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Afghanistan fe & * Yes Yes Yes Yes Yes Yes Yes Yes
Azerbaijan I B TR Yes | Yes
Bangladesh el ull Yes | Yes | Yes
Bhutan * -+ Yes Yes
Cambodia R Yes | Yes Yes Yes
China YR Yes | Yes | Yes | Yes [ Yes | Yes | Yes | Yes
Hong Kong ik Yes | Yes Yes
India R Yes | Yes | Yes | Yes | Yes | Yes [ Yes | Yes
Indonesia Er R Yes | Yes Yes
Iran =5 Yes Yes Yes Yes Yes Yes
Israel rd 3 Yes | Yes Yes | Yes | Yes J Yes | Yes
Iraq LS Yes | Yes Yes Yes Yes
Japan p & Yes | Yes Yes | Yes Q| Yes | Yes
Jordan Hr Yes
Kazakhstan 15 f‘gifu Yes Yes Yes Yes Yes Yes
I 7 | Korea,(Dem. People's Rep.) a3 Yes
(32) Korea - South iE R Yes Yes Yes Yes Yes Yes
Kuwait g Yes | Yes Yes | Yes
Laos R Yes | Yes Yes Yes
Malaysia 5 ke Iy Yes | Yes
Mongolia 5 Yes
Myanmar @ Yes | Yes
Nepal Roip Yes Yes Yes Yes Yes
Pakistan = A Hrh Yes Yes Yes
Palestinian T pETH Yes Yes
Philippines EEF Yes Yes Yes
Russia B R 21 Yes Yes Yes Yes Yes Yes Yes
Republic of Lebanon * = B Yes
Saudi Arabia LN PN x] Yes Yes Yes Yes
Taiwan(Chinese Taipei) + 48 Yes Yes Yes Yes Yes Yes Yes Yes
Thailand bl Yes | Yes
Vietnam A% 3 Yes Yes Yes Yes Yes Yes Yes Yes
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Albania G A Yes Yes
Austria B ) Yes Yes | Yes
Belgium v pE Yes | Yes Yes | Yes | Yes | Yes
Bulgaria Bede 1 37 Yes | Yes Yes Yes Yes
Croatia BB E I Yes Yes | Yes | Yes
Czech Republic £ Yes | Yes Yes | Yes | Yes
Denmark 4§ Yes | Yes | Yes Yes | Yes J Yes | Yes
France 2R Yes | Yes Yes Yes | Yes | Yes
Finland BN 7 Yes Yes | Yes
Estonia CRONAEr Yes | Yes
Georgia ik Yes
Germany Ny Yes | Yes Yes | Yes | Yes | Yes
Greece # Yes | Yes Yes
Hungary LA Yes | Yes Yes | Yes | Yes
Ireland kW Yes Yes Yes Yes Yes Yes
— Italy el Yes | Yes Yes Yes | Yes
(33) Latvia Frad Yes
Lithuania g Yes Yes Yes
Macedonia 5 Hoag Yes
Montenegro FEM B R Yes
Nederland V=l Yes | Yes Yes Yes Yes | Yes
Norway R Yes Yes | Yes
Poland & Yes Yes | Yes § Yes | Yes
Romania S LI Yes | Yes Yes | Yes | Yes
Russia B B 7 Yes | Yes
Serbia =L Yes | Yes Yes
Slovakia E IS Yes Yes Yes | Yes | Yes
Slovenia bR Yes | Yes Yes Yes
Spain & 317 Yes Yes Yes Yes
Sweden SRS Yes Yes | Yes | Yes | Yes
Switzerland Er Yes Yes
Turkey 324 Yes | Yes
Ukraine B Yes | Yes Yes | Yes | Yes
United Kingdom ER Yes Yes Yes Yes Yes Yes
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o ~ig| 14 [2rd| 1 [2rg] g |rre] e
Algeria fe 2 4117 Yes Yes | Yes
Burkina Faso E itz Yes Yes
Cameroon i E B Yes | Yes Yes
Congo B % Yes Yes
Cote d'lvoire %7 % g Yes | Yes
Benin s Yes | Yes
Djibouti + Yes | Yes
Egypt ENES Yes | Yes Yes Yes | Yes
Ghana #rih Yes Yes
Libya vt 37 Yes
e Lesotho if % 3« Yes
(22) Niger £ P Yes | Yes Yes
Nigeria ERR RN Yes | Yes Yes Yes Yes
Mali 5 A1 Yes
Mauritania FER & Yes
Senegal EPN AR Yes Yes
South Africa R Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Sudan R Yes
Togo 5B Yes Yes Yes
Tunisia E | Yes
Uganda §ri Yes
Zimbabwe E R Yes
Canada bo g Yes
* Chile 41 Yes
(4) Mexico L Yes Yes Yes Yes Yes
United States of E 3] Yes | Yes Yes Yes
America
S Australia R Yes Yes Yes
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Site-Specific Glycan-Masking/Unmasking Hemagglutinin
Antigen Design to Elicit Broadly Neutralizing and Stem-
Binding Antibodies Against Highly Pathogenic Avian

Influenza H5N1 Virus Infections

Ting-Hsuan Chen, 1, i Ya-LinYang,1, 1 Jia-Tsrong Jan, 2 Chung-Chu Chen, 3,4 #1 Suh-ChinWu1l,5,*

Abstract

The highly pathogenic avian influenza (HPAI) HSN1 viruses with the
capability of transmission from birds to humans have a serious impact
on public health. To date, HPAI H5N1 viruses have evolved into ten
antigenically distinct clades that could cause a mismatch of vaccine
strains and reduce vaccine efficacy. In this study, the glycan masking
and unmasking strategies on hemagglutinin antigen were used for
designing two antigens: H5-dm/st2 and H5-tm/st2, and investigated
for their elicited immunity using two-dose recombinant H5 (rH5)
Immunization and a first-dose adenovirus vector prime, followed by
a second-dose rH5 protein booster immunization. The H5-dm/st2

antigen was found to elicit broadly neutralizing antibodies against
17
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different HSN1 clade/subclade viruses, as well as more stem-binding
antibodies to inhibit HA-facilitated membrane fusion activity. Mice
immunized with the H5-dm/st2 antigen had a higher survival rate
when challenged with homologous and heterologous clades of H5N1
viruses. Mutant influenza virus replaced with the H5-dm/st2 gene
generated by reverse genetics (RG) technology amplified well in
MDCK cells and embryonated chicken eggs. Again, the inactivated
H5N1-dm/st2 RG virus elicited more potent cross-clade neutralizing
and anti-fusion antibodies in sera. Therefore, the HSN1-dm/st2 RG
virus with the site-specific glycan-masking on the globular head and
the glycan-unmasking on the stem region of H5 antigen can be used

for further development of cross-protective HSN1 vaccines.

18



LR TP R e VRPN (BA3 10 4 21 5ot L

'
} S ST A eni 4 0 E’:}ﬁs'riﬁiﬁ)g\; (HPAT)
HONT 7 4 $f 2 Bt B

\‘P«
|3
[
Jrhy
R
g
/8\
91’&
&
=
-
o
Ol
=
[—

dm/st2 4= Hb- tm/stZ ’ ,_u * a5 &€ e 05 (rHH) 4%
fo ¥ - AURA A A 0 A LE Al TH5 v 4ok

gk o I Ho-dm/st2 ¥k ¥ 51 % 4-%7%  HONI & it
B/ Tt fm A R Y fedidl 0 1R L S e A
1ok Frd] HA Mog e &5 o 5 X 3] HONL 4 o0
R B R R R > 7 BB-dn/st2 4R A2 )
HEF {Beh3aFer Feidi@ (RG) A 4 o H5-
dn/st2 2 FlF# R £k pm+ & MDCK jw¥e fripiad
PR A o A 0 5 e BBNL-dn/st2 RG itk i
510 {3 reihgsi it 4 ¢ fofidl fodum & $dl - 7]t
HoNI-dm/st2 RG f}}%i R ATiE - 95 B RO HONI
B i pIUREEINE G B R R RS jro 2 I
FLR enEINTE B E 5 R PESS fr o

19

o FEMN: : L liMPRER



