B Yes Yes Yes Yes
Congo B 5 Yes
Cote d'lvoire %7 4 A Yes | Yes Yes
Djibouti = Yes | Yes
Egypt ENES Yes | Yes Yes | Yes Yes
Ghana EuakiN Yes Yes Yes
Gabon %7 Yes
Libya NS H Yes
i;g; Lesotho i % 3 Yes
Niger Rop Yes Yes Yes Yes
Nigeria EE N Yes | Yes Yes Yes Yes
Namibia KN A Yes
Mali 571 Yes
Mauritania FHEL & Yes Yes
Senegal =M A Yes | Yes | Yes
South Africa e Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Sudan R Yes
Togo 58 Yes Yes Yes
Tunisia RE TR Yes
Uganda 5T Yes
Zimbabwe 3w Yes
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Canada de £ & Yes Yes | Yes
4 Chile il Yes
=/
(4) Mexico L) Yes Yes Yes Yes Yes
Unlt:(rjng:iaggs of iR Yes Yes Yes Yes Yes Yes
* _ o
(1) Australia B Yes Yes Yes
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Abstract

Highly pathogenic avian influenza (HPAI) clade 2.3.4.4 viruses have
been reported to be the source of infections in several outbreaks in the
past decades. In a previous study, we screened out a broad-spectrum
virus strain, HSN6-Sichuan subtype, by using a lentiviral pseudovirus
system. In this project, we aimed to investigate the potential of HSN6
virus-like particles (VLPs) serving as a broad-spectrum vaccine
candidate against H5Nx viruses. We cloned the full-length M1 gene
and H5, N6 genes derived from the H5N6-Sichuan into pFASTBac
vector and generated the VVLPs using the baculovirus-insect cell system.

H5NG6 VLPs were purified by sucrose gradient centrifugation, and the
17
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presence of H5, N6 and M1 proteins was verified by Western blot and
SDS-PAGE. The hemagglutination titer of H5N6 VLPs after
purification reached 5120 and the particle structure remained as
viewed by electron microscopy. The H5N6 VLPs and 293T
mammalian cell-expressed H5+N6 proteins were sent for mice
Immunization. Antisera against the H5+N6 protein showed 80 to 320
neutralizing antibody titers to various HSNx pseudoviruses. In contrast,
H5N6 VLPs not only elicited higher neutralizing antibody titers,
ranging from 640 to 1280, but also induced higher IL-2, IL-4, IL-5,
IFN-y and TNF production, thus indicating that HSN6 VLPs may be a
potential vaccine candidate for broad-spectrum H5Nx avian influenza

vaccines.
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