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Abstract: Objective To characterize H3N8 virus contamination and molecular evolution in poultry and environmental
samples from the live poultry markets associated with Hunan Province’s first human H3N8 avian influenza virus (AIV) case,
providing evidence for avian influenza epidemic prevention and control. Methods Active surveillance for H3N8 avian
influenza virus was implemented over 17 months (April 2022—December 2023) in live poultry markets associated with
Hunan Province’s first human case. We collected 837 samples, including poultry oropharyngeal/cloacal swabs, feces, air,
sewage, drinking water, cage swabs, and other surface swabs. Samples were screened for H3N8 nucleic acid using real-time
PCR. Positive specimens underwent high —throughput sequencing. Hemagglutinin  (HA) and neuraminidase (NA) gene
sequences were analyzed by BLAST, with amino acid alignment and phylogenetic tree construction performed using BioEdit
and MEGA-X, respectively. The statistical analysis method for nucleic acid test results was Fisher’s exact test. Results The
overall H3N8 nucleic acid positivity rate was 2.63% (22/837). The highest positivity rate (18.37%) occurred in the month of
the human case (May 2022), significantly higher than in the other 16 months (y*=49.159, P<0.001). Viral nucleic acid was
detected in six sample types, with cage swabs showing the highest positivity rate (8.43%, y’=14.437, P=0.011). Three H3N8
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viruses were successfully sequenced from poultry drinking water and chicken oropharyngeal/cloacal swabs. Their HA and NA
genes exhibited the highest nucleotide similarity (99.71-99.89%) to the human—origin strain (A/China/CSKFQ-22-5/2022).
The HA protein cleavage site (residues 340-348) was PEKQTRGLF, and the receptor—binding site residues (242 and 244)

were Q and G, indicating low pathogenicity and avian receptor—binding specificity. No neuraminidase inhibitor resistance

mutations (H273Y, R291K) were detected in the NA protein. Phylogenetic analysis revealed that the HA and NA genes of all

three viruses belonged to the Eurasian lineage and formed a distinct subclade with H3N8 viruses of human, chicken, and

environmental origin from China. Conclusion The level of H3N8 virus contamination in live poultry markets shows an

association with human infection cases. Enhanced surveillance of H3N8 virus contamination in these markets is warranted.
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Table 1 H3NB8 virus nucleic acid detection results from the

epidemic—related live pouliry markets at different monitoring time

points
Wl A (47 7D K g(fy)  H3NS BHMEARAS B (BH R, %)
2022/04 43 1(2.33)
2022/05 98 18(18.37)
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2023/02 46 0(0)
2023/03 47 0(0)
2023/04 45 0(0)
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At 837 22(2.63)
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Table 2 H3N8 nucleic acid test resulis from poultry and

environmental samples in the epidemic—related live poultry markets
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Figure 1 Phylogenetic analysis of the HA and NA genes of the H3N8 viruses isolates from the epidemic—related live poultry markets
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Table 3 Homology analysis of the H3N8 virus from the epidemic-related live poultry markets and Hunan Province’s first human case of

H3N8 infection

Hhk FEH WA E ARG H3NS o (55 2 AR (%) GenBank 5t
A/environment/Hunan/CS2-0421/2022 HA A/Changsha/1000/2022(H3N8) 1 743/1 745(99.89) PV490899
NA A/Changsha/1000/2022 (H3N8) 1 415/1 418(99.79) PV490900
A/chicken/Hunan/CS20-0525/2022 HA A/Changsha/1000/2022 (H3N8) 1 743/1 745(99.89) PV490901
NA A/Changsha/1000/2022 (H3N8) 1 415/1 418(99.79) PV490902
A/chicken/Hunan/CS51-0927/2022 HA A/Changsha/1000/2022 (H3N8) 1741/1 745(99.77) PV495812
NA A/Changsha/1000/2022 (H3N8) 1414/1 418(99.72) PV495813

R4 JRBIGEET: &Y H3NS i RE- 5T H & i B, H3NS i il aE ik HA R NA 25 I OCHEN 53 LU X 20
Table 4 Comparative analysis of key sites in the HA and NA proteins of viruses isolated from the epidemic—related live poultry markets and

Hunan Province’s first human case of H3N§ infection

- HA O Z WS G 0im HA SRR NA 5 H I 253 5 NA H H BRI AL
AR 242 ~ 244a 340 ~ 348a H273Y a R291K a 69~73
A/environment/Hunan/CS2-0421/2022(H3N8) QSG PEKQTRGLF H R e
Al/chicken/Hunan/CS20-0525/2022(H3N8) QSG PEKQTRGLF H R w
Al/chicken/Hunan/CS51-0927/2022(H3N8) QSG PEKQTRGLF H R w
A/Changsha/1000/2022(H3N8) 0SG PEKQTRGLF H R w

1 :a i Alenvironment/Hunan/CS2-0421/2022(H3N8).,
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