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WE. [B69)] @3 H o050y H8N4 PR & R (avian influenza virus, AIV) WA FEEST, A ERBEE Y
WA LR A T BRI LR 13 2 k& B W15 4 577937 th H8N4 T2 A &5t R & DK/HuN/S11158/2024 ( & #% DK/S11158)
F DK/HuN/S11301/2025 (&% DK/S11301) #k#4T 2R HAF FIME, H M CISAID HEFEF THEE A BRERESEREH S
ZEHRTH|, K MECAT. 0 MW EN B R EHR K SH FHEIEEF RO, F AT 2tk H8N4 TR ATV A [ 45 45 &
B XEARRMCANT T, BLAENBETHRATERENTRESFEER, K5 10°EID: 875 & 5 & 25 & 4 SPF
% Fu BALB/c /NEL, 1FAE 2tk HSNA ARG & 4 K& KR A MR R BOR Ak A1 D4R T BLAST thxt £ R B 7% DK/S11158
BREy PB1. PA fu NA ZE I B G v E K& R IR B9 ATV A N 3E I BCEL A AZ R IR VR M A /87, PB2. HA fu NS R H i B 5 B KB
BoRUEH ALV AR A B A AR REEE RS, M XA RS FHEMNIE AV AR BEAZERERERE, NP
SR K BN 5 K E B kIR ATV AZF BRI R & 8. DK/S11301 4Ry PB2. PB1. PA. NP. NS ERE K B 5 H KEH L KAS
RIRE ATV AR F B R AR E R RS, HA A NA S F B G XK SRR ALV A L A A B BB R R
e MAR T B o ) B 15 SRR e ATV L AT A% H BR ] R 0 5 157 . 2 Pk H8N4 TP AL ATV &y HA Zr v SR i B AR BR )T 7| 4 9 PSTEPK
LGLF, (X&aH 1 MM AR, FEMBm%&mERE (LPAIV) 6 T4E; PB2 &\ K 89V. 358B. 389R, PBI &
B 3V, 622G, PAZ A I 37A. 4098, NS1 & | I 42S. 106M E L ANiIl o E R R B A. FIFEWBETHEA
W RETRELBNLER, BRER LMBENTEL -2, 3 ER B a-2, 6 ERBRZH, RIWREIRELEH.
oA o R b X 36 25 R & ¥, DK/S11158 Fn DK/S11301 R e 40 2 AN 28 BOW e 8 T Fn il B8 I T 4 A4 U 20 &
I, BREHAGHHERTRMEER TP HARRNE RS, 14 d B RS otk 84008 i F S AT RAK RN, X
DK/S11158 R4y 1 R A W M i HiiR 45 FH . 44 2 # & LL 10°EIDso/50 u L 7| & 7 8 B 3¢ BALB/c /NG, DK/S11158 41/
W58 i B % 0 B0 5. 58 loguBIDso/mL Fa1 2. 75 1ogiEIDso/mL; DK/S11301 41/ B £ FF /n il ik 9 7 25 77 20 ) 4 6. 25
loguBIDs/mL 1 4. 08 loguBIDs/mL, FF{EME— R EMARE TH. (4] 24k HSNG TR AIV A A E4HKE, RAWEH
W LA, BEREHILGWAARGBERNS, FFRNSTEN BN fo s &0 R4 T E % 684 .
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virus (AIV), so as to provide the basis for avian influenza surveillance and comprehensive prevention and control. [Method] The
whole-genome sequencing of two strains of H8N4 subtype avian influenza virus DK/HuN/S11158/2024 (DK/S11158) and
DK/HuN/S11301/2025 (DK/S11301) isolated from duck farms in Hunan Province were determined. Reference strain sequences with
the highest homology to each segment were downloaded from the GISAID database. The phylogenetic trees for each gene segment
of the isolated strains and reference strains were constructed using MEGA 7.0 software. The key amino acid residue variations in
different encoded proteins of the two H8N4 subtype AIVs were analyzed. The differences in viral receptor-binding characteristics
were assessed using bio-layer interferometry. SPF chickens and BALB/c mice were infected with a virus dose of 10° EIDs, to
evaluate the infection and pathogenicity of the two H8N4 subtype viruses in poultry and mammals. [Result] BLAST comparison
results showed that for the DK/S11158 strain, the PB1, PA, and NA gene segments had the highest nucleotide homology with
corresponding segments from AIVs of South Korean waterfowl origin; the PB2, HA, and NS gene segments had the highest
homology with those from Japanese wild bird-origin AIVs; the M gene segment had the highest homology with a duck-origin AIV
from Iran; the NP gene segment had the highest homology with a wild bird-origin AIV from China. For the DK/S11301 strain, the
PB2, PB1, PA, NP, and NS gene segments showed the highest nucleotide homology with corresponding segments from Japanese wild
bird and waterfowl-origin AIVs; the HA and NA gene segments had the highest homology with those from North American
waterfowl-origin AIVs; the M gene segment had the highest homology with a South Korean wild bird-origin AIV. The amino acid
sequence at the HA protein cleavage site of both H8N4 subtype AIVs was PSIEPK | GLF, containing only a single basic amino acid,
which was consistent with the molecular characteristics of low pathogenic avian influenza virus (LPAIV). Several mammalian
adaptation mutation sites were identified, including 89V, 358E, 389R in the PB2 protein, 3V, 622G in the PB1 protein, 37A, 409S in
the PA protein, and 42S, 106M in the NS1 protein. Assessment of viral receptor-binding characteristics using bio-layer interferometry
revealed that both viruses could bind to both a-2,3-sialic acid and a-2,6-sialic acid receptors, demonstrating dual receptor-binding
capability. Results from the infectivity experiment in chickens showed that no virus was detected in any organs, oropharyngeal swabs,
or cloacal swabs of chickens in the DK/S11158 and DK/S11301 infection groups. No virus was detected in the oropharyngeal or
cloacal swabs of chickens in the contact transmission groups either. Serological antibody level testing 14 days post-infection showed
seroconversion in only one chicken from the DK/S11158 infection group. After intranasal infection of BALB/c mice with 10°
EIDs¢/50uL of virus, the viral titer in the nasal turbinates and lungs of the DK/S11158 group were 5.58 log;oEIDs¢/mL and 2.75
log;oEIDsy/mL, respectively. The viral titers in the nasal turbinates and lungs of the DK/S11301 group were 6.25 log;(EIDso/mL and
4.08 log;(EIDsy/mL, respectively, accompanied by a certain degree of weight loss. [ Conclusion] The above results indicate that the
two H8N4 subtype AIVs were novel recombinant viruses with significant genetic diversity and posed a potential risk of infecting
mammals and humans. This study provided important data support for the surveillance and comprehensive prevention and control of
avian influenza.

Key words: avian influenza virus; H8N4; infectivity; receptor-binding specificity; genetic evolution
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o ALV AN T BOR AT AT Bt v e 25 A28 i)
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0 35l

s XY st s (hemagglutinin, HA)
AL 5 8 (neuraminidase, NA) IS ERAPLIR

PEZE AT LR A RUSUEIR 250 % 19 Bl HA SERUR 11
Tl NA WAL, FPRAEE R PRI HA FTNA A
47 H1—H16+ H19 LUK N1—NO!'1, R4 HS Hl HY
W E RN (avian influenza virus, AIV) A2l
993 PE B U B B Chighly pathogenic avian influenza
virus, HPAIV) 4b, FL4x 38 AR E00 M &5 7 8 5 (low
pathogenic avian influenza virus, LPAIV) [*5, #fA4:/K
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PRI HSNG J 5 2 2021 4 F1 2024 4 HULIF H10N3 Ji
B I R EHEAMN R T ALV [EY R
i LI P34 s S5 AT A Rk e 1, 5 NFERZNH)
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TEUBY HN4 35 T 1967 4F p UK AE IS K I K 38
ey B3, EAYE GISAID _Fid sk i #:1Y 300 438k
2003 FE AT [E {4 2 5 5 #k HSN4 9 4, ILHT TANG
AR U SENG h Ay BB 1 bRk H8NS i EE, KINE
J&H HON2. H5N7. H3N8. HIN2. H4N6 }z HINI
WAL ATV FZ A (U, (E00 B E SRR L (1
PR M AYIAG . 2022 FF5RET A0 423K HY A 7
BEAT I 50 A 23 A, JFRT IR 1Y H8N4 i REEAT &R
GURHIETT, (RN E 1L AR Rl DR 2 25 19 1 & H8N4
o BEUAT AL R AT I S ARG, 45 TR W] 1200 B¢
REAEMS A AR, I BT ZEER TS N At e 8 70
N RINTRER:S =Kl UL @NGIS 87PN =D I N S e
BREN TPy B3 2 Bk HON4 WAL ALV, H 2 Hogt ik
AORFAIE < 5% S8 R L2049 (1) I A R0 AU v AN
F o CRMAR B SR ) R Y AT HDLE I %o 18 i X
IYESFII 2 Bk H8N4 P ATV HEA T4 D430 KA
BT, IVl 5B R FLa A 1 G RN 50 K
K, 1574 HON4 VA g i ik (K By P S (IR 2 i 4t
1RSI

5T 2023—2025 AR AR ML R G IRV
BRI A 2 A — R SE R E (ABSL-2) SEHk. A
WFSEHTA H S a6 A e 2 42 e e B RMRE 5 5 1 3
YR AR RIAEZEA T, IR b AR R B g R
TR FUITRHE AR P D1 25 Akt (250708-04-GID .
1.1 FERER

AHFFEH I 2 H8N4 AL ATV: DK/HuN/S11158/
2024(fiiF% DK/S11158)H1 DK/HuN/S11301/2025( i
DK/S1130) ) HEF BHIESH LR =0 8. Kt
{475 10 HE SPF M1 SPF XS0 [ [F 5 g5 sk
s IRPE; 6 JRY BALB/c MEME/N W B b5t 4
WA LR SR AR A A VAMNE Virus
DNA/RNA Extraction Kit 3.0 1 DL2000 plus DNA
Marker W H B 50 2 58 A ) B B A BR A
M-MLYV Reverse Transcriptase /4 53532245 (b5
EYEARFBRAF]; 2X Taq Master Mix 14 5 b5
AR A B A s PCR P4l Ab BERR I A RS 7

GRYD AEWRHEH R AT

1.2 H8N4FE! AIV IS BIEE

V0 R 1) 5% 5 R W A 28 A B T s A 87 fR
FROH MM EER R (PBS) , R EY
S B0, TS 28 Y 0.2 mL b4 F 10 H k% SPF
AOJRSRBERS, 37 CHHL 48 h JE IR B . Jm i ifn st

FHIAT Sanger I PP 5 25 52 995 75 (1) HA FINA 37 7401,
1.3 H8N4 MIE! AV Bygh{b FA e B FH F 589N E

W 1.2 TGRSR I R FERAE PBS AT 10 1545
ELRiRE , 2 AR R FE B2 LL 0.1 mL/AEFH 10 H i SPF
AR, 37 CHFAL 48 h JE Il 5 1S W R B ) ML 54T
AT B e R PS5 LA e e PRI R R PR BB . IR AT
3 WA G REREAT O R 4G, i T B S K
SEETF-70 CukFE T RAE,

f#H] VAMNE Virus DNA/RNA Extraction Kit 3.0
AT Wi B RNA 2 H; /] M-MLV Reverse
Transcriptase i 5 RNA J#5h ¢cDNA, 5%
JFMAKZAINR: 28 pL RNA i 2 L 12 bp il A 5]
) (5-AGCAAAAGCAGG-3") , B T4t 70 C
AR 5 min, IKEERAJG IO 5 uL W ZE 0 1 pL
ST 0.5 pL RNA BEHHIFI & 1 uL dNTP (10
mmol) , 37 ‘CXM 1.5 h; LL cDNA Jy#ifZ PCR 3~
B R AL R4, PCRAKZRA: 2X Taq Master Mix
25 uL. ddH,0 22 pL EJ#514%) 1Ly TS 14 1 pL.
cDNA 1 pL, 3t 50 uL; MVFEFA: 95 CAEYE 5 min;
95 CAPE30s, 50 CiBk30s, 72 CHEfH1 90, 3t
35 MIEHR; 72 CEAKIEM 10 min 5 V45K Y
=R Rk a4k 5, 2 Big Dye Terminator 3.1
DR Su B, BT B Y., s 56 B AR FH
TRAG D e S S = atiqk, ik i (7= 2e D e A3 L3k
FPEEIR 4 (0 52 35 R DNA-Star 3REPHZR %
B B A
1.4 H8N4 [ AIV BIREFL S

it BLAST ¥:% GISAID $#i /% (https://gisaid.
org/) 15 DK/S11158 Fl DK/S11301 #5-4& K F Bt [F] Y5
PER AR EE, NS S R BRI, KA
MegAlign B AF70Hr 2 Bk H8N4 WAL ATV &L H B
580 Bevh R B AH B 2 % e A0 ) R R R R A
MEGAT7.0 # A 1) 45 4%1% (bootstrap S 4K E N
1 000) 22 HSN4 V7 ATV 4= HE PR 2H v %35 R B i
LR,

1.5 H8N4 TIE! AV B IR S 45 RIS

56, K DK/S11158 Al DK/S11301 BRI % 10
Fli$ 1) SPF AR JRFEFEFEAT T 5 (IS5, ORI B JR
FEWE T B-TA BRI 1 2 2 000 FR LA 161 T 2K
TEALEE . 48 h fE BRI 2 A5 K o K (7 25
TRZE 30% REFE IR T 6 52 4 2.0 (28 000 r/min,
4 °C, 2h) IRGIRTE, FF NS EE B O R LA
WA, FHIE R 20% Hhs i (PBS FRE) S0 R TTE
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BEAT H A, W MLESN G, 7R fRAEAE-70 "CUKAH

G AP R AR (BLD Rl 23 1) 5%
g GREME: H I XHBS ¥l (N7 NA #05), ik
FEh 10 nmol-L) EHRAEPUISAATRRE, Bl 8 Sfr
olsts KIS AAWE K 10 mgmL™! 0-2,3- % 0-2,6-ME K R
B AR 1 A1 2.5 mgmL™, 7F 96 FLB & 5K
YN 200 uL HBS ¥« 0-2,3-E8 -2, 6-ME i 4 |
HBS % (N7 NA $II55)D « HBS %R 8 i fr e
Ji, WAL S BT AN ALY R 10 mine 58 BCE A
96 fLIR 4 A ForteBio Octet 4 T A HLAEFHAY, 14 FH
Data Analysis9.0 %115 & SHOSATRET, S8R 5
TEAZIRAT N BUR G H A I AT AL B, 4 GraphPad
Prism 9.0 #AFFEAT /04, THRBERESS &6 ) .
1.6 H8N4 ! AIV Xt SPF A3 Ay B MK 36

# DK/S11158 A1 DK/S11301 FEAHEE 2 10° EIDsy/
100 pL JG2r s fm &gy 11 2 4 JR SPF XS, &G
4 100 /K, JEGE 1d S5, EENTON 2 L SPE Y,
VE DB A% R 2L, G DU B LS F v () B A F i
FEIRRGE TG I ER 3 5+ 7 9 R RSB AR Al 4139 1)
MR S 7 R s 1 IR S 5 4 R T-UK BRI 5 35
HBUM AL 2 R 3 JUBGLARG,  SRAEMHMERS T - B
Wi A MR RS BFAE. BRME. JBERR. OOE.
JHIE S VR IRSERIE W, B 5 IE 2 0B 5 FH PBS AT 10

R LM RE, BB BEHERD 3 MO IR, A AR Sz
B 0.1 mL, 37 CHHL 48 h o, I05E W9 IR bR SV vt
PE, MR Reed-Muench 51T XS & 4% 193 25 52 il
TP o L JE 4 14 TR 72 S 20 R A 7 4 0 L 355
FEBIN D
1.7 H8N4 TEE! AIV Xf BALB/c /|s R B B i 16

# DK/S11158 1 DK/S11301 FRAREE % 10° EIDsy/
50 uL, {FRIRTHRYT Cavertin) JFRIEE/INER, RRREG RS
Bk ge 8 6 WA BALB/c WEYE/NRL, S &
950 pL/ K [RI, FROH R4 LA PBS #2280 5 /)
BVE D BT B 5 5 3 RBALPRE 3 S ded
ANEREAT 2 SR TR, BRGNS RNE RIS
JJE, B & E SR BEAT W f5 FH PBS HEAT 10 £5 4% LLAR
B, BB FEFERN 3 MO I, REMOSIRFERD 0.1 mL,
37 CHEAL 48 h 5, P E XS I PRBE AL BENE , A4l Reed-
Muench V215 REZH /) BUNE #9932 52 1030 52 o [ B o) s
RIS 5 H/NRHET 14 d BRI e 5.

2 &

2.1 H8N4 TEE! AV £E R EFF5INE K BLAST 247

F R 1.3 A AP RT3 2 ¥k H8N4 LAY ALV [
SIERAFA), HAE GISAID ¥E 4 BLAST K
AT 2 BRI 5 25 B DR BRI M d s IR B RR (R 1)

F1 528 HSNA TR AV EERFEBRIR MRS RESH

Table 1 Viruses showing the highest homology to each segment of the two H8N4 subtype AIVs

o2 HH 5 GISAID ¥4 B ¥Rt B = K i 2 EPR Bx5
Virus Gene The highest homologous strains in the GISAID database Identity Segment-ID
DK/HuN/S11158/ PB2 Alenvironment/Japan/KU-4h/2021(H3N8) 99.4% EPI12596070
D B PBI A/Spot-billed duck/South Korea/KNU2022-73/2022(HAN6) 99.3% EPI19109827
PA A/duck/Korea/H678/2022(H5N1) 99.4% EP119453475
HA A/bird/Japan/NIES-0000009/2022(H8N4) 98.4% EPI2628718
NP A/wild bird/Guangdong/ZJ476/2022(H4N6) 98.9% EPI4313854
NA A/mallard/Korea/KNU-8/2023(H10N4) 99.3% EPI2873264
M A/duck/Ilan/1 SWB3315-46-50/2015 (H6N1) 99.0% EPI3407222
NS Alenvironment/Kagoshima/KU-24-G12/2024(H4N6) 99.4% EPI4323141
DK/HuN/S11301/ PB2 A/Eastern buzzard/Fukushima/0703A001/2025(H5N1) 99.1% EPI4264867
2025(H3N4) PBI1 Alchicken/Niigata/22A10C/2022(H5N1) 99.2% EPI2751889
PA A/Hooded crane/Kagoshima/KU-24-24/2024(H5N1) 99.5% EPI3872674
HA A/mallard/Alaska/AH0176804/2021(H8N4) 97.3% EPI11933012
NP Alenvironment/Kagoshima/KU-G5/2022(H5N1) 99.1% EPI12789439
NA A/Mallard/Ohio/190S0172/2019(H10N4) 97.5% EPI11778889
M A/A/Wild bird/South Korea/Q23-324-4/2023(H3N8) 99.8% EPI3040266
NS Algoose/Tottori/NK2F2/2022(HINS) 99.2% EPI3327150
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4 9L 37K DK/S11158 FEIF PB1. PA. FI NA JE[R B
L[ 7K & H4N6. HSN1 F1 HION4 W7 ATV (R4
TR B A% R RIS e dee s 20500 99.3% 99.4%
F199.3%; PB2. HA F1NS JE B HAMIX 4 2
Fff) H3NS. H8N4 K HANG WA ATV [KIFI N FE A Hr
BOZATR R YE S5, 2350 99.4% . 98.4%F11 99.4%:;
M KL 55 A B K s HONT Y 28 ATV (PR 15 18 [l 5
A 99.0%; NP L5 IR E BT & HANG WAL ATV
FIAZ AT IR RIS B e 98.9%; DK/S11301 #kIY) PB2.
PB1. PA. NP. NS A v B 5 HAEY & J 7K & H5NI .
HIN8 WA ATV [RJAH I 3L PR B (A% 1 I [ 5k e
1 3 99.1% 99.2% 99.5%-. 99.1%F1 99.2%;
HA I NA LR F B 51652 7K & H8N4 AT H10N4 /Y
ATV AR R BE DR B B R T BR RIS Ik d v, 230k
97.3%H1 97.5%; M KA Jy B b i |5 B 55 ) HONS WF.
ATV R IFIVEE R RN 99.8%. k4K
2 bk H8N4 WA ATV HAT I R Ik 2460, mr
A A HH 22 P S RIS R ¥ LPATV F1 HSNT ALV
Y=

2.2 H8N4 TEEY AlV £ EFEAFFIRIEERL ST

SRS 2 Mk H8NA W1 ATV (386 4k, 56
%, ¥ DK/S11158 £ DK/S11301 RAI4HKERZH 551
7 GISAID M3k 347 BLAST 07, Fak[RIJEM: &
I EEAR AR 4Bk HSN4 TEAY ATV ARETERHEFS1,
53 5FFH MEGA F1 MegAlign #4213 B 123
BT 2 B aE e AR T IR RIE Y . HA BEDRgEAL A
B7r: DK/S11158 1 DK/S11301 #kf HA FE P45 fE
BT, AT RANARIEE 2 S, AR AR
84.7%, DK/S11158 #K[1) HA JE[H 5 R E A H A [H
B Y0 H8N4 WA ATV [ HA FERs A& R s isin (K
1), DK/S11301 Fk[ HA JER5 JE 22195 H8N4 W Y
ALV [¥) HA BEPRUEALIE BT . NA FED AL 2
7k DK/S11158 F1 DK/S11301 PRI NA 3 [RI384% P 245
i, AL TAAFE A 3, R R N
83.2%, DK/S11158 PRI NA [R5 P E K ik [ 1y &
JE MR ATV ) NA SRR i 55T, DK/S11301
PRI NA F [R5 AL SERSIR ATV 1 NA JE DR 35 A% 1 55 4%
I (B .

DK/S11158 Fil DK/S11301 k& A #3E A (PB2.
PB1. PA. NP. M. NS) [FJJ1E7 514 94.2%- 95.7%-
92.3%. 96.3%-+ 97.4%. 98.4%. WHEILKIVELH s

(E2) : DK/S11158 ¥ 1) PB2 JE K 5 P [R5l [5] By
IR H3NS H4AN6 WAL ATV A7 T [/ — A0 4332 5

PB1 B PR] 55 i[5 et [ P J50R0 B 15 511 H3INS. H4ANG
WY ALV A7 [ — N5y 3 PA DR 3 [ R g
PE H5N1 WA ALV £7 T [Rl— k5330 NP L
H AR PE R HINT SR ATV A7 TR — A0 4352 5
M JE R 5 B IS YE HANG WA ATV 47T [F 3k 7
s NS R H A HANG. H3NS WA ATV 7 F[7]— ik
933

DK/S11301 ¥E[# PB2 H:K 5 H AETF S5 ) HSN1
WA ALV A7 T [F] AN 73 5 PB1 LR 5 H A 5
PER HSNT WA ALV A7 F R — A0 PA RN
5 HARE &M HSN1 WA ATV 47 TR —A~30k 4
S5 NP EEPA] 5 e R[5 B 55 5P 1) HON4 H11 H3NS
VY ATV AT Rl — AN 73 32 MDA 3 [ 1 g5
HO6NS Fl H3NS WA ATV {7+ [F—#E6 7332 ; NS L [H
5 H A5y B () HING A1 HANG W5 ATV £ [ — 4k

o
2.3 H8N4 P& AlV 2R FESERAR B CERER
SLESH

2 Bk H8N4 WA ATV % JE A v BORBE 2 AR A7 A
Iy MTEE R E W], DK/S11158 F1 DK/S11301 (¥ HA &1
ZRAT s M EIE R 741}y PSIEPK | GLF, AN AE 4L
PIBEPE SR ILE, 54 LPAIV 4 THHE. 2 MR TR
HA H 48 EA 226Q M1 228G K45 & & 2RI 4> T
FRAE, [FIAEAE 138V 155T F1 160A 44 A\
ARGy TR, 25K IIX 2 B T e R X002
G AR .

2 BRI EE N SSRGS R 51 o3 B 45 AR
71N PR E AT 3 S FL B ) 1 W 1k 2 SRR e (AR
SEERAE: PB2 ZE 1 HIEL 89V, 309D. 358E. 389R; PBI
FAHIL 3V, 622G; PA HAHIL37A. 409S; NSI1
HEHIL 428, 106M 5848, Britbz 4 DK/S11301
(1) PB2 & [1IEA7AE 292V (5745 . $/R 2 Fk H8N4 WP
B ALV S FLEN P 0] REAFAE — & (R bk
2.4 H8N4 TEE! AV B Z IR A 45 IR IR

AW TR HAE DT BOR VAL 2 ¥k H8N4 1.
ALV B2 g GRtk, 4R En (8 3) XA
A/chicken/CQ/SD001/2021 (H5N6) RN 454 a-2,3-
W VA R 52 14 . A/Kansas/14/2017 (H3N2 O BRAN 45 & 0-2,6-
W Y 1% 5244 . DK/S 11158 F1 DK/S11301 ¥JRE45 & 0-2,3-
MEAR IR AT a-2,6-MEVEIRSZAK, HATRUZARE S,
HE& B2 KA . 458 £W] DK/S11158 Al
DK/S11301 #SH A 45& N2 AR RE S, HAKREAN
I RS o
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HA 99 A/Mallard/Sweden/SVA241211SZ0474/FB283895/0t/H-2024(H8N7)
A/mallard/Finland/14881/2023(H8NS)
A/duck/Zambia/UNZA-028/2020(H8N4)
A/duck/Bangladesh/WF-433/2024(H8)
A/duck/Bangladesh/58481/2023(H8N4)
A/duck/Bangladesh/37509/2019(H8N4)
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Fig. 1 Phylogenetic trees of the two H8N4 subtype AIVs based on HA and NA gene
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Fig. 2 Phylogenetic trees of the two H8N4 subtype AIVs based on internal genes
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Fig. 3 Receptor-binding properties of the two H8N4 subtype AIVs
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2.5 H8N4 TFE! AIV Xt SPF 3B ARG RL 4R I8

hTHRFT 2 bk H8N4 WEHL ATV 6P 1&g 1, LA
10°EIDs¢/100 pL 5l S frs 4 SPF 39, £5 9L RoR (%
2 K 3) JKY DK/S11158 Al DK/S11301 KR 1YL
G P17 85 A WU % MR g R 9 1 v 34 A AG M 3]

SRR, AR A A W et R M s 87 v A
AT 55 75 o TG 14 d 5 6 JECGR XS (1) 1 75 3204 A0,
1 DK/S11158 G2 1 1 FXS H B IME #4580 o 20 43
B0 2 Bk H8N4 WA ATV S RS (RGP 22, 7E XS 4R
WIS HIRE ) 25, ELASBEAS 1 d JHt 5E s A e e 5

=2 2FkHSN4 LB AIV Bt SPF A8/ RR SR S 411HR

Table 2 The viral replication in organs of SPF chickens infected with two H8N4 subtype AIVs

RBEL TR ARG SPF W EHIEL (FHIEBUEE)  Replication of viral infection in SPF chickens (positive number/total number)
Virus name i} =5 il i HEE " HE B i DHE JFRE BRI =17
Brain Trachea Thymus Lung Kidney Spleen  Pancreas  Heart Liver  Bursa of Fabricius Cecum
DK/S11158 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
DK/S11301 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
F 3 RXF: SPF IG5 L5 E A B SRE MR MR F KA RS F R B E I ER
Table 3 Oropharyngeal and cloacal swab viral shedding in SPF chickens at specified time points post-infection
REBTR Y4 Inoculated group B4l Contact group
Virus name gyt ? (RIS M B0 R T myEFERE BT (RS8O T iR 2308}
Oropharyngeal swab (PR S S B0 Seroconversion  Oropharyngeal swab Lz % 9) Seroconversion
(positive number/total ~ Cloacal swab (positive (positive number/total  Cloacal swab (positive
number) number/total number) number) number/total number)
3d 5d 7d 9d 3d 5d 7d 9d 3d 5d 7d 9d 3d 5d 7d 9d
DK/S11158 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 1/8 02 02 02 02 02 02 02 072 0/2
DK/S11301 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 0/8 02 02 02 02 02 02 02 072 0/2

2.6 H8N4 T B! AIV XF BALB/c /)M R By B i U6
2 PRI EE DK/S11158 Fl DK/S11301 £ & iy

WG 8 H 6 FRA Y BALB/c MERL . EYLEE 3 RBfHL

Phik 3 FURGA/N U ARGE, B, S R

== JilifJf Lung
mmm 54 H Nasal turbinate
m== [l Brian

B Kidney
6w JIE Spleen

T3 REH P

Viral titers (IgEIDso/mL)

DK/HuN/S11158/2024

I 1 4 FRVirus names

DK/HuN/S11301/2025

AT T P Sk A PBS SR REAT RS B0, HX
IEWE 10 A5 AR EERRE SR, 37 CHFE 48 h R4
Reed-Muench VE VTSN RUIAS R T #5908 5500 52 . 4521
s (B 4) DK/S11158 F1 DK/S11301 78/ il i) &

120 - _@ DK/HuN/S11158/2024(H8N4)
S B DK/HuN/S11301/2025(H8N4)
o —A- PBS
210
=
o
£
)
£ 100
>
=]
[}
m
ﬁ 90 |
[
®
80 1 1 1 1 1 1
0o 2 6 8 10 12 14

1
4
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Ar JEGE 3 R/ RSSO E S50 B: JEYYE 14 R/ RUATEARL AT O

A:Titration results of mice organs in chicken embryos on the third day of infection; B: Changes in mice body weight 14 days after infection.
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Fig. 4 Organ viral titers and body weight changes in mice
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I rh A RS S A S, SRS DKY/S11158 21/ fil 5
FE R U 4D 995 590 52 23 04 5.58 logoEIDs/mL. 2.75
log oEIDsy/mL, /%% DK/S11301 ZH/)n i &5 F R AH I (1)
TWREEE 4294 6.25 logoEIDsy/mL. 4.08 log;oEIDs/
mbL; /N KM o R v B4 A I 3895 T A AE
SR 4x 5 /N EREATIESE 14 d (R TE AR Ak W I % BN
BRI I — i AR A, B R EE 4d P AREE 533l
B 7.9%H1 8.6%, Bt i Bt I 1] PO A TR T 14
e XFERA/NERARTEALE 14 d WEaAE BT, Z5EREN] 2
Pk H8N4 V1Y ATV GEMS L /) bl 1) WIS v 2% R T |
AT E R N R, AT FLal i R o
3 itig
3.1 H8N4 IRV E RS kG E AP IZRIT

ALV T ZUEGT S RIE @A & 5, Hoh iy
SRR Z | B oK, TSN, W ATV 5,
FEHY Sy, i B R A Bl A 2 1T AR A AR B S A
M (R, e 5 8 SR AT 5 R K A
AN K (REREM) 24 HOK R 7R,
XRS5 38 I ST AE i LML RIS, B4R
KE () X ATV BAA RN 52 M, G5 1
AN I R AR, AT o] 485 217 A% 1 22 Bl 7 2 1)
ALV, BETT R0 aF ) oAb & 28 (X, #555) f%
FE I ARG

H8 WA AIV EZAEE S hyidT, EXRE PR
R 2], #1E%] 2025 45 7 H, 7F GISAID MLk
RE| HS WAL AIV KR 74803 5 e s 35k
350 Bk, Horr, HON4 WV AL B A6 3R 5 2K rp )2 AT
b BT % H8 WAV R 95%, I H. 77.9%[195
SrE AR . B 2005 LRI EARIE 5 #k H8N4
Wi, CEWIITIRH, H8 WAL R HA FEN Cgdt
A BRI R S B SN R R R, RIE 4 25210 HS
WAL EE Y JE TR B R, H 5 40 A A8 4R - K
ITAE MR L AR, i FEURD o n [ s 255 L e e
Ry A AR,
3.2 H8N4 TFEY AV RINH AR AR L HEM

WA E 2, KO, A FABkE STt
ME AT X, HIRElkik. X [R50
FALEIG I T K& 5 0 AR T ReVE, S ATV &8
RO LR B A AR BRI T A RIS AR R
Ty B EE DK/S11158 H1 DK/S11301 ¥k T34
PR TN, A BT 45 R BIRIX 2 MR RE IR A TR
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NP) 705l A IS PN S0, JERIES =, el
55 GISAID ¥ FE rh AR P A ATV (411 HANG6 H8N4,
H3N8. H5N1. HI0N4 %) (2 A A BEEA RS
R IR RIS E, X S 3 K 2 R T 5. Horp,
DK/S11158 [f] HA 1 NA JE£[K 5 ZHANG %5 A+ 2022
TEAE LR 73 S 1) HONA P AL 55 FEARMLL, HIYJE T
KRV 255 1 DK/S11301 Ft 2 181 3 PR 5 1 FR] 9 U A
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ALV BIRIEAE, 1R bk B A R AE S 22 1 Y
5 5 1 P A Y g R A A, AR A
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N TRV 5 52 AR 1) 23 FARFAIE RO A 8 [ AL s 7552
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SRR IS AR TR 22 N, SRS AL, BLI
AT LS Bl 21 85 A A I R L B8 ) 24
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