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R INENENESEISENEIE fi
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®H % 9 7 47 30 0 0 0 0 56 37
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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 § 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
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
I—?e?izgao?/?r?a e R AR ] e
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 #
o i RV EVE VI EVE VIRV VI EY:
Algeria fe i 2 147 Yes Yes | Yes
Burkina Faso Ea I S Yes Yes
Cameroon v &R Yes | Yes Yes
Congo K % Yes Yes
Cote d'lvoire %7 % g Yes | Yes Yes
Benin ] Yes | Yes Yes
Djibouti e Yes | Yes
Egypt S Yes | Yes Yes Yes | Yes
Ghana EuakiN Yes Yes Yes
Libya vt 37 Yes
ES Lesotho if & 3 Yes
(22) Niger R B Yes | Yes Yes
Nigeria ER N Yes | Yes Yes Yes Yes
Mali 5 A1 Yes
Mauritania FIER L Yes
Senegal BN AR Yes | Yes
South Africa s 2b Yes Yes Yes Yes Yes Yes Yes Yes
Sudan R Yes
Togo 58 Yes Yes Yes
Tunisia RELE R Yes
Uganda 5+ Yes
Zimbabwe E R Yes
Canada bo £ Yes
M Chile el Yes
(4) Mexico Lo # Yes Yes Yes Yes Yes
Uirizes) SIS i E 35y Yes | Yes Yes Yes
America
e Australia R Yes Yes Yes
1)
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Single dose of multi-clade virus-like particle vaccine
protects chickens against clade 2.3.2.1 and clade 2.3.4.4
highly pathogenic avian influenza viruses

Yong-Myung Kang, Hyun-Kyu Cho, Ju Hun Kim, Su Jin Lee, Seo-Jeong Park, Do-Young Kim, Seong Yup
Kim, Jung-won Park, Myoung-Heon Lee, Min-Chul Kim & Hyun-Mi Kang
Scientific Reports 11, Article number: 13786 (2021), Cite this article

Abstract

Virus-like particles (VLPs) are recognized as an alternative vaccine
platform that provide effective protection against various highly
pathogenic avian influenza viruses (HPAIVSs). Here, we developed
multi-clade VLPs expressing two HAs (a chimera of clade 2.3.2.1c and
clade 2.3.4.4c HA) within a single vector. We then compared its
protective efficacy with that of a monovalent VLP and evaluated its
potency against each homologous strain. Chickens vaccinated with the
multi-clade VLP shed less virus and were better protected against
challenge than birds receiving monovalent vaccines. Single
vaccination with a multi-clade VLP resulted in 100% survival, with no
clinical symptoms and high levels of pre-challenge protective

immunity (7.6-8.5 log.). Moreover, the multi-clade VLP showed high
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productivity (128-256 HAU) both in the laboratory and on a large
scale, making it cheaper than whole inactivated vaccines produced in
eggs. However, the PDsg (protective dose 50%) of the multi-clade VLP
against clades 2.3.2.1¢ and 2.3.4.4¢c was <50 PDsg (28 and 42 PDsy,
respectively), and effective antibody response was maintained for 2—3
months. This multi-clade VLP protects against both clades of HPAI
viruses and can be produced in high amounts at low cost. Thus, the

vaccine has potential as a pandemic preparedness vaccine.
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