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Appendix Table. Results from real-time RT-PCR and virus isolation testing of clinical material collected from Mute swans, a fox and 
three seals 
Clinical samples collected from the mute swans 

Bird no. Swab type 
Ct/Cq values obtained per real-time RT-PCR 

CS* sequencing Interpretation M-gene H5 HA2 N8 H5 pathotype 
1 Cloacal 34.31† 31.92 32.36 ND‡ ND AIV§ H5N8 
2 Cloacal 35.98 34.70 35.55 ND ND AIV H5N8 
3 Cloacal 28.67 27.90 28.09 ND ND AIV H5N8 
4 Cloacal 36.55 ND ND ND ND AIV negative 
5 Cloacal 34.05 33.62 33.45 ND ND AIV H5N8 
1 Oropharyngeal 26.55 24.90 26.31 ND ND AIV H5N8 
2 Oropharyngeal 31.63 30.54 31.01 ND ND AIV H5N8 
3 Oropharyngeal 24.42 23.13 23.66 ND ND AIV H5N8 
4 Oropharyngeal 28.83 29.72 30.06 ND ND AIV H5N8 
5 Oropharyngeal 25.67 25.67 25.74 ND ND AIV H5N8 
Clinical samples (tissues) collected from the seals 
Seal no. and 
species Tissue source 

Ct values obtained per real-time RT-PCR 
CS sequencing Interpretation M-gene H5 HA2 N8 H5 pathotype 

Grey seal Brain 29.47 27.67 25.61 26.72 ND HPAIV H5N8 
Liver No Ct 37.38 No Ct No Ct ND AIV negative 

Lung and trachea 36.93 34.89 31.53 No Ct ND HPAIV H5N8 
Spleen No Ct 38.00 No Ct No Ct ND AIV negative 

Common 
seal 1 

Brain 36.25 32.86 31.53 32.38 ND HPAIV H5N8 
Liver No Ct No Ct No Ct No Ct ND AIV negative 

Lung and trachea No Ct No Ct No Ct No Ct ND AIV negative 
Spleen No Ct No Ct No Ct No Ct ND AIV negative 

Common 
seal 2 

Brain 28.34 26.44 25.28 26.02 ND HPAIV H5N8 
Liver No Ct No Ct No Ct No Ct ND AIV negative 

Lung and trachea No Ct No Ct No Ct No Ct ND AIV negative 
Spleen No Ct 36.30 35.99 No Ct ND AIV H5N8 

Clinical samples (tissues) collected from the red fox 

Tissue source 
Ct values obtained per real-time RT-PCR 

CS sequencing Interpretation M-gene H5 HA2 N8 H5 pathotype 
Brain¶ 26.00 24.08 21.36 27.00 PLREKRRKRGLF HPAIV# H5N8 
Liver 32.80 29.82 27.34 31.12 ND HPAIV H5N8 
Kidney 27.70 27.50 25.46 29.86 PLREKRRKRGLF HPAIV H5N8 
Spleen 27.08 28.06 25.94 29.30 PLREKRRKRGLF HPAIV H5N8 
Lung 32.87 30.23 27.27 31.73 ND HPAIV H5N8 
*CS, cleavage site. 
†Ct (threshold cycle) value less than or equal to 36.00 denote a positive result. 
‡ND, not done. 
§AIV, avian influenza virus. 
¶Virus from the brain tissue was isolated in embryonated fowls’ eggs (A/red fox/England/AVP-M1–21–01/2020 (H5N8)). 
#HPAIV, highly pathogenic avian influenza virus. 
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Appendix Figure 1. Schematic of the quarantine facility detailing the location of relevant species during 

the disease event. 
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Appendix Figure 2. Genetic analyses of HA and NA from samples characterized from the disease event. 

A) Maximum-likelihood (ML) phylogenetic tree inferred from HA H5Nx segments predominantly from wild 

bird hosts. B) ML phylogenetic tree inferred from the NA segment of H5N8 viruses. All sequences 

generated in this study are colored red; C) Viral schematic detailing amino acid changes present in the 

fox, seal and swan-derived viruses. Substitutions previously associated with altered phenotype in the 

literature are listed by gene segment. The D701N mutation detected only in the mammalian sequences is 

highlighted in red. Only H5 sequences from wild birds or poultry that were ancestral to the latest epizootic 

or contemporaneously detected in UK poultry outbreaks were included. Sequences were aligned with 

MAFFT v7.450 and trimmed to starting ATG and ending STOP codon using Aliview v1.26. Maximum-

likelihood phylogenetic trees were generated with IQ-TREE v1.6.12 and branch supports were obtained 

with Shimodaira-Hasegawa-like approximate Likelihood-Ratio-Test (aLRT) with 1000 iterations. The final 

trees were visualized and annotated using FigTree v1.4.3 (https://github.com/rambaut/figtree) rooted 

through the outgroup A/Northern_pintail/Hong_Kong/MP5883/2004 and nodes placed in ascending order. 

The PDF is zoomable. 
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