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®® =R OATE Volls 5

- QIZ20IXts @ EEAHIO|Z{A(Orthomyxoviridae)oll £8t= 24 712t RNA(Negative-s

e) HIOIZ{AZ, A2 CIZ2 8719 RNA BEHZE 314

- QIZRQX} HIO|HAE —_rLZF_E._f“—.”’é'(matrix protein, M)z} &t E (Nucleoprotein, NP)2| &t
Xtolofl T2t A%, BH, Cd, DEOZ 23 0| & A2 Al 58 ZF0A HBE(H,

0|7t ot EH%‘QOI gioIoZ AKX US.

02

e o2 Jﬁ
rx

- QIERAX} AY HIOIZAE EHY Us = 7HK| EHEEE = 02 RElH (hemagglutinin, H
A)Z} S2t0|LICHHI(Neuraminidase, NA)E 7|£9Z OFEOZE LE-0Z. MK HA otd2

187H, NA OFE2 172 YN US.

- QIERAIXL HIO|2{A = CHEHOl(antigenic shift, major change) E= AHO0|(antigenic drif
t, minor change)2 2lsH 210l H2ke 4 US. Olofl T2t 71& TAlls S0l thel Al&3]
WO +~ QCM, QIEZARt HIO|2 AL B2t Y 59| 252 AE AFE =it MO
oj

3l(pandemic)CZ 0|0{E £ US.

INFLUENZA VIRUS

<7 1> ASFAA; Ho[2 A (AL 478 O[D]Z])

1) Subtypes of Influenza A Viruses, CDC, https://www.cdc.gov/bird-flu/about/avian-influenza-type-a.html
2) REQIZZAZP(A] AAZLHZ, M-S0, https://www.amc.seoul.kr/asan/healthinfo/disease/disease
Detail.do?contentld=33902&utm_source=copilot.com



0@ FENQN O|R2XE Voll6 6
2) QIERIXtel X 3 E43)

- QIERUXL HOIZAE B4 X 2 o THAIE AE. HIOIZAQ| 0rEE ZTdh= dlo=2=
EIZI(HA)2 =& MIZO| HHOIHATE 2AF5HT M E 88fshs O 2tofstH, =2t0ILICHI(N
A)e YCHEEL A2 A (glycoprotein sialic acid)2 7H8E6H0I0H =3 ME EHOA HIO|H
A SES EXE HI0[2ALl £Q X CHHE M2 HI0[2{A9] HEWE ZESH= Ol AN Hiol
HAO| £ U =010 EL%t JHS 6, X A M2= pHE ZESH= 012 2=, bt
OlHAZL =5 MIZZE HYUSH £ L0iLh= EI THA0 2oistH, 3419 OFXI2f THAll 2 2
HNE 3% Id&2 o

- oHH Hio[2A HAS ARG | 2ol HPE L 715 HIOI2{A mRNAE H3S Sdl MEH
2 0|8%. 3 MEo MEZNA 'Polymerase Basic TR (PB1, PB2), NP, M1, S, NS1
% NS2 S0| 24E|D, 0l & PB1, PB2, PAE #OZ 0|s6t0 HIOIZA RNAS| HA 2
SH0 ZHoE =5 MIZO| oA ME 2=l PB1, PB2, PAQL NP(SHTHHHA) = ZRSH0 Al

SIS
coo.

22 VvRNP(viral RNP) 2%HKI2
VRNPQ} M1 CHEHEIO| Ats
HA

1O
CryEe

A
@ Hemagglutinin w
ViraIHNP
G w O rs
O M2 © NP
O PA f VANA Influenza A
Q PB1 @@= Sialic acid virus
<3d" 2> A=
Ll TEYN RROIZOIKIO| EX
1) DAY ZZOIZ20UX45)6)

NS2(NEP, Nuclear Export Protein)= 3 LHOIA

&= 1S =& 1hgol 20,
=3 NZE
ST M2

2ge a2

Y2 FE AR ¢7I=(2

EHO| A|Y4At(sialic acid) &7|0f

SHOIH, 2,6

B o
Host cell
5] 4
o O coon @=O2E
HO., [
Aot 2507 226
AT Ho O OH (GlcNAG
0 [Siaic aod éﬁOWg&m
’ N g AW NEA
HO" Gal
WO by COOM ° 0*m
o
MNeuAc -4

€ Neuac ()Gal [l GIcNAc

=21: JBC(Journal of Biological Chemistry)

3) Rehman S, Effendi MH, Witaningruma AM, Nnabuikeb UE, Bilal M, Abbas A, Abbas RZ, Hussain K.

Avian influenza (H5N1) virus, epidemiology and
review. F1000Res. 2022 Nov 15;11:1321.

its effects on backyard poultry in Indonesia: a

doi: 10.12688/f1000research.125878.2. PMID: 36845324; PMCID: PMC9947427.
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- OFl =%, E5| OFY £ ZR9| 3R, MEYY ZFAERUXHLow Pathogenicity Avian
t

ECINES ‘Ba—*?l% SHRIZE @34 7|ZHof| 2= = ROUE S L
UEE &S Eof HiIt 22 VIBRE HIEN B & =2 HEE AN, 18YE =&
QIEZAIXHHighly Pathogenic Avian Influenza, HPANZ tHO|7t &l

=

- MIAISEE2AH717(World Organisation for Animal Health, WOAH)UIA T&2ld XZ01E
2XH= H5 = H7 OFd = Hl40] 1.2 04 IVPI(Intravenous Pathogenicity Inde

6732l SPF &Holl 3 & S YLELS O(BE)~3AE)NA| Ha3t ot )

£ 7I&2 0d.7)

- MBS RRUSZAUX0 ZdFE H2 B0l &= H0[AHLE FEL 8 182dd &7
QUSERAUXI= ozt =5 L2t sS4t otgt Nof, HAE f2E. i, HEEd 2FUAEFU
Kb HIOIZAL DEYY ZRASTAURZ Hetel FR8), o205t S HAE 0PI £+~ /U2

- RELIOIME 1EY ARQISFAX= TS oY) & M1S 7I=UgE2z X
ot ACH, MAIS=EA7IFUME 22| e L= XIFotd AN TS Aoz E100F
EE 485t s

7h &=

Atlgate|, =F SOl M2k AI7F AS. MAISSEAVIF0IME Al ~=0lM
L =

AN
2hits B0 2 22 fot BEVIE 2122 +

4) Fournié G, de Glanville W, Pfeiffer D. Epidemiology of Highly Pathogenic Avian Influenza Virus Strain
Type H5N1. Health and Animal Agriculture in Developing Countries. 2011 Jun 21;36:161-82. doi:
10.1007/978-1-4419-7077-0_10. PMCID: PMC7122524.

5) Rehman S, Effendi MH, Witaningruma AM, Nnabuikeb UE, Bilal M, Abbas A, Abbas RZ, Hussain K.
Avian influenza (H5N1) virus, epidemiology and its effects on backyard poultry in Indonesia: a
review, F1000Res. 2022 Nov 15:11:1321.
doi: 10.12688/f1000research.125878.2. PMID: 36845324; PMCID: PM(C9947427.

6) '23/24 THYUM ZBOIZ20Z} HEIRAF BMEIN, S2UZAAGREE 202411,

7) Avian Influenza in Birds, U.S. Centers for Disease Control and Prevention (CDC). 14 June 2022.
Retrieved 6 May 2024.

8) ‘LPAI>HPAIL B Atgf: BIA|Z H5N2(1994), O|=&|0F H7N1(1999), 7HLtCt H7N2(2004), Oj= H7N9(2017),

232413 DYAUY ZRABZAA A3t RAL BHRIM, SHSAZALE, 2024,
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9) Infection with avian influenza viruses, WOAH, Terrestrial Animal Health Code Article 10.4.1
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728 AM[2I0F HFUME Of2] Kf2fl 20l 20E[IQH, 2006 28 0|20l= RAE
20, 2Z20LEIOF, HIOf3, YA, =2, J2|A, ATSUE, AQE, AL S 02 =7H0|AM
e A7F E10E|0 ZE2 SEQEZNK| HEIAS.

- QEAIZOMA (European Food Safety Authority, 018t EFSA)Q| Q|HA(2023) LIS
HIZOZ, THAE ZRQIERAUX} WY AHS E= JHY SO HAl 7|=2 47K £ EE1E

7h 23t #4l(Inactivated and adjuvated whole virus AlV vaccines)
- St MA2 7Y Ea| AFBEIH & E01A HMot0| gitHs FE0| AS. £ A Hi3dE oty

Ol et¥XNo=Z SHEE|] US.
- AXAI @F8H(Reverse Genetics) 7|&2 HPAI(THEHIAME | PAIKHEJLZ HeHsH0]
HMEOMEF-2(BSL-2)9| Lt AHANAME BiAl MAO| TtsE

- MZ2 20| Hi0|2{AYF Zooliz, i HIO|21A RTXE ME EUCZ WAISHe #44IR9f Hif

= Meto| 7ts. SHRIEE XX HAS loh 37+ HE(booster)0l ERE & UAS

- SO A2 DHRUEA 20 BIZFSHH "B A7l 2 Al BIEAl 260 SHH, S St
£ Hiol2 A2t El EYXI(Antigenic Distance)’t ‘d7|H &50| ZH HOXIH, 712 =30l
(2 FIMA A7t Hesh o

Lt) ®IE EiAl(Vectored vaccines)

- =g HIOIMA HE(O: HVT)0 ZRQIERAUXL HiolZHA Eelg HYUstol Mxg

- 712 F 200l ZHQASHA AFSE|T UCH, S} Al ThH| ZHIQAEAl ZHIol 2 2w

- 712 HE = HY 25 AT 2~3F 7t XILIOF SHH, YE HVT-HIE B1A0| ZQ HA =57t
Al 47 AQ%

- HHIE] HAL2 SEHEot AN HIsH 2AHIQEHACl ZHIo B 2IZSHH, 20| LRISH] e

HIOIZI A0 CHOHME Al 250 UMz & Jg¥s 3. L, did(Live attenuated

vaccines)Q| 32, MEdo| H5, H70I2t1 stHEE &0l /U 33

4o
oz
|O
HU
rz
o
utn

10) EFSA AHAW Panel (EFSA Panel on Animal Health and Animal Welfare), European Union Reference
Laboratory for Avian Influenza, Nielsen et al., 2023. Vaccination of poultry against highly pathogenic
avian influenza - part 1. Available vaccines and vaccination strategies. EFSA Journal, 21(10), 1-87.

https://doi.org/10.2903/j.efsa.2023.8271
1) SE3t #A A2 IHOM HPAL bE7| dH HYE HUF7|Z 28510 Ho|2 29 =d& S22 O
2
o

e
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CE 4> 22U AT ZEQIZZ0R; HIHAMS; (2026. 3. 19.7| %)
HE £53(21%)
Sl =RSEE HEAH 7|2t
(2H2) = okl 7|E}
2003/2004 H5N1 '03.12.10-'04.3.20. = 194 10 9 -
2006/2007  HB5N1 '06.11.22.-'07.3.6. = 13H 5 6 2
2008 H5N1 '08.4.1-'08.5.12. = 98H 79 18
2010/201  HBN1 10.12.29-'11.5.16. = o1 34 54 3
, , @ 212A
® 14.116-14.7.29.
, , @ 162A
@ 14.9.24.-'156.10.
2014/2016  HBENS8 , , ® 174 84 290 19
® '15.914.-15.11.15.
@ 24
@ '16.3.23.-16.4.5.
= 3934
2016/2017 HBENB 16.11.16.-17.3.3. % 3434 197 136 10
1726.-17.4.4.
2017 HENS , , = 764 52 23 1
17.6.2.-'17.6.19.
2017/2018 HBENB 17.11.17.-18.3.17. = 224 8 14 -
2020/2021 HBNS '20.11.26.-'21.4.8. = 1094 55 48 6
2021/2022  H5N1 '2111.8.-'22.4.7. = 474 22 23 2
2022/2023  H5N1 '221017.-'23.4.14. = 754 34 38 3
® 314
HENG @ '2312.3.-'242.8.
2023/2024 , @ 1A 17 15
H5N1 @ '24522
= 32A
2025/2026 . , ,
H5N1 25.912.-'26.3.19. = 1494 91 54 4
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Vacecinated Control
Study Events Total Events Total Risk Ratio
clade = heterclogous i
James-Berry, 2010(1) 0 10 10 10 ————r—
James-Berry, 2010(2) 0 10 10 10 ————
Hung, 2011(1} 1 5 5 5 ——
Hung, 2011{2) 0 5 5 5§ —t—
All, 2017(1) 1 10 10 10 —ar—
Ali, 2017(2) 1 10 10 10 ——
Paetri, 2017(2) 4 8 8 8 ——
Poetri, 2017(3) 0 8 8 8 ——H—
Hoang, 2020(4) 1 12 5 5 ——
Hegazy, 2021(3) 2 10 10 10 —i—
Hegazy, 2021(4) a 10 10 10 e
Common effect model a8 81 B
Random effects model <&
Heterogenaity: ° = 18%, 1° = 0.1792, p = 0.27 i
clade = homologous i
Poetri, 2017(1) 0 ] a :] ;:
Paetri, 2017(4) 0 8 -] g ———
Hoang, 2020(3) o 12 5 5 ————
Hegazy, 2021(1) 010 10 10 ———+—
Hegazy, 2021(2) o 10 0 10—
Commaon effect model 48 a1 < i
Random effects model ===
Heterogenaity: E= 0%, = 0, p=100 i
Common effect model 146 132 &
Random effects model <

I T T 1

Hetarogeneity: £ = 22%, 1% = 0.2926, p = 0.21 0.01 04 1 10

Test for subgroup differences (common effect): }:z =691, di=1(p<0.01)

Test for subgroup differences (random effects): ;= 5.03, df

=1(p =0.02)

RR

0.05
0.05
0.27
0.09
0.14
0.14
0.53
0.06
0.12

[0.00; 0.71]
[0.00; 0.71]
[0.07;1.07)
[0.01; 1.28]
[0.03; 0.63]
[0.03; 0.63]
[0.28; 1.00]
[0.00; 0.87]
[0.03; 0.54]
0.24 [0.08;0.70]
0.33 [0.14:0.78]
0.27 [0.19; 0.40]
0.22 [0.14; 0.37]

0.06 [0.00; 0.87]
0.06 [0.00; 0.87]
0.04 [0.00; 0.60]
0.05 [0.00; 0.71]
0.05 [0.00; 0.71]
0.05 [0.01; 0.17]
0.05 [0.01; 0.17]

0.24 [0.16; 0.34]
0.17 [0.10; 0.28]

<Z 10> AfHHAl EPAE ZSHForest Plot)

Lt REEH AEiAl(live recombinant vaccine)

Vaccinated Control
Study Events Total Events Total
Rauw, 2011(1) 0 10 46 46
Rauw, 2011(2) 0 10 46 46
Criado, 2019(1) 0 20 20 20
Criado, 2019(2) 0 20 20 20
Common effect model 60 132

Random effects model

Heterogeneity: 2= 0%, 2=0, p=0.97

MM A 97%(P=0%)2l £ E52 HOED

$0
i

Weight Weight

1.7%
1.7%
6.8%
1.8%
5.8%
5.8%
31.7%
1.8%
5.7%
10.9%
17.4%
91.3%

1.8%
1.8%
1.7%
1.7%
1.7%
B8.7%

100.0%
1

=4

95%-Cl (common) (random)

3.0%
3.0%
8.5%
3.1%
T7.T%
T.7%
16.6%
3.0%
7.5%
11.1%
13.7%

84.9%

3.0%
3.0%
3.0%
3.0%
3.0%

15.1%

00.0%

Weight Weight
Risk Ratio RR 95%-Cl (common) (random)
+ 0.05 [0.00;0.71] 25.3% 25.3%
— 0.05 [0.00;0.71] 25.3% 25.3%
— 0.02 [0.00;0.38] 24.7% 24.7%
— 0.02 [0.00;0.38] 24.7% 24.7%
|
<j‘;> 0.03 [0.01; 0.13] 100.0% i
= 0.03 [0.01; 0.13] 100.0%
I T ] T 1
001 01t 1 10 100

Fig. 3. Forest plot of live recombinant vaccines illustrating efficacy in reducing mortality.
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Vaccinated Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (common) (random)
clade = heterologous i
Tian, 2010(1) 0 20 10 10 —’_”i_ 0.02 [0.00;0.38] 1.2% 2.6%
Tian, 2010(2) 4 20 10 10 = 0.22 [0.10;0.50] 13.2% 9.7%
Tian, 2010(3) 0 20 10 10——H 0.02 [0.00;0.38] 1.2% 2.6%
Tian, 2010(4) 0 20 10 H0———1 0.02 [0.00;0.38] 1.2% 2.6%
Tian, 2010(5) 0 20 10 10———++ 0.02 [0.00;0.38] 1.2% 2.6%
Tian, 2010(6) 0 20 10 10 —*——i— 0.02 [0.00; 0.38] 1.2% 2.6%
Liu, 2012(1) 2 20 20 20 —= 0.12 [0.04; 0.39] 6.5% 7.6%
Liu, 2012(2) 2 20 20 20 —— 0.12 [0.04; 0.39] 6.5% 7.6%
Peeters, 2014(2) 7 14 5 5 i = 0.52 [0.31;0.85] 35.6% 1.7%
Peng, 2018(1) 0 20 20 20 ——H 0.02 [0.00;0.38] 1.2% 2.6%
Peng, 2018(2) 2 20 20 20 —'-— 0.12 [0.04; 0.39] 6.5% 7.6%
Hoang, 2020(2) 1 12 5 5 = — 0.12 [0.03; 0.54] 3.9% 5.9%
Lei, 2021(2) 0 10 9 10 —— 0.05 [0.00;0.79] 1.2% 2.6%
Maartens, 2023 0 20 15 20 ol 0.03 [0.00; 0.50] 1.2% 2.5%
Common effect model 256 180 R el 0.21 [0.15; 0.29] 81.6% .
Random effects model 03 0.10 [0.05; 0.19] 70.5%
Heterogeneity: /> = 60%, * = 0.6170, p < 0.01 !
clade = homologous i
Lee, 2013 0 10 10 10 ———+— 0.05 [0.00; 0.71] 1.2% 2.6%
Peeters, 2014(1) 0o 15 5 5 ———— 0.03 [0.00; 0.49] 1.2% 2.6%
Hoang, 2020(1) 2 12 5 5 ——— 0.20 [0.07;0.61] 7.2% 7.9%
Lei, 2021(1) 0 10 10 10 —’__i_ 0.05 [0.00; 0.71] 1.2% 2.6%
Yehia, 2021(1) 0 10 10 10 —————— 0.05 [0.00; 0.71] 1.2% 2.6%
Yehia, 2021(2) 1 10 10 10 —— 0.14 [0.03; 0.63] 4.0% 6.0%
Kang, 2022(1) 0 10 10 10 ———— 0.05 [0.00;0.71] 1.2% 2.6%
Kang, 2022(2) 0 10 10 10 ———+— 0.05 [0.00;0.71] 1.2% 2.6%
Common effect model 87 70 <3 0.10 [0.05; 0.21] 18.4% .
Random effects model <> 0.10 [0.05; 0.21] 29.5%
Heterogeneity: I = 0%, ©* = 0, p = 0.80 i
Common effect model 343 250 <’> 0.19 [0.14; 0.25] 100.0% -
Random effects model ’ <]> ’ : 0.10 [0.06; 0.16] 100.0%
Heterogeneity: I* = 47%, ° = 0.4642, p < 0.01 001 01 1 10 100
Test for subgroup differences (common effect): xz =3.39,df=1(p=0.07)
Test for subgroup differences (random effects): 7 = 0.00, df = 1 (p = 0.98)

Zz{: 1. Tseng et al.
<AZ 12> M Z3H AHEAL E2|AE ISk Forest Plot)
2f) AT HHAl(commercial vaccine)
- AT A2 91%(F=23%) 252 7IXID US. SEHES 96%(F=0%) 252 7HXIT

OIBAIES &5 90%(F=31%) [HHl 24
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Vaccinated
Study Events Total
clade = heterologous
Tian, 2010(1) 0 20
Tian, 2010(2) 4 20
Tian, 2010(3) 0 20
Tian, 2010(4) 0 20
Tian, 2010(5) 0 20
Tian, 2010(6) 0 20
James-Berry, 2010(1) 0 10
James-Berry, 2010(2) 0 10
Hoang, 2020(4) 1 12
Hegazy, 2021(3) 2 10
Hegazy, 2021(4) 3 10
Maartens, 2023 0 20
Common effect model 192

Random effects model

Heterogeneity: I° = 31%, t° = 0.5066, p = 0.14

clade = homologous

Rauw, 2011(1) 0 10
Rauw, 2011(2) 0 10
Hoang, 2020(3) o 12
Common effect model 32

Random effects model
Heterogeneity: P =0%,1°=0, p =099
Commeon effect model 224
Random effects model

Heterogeneity: I* = 23%, t° = 0.4920, p = 0.20
Test for subgroup differences (common effect): ¥° = 2.27, df =1 (p = 0.13)
Test for subgroup differences (random effects): 7 = 0.89, df =1 (p = 0.35)
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Control
Events Total

10

10
10

10
10
10

10
10

46
46

2

22

Risk Ratio

001 01 1

OF& &
- O 1

RR

0.02
0.22
0.02

[0.00; 0.38]
[0.10; 0.50]
[0.00; 0.38]
0.02 [0.00; 0.38]
0.02 [0.00; 0.38]
0.02 [0.00; 0.38]
0.05 [0.00;0.71]
0.05 [0.00;0.71]
0.12 [0.03; 0.54]
0.24 [0.08;0.70]
0.33 [0.14;0.78)
0.03 [0.00; 0.50]
0.16 [0.10; 0.24]
0.10 [0.05; 0.20]

0.05 [0.00;0.71]
0.05 [0.00;0.71]
0.04 [0.00; 0.60)
0.04 [0.01;0.21]
0.04 [0.01;0.21]

0.14 [0.09; 0.22]
0.09 [0.05; 0.17]

Z5HForest Plot)

Weight

2.4%
26.6%
2.4%
2.4%
2.4%
2.4%
2.4%
2.4%
7.9%
151%
24.2%
2.3%
92.8%

2.4%
2.4%
2.4%
7.2%

100.0%

Weight

95%-Cl (common) (random)

4.2%
15.5%
4.2%
4.2%
4.2%
4.2%
4.3%
4.3%
9.6%
13.0%
15.1%
4.2%

87.1%

4.3%
4- 30/0
4.3%

12.9%

100.0%

Z2: 1. Tseng et al.

SQUIXE HFOI2 AL HA THEtH

o= =0 ZRR

1=

19) An SH, Lee CY, Hong SM, Song CS, Kim JH, Kwon HJ. Novel Mutations Evading Avian Immunity

around the Receptor

Thermostability and

Mammalian

Pat

hogenicity.

Viruses.
10.3390/v11100923. PMID: 31600990; PMCID: PMC6832455.

2019 Oct

9:11(10):923.

Binding Site of the Clade 2.3.2.1c Hemagglutinin Gene Reduce Viral

doi:
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- HAEE VIER0IM HE 1KY & =S8t S144N 3 V223] SQH0lE o2,3 A|°“\f(aV|a -t
ype) =0l Ciet Rst=E ZEGI0 B0l A HehdE RAlshs o
(thermostability)& ZA XMstAIZ|= 2192 LIEMHS. BHH 0|5 HY
AlIZ! rTHEN1-N144S-1223VE OIRANA 100% KA =5
O, MDCK20) 81 A54921) MZUME RO/0[SHA T3t SX 282 20 ZRIF0A O 2™
oF FTHES KILID UASE AlAL

- ZIHXOR Jt2=20| HY Erg SIm|st| Qlol MEi=l BH0((S144N, V223)= 25 LHoIAC]
HEHS =0l e Q2I6HRIEE O 72 TRRHAQ| Helgnt HIO|2 ALl XA QFE

£ HiH, ol2fet 2|O| oIVt gle £7] "WEl| Hi0lgiAE ERE BHUIAM 2612 O
=1

IAtEE HO0|1 US. Ol 72&F8 Wil ¥8 80| ZRF0| Cieh 2
A

- 1EAY ZRAZZARHHENDNS| QMIZASE Atdlle 2023 32 29¢ EHOIA M8 21k
US. 0|12 O1= HiA 229 RFRASFUKX LS A 7042 AXMZE At 149 AFY At

7t BENEIUS. OIME DHAY ZRAEZARIL AR He| IRFRUME X&E L4 21
b QU0 ETHA HHHOZ 0|01E 4 UCHs 2847t US.

AlE0|9f =_%(Food and Drug Administration, FDA)O| Al 7Kl HEN1 AMHAIS &0Ist
o A MAXCE Q¥sh= 2.3.4.4bAHIS HIOIH AN CHshAls S8t Lo 2utE
7ICHSE7 = o242 AFOIXITH QIMZE IR0 CHH|st iAol o1 7HL0| &S| O|RAX|

- X|2 Masato Hatta(npj Vaccine) Q| H3ZI2 QIKIZSE L4H0f| CHHISH HIZS CHECZE mR
NA HHAIS AREIAUS.22) HS mRNA B4l SEAR S57| 3 ASH|0A HIO[2{A =X
O|0ISHAI HXISHH, 6| I FHH et
=. ot 2.3.4.4b2} 2.3.2.1eHIEQ|
LOZM, &= Hiol2{A =it 3 MIOIE 2

o A 2l

oAM= H5 mRNA

E _l_
1A
|O
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:
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Q_I-
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3%

0jo

SO2 LIL0| 43S HABIAON, HUTES

20) MDCK AM|Z(Madin-Darby Canine Kidney): A4r&Q1 7HQ| AZk(Canine Kidney) Z2! S2ff M XE

21) A549 M| E(Adenocarcinomic Human Alveolar Basal Epithelial cells): @17F HZE 4fmo [ R2 Qi
[E

22) Hatta, M., Brock, N., Hauguel, T. et al. Influenza mRNA vaccine reduces pathogenicity and
transmission of A(H5N1) virus in a ferret model. npj Vaccines 10, 263 (2025).

https://doi.org/10.1038/s41541-025-01318-3
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- 20074 220I= 101A 220IE 2.3.42 HOI=IR

o
010D WA 2.

OLt, Re-1 #4l0| & HE 20| 221

- 2009-2010H0ll= 22I01E 2.3.401AM 220IE 2.3.21a & b2 HO|[D, 20| 2.3.

2.1b0ll= Re-6 #2I0| AFSEIEE HE

= —-0.
210[ AtE

2012H0l= 2I0I1E 2.3.2.1c0| CHOHAME Re-6 =M

- 201450 20IE 2.3 4.4(HENG)7H E¥2H01| If2t Re-6 #AI0| SHOIS 2.3.4.40) ot

(= =
:I?_:lo

VACCINATION HISTORY

Clade

| A7t YOO Z Re-5 BHAIS CHA| AL

£ + 1st outbreak of HPAI H5N1 ‘
2003, )

1;5

Vaccine use (_)_]_(_ -

NA

=]
=

« Vaccination campaign start & new ' ‘
clades appear

Re-1 (clade 0, 1)

€«

* Vaccination & new clades appear
2006 to

L 1:2.3.4:2.3.2.1a

- Re-1

=3
=1

- Start to use Re-5 vaccine & stop using Re-1

+ 2 regionals were divided by vaccination for
virus clade circulation

)
|
J

{ 1;2.3.4;2.3.2.1a

- Re-5 (clade 2.3.4)

* New vaccine was introduced Re-6 &

* The appearance of new HS5 virus strain ' [
using local vaccine

1;5;7;2.3.4;2.3.2.1a
(b, c) and 2.3.4.4

Re-5
Re-6 & Navet-Vifluvac (cladel)

):

Note:
* Re-6 + Re-8 in progress e

€L €

<2 16> HIEY HiAl

1L O

4) QI |AlO}

- 2004HA2E QAo §R= nEAY 272

m
QO
o)

<
-
D

O
(@]
=
>

Qe
|H
HU
|

oz

z

o

Navet-vifluvac:

AfViet Nam/1194/2004(H5N1)-NIBRG-14, clade 1

AlduckiAnhui/1/06 (HEN1), clade 2.3.4
Alduck/Guangdong/S1322/2006 (H5N1), clade 2.3.2.1b
Alchicken/Guizhou/2013 (H5NT), clade 2.3.4.4

£2{: WHOA

SOISZAIXI0| CHHISH, 3E(@Early detection, @Early response, ®
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- 20254 3
March 20, 2025, https://www.aphis.usda.gov/news/agency-announcements/usda-announces-next-steps

26) USDA Announces Next Steps in the Effort to Support the Fight Against Avian Influenza, USDA,
-effort-support-fight-against-avian-influenza




@@ SERIQ ORTE Vol 33

- IPA= 2023 10E2E OEH HAUPES ZYUSIUS. Volvac BEST. Al+ND 24
gt = 1023, 2823, 5620 ZM Al Atz ESEIUH, 1 2ot TE A7t IAH da
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27) Official Vaccination Plan Highly Pathogenic Avian Influenza(HPAI) Fact sheet-4 Description of The

Vaccine Used. Ministere de l'agriculture et de la souverainete alimentaire
28) Guinat C, Fourtune L, Lambert S, Martin E, Gerbier G, Pellicer AJ, Guérin JL, Vergne T. Promising

Effects of Duck Vaccination against Highly Pathogenic Avian Influenza, France, 2023-2024. Emerg
Infect Dis. 2025 Jul:31(7):1468-1471. doi: 10.3201/eid3107.241445. Epub 2025 Jun 11. PMID:
40498635; PMCID: PMC12205464.
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29) Bird flu (avian influenza), National Institute for Public Health and the Environment Ministry of

Health, Welfare and Sport, https://www.rivm.nl/en/bird-flu
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- UIERIE S-2(LNV)E 2023E, 2RSSR HANEE 23t Y AI”E HAlStH, 2t
Hotst Hot2| 1,8000t2|2 e Z I1HERE HENT HAS SIS, 2025E LNFK| T
ol Al 2t BE UZ0A 2 AEI7E Ho LUSHR] UBO=MN Aol R4S ¢
SOt =
- 20259 EHE 2 AIE0AM BEE ML F SHLIE AESHH HHZE Al HE AIHES 2HH
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30) K.M. Bouwman, C.A. Jansen, M.C.M. de Jong, et al.

HVT-H5 vaccine against highly pathogenic avian

influenza

“Progress report: Transmission study testing
(HPAI) H5N1 virus (clade 2.3.4.4b).”

Wageningen Bioveterinary Research Publications. September 2024. DOI: 10.18174/669647
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