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Abstract

Europe has suffered unprecedented epizootics of high pathogenicity avian influenza (HPAI) clade
2.3.4.4b H5N1 since Autumn 2021. As well as impacting upon commercial and wild avian species,
the virus has also infected mammalian species more than ever observed previously. Mammalian
species involved in spill over events have primarily been scavenging terrestrial carnivores and farmed
mammalian species although marine mammals have also been affected. Alongside reports of
detections in mammalian species found dead through different surveillance schemes, several mass
mortality events have been reported in farmed and wild animals. During November 2022, an unusual
mortality event was reported in captive bush dogs (Speothos venaticus) with clade 2.3.4.4b H5N1
HPAIV of avian origin being the causative agent. The event involved an enclosure of fifteen bush
dogs, ten of which succumbed during a nine-day period with some dogs exhibiting neurological

disease. Ingestion of infected meat is proposed as the most likely infection route.
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Introduction

High pathogenicity avian influenza virus (HPAIV) has caused significant mortalities across avian
species since the emergence of HSNx clade 2.3.4.4 viruses in Europe and the United Kingdom (UK)
in 2014 (1, 2). In recent years, these viruses have undergone rounds of genetic diversification and
caused repeated detections of HSNx HPAIVs in poultry and wild birds, with each epizootic following
a seasonal pattern. In Autumn 2021 the situation escalated significantly with clade 2.3.4.4b HPAIV
H5N1 emerging to cause global outbreaks at a level never seen before (3, 4). Between 2014 and 2020,
spillover of avian influenza infection into mammals was uncommon although occasional reports in
both wild and captive mammals have been described (5, 6). With the escalation of HSN1 outbreaks
during 2020/21 (3, 7), through the summer of 2021 (8) and into 2022/23 (4, 7, 9), infection pressure in
the environment, as a result of high mortality levels in wild birds has led to an increase in the
occurrence of spill over events globally (5, 10-18). To date, almost all detections in mammals have
involved wild scavenging species that have most likely become infected following the ingestion of
infected wild bird carcasses in the environment. These events have affected a broad range of species
of both terrestrial and marine habitats (9, 19). Importantly, with the vast majority of cases the
infection was reported in a single mammal following an undefined exposure to infectious material.
However, on occasion, mammalian infection with avian origin HSN1 HPAIV has been implicated as
the cause of mass mortalities. This has occurred most notably in natural events whereby wild animals
have been affected (e.g., seals in the United States and sea lions in Peru (20, 21)) as well as in farmed
species (farmed mink in Spain (22), farmed foxes in Finland (23)) and domesticated species (cats in
Poland (24, 25) and South Korea (26)). These events have triggered interest in the potential for
mammal-to-mammal transmission and in any resultant genetic adaptation. Assessment of transmission
is undertaken both through epidemiological investigation and by thorough phylogenetic analysis with
subsequent interrogation for potential adaptive mutations that may confer a replicative advantage to
the novel mammal host (27). Whilst these outbreaks have shown concurrent infection of multiple
individuals with the same virus, data supporting active transmission between mammals is lacking and
a definitive conclusion on the ability of these viruses to spread directly from mammal to mammal has

not been reached. On top of mortality events within the veterinary sector, this clade 2.3.4.4b H5N1
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HPAIV has also been associated with human infection, with outcomes varying from asymptomatic to
severe with hospitalisation of infected individuals (19, 28-34). These features have raised the zoonotic
profile of the currently circulating H5SN1 clade 2.3.4.4b HPAIV, although again human-to-human
transmission has not been demonstrated.

Here we report on the infection and severe mortality within a pack of bush dogs (Speothos
venaticus) in captivity with avian origin HSN1 clade 2.3.4.4b HPAIV. Bush dogs are a near
threatened species of wild canids that are of conservation concern. Wild populations of these dogs
range from northern regions of Panama (Central America) to northeastern Argentina and Paraguay;
with populations also being present in Colombia, Venezuela, the Guianas, Brazil, and eastern Bolivia
and Peru. This species is characterized by its small size, elongated body, small eyes, short snout, short
tail, short legs, and small and rounded ears, in addition to gregarious and diurnal behaviour (35).

In this disease event which occurred in November 2022, two thirds of the pack of bush dogs, held
captive in a wildlife collection the UK, became clinically unwell with a disease that had a short
duration and led to death and/or the need for euthanasia on welfare grounds with a range of clinical
signs including neurological disease. Avian influenza was not suspected at first and several tests and
analysis were performed at private laboratories to ascertain cause of death and to exclude the
involvement of more common canine pathogens. Overall inconclusive results led bush dog samples to
be submitted retrospectively to the Animal and Plant Health Agency (APHA), Virology Department
for shotgun metagenomic assessment, which detected presence of influenza type A virus sequences in
internal organs. We describe the disease event, timeline, virological and pathological impact of

disease and sequence analysis of the causative agent.

Methods

Clinical investigation, post-mortem examination, tissue sampling and histopathological analysis

Clinical records including displayed signs and symptoms, blood chemistry data and mortality were
recorded by the safari park personnel as part of the day-to-day activities. All bush dogs underwent full

post-mortem examination (PME) at the index site, immediately after they were either euthanised or
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97  found dead. Of the ten animals, six were euthanised using intracardiac pentobarbitone (0.03 mg/kg, 1

98  mg/ml) under anaesthesia induced with medetomidine (0.03 mg/kg 1 mg/ml) and ketamine (4.03 -

99  4.85 mg/kg, 100 mg/ml), the remainder were found dead within the enclosure. Post-mortem
100  examination was undertaken on site at the zoological collection with multiple tissues sampled for
101  microbial culture, molecular analysis and formalin fixation. Tissue samples were submitted by the
102 index site for bacteriological analysis to a private laboratory, frozen tissues were stored at-18 °C in a
103 standard chest freezer for subsequent testing as required, while other tissues were stored in 10 %
104  formalin and submitted for histology to a private laboratory pathologist. Later, remaining formalin
105  fixed tissue, and formalin fixed paraffin embedded tissues from the private laboratory were further
106  submitted to the Avian Influenza National Reference Laboratory at APHA for additional investigation
107  (Table 1). Four-micron thick serial sections were stained with haematoxylin and eosin (H&E), and for
108  immunohistochemistry (IHC), using a mouse monoclonal anti-influenza A nucleoprotein antibody
109  (Staten’s Serum Institute, Copenhagen, Denmark) for histopathological examination and
110  demonstration of influenza A virus nucleoprotein (NP). The overall distribution of virus-specific
111  staining in each tissue was assessed using a semi-quantitative scoring system (where 0 = no staining,
112 1 =minimal, 2 = mild, 3 = moderate and 4 = widespread staining) modified from (36). Specificity of
113 immunolabelling was assessed in positive control sections by replacing the primary antibody with a
114 matching mouse IgG isotype; no non-specific cross-linking was observed. Frozen tissues for
115  virological analysis (Table 2) were prepared as a 10% (w/v) suspension in Leibovitz's L-15 medium
116  and incubated at room temperature for 60 minutes before using standard RNA extraction protocols

117 (37).

118  Environmental and epidemiological investigation.

119  To determine the extent of index site viral contamination, environmental samples were collected from
120 eleven locations within or surrounding the bush dog enclosure (Table 3a). These had been collected
121 shortly after the mortality event as a possible toxic / contaminant actiology was speculated.

122 Four matrices were investigated including water (n=12), silt (n=2), foam (n=1) and faeces (n=3). The

123 silt, faeces and foam samples were prepared as a 10% suspension (w/v) in 0.1M PBS pH 7.2 (made
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124 locally), shaken for two minutes and incubated at room temperature for 1 hour as described previously
125  (38). Water samples were tested without further dilution (38).

126 Due to the retrospective nature of this case, samples from animals which died following

127  outbreak in bush dogs, and still in store at the safari park, were also collected and tested (Table 3b).
128  These samples included: An amur tiger paw from an animal which died housed near the bush dog

129  enclosure (fur, claw and the paw pad were swabbed for this purpose) and three tiger faecal samples;
130  swabs of oropharyngeal and cloacal cavities from two pheasants and brain tissues harvested post-

131  mortem from the same birds. Swabs were cut into ImL serum-free Leibovitz's L-15 medium

132 containing antibiotics (penicillin, streptomycin), incubated at room temperature for 10 minutes before
133 standard viral RNA extraction. Brain tissues were prepared as a 10% (w/v) suspension in L-15

134 medium and incubated at room temperature for 60 minutes before using standard RNA extraction

135  protocols (37).

136 Following a positive diagnosis of HPAIV infection in dogs that developed clinical disease,
137  samples from the 5 surviving dogs were collected in March 2023 (Table 3c), including oral and rectal
138  swabs and blood samples for molecular and serological analysis. Sera were aspirated from clotted

139 blood samples and heat-treated at 56°C for 30 min in a water bath. All serum samples were titrated for
140  HS5-specific antibodies by using the Haemagglutination Inhibition (HI) test against four

141  haemagglutination units of a homologous HP HSN1 antigen. Samples with a reciprocal HI titre of 16

142 or above were considered positive (39).

143 Virological investigation

144 RNA extraction and Molecular Analysis

145  RNA was extracted from the environmental, tissue and swab samples using either TRIzol (Invitrogen)
146  or the MagMAX CORE Nucleic Acid Purification Kit (ThermoFisher Scientific) using the robotic
147  Mechanical Lysis Module (KingFisher Flex system; Life Technologies), as per manufacturer’s

148  instructions as previously described (37). Extracted RNA was also assessed for viral nucleic acid

149  (vRNA) using the H5S HPAIV (40) and/or NA specific (41) detection real-time RT-PCR (RRT-PCR).

150  RRT-PCR Cq values < 36.00 were considered as AIV positive. Samples with Cq >36 were considered
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151  negative. A ten-fold dilution series of titrated HSN1-21/22 HPAIV RNA was used to construct a
152  standard curve using Agilent AriaMx software (Agilent, UK) to determine PCR efficiency which

153  assured optimal assay performance for quantitative interpretation as previously described (37).

154 Virus isolation and propagation

155  For each sample, 100 pl of material was added to 100 pl of phosphate buffered saline (PBS)

156  containing a mixture of antibiotics. The sample was incubated for 1 hour, and 100 pl was inoculated
157  into the allantoic cavity of two specific pathogen-free (SPF) 9-day-old embryonated fowls’ eggs

158  (EFE), as described previously (37). At 2 days post inoculation (dpi), the allantoic fluid of one EFE
159  was collected and tested for the presence of a haemagglutinating agent using the haemagglutinin assay
160  (HA) as previously described (37). If no HA activity was observed at 2 dpi, allantoic fluid from the
161  remaining EFE was collected at 6 dpi and again tested by HA. HA activity >1/4 at either 2 or 6 dpi
162  was considered positive for virus isolation. Conversely, HA activity <1/4 at both 2 and 6 dpi was

163 considered negative for virus isolation.

164  Genomic analysis

165  For whole-genome sequence analysis, the extracted RNA was converted to double-stranded cDNA
166  and sequenced using either an I[llumina MiSeq or NextSeq 550 as described previously (7). Initial

167  metagenomic analysis was performed using SeqMan NGen Software 17.5 (DNASTAR, USA) and
168  Reference-guided application using GenBank virus reference sequences as template. Assembly of the
169  influenza A viral genomes was performed using a custom in-house pipeline as described previously
170 (7). All influenza sequences generated (Table S1) and used in this study are available through the

171  GISAID EpiFlu Database (https://www.gisaid.org). Initial analyses sought to compare the sequences

172 obtained from the Bush dogs and associated samples with contemporary HSN1 sequences from the
173 UK and Europe. To achieve this, all avian HSN1 clade 2.3.4.4b sequences containing all eight

174  influenza gene segments available on the GISAID EpiFlu platform between 1 January 2020 and 17
175  July 2023 were downloaded. Duplicate sequences were removed before all sequences were aligned on
176  aper segment basis using MAFFT v7.520 (42). The alignments were visually inspected using

177  AliView version 1.26 (43) and sequences which did not cover the entire open reading frame (ORF)
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178  across all eight gene segments were removed. The remaining sequences were aligned and trimmed to
179  the ORF for each segment before generating a concatenated alignment using SeqKit (44) and then
180  used to a infer maximum-likelihood phylogenetic tree using 1Q-Tree version 2.2.3 (45). This resultant
181  phylogenetic tree contained over 2,000 sequences and was therefore sub-sampled to cover 98% of the
182  diversity within using PARNAS (46), which reduce the dataset down approximately 300 sequences
183  whilst still containing representatives of the predominant UK genotypes. The sub-sampled dataset was
184  then used to infer maximum-likelihood phylogenies for each gene segment using 1Q-Tree along with
185  ModelFinder (47) and 1,000 ultrafast bootstraps (48). Once the genotype of the Bush dogs and

186  associated sequences was determined, all sequences of the relevant genotype were retrieved from the
187  original dataset (prior to sub-sampling) and used to generate time-resolved phylogenies using

188  TreeTime (49). Phylogenetic trees were visualised as described previously (7). Nucleotide identity

189  between sequences was determined as described previously (50).

190 Results

191  Clinical Setting

192  The bush dogs had been clinically healthy with no significant clinical concerns in the preceding 3
193 years. A timeline of disease status is presented in Figure 1. Case 1, day 1, male, 9-year-old bush dog
194  was found dead adjacent to the entrance of the nest box with a CCTV review showing hindlimb

195  ataxia, forelimb hypermetria, depression and polyuria. Case 2, day 1, male, 3-year-old was moribund
196  and assessed under anaesthesia with uraemia, raised creatinine, hyperphosphataemia, total

197  bilirubinaemia, and a raised alanine aminotransferase was noted, and was found dead the following
198  morning, day 2. Case 3, day 2, 4-year-old female was found dead in the main pond within the exhibit.
199  Case 4, day 3, a 5-year-old female was euthanised due to severe ataxia combined with depressed

200  responsiveness and polyuria. Case 5, day 3, a 4-year-old male was euthanized due to severe ataxia
201 combined with depressed responsiveness and polyuria. Case 6, day 4, a 9-year-old female presented
202  with severe hind-limb ataxia, weakness, reduced activity and polyuria, and was euthanized. Case 7,

203  day 5, a 4-year-old female appeared clinically healthy during the morning assessment but within 2
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204  hours was moribund and unresponsive and was euthanized on welfare grounds. Case 8, day 5, a 3-
205  year-old male was clinically normal at the morning assessment but within 2 hours had developed

206  severe ataxia and generalised weakness, vocalising and was euthanized on welfare grounds. Case 9,
207  day 6, a 1-year-old female was found dead during the morning check. Case 10, day 9, a 4-year-old
208 male presented with severe hind limb weakness, knuckling, and ataxia, and was euthanized on welfare
209  grounds. The remaining five animals, two males and three females, age range 18 months to 4 years
210  were clinically normal during the same period and remained unaffected from the event.

211

212 Pathological investigation and preliminary collateral analysis were performed at private laboratories.
213 On gross examination, the primary findings were diffuse mild to moderate hepatomegaly (8/10), with
214 multifocal to diffuse pale tan discolouration within liver lobes (7/10) and mild to moderate ascites
215  (7/10). Intracardiac euthanasia made gross assessment of the lungs challenging in six cases, but mild
216  to moderate multifocal pulmonary haemorrhage was seen in three of the remaining four cases. Other
217  less common gross findings included bilateral adrenomegaly (6/10), diffuse splenomegaly (3/10), and
218  segmental small intestinal congestion and haemorrhage (4/10).

219  Microscopically, within many of the tissues examined, vascular changes were observed, ranging from
220  occasional subacute multifocal moderate to marked fibrinoid necrosis of small arterioles without

221 associated inflammation, to acute, multifocal, mild to severe necrotising and sometimes

222 leukocytoclastic phlebitis of vessel walls, with fibrin thrombi, and necrosis of adjacent structures.

223 In the liver, random mild to moderate acute multifocal necrosis (Figure 2a) and inflammation

224 affecting both the parenchyma, and blood vessels and bile ducts within portal triads, was seen in all
225  ten cases. Foci of hepatocellular necrosis were rarely surrounded by minimal neutrophilic and

226  histiocytic inflammation.

227 Variable changes in the lungs were present in six bush dogs. The bronchioles and adjacent
228  alveoli were predominantly involved in four cases where the bronchiolar lumina were filled with

229  degenerate neutrophils and epithelial cells with attenuation and necrosis of bronchiolar epithelium.
230  (Figure 2; e). Mild neutrophilic, lymphocytic and histiocytic infiltration of the lamina propria and

231  submucosa was also seen. Adjacent to the affected airways, alveoli were variably filled with fibrin,
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232 oedema, alveolar macrophages, neutrophils and erythrocytes. Less commonly, a more interstitial

233 pattern was seen with mild to moderate expansion of the alveolar septac with macrophages,

234  lymphocytes and neutrophils. Occasionally, vascular pathology was present, characterised by

235  segmental infiltration of the vascular wall with leucocytes and angiocentric necrosis.

236 The brain was collected in four cases, and in all, the leptomeninges were expanded by mild to
237  marked multifocal subacute inflammation. In three cases (7, 9 and 10), the infiltrate was composed
238  mainly of viable and degenerate neutrophils, with rarefication and inflammation of the adjacent

239  neuropil (Figure 2: ¢). In the fourth case (6), the infiltrate consisted predominantly of lymphocytes,
240  macrophages, and plasma cells with fewer neutrophils, and locally extensive involvement of the

241 choroid plexus on the section examined. In all cases, randomly within the cerebral cortex and

242  brainstem, and rarely in the cerebellum, few to multiple foci of mild to moderate necrosis and

243 inflammation consisting mainly of aggregates of macrophages and glial cells, necrotic debris, and rare
244 neuronal necrosis, were seen. Grey matter and white matter were both affected. In the neuropil,

245  vascular changes were mild, and characterised by an acute multifocal vasculitis with infrequent mild
246  histiocytic perivascular cuffing. However, in the leptomeninges, vascular lesions ranged from a mild
247  to severe, and acute to subacute multifocal necrotising vasculitis (Figure 2: ¢).

248  In three cases, multifocal marked acute cortical and medullary epithelial necrosis with neutrophilic
249  infiltration, congestion, and focal subacute severe leukocytoclastic vasculitis (Figure 2: g and h) was
250  observed in the adrenal glands.

251 In lymph nodes examined from three bush dogs, findings varied from moderate multifocal
252 lymphadenitis with predominantly subcapsular sinus neutrophilia and histiocytosis, and multifocal
253 necrosis, to severe, diffuse acute lymphadenitis. Severe changes were characterised by expansion of
254  the sinuses with viable and degenerate neutrophils, histiocytes and fewer erythrocytes, and multifocal
255  necrosis of the cortex and paracortex with infiltration of large numbers of degenerate neutrophils.
256  Within adjacent small blood vessels, the walls were multifocally infiltrated by degenerate neutrophils
257  and karyorrhectic debris, and in the lumina, multifocal thrombi comprised of fibrin, macrophages and

258  neutrophils were present.
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259 The spleen was minimally affected, but in all four reported cases of mild acute splenitis,

260  multifocal clusters of viable and degenerate neutrophils and occasionally karyorrhectic debris and
261  histiocytes, were seen in the white pulp. Haematopoietic precursors (extramedullary haematopoiesis)
262  and haemosiderin laden macrophages were scattered within the red pulp. No vascular changes were
263 apparent.

264 In the intestinal sections examined, inflammation was mostly mild, multifocal, diffuse and
265 chronic. However, in the small intestine, evidence of mild to moderate active inflammation and

266  necrosis was noted sporadically, with crypt abscessation, and foci of necrosis and monocytic

267  inflammation within and between the inner circular and outer longitudinal smooth muscle layers,

268  often associated with capillaries and in the submucosal and myenteric plexuses. In one case, acute,
269  moderate multifocal necrotising typhlitis and colitis was identified, with lymphoid depletion and mild
270  acute multifocal vasculitis rarely present in the small vessels of the submucosa.

271  Where the eye was sampled, significant widespread and occasionally severe inflammation was found
272 centred around vessels, with resultant anterior uveitis, optic neuritis and infrequently, retinitis.

273  Multifocal necrotising neutrophilic inflammation of the third eyelid gland (nictitans gland) was

274  captured in one section.

275 Interestingly, the heart (three cases) and pancreas (two cases) appeared mildly affected in the
276  sections examined, displaying mild multifocal acute degeneration and necrosis with minimal

277 associated inflammation. Incidental mild, chronic, multifocal interstitial inflammation was reported in
278  the kidneys but a mild to moderate multifocal acute vasculitis was present in some sections. On the
279  serosal surface of many abdominal organs, particularly the liver, a mild to moderate acute multifocal
280  to diffuse fibrinous peritonitis was seen. A detailed summary of the gross and histopathology reports
281  provided by the park owner and the local specialist laboratory is provided in the supplemental

282  material (Supplementary Table 1).

283 The changes described were suggestive of a severe acute systemic infection, which was

284  initially thought to be bacterial, but a viral or parasitic actiology could not be ruled out. Collateral
285  analysis was carried out to exclude common causes of death. Secondary or contaminant bacteria were

286  isolated from affected organs, such as Escherichia coli, Staphyloccus aureus, Clostridium perfringes
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287  and Clostridium sordelli, Haemophilus parainfluenzae and Proteus spp. Molecular tests (PCRs)
288  performed at a private laboratory excluded presence of SARS-CoV-2, Leptospirosis, RHDV type 1
289  and Canine Adenovirus. Toxicology analysis for Ethylene glycol were negative. Despite this further
290  ancillary testing, no aetiologic agent was identified and preliminary clinical investigation was

291 inconclusive.

292 Immunohistochemistry

293  Immunohistochemistry was performed using an anti-influenza A antibody targeting viral

294 nucleoprotein, on formalin fixed paraffin embedded tissues previously submitted for routine

295  histopathologic analysis (Table 1). Generally, infrequent viral antigen was detected in macrophages
296  and in cellular debris within and on the periphery of necrosis and inflammation in the many affected
297  organs. Angiocentric necrosis and inflammation was sometimes accompanied by sporadic labelling of
298  the vessel walls, particularly the endothelium and tunica media.

299 More specifically, within organs, occasional viral antigen was present in hepatocytes (Figure
300  2b), and in bile duct epithelium in the liver. In the brain, viral antigen was abundant in ependymal
301 cells lining the lateral and third ventricles, and less frequently, multifocally in neurons, axons, and
302  glial cells in the neuropil. Labelling was also present in the meningeal epithelial cells in the

303  subarachnoid space (Figure 2: d). Moderate sporadic labelling was seen in bronchiolar epithelium
304  (Figure 2f) but was minimally visible in the alveolar septae.

305 Significant immunolabelling was observed in acinar cells of the adrenal cortex (zona

306  fasciculata and reticularis), and less commonly in cells of the adrenal medulla (Figure 2h). In the eye,
307  viral antigen was detected in macrophages around vessels and within necrotic debris, particularly in
308 the iris, uvea and meninges of the optic nerve. Moderate viral antigen was found in the acinar cells of
309  the nictitans gland of the eye. Strong labelling was seen in the nuclei of smooth muscle cells of one or
310  both the smooth muscle layers of the small and large intestines, but infrequently within macrophages,
311  in the vascular endothelium of the capillaries, and in ganglion cells of the plexuses between them.
312 Rarely, viral antigen was visible in mucosal epithelial cells of the stomach, and enterocytes in the

313  small and large intestines. Occasional viral antigen was present in the serosal epithelium on the
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314  surfaces of the intestines, abdominal organs, and urinary bladder. Minimal antigen was rarely seen in
315  cardiomyocytes.

316

317  Virological assessment

318  Viral RNA (vVRNA) was detected across a broad range of tissues sampled (Table 1) in all bush dog
319  cases. Due to the retrospective nature of the detection, and the working practices of the team on

320  location during the disease event, a significant number of tissues were collected at PME and these
321  were assessed following retrospective confirmation of influenza A virus of avian origin as the

322 causative agent. All samples tested positive across the suite of molecular tests used to detect the

323  influenza A: M-gene, the high pathogenicity H5 haemagglutinin (H5 HP) and the N1 neuraminidase
324  gene. Exceptions to this were oral and rectal swabs from case 6 and the intestine from case 10, all of
325  which tested negative across all three molecular assays. Of significant interest were the positive

326  results obtained from a urine sample that was aspirated directly from the bladder during the PME of
327  case 5. Virus isolation and propagation was successful, resulting in the harvesting of one viral isolate

328  perdog.
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329  Environmental and epidemiological investigation samples:

330  During the mortality events, staff had also collected a suite of environmental samples (Table 3) from
331  their enclosure which could be assessed for evidence of environmental contamination. An additional
332 sample set included samples from animals at the park that were considered at risk from the agent, and
333 which died or were euthanised during or shortly after the canid mortality event. Interestingly, from all
334 these samples, only one sample of water taken from a drinking trough within the bush dog enclosure
335  tested positive for viral RNA although an isolate was not successfully recovered from the sample

336  (Table 3). Samples from the five surviving dogs, collected approximately four months after the

337 disease event, were also negative at RRT-PCR. However, mild seroconversion was detected in 2 out
338  of 5 dogs following HI test, demonstrating exposure to virus or viral antigen.

339

340  Genomic analyses

341  Initially, samples across Cases 6, 8 and 9 were subjected to metagenomic analyses; this included liver,
342  kidney and brain samples from case 6 and three tissue pools of liver, kidney and spleen from cases 8
343  and 9. The analysis revealed sequence reads matching those of influenza A virus. This initial

344  metagenomic findings in combination with the RRT-PCR results prompted further investigation of the
345  samples obtained from the Bush dogs and WGS was attempted on tissue samples or viral isolates

346  from the deceased animals and the positive environmental sample, resulting in 11 full HSN1 HPAIV
347  genomes being sequenced. The 11 genomes demonstrated 99.4-100% nucleotide identity to each other
348  across all eight influenza virus gene segments. Initial phylogenetic analysis revealed that the genomes
349  obtained from the bush dog samples clustered with those of the UK AIV09 genotype (7) (also known
350  asthe AB genotype according to the EU Reference Laboratory schema) (Figure S1), which was the
351  predominant genotype in the UK from October until May 2023. To further investigate potential

352  incursion routes for HSN1 into the captive Bush dog population, 10 of the 11 genomes from the safari
353  park were concentrated and combined with a more fulsome dataset containing only genomes of the
354  AIV09 (AB) genotype which were then used to infer time-resolved phylogenies. The omitted

355  sequence (A/Bush dog/England/037675/2022) contained a number of gaps and was removed from
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356  these subsequent analyses. From these analyses, it was demonstrated that the bush dog genomes

357  showed high similarity with AIV09 (AB) HSN1 HPAIV sequences from the UK, but formed a distinct
358  group (Figure 3a), with a time to most common recent ancestor (tMRCA) estimate of 24™ September
359 2022 (range: 9" September 2022 to 13™ October 2022). Within this group, the 10 bush dog sequences
360  were divided into two separate sub-groups. Sub-group A contained the environmental sequence

361  generated from the water trough in the Bush dog enclosure (A/Environment/England/058953/2022),
362  along with two sequences from Bush dogs (A/Bush dog/England/037682/2022 (case 3) and A/Bush
363 dog/058954/2022 (case 10)) and were generated from samples collected from the 17" ° November
364  through to the 25" of November, covering the entire sampling period. Sub-group B contained the

365  remaining seven Bush dog sequences, generated from samples collected between the 18" °f November
366  and 22" November. When looking at the amino acid changes across the bush dog sequences, 10

367  variable sites were observed across six viral proteins: polymerase basic protein 1 (PB1) and 2 (PB2),
368  polymerase acidic protein (PA), HA, matrix protein 2 (M2) and non-structural protein 1 (NS1) (Figure
369  3B). The PB2 protein contained the most variant sites (five), which included changes at positions 627
370  and 701 which have both been reported to be involved in adaptation of AIVs to mammalian hosts

371  (27). Interestingly, whilst nine of the 10 bush dog sequences, including the environmental sample,
372 possessed a lysine (K) at position 627, one sequence (A/Bush dog/England/068984/2022 (case 4)) did
373 not. However, this sequence did contain an asparagine (N) at position 701, whereas the other

374  sequences possessed an aspartic acid (D). When comparing the phylogenetic and amino acid

375  wvariability, it was found that sub-groups A and B were distinguished by three variable sites in the PB2
376  (position 403 and 598) and PA (position 531) proteins. Within sub-group B, there were also three

377  sequences (A/Bush dog/England/058198/2022, A/Bush dog/England/037689/2022 and A/Bush

378  dog/England/037690/2022) that showed different amino acid substitution from the other sequences in
379  sub-group B (PB2 position 123 and NS1 position 183), however, there were also other changes seen
380  within this sub-group at different positions.

381

382 Discussion
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383  The detection of influenza A virus of avian origin HSN1 as the causative agent of mortality in bush
384  dogs was an unusual and unexpected event. Influenza A virus infection was not on the list of

385  differentials for causative agent in this disease event and was initially only detected from sequence
386  analysis following next generation sequencing of submitted samples. Sequence reads for influenza A
387  wvirus led to the described diagnostic pathway that conclusively defined clade 2.3.4.4b H5N1 influenza
388 A virus of avian origin as the cause of disease. The internal distribution of the virus demonstrated

389  systemic and wide-spread infection affecting multiple organs and clearly demonstrate that HPAI was
390  the primary cause of death. Viral excretion through the respiratory and intestinal tract could be

391  speculated although swabs (oral and rectal) collected from case 6 did not detect virus. The interesting
392  detection of HP HSN1 vRNA from case 5 from a urine sample may hint at possible horizontal

393  transmission routes although there is no further evidence to substantiate this hypothesis as an

394  unexpected shedding pathway for an Avian Influenza virus.

395 Histopathologic findings demonstrated a severe acute systemic disease characterised by

396  vasculitis, and widespread necrosis and inflammation in many organs, specifically the liver, brain,
397  lung, and adrenal glands. Immunohistochemistry confirmed the presence of viral antigen most often
398  seen in the brain, lung, adrenal glands, lymph nodes and liver, but also within vascular walls. The

399  brain and lung are common targets in spill over mammalian HPAI H5N1 infections (5, 51-53), with
400  virus potentially gaining entry following inhalation into the respiratory tract. Other routes, such as
401 infection through the intestinal barrier into the vascular system, following ingestion of infected bird
402  carcasses have also been established as a route of H5SN1 infection in cats, with subsequent viraemia
403  (54). In these bush dogs, both lung and intestinal lesions were seen, with antigen detected in both

404  tracts, although generally mild, supporting a multifactorial pathogenesis. Dissemination of the virus to
405  the brain haematogenously with penetration of the blood-brain-barrier into the cerebrospinal fluid

406  (CSF) has been proposed (55) and would account for virus detected in the meninges and spread to the
407  adjacent neuropil. Vasculitis, and in particular, phlebitis was a significant feature of infection in this
408  species but is infrequently described in mammalian HPAI HSN1 infection. Recent reports in red foxes
409 (10, 51) and in historical and recent cases of HPAI H5N1 in naturally infected cats (55, 56) report

410  endotheliotropic behaviour of the virus, with endothelial damage and vasculitis in seen in multiple
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411  organs, which resembles the endotheliotropism seen in the pathogenesis of HPAI H5N1 infections in
412 terrestrial poultry (54). However, leukocytoclastic vasculitis, defined as a small-vessel neutrophilic
413  wvasculitis with fragmented nuclei present (57) has only recently been described in naturally infected
414  cats (56).

415 The exposure route to influenza A virus of avian origin in this case is hard to conclusively
416  define. The bush dogs had been fed a diet that included frozen shot wild birds and game. In the

417  absence of local disease events that may have been transferred to the bush dogs in the enclosure,

418  infection through ingestion of infected meat / offal would appear to be the most likely route of

419  infection. Another potential infection route is through scavenging of any wild bird carcases/any sick
420  wild birds landing in the un-netted pen. Other routes of infection including indirect contact (e.g., wild
421  bird faeces) are possible but less likely and would not fit with the rapid onset of infection across a
422  number of dogs within a short time frame. Wild bird activity was observed on the site during

423  epidemiological investigations and black headed gulls, greylag geese, pink footed geese as well as
424  corvids, pigeons and pheasants had been observed in the vicinity. The shot wild game supplied as
425  food had originated from the neighbouring shooting estate but no reports of clinical signs or die-offs
426  in avian species had been reported. Further, the stream/pond in the bush dog enclosure was supplied
427  with water from a reservoir upstream that was frequented by wild bird species, although a sluice was
428  in place to prevent carcasses being washed down from the reservoir and the water was relatively fast
429  flowing, again making this an unlikely infection route. Critically, the rapid development of disease
430  and acute clinical outcome suggests that the dogs received a high dose of infectious material and so
431  ingestion of material must be considered the most likely route of infection. Genetic assessment from
432 tissues positive for each animal was undertaken to try and evaluate the possibility of dog-to-dog

433 transfer. Local atmospheric conditions are known to influence environmental virus survival with
434  lower temperatures promoting persistence (38, 58). In early October 2022 the day-night high-low
435  temperature range near this site was 17 to 11 °C. For samples collected on 17 to 22 November 2022
436  and 06 March 2023, day-night readings were consistent at 8 — 11 °C and 4 — 8 °C respectively (59),
437  hence favourable to virus survival. Other factors can impact detection of environmental viral RNA

438  from water, dilution (rain), volume (lake) and flowrate (river) (58). This might account for a single M-
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439  gene signal detection from the bush dog water trough (17/11/2022), a fixed volume container of still
440  water (Table 3a). All bush dogs had access to the water trough which we found contained viral RNA.
441 Since five bush dogs survived this lowers the likelihood of water being the route or main source of
442  virus introduction and trough contamination by infected bush dogs being a plausible explanation for
443  this vRNA detection.

444 The genetics of the virus demonstrated a high level of viral genetic homogeneity across all
445  eight viral segments of the sequences from the bush dogs. Phylogenetic analysis demonstrated that
446  these sequences were consistent with the AIV09 (EURL: AB) HSN1 HPAIV genotype which

447  predominated in the UK during the 2022-2023 autumn/winter period (7). Time-resolved phylogenetic
448  and amino acid analysis found that all the sequences from the bush dogs were the result of a single
449  introduction, however whilst there were amino acid substitutions, these do not appear to have been
450  consistently maintained. Taken together, this suggests that transfer between dogs is unlikely, and that
451  a common source of infection is responsible, although it is impossible to definitively conclude

452  whether dog-to-dog transmission occurred. Critically, of the original bush dog population within the
453  enclosure, 5 animals survived remaining clinically normal throughout. This may indicate that these
454  dogs had not received a dose of virus sufficient to drive a productive infection. This is further

455  supported by low level serological responses being detected in two of the animals (cases 11 and 12)
456  that may indicate exposure to antigen or a low-level infection that was cleared by the host immune
457  response. From the perspective of zoonotic risk, the well-established marker of mammalian adaptation
458  (E627K) was detected in all but one of the bush dog sequences generated. This mutation alone is

459  insufficient to drive an increase in zoonotic risk and so the risk to human populations must be

460  considered very low.

461 Infection of unusual species with influenza A of avian origin H5N1 raises important questions
462  about the potential implications for infection of conservation species. Clearly, the increasing detection
463  of mammalian infection with these viruses is of global interest, not least through the potential for

464  mammalian adaptation and establishment of mammal-to-mammal transmission. This factor is being
465  monitored globally wherever mammalian infection is detected, and potential adaptive mutations

466  scored for relevance to potential viral adaptation. Critically, understanding the implications of
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467  infection of captive, potentially rare or endangered species is key to enabling prevention of such
468  occurrences. Clearly the feeding of wild shot birds to captive carnivores whilst infection pressure is
469  high in wild birds should be discouraged in line with similar recommendations given to keepers of
470  Dbirds of prey or in alternative a rigorous risk assessment should be carried out before any carcass is

471 fed to any of these animals.
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Table 1: Immunohistochemistry findings in ten bush dogs infected with HPAI H5SN1

made available under aCC-BY-NC-ND 4.0 International license.

Tissue No of Cell types and Bush dogs
Labelling | Bush Strength of labelling (+ to ++++) affected.
Summary | dogs (Case
number)
Cerebrum ++ 5/10 | Neurons (+), glial cells (++), ependymal 1,6,8,9, 10
cells (+++), meninges (++)
Cerebellum ++ 3/10 | Granule cells (++), Purkinje cells (+), glial 1,6,9
cells (++), meninges (++), choroid plexus
()
Brainstem +++ 1/10 | Neurons (+++), glial cells (++), ependymal | 6
cells (+), endothelium (+)
Eye ++ 3/10 | Macrophages (++), uveal smooth muscle 3,6
(++), vascular wall* (cornea, uvea, choroid,
optic nerve) (+).
Nictitans glandular epithelium +++ (1/10) 4
Lungs ++ 6/10 | Bronchiolar epithelium (++), macrophages | 3,4,6,7,8,9
(+), rare type 1 pneumocytes (+)
Heart + 2/10 | Cardiomyocytes (+), endothelium (+), 3,9
macrophages (+)
Liver + 6/10 | Hepatocytes (+), bile duct epithelium (++), | 2,3,6,7,8,9
macrophages (+), endothelium (+), serosal
cells (+)
Spleen + 3/10 | Macrophages (+), smooth muscle cells (+), | 7,8,9
serosal cells
Lymph ++ 3/10 | Macrophages (++), smooth muscle cells (+), | 2,3, 9
Nodes rare serosal cells (+), vascular wall*(++)
Kidneys + 3/10 | Vascular endothelium, tunica media (++), 2,3,9
macrophages (+), smooth muscle capsule
()
Adrenal +++ 2/10 | Acinar epithelium (+++), macrophages (+) | 3,5
Glands
Pancreas + 2/10 | Acinar epithelium (+), macrophages (+), 5,9
endothelium (+)
Intestines + 2/10 | Smooth muscle (++), macrophages (+), 2,9
endothelium (+), neuronal cell body (+)

*Vascular wall includes endothelium and/or tunica media
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Table 2: Molecular assessment of post-mortem samples received for retrospective testing

Real-time RT-PCR

Whole Genome Sequence (GISAID reference)

Case No. S let S ling dat
ase o ample e Ampring cate Hp Animal ID/Source Accession Number
M-gene  H5 N1
1 Liver 17th Nov 2022 + + + / /
1 Kidney 17th Nov 2022 + + + / /
A/Bush
I Lung 17th Nov 2022 T n +  dog/England/037675/2022 EPLISL_17360134
1 Spleen 17th Nov 2022 + + + / /
A/Bush
2 Ascitic fluid 18thNov2022  + i +  dog/England/037680/2022 EPLISL_17257532
2 Viscera 18th Nov 2022 + + + / /
A/Bush
3 Ascitic fluid 18th Nov2022  + n +  dog/England/037682/2022 EPLISL_17257533
3 Intestine 18th Nov 2022 + + + / /
A/Bush
4 Ascitic fluid 19th Nov2022  + n +  dog/England/037684/2022 EPLISL_17257534
4 Intestine 19th Nov 2022 + + + / /
4 Liver 19th Nov 2022 + + + / /
5 Ascitic fluid 19th Nov 2022 + + + / /
5 Intestine 19th Nov 2022 + + + / /
5 Kidney 19th Nov 2022 + + + / /
5 Liver 19th Nov 2022 + + + / /
A/Bush
5 Urine 19th Nov 2022 + + + dog/England/068984/2022 EPLISL_17710037
A/Bush
6 Brain 20th Nov 2022 n " +  dog/England/058198/2022 EPLISL_17521050
6 Intestine 20th Nov 2022 + + + / /
6 Kidney 20th Nov 2022 + + + / /
6 Liver 20th Nov 2022 + + + / /
6 Lung 20th Nov 2022 + + + / /
6 Oral swab 20th Nov 2022 NEG NEG NEG / /
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6 Rectal swab 20th Nov 2022 NEG NEG NEG / /
A/Bush
7 Intestine 21st Nov 2022 + + + dog/England/037689/2022 EPLISL_I7257535
7 Kidney 21st Nov 2022 + + + / /
Liver 21st Nov 2022 + + + / /
A/Bush
8 Intestine 21st Nov 2022 + + + dog/England/037690/2022 EPLISL_17257536
8 Kidney 21st Nov 2022 + + + / /
8 Liver 21st Nov 2022 + + + / /
8 Spleen 21st Nov 2022 + + + / /
9 Ascitic fluid 22nd Nov 2022 + + + / /
9 Brain 22nd Nov 2022 + + + / /
9 Intestine 22nd Nov 2022 + + + / /
9 Kidney 22nd Nov 2022 + + + / /
9 Liver 22nd Nov 2022 + + + / /
9 Lung 22nd Nov 2022 + + + / /
A/Bush
9 Pleura 2ndNov2022  + " +  dog/England/037691/2022 EPLISL_17257537
9 Spleen 22nd Nov 2022 + + + / /
9 Stomach swab 22nd Nov 2022 + + + / /
9 Tonsil 22nd Nov 2022 + + + / /
10 Heart 25th Nov 2022 NEG NEG NEG / /
A/Bush
10 Tntestine 25thNov2022  + n +  dog/England/058954/2022 EPLISL_17521048
10 Liver 25th Nov 2022 NEG NEG NEG / /
10 Lung 25th Nov 2022 NEG NEG NEG / /
10 Stomach 25th Nov 2022 NEG NEG NEG / /
10 Traches 25th Nov 2022 NEG NEG NEG / /

Legend. +: positive RRT-PCR result; NEG: negative RRT-PCR result; /: no data available.
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Table 3: (a) Molecular assessment of enclosure environmental samples taken during the mortality event in bush dogs. (b) Molecular assessment of non-
bush dog species taken during the mortality event in bush dogs. (¢c) Molecular and serological assessment of samples taken from surviving bush dogs.

Real-time RT-PCR

Whole Genome Sequence (GISAID reference)

(a) Sample type Sampling date - -
M-gene HPH5 NI Animal ID/Source Accession Number
Bush dog water A/Bush
trough & 17th Nov 2022 + + + dog/England/058953/2022 EPI_ISL 17521026
Bush dog pond water  19th Nov 2022 NEG NEG NEG / /
Bush dog pond silt 19th Nov 2022 NEG NEG NEG / /
Top car park water 21st Nov 2022 NEG NEG NEG / /
gai‘;tr“c Gemerator 514 Nov2022  NEG NEG NEG / /
Heat Generator water  21st Nov 2022 NEG NEG NEG / /
Bottom toilet, run off  21st Nov 2022 NEG NEG NEG / /
Top toilet, run off 21st Nov 2022 NEG NEG NEG / /
Bush dog pond water  22nd Nov 2022 NEG NEG NEG / /
Bridge drain water 22nd Nov 2022 NEG NEG NEG / /
Sluice drain water 22nd Nov 2022 NEG NEG NEG / /
Top pond foam 22nd Nov 2022 NEG NEG NEG / /
Inflow pond water 22nd Nov 2022 NEG NEG NEG / /
Bush dog pond silt 22nd Nov 2022 NEG NEG NEG / /
Bush dog pond water ~ 06th Mar 2023 NEG NEG NEG / /
Bush dog faeces ég;hz—z?.nd Nov NEG NEG NEG / /
Tiger faeces 1 06th Oct 2022 NEG NEG NEG / /
Tiger faeces 2 06th Nov 2022 NEG NEG NEG / /
Tiger faeces 3 11th Nov 2022 NEG NEG NEG / /
bY'S | S ling d Real-time RT-PCR
(b) Sample type ampling date M-_gene HPHS NI
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Barnacle goose

. 08th July 2022 NEG NEG NEG
viscera
Tiger paw 1 fur Nov-22* NEG NEG NEG
Tiger paw 2 claw Nov-22* NEG NEG NEG
Tiger paw 3 pad Nov-22* NEG NEG NEG
Pheasant 1 OP Nov-22* NEG NEG NEG
Pheasant 1 C Nov-22* NEG NEG NEG
Pheasant 1 Brain Nov-22* NEG NEG NEG
Pheasant 2 OP Nov-22* NEG NEG NEG
Pheasant 2 C Nov-22* NEG NEG NEG
Pheasant 2 Brain Nov-22* NEG NEG NEG
Real-time RT-PCR
Case Number Sample type Sampling date M- HP N1 HP HS5N1 HI test
gene HS5
Oral swab 06th March  \p5 NEG  NEG
2023 .
11 06th March + (1:16 titre)
Rectal swab 2003 are NEG NEG NEG
Oral swab 06th March  \p5 NEG  NEG
2023 i
12 06th March + (1:32 titre)
Rectal swab 2023 NEG NEG NEG
Oral swab 06th March  \p5 NEG  NEG
2023
13 06th March NEG
Rectal swab 2023 NEG NEG NEG
Oral swab 06th March — \p5 NEG  NEG
2023
14 06th March NEG
Rectal swab 2023 NEG NEG NEG
15 Oral swab 06thMarch  \pG  NEG  NEG NEG

2023
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Rectal swab (2)(6)313 March NEG NEG NEG

Legend. +: positive RRT-PCR result; NEG: negative RRT-PCR result, /: no data available; *: exact date is unknown.
670
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Figure 1: Timeline of mortality event within the bush dog enclosure
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Figure 2:

High pathogenicity avian influenza virus HSN1 in bush dogs. (a) Liver, H&E. Acute, random
focal hepatocellular necrosis, comprised of karyorrhectic debris and fibrin exudation with rare
neutrophils and histiocytes. (b) IHC shows viral antigen in hepatocytes (thick brown arrow) on the
periphery of the lesion, and in cellular debris. (¢) Brain, cerebral cortex (CC), H&E. Vasculitis with
segmental multifocal infiltration of a venule wall with neutrophils and histiocytes, is shown (thin

black arrows). Multifocal to locally extensive necrosis and inflammation extends from the meninges
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into the adjacent neuropil (black circle). (d) IHC demonstrates antigen in vascular endothelial (black
arrow) and arachnoid epithelial cells (blue arrow). (e) Lung, H&E. The bronchiolar lumen (B) is filled
with degenerate and viable neutrophils, macrophages, eosinophilic material and shed epithelial cells,
and the lamina propria and submucosa of the bronchiolar wall is diffusely mildly infiltrated by
lymphocytes, histiocytes and fewer neutrophils. Adjacent alveolar spaces are collapsed and alveolar
septae congested and mildly expanded by neutrophils and macrophages. (f) IHC labelling is present in
bronchiolar epithelial cells (black arrows) and within shed epithelial cells and macrophages in the
lumen. (g) Adrenal gland, H&E. A subacute focal severe necrotising vasculitis is seen with expansion
of the vascular wall with neutrophils, pyknotic cellular debris and fewer mononuclear cells (black
arrowheads), with subacute multifocal severe necrosis and inflammation of the adjacent epithelial
cells in the acini of the adrenal medulla and cortex. (h) IHC highlights viral antigen in the acinar

epithelial cells (black arrows).
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Figure 3. (a) Time-resolved phylogenetic analysis of HSN1 HPAIV genotype AIV09 (AB)
concatenated from genomes. Sequences from UK captive and wild birds, as well as the sequences
obtained from the bush dogs are coloured accordingly. (b) A subset of the phylogenetic tree shown in
A focussing on the bush dog sequences and the amino acid changes therein. Sub-groups A and B

described in the text are highlighted.

UK Captive Birds
@® UK Wild Birds
® Safari Park
European Avian Sequences

—
2021.5 2022.0 2022.5 2023.0
Year
B PB2 PB1|PA |HA|M2|NS1
123 403 627 598 701| 6 5311392 44| 183
AEnvironment/England/058953/2022_|H5N1|_2022-11-17 E \Y K D D T S G D G
—[LA/Bush_dog/England/037682/2022_\H5N1 |_2022-11-18 E Vv K D D T S G D G A
ABush_dog/England/058954/2022_|H5N1|_2022-11-25 E \Y K D D T S G D G
] A/Bush_ 022_|H5N1|_2022-11-19 E | E G N T R G D G
A/Bush_ 684/2022_|H5N1]_2022-11-19 E | K G D T R R G G
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22 E | K G D T R G D G
_ENBUsh_dogIEngland/037680/2022_\H5N1 |_2022-11-18 E | K G D T R G D G B
|—4 A/Bush_dog/England/058198/2022_|H5N1|_2022-11-20 K | K G D T R G D R
A/Bush_ 037 _|H5N1]_2022-11-21 K | K G D T R G D R
|_. A/Bush_dog/England/037690/2022_|H5N1|_2022-11-21 K | K G D A R G D R

2022.7 2022.9 2023.1 20233
Year
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Figure S1. Midpoint-rooted maximum-likelihood phylogenetic
trees containing the sub-sampled set of H5N1 clade 2.3.4.4b
global sequences along with those obtained from the Safari park.
Seqguences representative of the predominant genotypes
detected within the UK (along with their European Union
Reference Laboratory genotype designation) are coloured
accordingly.
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PB2

A/Bush_dog/England/037690/2022_|H5N1|_2022-11-21
A/Bush_dog/England/058198/2022 |H5N1|_2022-11-20
A/Bush_dog/England/037689/2022_|H5N1|_2022-11-21
ABush_dog/England/037675/2022_|H5N1|_2022-11-17
A/Bush_dog/England/037680/2022_|H5N1|_2022-11-18
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22
ABush_dog/England/037684/2022_|H5N1|_2022-11-19
AfTurkey/England/143029/2022_|H5N1|_2022-10-31
A/Bush_dog/England/068984/2022 |H5N1|_2022-11-19
A/Bush_dog/England/037682/2022_|H5N1|_2022-11-18
A/Environment/England/058953/2022_|H5N1|_2022-11-17
A/Bush_dog/England/058954/2022_|H5N1|_2022-11-25
A/Bufflehead_Duck/Northern_lreland/012321/2022_|H5N1|_2022-10-10
a/23005657-003/23_|H5N1|_2023-01-18

A/mute_swan/Austria/23001568-001/2023_[H5N1|_2023-01-05
A/Anser_anser_domesticus/Belgium/12994_0002/2022_[H5N1|_2022-11-02
Alchicken/Wales/023780/2023_|H5N1|_2023-02-11
Alchicken/Wales/059861/2023_|H5N1|_2023-04-22
Alcanada_goose/England/396207/2022_|H5N1|_2022-12-10
A/Gallus_gallus/Belgium/01111_0002/2023_|H5N1|_2023-02-03
Alchicken/England/121576/2022_|H5N1|_2022-09-22
A/domestic_duck/England/164793/2022_|H5N1|_2022-12-06
AfGallus_gallus/Belgium/00548_0001/2023_|H5N1|_2023-01-19
AlduckFrance/22P025647/2022_HSN1]_2022-12-10
A/Anser p 12774-41_3803-4/2022_|HEN1|_2022-10-18
Alchicken/England/114595/2022_|H5N1|_2022-09-02
A/Domestic_Duck/England/128223/2022 |H5N1|_2022-10-06
12905-0001/2022_|H5N1]_2022-11-08
Almute_Swan/Scotland/126261/2022_|H5N1|_2022-09-30
Alturkey/England/137790/2022_|H5N1|_2022-10-19
Aturkey/England/146512/2022_|H5N1|_2022-11-06
Amute_swan/Austria/23011165-001/2023_|H5N1|_2023-01-31
Aldomestic_duck/England/041295/2022_|H5N1|_2022-04-04
Adomestic_duck/England/104859/2022_|H5N1|_2022-08-05
Aturkey/England/081395/2022_|HEN1|_2022-05-31
| chicken/England't18905/2022_|HSN1|_2022-0-18
Alchicken/England/151023/2022_|H5N1|_2022-11-13
Alpheasant/Wales/016303/2022_|H5N1|_2022-02-20
- ACygnus_ 11304_( > |H5N1|_2022-09-21
 A/Chicken/England/ 15938612022 JHSN1|_2022-11-25
Alcommon_term/Germany-NI/AI03186/2022_|H5N1|_2022-06-07
Altawny_owl/Denmark/05372-1.01/2022_|H5N1|_2022-06-08
Algoose/Netherlands/22000487-001/2022_|HSN1|_2022-01-06
F Alchicken/Italy/22VIR10044-14/2022_|H5N1|_2022-10-21

AlCiconia_ciconia/Spain/22VIR12774-30_3394-2/2022_|H5N1|_2022-09-19
A/Branta_canadensis/Belgium/4821_0001/2022_|H5N1|_2022-04-07

1_L 001/2022_|H5N1|_2022-01-03
AlChroi 145_ _|H5N1|_2023-02-07
Ablack-headed_gull/Austria/23037203 001/2023_HBN1|_2023-01-21
Headed_Gull/England) 11/2

ABla
Alchicken/England/06263 H5N1 3 8
ACI i 1132_( > |H5N1|_2022-12-28
Alblack-headed jun/na\y/zsvwm1074/2022 \HSNI\ 2022-12-30
f 0 2023 3-03-23

Alchick 8
t Abiack headed jul\/l(a\y/ZSV\RSGBB 112023 |HEN1|_2023-06-11
AMute_Swan/Wales/057697/2022_[HSN1|_2022-03-04
A/Chicken/Scotland/141941/2022_|H5N1|_2022-10-29
Alchicken/Scotland/146221/2022_|H5N1|_2022-11-04
AlTurkey/England/127741/2022_H5N1|_2022-10-06
Adomestic_duck/England/146319/2022_|H5N1|_2022-11-05
Alchicken/England/150281/2022_|H5N1|_2022-11-11
Alchicken/England/118828/2022 |H5N1|_2022-09-17
Almute_swan/England/117298/2022_|HSN1|_2022-09-18
A/common_termn/Germany-NI/AI03185/2022_|HSN1|_2022-06-07
AlCorvus_monedula/Belgium/11918_0006/2022_|H5N1|_2022-10-10
E A/Gallus_gallus/Belgium/00322-0002/2023_|H5N1|_2023-01-10
A/Domestic_duck/England/159770/2022_|HEN1|_2022-11-28
AfGreat_black-backed_Gul/Netherlands/3/2022_|H5N1|_2022-03-15
A/mute_swan/Scotland/029919/2022_|H5N1|_2022-03-07
L AMixed_wild_birds/Belgium/10368_0001/2022_|H5N1|_2022-08-30
Albarnacle_goose/Scotland/292583/2021_|H5N1|_2021-11-12
Alchicken/England/070277/2021_|H5N1|_2021-12-13
Aiwhite_stork/Netherlands/22012595-002/2022_|[H5N1|_2022-06-03
Algreylag_goose/Netherlands/21038567-002/2021_|H5N1|_2021-11-09
AT 1234 ( »_|H5N1|_2022-01-24
_wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
Alchicken/England/057016/2021_|HSN1|_2021-11-12
AJEurasian_wigeon/Germany-SH/AI06143/2021_|H5N1|_2021-10-22
A/mute_swan/Netherlands/21039526-002/2021_|H5N1|_2021-11-24
Alduck/EgypyBA203600P/2022_|H5N1|_2022-03-30
Afturkey/Romania/10281_23VIR1145-10/2023_|HEN1|_2023-01-27
Aleygnus_olor/Romania/10102_23VIR1145-6/2023_|H5N1|_2023-01-09
Aleygnus_cyg ia/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Alcygnus_olor/Romania/17142_23VIR1145-1/2022_|H5N1|_2022-11-15
Alduck/Saratov/29-02V/2021_|H5N1]_2021-09-30
L Alduck/France/22P020165/2022_|H5N1|_2022-08-24
Atundra_swan/Toyama/1611W001/2022_|HSN1|_2022-11-26
A/Spot-billed_duck/Korea/K22-856-2/2022_|H5N1]_2022-11-17
AMandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10
A/Spot-billed_duck/Korea/K22-920/2022_|H5N1|_2022-11-21
Algoose/Hunan/SE284/2022_|HSN1|_2022-01-05
AlKorean_native_chicken/Korea/H127/2022_|H5N1]_2022-02-06
Aduck/Korea/H493/2022_|H5N1|_2022-10-17
Alchicken/Jiangxi/S40653/2021_|H5N1|_2021-12-07
Aleurasian_curlew/Netherlands/20016890-001/2020_|H5N1|_2020-11-01
Avlarge-billed_crow/Hokkaido/B008/2023_|HSN1|_2023-03-13
Alduck/Bangladesh/51601/2021_|HSN1|_2021-12-19
Aduck/Korea/H56/2022_|H5N1|_2022-01-21
AEurasian_wigeon/Hokkaido/Q71/2022_|H5N1|_2022-10-08
A/duck/Guizhou/S1321/2022_|H5N1|_2022-02-22
Alduck/Guangdong/S4525/2021_|H5N1|_2021-12-08
Aduck/Korea/H87/2022_|HSN1|_2022-01-29
Alchicken/Korea/H638/2021_|H5N1|_2021-12-23
Aduck/Korea/H608/2021_|H5N1|_2021-12-13
Aquail/Korea/H624/2021_HSN1|_2021-12-17
Alduck/Korea/H550/2021_|H5N1|_2021-11-16
Alduck/Korea/H541-3/2021_|HEN1|_2021-11-11
A/Bar-headed_Goose/TibetXZ1131/2021_|H5N1|_2021-05-20
Aturkey/ltaly/21VIR11053-1/2021_|H5N1|_2021-12-13
Alcommon_buzzard/Denmark/08287-1.01/2022_|H5N1|_2022-08-30
Alswan/Romania/10455_22VIR2749-4/2022_|H5N1]_2022-02-09
Avchicken/Hokkaido/HU-E001/2022_|H5N1|_2022-11-07
Alchicken/Hokkaido/HU-B301/2023_|H5N1|_2023-04-06
Allaying_hen/Romania/10470_22VIR2749-5/2022_|H5N1]_2022-02-10
Algoose/ltaly/IZSLT-21VIR10273/2021_|HSN1|_2021-11-22
88-001/2022_|H5N1|_2022-11-21
Algoose/France/21P014207/2021_|H5N1|_2021-12-23
Alpheasant/Wales/385129/2021_|H5N1|_2021-10-27
Alural_ow!Finland/14041_21RS3535-7/2021_|HSN1|_2021-10-01
t _|H5N1|_2021-10-14
Almute_ swan/Po\and/MB490 11/2021_|H5N1|_2021-11-08
8/2022_|F5N1|_2022-03-0:
Afmute_swan/Netherlands/21038706-002/2021_|H5N1|_2021-11-14
A/mallard/22P019377/France/2022_|H5N1|_2022-07-06
Alturkey/England/007586/2022_|H5N1|_2022-01-23
Ahnorthern 1982/0-2022_|H5N1|_2022-06-20
Alblack-headed_gullEngland/388256/2022_|HSN1|_2022-02-03
Alcommon_buzzard/Denmark/24271-1.02/2021-10-25_|H5N1|_2021-10-25
Alred_knot/Netherlands/21040956-003/2021_|H5N1|_2021-12-17
Aturkey/Germany-MV/AI08035/2021_|H5N1|_2021-10-20
AMallard/Netherlands/2/2022_|HSN1|_2022-02-14
Agreylag_goose/Netherlands/21037497-001/2021_|H5N1|_2021-10-19
Abarnacle_goose/England/293809/2021_|H5N1]_2021-11-26
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
A/Buteo_buteo/Belgium/2606_0006/2022_|H5N1|_2022-02-20
Alturkey/England/016515/2022_|H5N 1|_2022-02-20
AWithe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
Afturkey/England/057679/2021_|H5N1|_2021-11-16
Aswan/Romania/10678_22VIR2749-7/2022 |HSN1|_2022-02-23
1_|H5N1|_2021-10-19
Algoose/Tyumen/33-53V/2021_|H5N1|_2021-10-07
AEurasian_teal/Germany-BY/AI05977/2021_|H5N1]_2021-10-21
Agreylag_goose/Netherlands/21038417-001/2021_|H5N1|_2021-11-07
A/Anser_anser/Belgium/00939-0011/2022_|H5N1|_2022-01-17
Aturkey/ltaly/21VIR10851/2021_|H5N1|_2021-12-06
Achicken/Tyumen/27-31V/2021_HSN1|_2021-10-06
Alpelican/Russia/ 032-1/2021_|H5N1|_2021-07-16
A/Canada_goose/Luxembourg/21239614/2021_|H5N1|_2021-12-10
Aturkey/Poland/H1910-T3/2021_|H5N1|_2021-11-01
Aturkey/ltaly/21VIR8585-1/2021_|HSN1|_2021-10-18
Alurkey/laly21VIR520-3/2021_IHSN1L_2021-11-14

bi
(W

23-011962-001 i _|H5N1|_2023-04-13
Awestern Jul\/Ca\l'orma/% 011273-002-original/2023_|H5N1|_2023-03-30
ic_goose/California/22-035144-003-original/2022_|H5N1|_2022-10-31

Aftarge-billed_ i _[H5N1|_2023-03-30

row/t _|H5N1|_2022-02-09
Avchicken/Hokkaido/HU-E010/2022 \HSNH 2022-11-06

Alwestern, 111118208 1_|H5N1|_2021-11-08
Albean 111118208’ 1_|H5N1|_2021-11-05
Alwhite—tailed 11201SZ0380/FB004721/M-2021_|H5N1|_2021-11-26

AlCormorantNamibia/141/2022_|HSN1|_2022-01-27
Alchicken/Lesotho/341.10/2021_|H5N1|_2021-05-29
Alchicken/Senegal/21VIR1084-5/2021_|H5N1|_2020-12-23
ATurkey/Hungary/16603/2021_|H5N1|_2021-04-13

A/Eurasian, W\geon/Nether\ands/S/ZD?o \H5N|| 2020-10-16
Dak 009198-001 . |HSN1_2022-03-26
003707-003/2022. |H5N1| 2022-02-0
Aturkey/South | Dakola/22 009980-001-original/2022_|H5N1|_2022-04-01

Alchicken/NL/FAV-0033/2021_|H5N1|_2021-12-21
AlGreat_Black-Backed_GuIINL/IOTH-0114_|H5N1|_2021-11-04
Afnorthern_gannetMA/22WI00050/2022_|H5N1|_2022-05-10
Alcommon_tern/ME/COTE_20220614_1/2022_|H5N1|_2022-06-14
A/gull/North_Carolina/W22-1215A/2022_|H5N1|_2022-12-06
Alperegrine_falcon/MA/22MM00756/2022_|H5N1|_2022-06-16
Alsanderling/MA/22HP00192/2022_|H5N1|_2022-03-03
009605-001 i _|H5N1|_2022-03-28
A/white-tailed_eag| 10 wlo—001/2021 \HSNH 2021-04-23
ute_swan/England/2926
A/European_| hsrrlngjull/Flnland/S722 21VIR7689 13/2021 |_|H5N1|_2021-08-01
N1|_2021 01
_|H5N1|_2021-11-02
2021_|H5N
111048. 7/M-2021_|H5N1|_2021-10-29

omestic_o

i

Afturkey/Germany-NI/Al04373/2021_|H5N1|_2021-04-27
A/ch\cken/Nemevlands/ZOm9879 001005/2020_|H5N1|_2020-12-14
00/2022_|H5N1|_2022-03-10

A/snowgoose/Kansastzz—ISQA/2022 |HSN1|_2022-03-14

A/lurkey/BC/AIVPHL ~91/2022_|H5N1|_2022-05-14

009326-002-origi  |H5N1|_2022-03-29
AlLady_Amhersts_pl in/22-013061-005 > [H5N1|_2022-04-28
Alsnow_goose/Kansas/W22-1778/2022_|H5N1|_2022-03-04
010122-001-origi > |H5N1|_2022-04-04
015810-002-origi _[H5N1|_2022-05-17
011121-003—origi _[H5N1|_2022-04-11
d-tailed | 011168-002_origi . |H5N1|_2023-03-23
F 037270-002-origi _[H5N1|_2022-11-14
Aurkey/Utah/22-032951-001-original/2022_IHSN1|_2022-10-11
1226/2022_|H5N1|_2022-12-05
035154-002-ori > |H5N1|_2022-11-01
012933-001-ori > |H5N1|_2022-04-23
012756-001-ori > |H5N1|_2022-04-26
011791-004—origi > |H5N1|_2022-04-15
/_York/22-035476-001-origi _[H5N1|_2022-11-03
037360-002-original/2022_|H5N1|_2022-11-16
4 Aig 038970-002-ori > [H5N1|_2022-12-01
i 032962-001-origi > |H5N1|_2022-10-14

014663-004

“— A/snow_goose/North_Dakota/N22— 04/2022 > |H5N1|_ 2022-04-08
032661-001 _|H5N1|_2022-10-12

Alohicken/North_Dakota/22-032850-001-original/2022_|HSN1|_2022-10-14
037028-001 _|H5N1|_¢ 2022 11-16
! York/23-005700-001—ori , IHSN1|_2023-02-1
Alblack_\ vul(ule/LoulSlana/WZS 119/2023 \H5N1| 2023-02-08
turkey/P 035178-00  |HN1|_2022-11-01
Algoose/Virginia/W22-773/2022. \HSNI\ 2022-09-29
bl inged_teal/Texas/UGAI. >_|H5N1|_2022-10-01
Ablack_vuiture/Georgia/W22-675A/2022_|H5N1|_2022-08-23
Ablack vu\(ure/Gecrgla/WZZ 619B/2022_|HSN1|_2022-08-22
Alblack_\ >_|H5N1|_2022-08-25
iA/eag\e/Sculh Carc\lna/W23—142A/2023 _|H5N1|_2023-02-19
Ablack_vulture/South_Carolina/W22-1080A/2022_|H5N1|_2022-11-02
Al vlurolGoorgia/22-9330/12022_HSN1|_2022-03-29
- 035153-001 |H5N|\ 2022-10-28
Avblack 623/2022_|H5N1|_2022-08
Ablack vu\(ure/V\rgmla/W22 667D/2022_|H5N1|_2022-08-22
1 A/chlcken/Nonh 1_Carolina/22-033522 001 —original/2022_|H5N1|_2022-10-19

2 22-015259-002 > |H5N1|_2022-05-16
Avblack ia/23-015076-001-origi _|H5N1|_2023-04-06
/_York/22-010200-002-ori _IHEN1|2022-04-04
009287001 ) |H5N1|_2022-0:
Algreat_horned_owl/New_York/23-005127-001-original/2023_| \H5N1| 2023-02-10
35578-001-ori > [H5N1|_2022-11-04
ACanada_goose/New_York/23-005699-001-0riginal2023_HSN1|_2023-02-15
008890-007. > [H5N1|_2022-03-22
AlchickerNew_York/22-010321-002-0rig > |H5N1|_2022-04-04
- 012855-004—origi  |H5N1|_2022-04-25
013220-002-0riginal/2022_|HEN1|_2022-04-28

Albald_eaglelFlorida/22-134-OP/2022 JHSN1_2022-02-12
011343-001 _[H5N1|_2022-04-12
Lg— Avbald. |_eagle/Florida/W22-189/2022_|H5N1|_2022-03-03
Afbald_eagle/Florida/W22-191/2022_|H5N1]_2022-03-08

034813-00: >_|H5N1|_2022-10-27
Afturkey/South_Dakota/22-010139-001-original/2022_|H5N1|_2022-04-04
L Ared-tailed | 3-008517-001—origi 3_|H5N1]_2023-03-05

Algoose/Louisiana/W22-1146A/2022_|HSN1|_2022-12-05
y 012974-002-origi _|H5N1|_2022-04-26
014294-007—origi _|H5N1|_2022-05-08
_Dakota/22-008485-002—ori > |H5N1|_2022-03-21
i 005401-001-origi _|H5N1|_2023-02-14
010312-001-origi ) |H5N1|_2022-04-04
A 015271-002—origi ) |H5N1|_2022-05-16
" 013446-001 i )_|H5N1|_2022-04-29

A/snow_goose/Kansas/W22-199D/2022_|H5N1|_2022-03-12
A/barn ow\/BC/AIVPHL 123/2022_|H5N1|_2022-05-19
012125-00: i _|H5N1|_2022-04-19
[A/lurkey/Ulah/22—031727—001—0r|g|na|/2022JH5N1\ 2022-10-05
i 035241 _|H5N1|_2022-11-02

007468-001-ori _|H5N1|_2023-03-02
Agreat_t homed owlColorado/23-005620-00'-0rginal/202_JHSN1|_2023-02-14
_|H5N1|_2023-02-04

Alvulture/South Cavolma/WZZ 1112/2022_|H5N1|_2022-12-01
| Alsnow_goose/North_Dakota/N22-06/2022_|H5N1|_2022-04-08

AChicke/ABIFAV-0222-01/2022_HEN1|_2022-05-16
Agreat_horned_owl/C 822001 , |H5N1|_2023-03-03
AlPekin_duck/California/22-036722-001-original/2022_|H5N1|_2022-11-14
Algreat_horned_owl/ldaho/23-011169-003-original/2023_|H5N1|_2023-03-28

Albald_ \_Carolina/23-008111-001-origi }_|H5N1|_2023-03-04
t-tailed > |H5N1|_2022-12-13
Algoose/Louisiana/22-033391-001-original/2022_|HSN1|_2022-10-14
-005607-001-ori > [H5N1|_2022-11-11
blue-winged_teal/ Texas/UGAL > |H5N1|_2022-10-01
L Abald_ y 005987-001—ori 3 |H5N1)_2023-02-21
\_Dakota/22-033350-005-origi > |H5N1|_2022-10-18

Ablue-winged_teal/Texas/UGAI22-2961/2022_|H5N1|_2022-09-01

AlgooselLoisiana/W22-1163/2022 HEN1|_2022-12-05
037884-001-ori > |H5N1|_2022-11-24
038012-001-origi _[H5N1|_2022-11-24
Apelican/Costa_Rica/[NG-0012-D0370-23/2023_|H5N1|_2023-01-26
Alduck/Minnesota/UGAI22-3834/2022_|H5N1|_2022-09-14
Alblue-winged t 680/2022_|H5N1|_2022-09-01
ican 015045-001-origi _[H5N1|_2023-03-14
American_crow/New_York/23-006663-001—ori _[H5N1|_2023-02-27
Algreat_horned_owl/Wyoming/23-014892-001-ori _|H5N1|_2023-04-1
035234-001-origi > |H5N1|_2022-11-01
Alpheasant/New_York/22-008760-008 orginal/2022_|H5N1|_2022-03-22
L ) |H5N1]_2022-10-18
Alchicken/BC/AIVPHL-30/2022 \HSNH 2022-05-02
014327-002-origi > |H5N1|_2022-05-07
Alcanada_goose/BC/AIVPHL-241/2022 IHSN1|_2022-09-12
Aturkey_vulture/Californi 883-00 _|H5N1|_2023-02-01
A/duck/BC/AIVPHL— 139/2022_\H5N1 |_2022-05-20
Aturkey. /_York/23-011005-001-ori _[H5N1|_2023-04-06
Agreat_t homed oW/BC/AIVPHL-277/2022_JHSN1[_2022-11-14
007350-001 }_|H5N1|_2023-03-03

NAnasy\alyrhynchos domesticus/Belgium/14735-0001/2022_|H5N1|_2022-12-21

mg@ e GG ED 1 $01/2024.04.18.590032; this version posted April 18, 2024. The copyright holder,

AlChinese_tingneck_p! 035394-001_orig  |HEN1|_2022-11-03

A/great_horned _c 011850-001-origi 3_|H5N1|_2023-04-12
ed-tailed_hawk/California/23-006644-003-origi ) |HEN1|_2023-02-14
A/Western_screech_c i 010027-001 i _|H5N1|_2023-03-23

PB1

A/Bush_dog/England/037682/2022_|H5N1|_2022-11-18
A/Environment/England/058953/2022_|H5N1|_2022-11-17
A/Bush_dog/England/058954/2022_|H5N1|_2022-11-25
Aurkey/England/143029/2022_|H5N1|_2022-10-31
A/Bush_dog/England/037690/2022_|H5N1|_2022-11-21
ABush_dog/England/037675/2022_|H5N1|_2022-11-17
A/Bush_dog/England/037689/2022_|H5N1|_2022-11-21
A/Bush_dog/England/068984/2022_|H5N1|_2022-11-19
A/Bush_dog/England/037680/2022_|H5N1|_2022-11-18
$A/Bufflehead_Duck/Northern_lreland/012321/2022_|H5N1|_2022-10-10
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22
A/Bush_dog/England/058198/2022_|H5N1|_2022-11-20
A/Bush_dog/England/037684/2022_|H5N1|_2022-11-19
Alchicken/Wales/023780/2023_|H5N1|_2023-02-11
Alchicken/Wales/059861/2023_|H5N1|_2023-04-22
Alcanada_goose/England/396207/2022_|H5N1|_2022-12-10
AfGallus_gallus/Belgium/01111_0002/2023_|H5N1|_2023-02-03
AfGallus_gallus/Belgium/00548_0001/2023_|H5N1|_2023-01-19
Alchicken/England/121576/2022_|HEN1|_2022-09-22
A/domestic_duck/England/164793/2022_|H5N1|_2022-12-06
A/mute_swan/Austria/23001568-001/2023_|H5N1|_2023-01-05
Alcoscoroba_swan/Austria/23005657-003/23_|H5N1|_2023-01-18
A/Anser_anser_domesticus/Belgium/12994_0002/2022_|H5N1|_2022-11-02
A/Anas_platyrhynchos_domesticus/Belgium/14735-0001/2022_|H5N1]_2022-12-21
A/Anser_anser/Spain/22VIR12774-41_3803-4/2022_|H5N1]_2022-10-18
Alduck/France/22P025647/2022_|HEN1|_2022-12-10
Alchicken/England/114595/2022_|H5N1|_2022-09-02
Alcommon_tern/Germany-NI/Al03185/2022_|H5N1|_2022-06-07
A/Chicken/Scotland/141941/2022_|H5N1|_2022-10-29
Alchicken/Scotland/146221/2022_|H5N1|_2022-11-04
Alchicken/England/150281/2022_|H5N1|_2022-11-11
Alchicken/England/118828/2022_|HEN1|_2022-09-17
'Aldomestic_duck/England/146319/2022_|H5N1|_2022-11-05
ATurkey/England/127741/2022_|HSN1|_2022-10-06
A/mute_swan/England/117298/2022_|H5N1|_2022-09-18
 A/Gallus_gallus/Belgium/00322-0002/2023 HSN1]_2023-01-10
A/Goose/Netherlands/22020788-001/2022_|H5N1|_2022-11-21
A/pheasant/Wales/016303/2022_|H5N1|_2022-02-20
Alturkey/England/081395/2022_|H5N1|_2022-05-31
Aldomestic_duck/England/041295/2022_|H5N1|_2022-04-04
Aldomestic_duck/England/104859/2022_|H5N 1|_2022-08-05
Adturkey/England/137790/2022_|H5N1|_2022-10-19
Alchicken/England/1 18935/2022_|HSN1]_2022-09-18
Alchicken/England/151023/2022_|H5N1_2022-11-13
A/mute_Swan/Scotland/126261/2022_|H5N1|_2022-09-30
A/Pelecanus_conspicillatus/Belgium/12905-0001/2022_|H5N1|_2022-11-08
A/Domestic_Duck/England/128223/2022_|H5N1|_2022-10-06
Aturkey/England/146512/2022_|H5N1|_2022-11-06
Amute_swan/Austria/23011165-001/2023_|H5N1|_2023-01-31

[ AlChicken/England/159386/2022_|H5N1|_2022-11-25

 HSN1|_2022-06-0
A/goose/Nemevlands/ZZﬂU(M&7 001/2022_|H5N1|_2022-01-06
Attawny_owl/Denmark/05372-1.01/2022_|H5N1|_2022-06-08
A/Cygnus_olor/Belgium/11304_0009/2022_|H5N1|_2022-09-21
A/mute_swan/Scotland/029919/2022_|H5N1|_2022-03-07
AlGreat_black-backed_ Gul\/Nether\ands/S/ZOZZ _|H5N1|_2022-03-15

3_|H5N1|_2023-04-14
> |H5N1|_2022-12-28
Ahblack-headed gull/llaly/Za\/lm107—4/2022 H5N1|_2022-12-30

ACH ¥ 145_ _|H5N1|_2023-02-07
Ablack-headed g 1203-001/2023 \HSNI\ 2023-01-21
lack-headed_gull/En H5N1|_2023-03-23
AfTurkey/England/130
Alchicken/Er

I

106733/2022_|HS! 2022-08-13
14874/2022_|H 09-04
A/black headed_gull/ltaly/23VIR5685-1/2023_|H5N1|_2023-06-11

98/2022_|H5N1|_2022-06
A/ma\lard/ZZPOW9377/France/2022 2_|H5N1|_: 2022 07 06

4-14/2022_|H5N1]. 10-21
EA/Cu:cmla 1_ciconia/Spain/22VIR12774-30_3394-2/2022_|H5N1|_2022-09-19
L 192-001/2022_|H5N1|_2022-01-03

A/Mute_Swan/Wales/057697/2022_|H5N1|_2022-03-04
A/Branta_canadensis/Belgium/4821_0001/2022_|H5N1|_2022-04-07
A/Domestic_duck/England/159770/2022_|H5N1|_2022-11-28
AMixed_wild_birds/Belgium/10368_0001/2022_|H5N1|_2022-08-30
Eurasian_wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
Algreylag_goose/Netherlands/21038567-002/2021_|H5N1|_2021-11-09
Alwhite_stork/Netherlands/22012595-002/2022_|H5N1|_2022-06-03
A/mute_swan/Netherlands/21039526-002/2021_|H5N1|_2021-11-24
AVEurasian_wigeonGermany-SHIAIOG143/2021_IHSN1|_2021-10-22
H5N1|_2021-10-14
ACh\cken‘Eng\and‘OSﬂ)IG 2021_|HSN1|_2021-11-12
AT X 1234_ > |H5N1|_2022-01-24
Abarnacle_goose/Scotland/292583/2021_|H5N1|_2021-11-12
Alchicken/England/070277/2021_|HSN1|_2021-12-13
Aturkey/Romania/10281_23VIR1145-10/2023_|H5N1|_2023-01-27
Alcygnus_olor/Romania/10102_23VIR1145-6/2023_|H5N1|_2023-01-09
Alcygnus_cygnus/Romania/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Alcygnus_olor/Romania/17142_23VIR1145-1/2022_|H5N1|_2022-11-15
Alduck/Saratov/29-02V/2021_|H5N1|_2021-09-30
A/duck/Egypt/BA203600P/2022_|H5N1|_2022-03-30
A/Canada_goose/Luxembourg/21239614/2021_|HSN1|_2021-12-10
Alturkey/Poland/H1910-T3/2021_|H5N1|_2021-11-01
Aturkey/Italy/21VIR9520-3/2021_|H5N1|_2021-11-14
A/Iurkey/ltaly/21\/|R8585 1/2021_|H5N1|_2021-10-18
a ania/10986_22VIR: 8/2022_|HEN1|_2022-03-07
Algreylag_goose/Netherlands/21038417-001/2021_|H5N1|_2021-11-07
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
Anorthern_ 0232/FB001982/0-2022_|H5N1|_2022-06-20
Ablack-headed_gull/England/388256/2022_|H5N1|_2022-02-03
A/common_buzzard/Denmark/24271-1.02/2021-10-25_|H5N1|_2021-10-25
Afturkey/England/007586/2022_|H5N1|_2022-01-23
Alturkey/Germany-MV/Al06035/2021_|H5N1|_2021-10-20
Albarnacle_goose/England/293809/2021_|HSN1|_2021-11-26
Alred_knot/Netherlands/21040956-003/2021_|H5N1|_2021-12-17
A/Mallard/Netherlands/2/2022_|H5N1|_2022-02-14
Agreylag_goose/Netherlands/21037497-001/2021_|H5N1|_2021-10-19
Alturkey/England/016515/2022_|H5N1|_2022-02-20
A/Withe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
10678 2 2022_|H5N1|_2022-02-23
A/Eurasian_teal/Germany-BY/Al05977/2021_|H5N1|_2021-10-21
A/Common buZzard/Denmark/08287 1.01/2022_|H5N1|_2022-08-30
1_|H5N1|_2021-10-19
A/goose/Tyumen/33-! 53V/202| _|H5N1|_2021-10-07
Alturkey/England/057679/2021_|H5N1|_2021-11-16
A/mute_swan/Netherlands/21038706-002/2021_|H5N1|_2021-11-14
Algoose/France/21P014207/2021_|H5N1|_2021-12-23
A/Anser_anser/Belgium/00939-0011/2022_|H5N1|_2022-01-17
Alturkey/Italy/21VIR10851/2021_|H5N1|_2021-12-06
Alchicken/Tyumen/27-31V/2021_|H5N1|_2021-10-06
Alpelican/Russia/1032-1/2021_|H5N1]_2021-07-16
Allarge-billed_crow/Hokkaido/B008/2023_|H5N1|_2023-03-13
A/chicken/HoKkaido/HU -E001/2022_|H5N1|_ 2022 11-07

d goose/C 035144-003 > |H5N1|_2022-10-31
Alsanderling/Oregon/23-011962-001—original/2023_HSN1|_2023-04-13
Awestern_gull/California/23-011273-00: | |HBN1| 2023-03-30
Acrow/Hol  |H5N1|_2022-02-09

Allarge-billed_crow/Hokkaido/0103E089/2023_|H5N1|_2023-03-30
Alchicken/Hokkaido/HU-E010/2022_|H5N1|_2022-11-06
hite-tailed_e 112018 721/M-2021_|HSN1|_2021-11-26
Albean_( 11111SZ0372/F 1_|H5N1|_2021-11-05
A/Korean_native_chicken/Korea/H127/2022_|H5N1|_2022-02-06
A/duck/Korea/H493/2022_|H5N1|_2022-10-17
A/Mandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10
A/goose/Hunan/SE284/2022_|H5N1|_2022-01-05
A/duck/Bangladesh/51601/2021_|H5N1|_2021-12-19
Alchicken/Korea/H638/2021_|H5N1|_2021-12-23
Aquail/Korea/H624/2021_|H5N1|_2021-12-17
Alduck/Korea/H550/2021_|H5N1|_2021-11-16
A/duck/Korea/H541-3/2021_|H5N1|_2021-11-11
A/duck/Guizhou/S1321/2022_|H5N1|_2022-02-22
Alduck/Guangdong/S4525/2021_|H5N1|_2021-12-08
A/Eurasian_wigeon/Hokkaido/Q71/2022_|H5N1|_2022-10-08
A/Bar-headed_Goose/Tibet/XZ1131/2021_|H5N1|_2021-05-20
Aftundra_swan/Toyama/1611W001/2022_|H5N1|_2022-11-26
A/Spot-billed_duck/Korea/K22-856-2/2022_|H5N1|_2022-11-17
Allaying_hen/Romania/10470_22VIR2749-5/2022_|H5N1|_2022-02-10
A/goose/ltaly/IZSLT-21VIR10273/2021_|H5N1|_2021-11-22
Alchicken/Hokkaido/HU-B301/2023_|H5N1|_2023-04-06
Aleurasian_curlew/Netherlands/20016890-001/2020_|H5N1|_2020-11-01
A/duck/FlaﬂCs/??PO?m65/2022 > |H5N1|_2022-08-24
A/Buteo_t ) |H5N1|_2022-02-20
A/duck/Korea/H608/2021 \HSNH 2021-12-13
A/Spot-billed_duck/Korea/K22-920/2022_|H5N1|_2022-11-21
A/swan/Romania/10455_22VIR2749-4/2022_|HSN1|_2022-02-09
A/duck/Korea/H87/2022_|H5N1|_2022-01-29
Alduck/Korea/H56/2022_|H5N1|_2022-01-21
Aturkey/Italy/21VIR11053-1/2021_|H5N1|_2021-12-13
Alchicken/Jiangxi/S40653/2021_|H5N1|_2021-12-07
A/Corvus_monedula/Belgium/11918_0006/2022_|H5N1|_2022-10-10
Alchicken/Senegal/21VIR1084-5/2021_|H5N1|_2020-12-23
E A/Cormorant/Namibia/141/2022_|H5N1|_2022-01-27
Alchicken/Lesotho/341.10/2021_|H5N1|_2021-05-29
ATurkey/Hungary/16603/2021_|HSN1|_2021-04-13
A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020-10-16
Alturkey/Germany-NI/Al04373/2021_|H5N1|_2021-04-27
A/chlcken/Nelher\ands/ZOOl9879 -001005/2020_|H5N1|_2020-12-14
e/England/385250/2021_|H5N1|_2021-11-01
A/pheasant/Wales/385129/2021_|H5N1|_2021-10-27
Alural owl/FlnIand/14041 _21RS3535-7/2021_|H5N1|_2021-10-01
1_|H5N1|_2021-11-02
A/Euvopean hernng guII/Flnland/9722 21VIR7689-13/2021_|H5N1|_2021-08-01
L|/2021 _|H5N1|_2021-11-08
21_|H5N1|_2021-12-06

[ was«mivﬁettmedoby@wznw ew iszthe author/funder, who has granted bioRxiv a license to display the preprint in f@@ﬂdﬂ%ndi@n/svw1\04320320/FB004417/M 2021 H8N1|_2021-10-29
013057-001 > |H5N1|_2022- mute_swal 1d/292632/2021_|HEN1|_2021-11-12
Alpheasant/Texas/22-010008-001-original/2022_|H5N1|_2022— de avallable under aCC BY NC ND 40 Internatlonal I|Cense Alwestern, 111118203 1_|H5N1|_2021-11-08
-005260-002/2022_|H5N1|_2022-02-21 Alwhite-tailed 1027616-001/2021_|H5N1|_2021-04-23
. wig \_Carolina/At ) |H5N1|_2022-01-08 Alchicken/NL/FAV-0033/2021_|H5N1|_2021-12-21
A th_Carolina/22-009332-001 i _|H5N1|_2022-03-27 A/northern_gannet/MA/22W100050/2022_|H5N1|_2022-05-10
Alsnowy_ > |H5N1|_2022-03-20 A/common_tern/ME/COTE_20220614_1/2022_|H5N1|_2022-06-14
i 007410-002- > |H5N1|_2022-03-10 A/Great_Black-Backed_Gul/NL/OTH-0114_|H5N1|_2021-11-04
A/great horned_owl/MA/22MM00199/2022_|H5N1|_2022-03-03 Alperegrine_falcon/MA/22MM00756/2022_|H5N1|_2022-06-16
I 012578-004 i > |H5N1|_2022-04-25 A/sanderlmg/MA/??HPOm92/2022JH5N1\ 2022-03-03

009605-001—origi _[H5N1|_2022-03-28
- A/guiliNorth_Carolina/W22-1215A/2022_|H5N1|_2022-12-06
/_York/22-035476-001-or > |H5N1|_2022-11-03
037360-002-origi > |H5N1|_2022-11-16
: ¢ i 032962001 -ori > |H5N1|_2022-10-14
9 038970-002-ori > |H5N1|_2022-12-01
i 012933-001-origi ) |H5N1|_2022-04-23
d-tailed 011168-002—origi | [H5N1|_2023-03-23

[A/lurkey/U'ah/ZZ 032951—001—0r|gmal/2022 |H5N1|_2022-10-11
037270-002 _[H5N1|_2022-11-14

035154-002-0ri > |HEN1]_2022-11-01
A/lurkey/BC/AIVPHL -91/2022_|H5N1]_2022-05-14
009326-00:  |HEN1|_2022-03-29
AlLady_Amhersts_p! isconsin/22-013061-005-ori > |H5N1|_2022-04-28
010122-001—origi ) |H5N1|_2022-04-04
011121-003-origi ) |H5N1|_2022-04-11
Alsnow_goose/Kansas/W22-1778/2022_|H5N1|_2022-03-04
012756-001-0riginal/2022_|H5N1|_2022-04-26
011791-004-origi > |HEN1|_2022-04-15
yoming/22-015810-002-origi . |HSN1]_ 2022-05-17
013057-001-origi _[H5N1|_2022-04-28
ia/22-012578-004-ori >_|H5N1|_2022-04-25
EA/domesuc duck/New_York/22-009324-004-origi >_|H5N1|_2022-03-28
035234-001-origi _|H5N1]_2022-11-01

Alsnow_goose/Kansas/W22-199A/2022_|H5N1|_2022-03-14
Afturkey/South_Dakota/22-009198-001-original/2022_| \H5N|| 2022-03-26
Alsnowy ¢ >_|H5N1|_2022-03
-007410-002-ori >_|H5N1|_2022-03-10
A/great horned_owl/MA/22MMO00199/2022_|H5N 1| _ 2022 03-03
)05: 002/2022_|H5N1|_: 02-21

Adturkey_vulture/Cali 005883-001-origi _|H5N1|_2023-02-01
_Dakota/22-010657-002-ori > |H5N1|_2022-04-06
Algreat_horned_owl/BC/AIVPHL-277/2022_|HSN1|_2022-11-14
014327-002-ori > |H5N1]_2022-05-0
— 4l Archicken/BC/AIVPHL-30/2022_|HEN1|_2022-05-02
Afturkey/South_Dakota/22-006792-001/2022_|H5N1|_2022-03-04
A/ducK/BC/A\VPHL 139/2022, \HSNH 2022-05-20

014663004  |H5N1|_2022-05-10
Alpheasant/Texas/22-010008-001-original/2022_|H5N1|_2022-03-29
Aturkey/South_Dakota/22-009980-001-original/2022_|H5N1|_2022-04-01

003707-003/2022_|H5N1]_2022-02-0'

—+ [ AsAmerican_wigeon/North_Carolina/AH0182954/2022_|H5N1|_2022-01-08
A/barn_owl/BC/AIVPHL-123/2022_|H5N1|_2022-05-19
SHOW I_goose/Kansas/W22-199D/2022_|H5N1|_2022-03-12

015271-00: igi 2_|H5N1|_2022-05-16
| Dakot: 010139-001 i > H5N1]_2022-04-04
\_Carolina/22-009332-001-origir _|H5N1|_2022-03-27

A/snow_goose/North_Dakota/N22-06/2022_|H5N1|_2022-04-08
A/snow_goose/North_| Dakola/N22 04/2022_|H5N1|_2022-04-08

015045-001-origi _|H5N1|_2023-03-14
_crow/New_York/23-006663-001~ori _|H5N1|_2023-02-27
A/goose/Loulslana/W22—|I46A/2022 |H5N1|_2022-12-05
il 013446-001-origi _|H5N1|_2022-04-29
y 012974-002-ori > |H5N1|_2022-04-26
A/(urkey/Utah/?? 031727 001—0ng|naV2022 |H5N1|_2022-10-05
035241-003- >_|H5N1|_2022-11-02
“103"’ 001-ori > |H5N1|_2022-04-04
Afurkey/South_Dakota/22-008485-002-original/2022_|H5N1|_2022-03-21
014294007 _|H5N1|_2022-05-08
-012125-00: i 2_|H5N1|_2022-04-19
007468-001-origi 5 |H5N1|_2023-03-02

Algreat_t horned owlColorado/23-005620-001-original2023_HNI|_2023-02-14
3 |H5N1|_2023-02-04

Algreat_horned_owl/C 007822-001 _|H5N1|_2023-03-0:
AlPekin_duck/California/22-036722-001-original/2022_|HEN1|_2022-11-14
AWestern_screech_ 010027-001 _|H5N1|_2023-03-23
E d-tailed_hawk/California/23-006644-003-origi _[H5N1|_2023-02-14
Algreat_horned_ 011850-001-ori _|H5N1|_2023-04-12
A/Chicken/AB/FAV-0222-01/2022_|H5N1|_2022-05-16
ia/23-005401-001-origi ) |H5N1|_2023-02-14
Alpelican/Costa_Rica/INC-0012-D0370-2312023_HSN1[_2023-01-26
8012-001 _[H5N1|_2022-11-24
Ablue-winged_teal/Texas/UGAI22-3268/2022_|H5N1|_2022-10-01
/ol ged_teal/Texas/UGAI22-2961/2022_|H5N1|_2022-09-01
037884-001-origi > |H5N1|_2022-11-24

Alred-tailed_hawk/Kansas/W22-1226/2022_|H5N1|_2022-12-05
A/goose/Louisiana/W22-1163/2022_|H5N1|_2022-12-05
A/great_horned_owl/ldaho/23-011169-003-original/2023_|H5N1|_2023-03-28

Algreat-tailed > |H5N1|_2022-12-13

Algoose/Lovisiana/22_033391-001originall2022_|HSN1]_2022-10-14

Albald_ \_Carolina/23-008111-001-ori [HSN1|_2023-03-04
i 034813-003—origi > |H5N1]_2022-10.

Aduck/Minnesota/UGAI22-3834/2022_|H5N1|_2022-09-14
Alturkey/South_Dakota/22-033350-005-original/2022_|H5N1|_2022-10-18
0 01  |H5N1|_2023-03-03
005607-001 > |H5N1|_2022-11-11
Algreat_horned ¢ 014892-001-origi _[H5N1|_2023-04-13
Ablue-winged teal Texas/UGAIZ2-3190/2022_IHSN1|_2022-10-01
Adbald_eagle/Mary 3 |H5N1]_2023-02-21
L Anblue-wi 680/2022_|H5N1|_2022-09-01
—A/vultuve/Soth Caronna/wzz 1112/2022_|H5N1|_2022-12-01
duck/F 033918-002-ori > |H5N1|_2022-10-18
008760-008—origi ) |HBN1|_2022-0:
Aturkey_\ vul(uve/New York/23-011005-001-original/2023_|HSN1|_2023-04-06
Aperegrine._f falcon/New York/23-005700-001-0riginal/2023_|HSN1|_2023-02-13
1a/22-032950-001 > |H5N1|_2022-10-14
A/gcasergm.a/wzz -773/2022_|H5N1|_2022-09-29
AVchicken/Florida/22-032661-001-origina/2022_|HSN1|_2022-10-12

037028-001-originall2022_|HSN1|_2022-11-16
AlChinese_ringneck_pl 035394-001-origi > |H5N1|_2022-11-03
Ablack_vulture/Louisiana/W23-119/2023_|H5N1|_2023-02-08
tur ia/22-035178-001-origi > |H5N1]_2022-11-01
Acanada_goose/BC/AIVPHL-241/2022 |HSN1| 2022-09-12
008517-001-origi 3 |H5N1] 05
Ablack vunuve/vlrgm.a/wzz 667D/2022_|H5N1|_2022-08-22
\_Carolina/22-033522-001-origi > |H5N1]_2022-10-19
New_Jersey/22-015259-00: _[H5N1|_2022-05-16
A/Canada_, /_York/23-005699-001-origi _|H5N1|_2023-02-15
IA/great horned_ow/New_York/23-005127-001-original/2023_|HSN1|_2023-02-10
yoming/22-035578-001 ) |H5N1|_2022-11-04
d : 011343-001 ~origi > |H5N1|_2022-04-12
hicken/ 013220-002-ori > |H5N1|_2022-04-28
/_York/22-010200-002-origi > |H5N1|_2022-04-04
Albald_eagle/Florida/W22-134-OP/2022_HEN1|_2022-02-12
008890-00  H5N1|_2022-0:
Aveagle/South_Carolina/W23-142A/2023_|H5N1|_2023-02-19
Alblack_vulture/South Carollnalwzz 1080A/2022_|H5N1|_2022-11-02
Adblack 623/2022_|H5N1|_2022-08
Ablack vuImre/Georg\a/W22 933C/2022_|H5N1|_2022-09-29
Ablack_vulture/Georgia/W22-675A/2022_|H5N1|_2022-08-23
Ablack 198/2022_|HEN1|_2022-08
Alblack vullure/South.Carolina/W22-6898/2022 JHSN1|_2022-08-25
lina/22-035153-001—origi > |H5N1|_2022-10-28
/_ York/22-010321-002-ori > [H5N1|_2022-04-04
009287-001—orig ) |H5N1|_2022-03-2
012855-004—origi _[H5N1|_2022-04-25

Abald_eagle/Florida/W22-189/2022_|H5N1|_2022-03-03
Albald eag\e/F\onda/WZZ 191/2022_|H5N1|_2022-03-08
~ i K: 00/2022_|H5N1|_2022-03-10

0.05

PA

LA d-tailed_t 008517-001-ori }_|H5N1|_2023-03-05
007350-001-origi _[H5N1|_2023-03-03
-005607-001-origi > [H5N1|_2022-11-11
 Alblue-winged_teal/Texas/UGAI22-3190/2022_|H5N1|_2022-10-01
Agreat_horned_¢ i 014892-001-origi _[H5N1|_2023-04-13
i 037884-001—ori [H5N1|_2022-11-24
Abald_eag 005987-001—origi , H5N1|_2023-02-21

Afred-talled_hawk/Kansas/W22-1226/2022JHSN1]_2022-12-05
Adblue-winged_teal/ Texas/UGAI22-3268/2022_|H5N1|_2022-10-01
Algreat_horned_ow!ldaho/23-011169-003-original/2023_|H5N1|_2023-03-28
AlgooselLouisi 033391-001 > |H5N1|_2022-10-14
t-tailed > |H5N1|_2022-12-13
Alduck/Minnesota/UGAI22-3834/2022_|H5N1|_2022-09-14
‘Alblue-winged_teallMinnesota/AV22-680/2022_|H5N1|_2022-09-01

038012-001 i 2_|H5N1|_2022-11-24
A/pe\lcan/Ccsia Rica/INC-0012-D0370-23/2023_|H5N1|_2023-01-26
-034813-003-ori >_|H5N1|_2022-10-27

Alblue-winged_teal Texas/UGAIZ2-2961/2022_|HGN1|_2022-09-01
\_Dakota/22-033350. > |H5N1|_2022-10-18

A/gcose/Lou\swana/WZZ 1163/2022. \HSNH 2022-12-05

l ing/Oregon/23-008234-001 ~ori }_[H5N1|_2023-02-04

007468001 -origi ) HSN1|_2023-03-02
Agreat_horned_owl/Colorado/23-005620-001—original/2023_|H5N1|_2023-02-14
[A/great horned 011850-001ori _|H5N1|_2023-04-12

Alred-tailed_hawk/Calfornia/23-006644-003-originall2023_HSN1]_2023-02-14
AWestern_screech_ 010027-001 }_|H5N1|_2023-03-2
Agreat_horned_owl/Colorado/23-007822-001-original/2023_|HSN1|_2023-03-03
A/Pekin_duck/California/22-036722-001-origi > |H5N1|_2022-11-14
AlChicken/AB/FAV-0222-01/2022_|H5N1|_2022-05-16
L 005401-001-origi _[H5N1|_2023-02-14
i 012125-002-ori  |H5N1|_2022-04-19
015045-001ori ) |H5N1|_2023-03-14
'A/American_crow/New_York/23-006663-001-original/2023_|H5N1|_2023-02-27
d _duck/Flori 033918-002 > |H5N1|_2022-10-18
A/goose/Lovisiana/W22-1146A/2022_|H5N1|_2022-12-05
- Afturkey_vulture/New_York/23-011005-001—original/2023_|H5N1|_2023-04-06
- Aibald_ 1_Carolina/23-008111-001-origi 3 |H5N1|_2023-03-04
i 012974-002-origi _[H5N1|_2022-04-26
Afturkey/South_Dakota/22-008485-002-original/2022_|H5N1|_2022-03-21
Aurkey Utah/22-031727-001-original/2022_IHSNI |_2022-10-05
035241 > |H5N1|_2022-11-02
F Aivulture/South_ Cavohna/wzz 1112/2022 HEN1|_2022-12-01
> |H5N1|_2022-04-04

014294-007—ori . JHSN1|_2022-05-08
Alsnow_goose/Kansas/W22-1778/2022_|H5N1|_2022-03-04
011121-003-ori > |H5N1|_2022-04-11
yoming/22-015810-002-ori > |H5N1|_2022-05-17
014663-004—orig _HBN1|_2022-05-10
Afturkey/BG/AIVPHL-91/2022_|HSN1|_2022-05-14
012756-001-ori > [H5N1|_2022-04-26
010122-001-origi ) |H5N1|_2022-04-04
/_York/22-035476-001 > |H5N1|_2022-11-03
037360-002-0riginal/2022_[H5N1|_2022-11-16
9 038970-002-ori > |H5N1|_2022-12-01
: ¢ i 032962-001-ori > |H5N1|_2022-10-14
012933-001 > |H5N1|_2022-04-23
AlLady_Amhersts_pt i 013061-005-0riginal/2022_|H5N1|_2022-04-28
yoming/22-009326-002-ori > |H5N1|_2022-03-29
011791-004-origi > |H5N1|_2022-04-15
ed-tailed_| 011168-00; | |H5N1|_2023-03-23
037270-002-origi > |H5N1|_2022-11-14
Aturkey/Utah/22— 032951-001-ongmav2022 |H5N1|_2022-10-11
[ Alsnow. 04/2022_|H5N1|_2022-04-08

A/Amencan_pehcan/Kansas/WZZ 200/2022_|H5N1|_2022-03-10
A/snow_goose/North_Dakota/N22-06/2022_|H5N1|_2022-04-08
Adturkey_vulture/California/23-005883-001-origi 3_|H5N1|_2023-02-01
Alchicken/BC/AIVPHL- 30/2022 |H5NH 2022-05-02
01432 >_|H5N1|_2022-05-07

A/duck/BC/AIVPHL-139/2022_|H5N1|_2022-05-20
Alturkey/South_Dakota/22-009980-001-original/’2022_|H5N1|_2022-04-01
Alcanada_goose/BC/AIVPHL-241/2022_|HSN1|_2022-09-12
A/snowgoose/Kansas/WZZ 199A/2022_|H5N1|_2022-03-14

. Dakota/22-009198-001_origi > |H5N1|_2022-03-26
015271-002-ori > |H5N1|_2022-05-16
013446-001—origi _[H5N1|_2022-04-29

Abam_ow/BC/AIVPHL-120/2022_HEN1|_2022-05-19
03515400 > |H5N1|_2022-11-01
\_Dakota/22-010657-00: _|H5N1|_2022-04-06
t Alturkey/Indiana/22-003707-003/2022_|H5N1]_2022-02-07
Alsnow_goose/Kansas/W22-199D/2022_|H5N1|_2022-03-12
\_Dakota/22-010139-001-ori > [H5N1|_2022-04-04
Adturkey/South_Dakota/22-006792-001/2022_|HSN1|_2022-03-04
Agreat_horned_owl/BG/AIVPHL-277/2022_|HSN1|_2022-11-14
'Alchicken/NL/FAV-0033/2021_|H5N1|_2021-12-21
Alsnowy_ow/MA/22MM00463/2022_|HSN1|_2022-03-20
i 007410-002-origi > |H5N1|_2022-03-10
Aleagle/South_Carolina/W23-142A/2023_|H5N1|_2023-02-19
Alblack_vulture/South_Carolina/W22-1080A/2022_|HSN1|_2022-11-02
Adblack 933C/2022_|H5N1|_2022-09-29
Alblack vulure/South Carolina/W22-623/2022_|HN1|_2022-08-22
Alblack vulture/South_CarolinaW22-6898/2022_|HSN1|_2022-08-25

Alblack_\ 675A/2022_|H5N1|_2 08-

A/b\ack vu\iurs/Georgla/WZZ 619B/2022_|H5N1|_2022-08-22
1_Carolina/22-035153-001-origir >_|H5N1|_2022-10-28

A 009287-001-origi _|H5N1|_2022-03-28

A/black Vulture/Vlrglma/WZZ -667D/2022. \HSNH 2022-08-22
C 22-033! 001 > |H5N1|_2022-10-19

Ablack_vult 015076-001-origi }_|H5N1|_2023-04-06
_Jersey/22-015259-002-origi > |H5N1|_2022-05-16
/_York/22-010200-002: _|H5N1|_2022-04-04
Adbald eagle/FIonda/W22 134-OP/2022_|H5N1|_2022-02-12
lina/22-009332-001-ori > [H5N1|_2022-03
013057-001-origi ) |H5N1|_2022-04-28
h /Texas/22-010008-001-origi _|H5N1|_2022-03-29

Algreat_hormed_ow/MA/22MM00199/2022_|HEN1|_2022-03-03
) |H5N1|_2022-01-08

| wige

hicken/D 005260-002/2022. |H5N 1| 2022-02-21

035234-001~ori _H5N1|_2022-11-01

:_duck/New_York 009324-004 i _|H5N1|_2022-03-28
012578-004 i _|H5N1|_2022-04-25

wam eagle/Florida/W22-191/2022_|H5N1|_2022-03-08
Abald_eagle/Florida/W22-189/2022_|H5N1|_2022-03-03
Alcommon_ter/ME/COTE_20220614_1/2022_|H5N1|_2022-06-14
A/gullNorth_Carolina/W22-1215A/2022_|H5N1|_2022-12-06
Alnorthern_gannetMA/22W100050/2022_|HSN1|_2022-05-10
Alperegiine_falconMA/22MOO756/2022_IHSN1_2022-06-16

09605-001—origi _[H5N1|_2022-03-28
Assanderling/MA/22HP00192/2022_|HSN1|_2022-03-03
AlGreat_Black-Backed_GUI/NL/IOTH-0114_|H5N1|_2021-11-04
Awhite-tailed_oagle/Netheriands/21027616-001/2021 JHSNH 2021-04-23
A/mute_swan/England/292632/2021_|H5N 1
Aural_owlFinland/14041_21RS3535-7/2021_|H5N1]_: 2021 10-01
Apheasant/Wales/385129/2021_|HSN1|_2021-10-27
1_HEN1|_2021-11-02
A/European_herring . gul/Finlanc/9722 21VIH7689 w3/2021 \st 2021-08-01
A/Canada_goose/England/3t

A/mute_swan/Poland/MB490-| L1/202| IHSNH 2021 11—08

omestic_duck/England HBN1|_2021-12-06
L 111048, FB004417/M-2021_|H5N1|_2021-10-29
Awestern 11111520376/FB004483/2021_|H5N1|_2021-11-08
i 19879 )_|H5N1|_2020-12-14

Aturkey/Germany-NI/AI04373/2021_[HEN1|_2021-04-27
A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020-10-16
A/Buteo_buteo/Belgium/2606_0006/2022_|H5N1|_2022-02-20
‘Alred_knot/Netherlands/21040956-003/2021_|H5N1|_2021-12-17
Ahnorthern B001982/0-2022_|H5N1|_2022-06-20
Aturkey/Germany-MV/AI08035/2021_[H5N1|_2021-10-20
Alturkey/England/007586/2022_|H5N1|_2022-01-23
Ablack-headed_gullEngland/388256/2022_|HSN1|_2022-02-03
Abarnacle_goose/England/293809/2021_|HSN1|_2021-11-26
Alcommon_buzzard/Denmark/24271-1.02/2021-10-25_|H5N1|_2021-10-25
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
Agreylag_goose/Netherlands/21037497-001/2021_IHSN1|_2021-10-19
1_|H5N1|_2021-10-19
679/2021 |HEN1|_2021-11-16
A/goose/Tyumen/33-53V/2021_[H5N1|_2021-10-07
16515/2022_|H5N1|_2022-02-20

A/Withe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
Algoose/France/21P014207/2021_HEN1|_2021-12-23

\ wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
A/mute_swan/Netherlands/21038706-002/2021_|H5N1|_2021-11-14
Alswan/Romania/10678_22VIR2749-7/2022_|H5N1|_2022-02-23
A/Eurasian_teal/Germany-BY/AI05977/2021_|H5N1|_2021-10-21
A/Canada_goose/Luxembourg/21239614/2021_[H5N1|_2021-12-10
Aturkey/Poland/H1910-T3/2021_|H5N1|_2021-11-01
Aturkey/ltaly/21VIR9520-3/2021_HSN1|_2021-11-14
Alturkey/ltaly/21VIR8585-1/2021_|H5N1|_2021-10-18
A/Anser_anser/Belgium/00939-0011/2022_|H5N1|_2022-01-17
Aturkey/ltaly/21VIR10851/2021_|H5N1|_2021-12-06
Achicken/Tyumen/27-31V/2021_HSN1|_2021-10-06
Alpelican/Russia/1032-1/2021_|H5N1]_2021-07-16
Algreylag_goose/Netherlands/21038417-001/2021_|HSN1|_2021-11-07
Aiwhite_stork/Netherlands/22012595-002/2022_|H5N1|_2022-06-03
Ngreylag_goose/Netherlands/21038567-002/2021_|HSN1|_2021-11-09

A/wes(ernjull/«" lforni 011273-002-origi 3_|H5N1|_2023-03-30
: goose/C: jia/22-035144-003—ori ) |H5N1|_2022-10-31
A/sandevhng/ovegon/ze 011962-001-original/2023_|H5N1|_2023-04-13
billed_ Kaido! , |H5N1|_2023-03-30

Alchicken/HokkaidoHU-E010/2022_|H5N1|_2022-11-06
Acrow/Hokkaido/0102M086/2022_[HSN1|_2022-02-09
Awhite-tailed_eagle/Sweden/SVA211201SZ0380/FB004721/M-2021_|H5N1|_2021-11-26
Albean_ 11111S203; 1_|HSN1|_2021-11-05
AlKorean_native_chicken/Korea/H127/2022_|HSN1|_2022-02-06
Aduck/Korea/H493/2022_|HSN1|_2022-10-17
Algoose/Hunan/SE284/2022_|H5N1|_2022-01-05
AMandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10
Aduck/Bangladesh/51601/2021_|H5N1|_2021-12-19
A/Cormorant/Namibia/141/2022_|HSN1|_2022-01-27
ATurkey/Hungary/16608/2021_|HEN1]_2021-04-13
Alchicken/Lesotho/341.10/2021_|HSN1|_2021-05-29
Alchicken/Senegal/21VIR1084-5/2021_|H5N1|_2020-12-23
Alaying_hen/Romania/10470_22VIR2749-5/2022_|H5N1|_2022-02-10
Agoose/ltaly/IZSLT-21VIR10273/2021_|H5N1|_2021-11-22
ia/10986 8/2022_|H5N1|_2022-03-0
|- Alswan/Romania/10455_22VIR2749-4/2022_|HSNI1|. 2022-02-09
Aturkey/ltaly/21VIR11053-1/2021_|H5N1|_2021-12-13
Aduck/Korea/H56/2022_|H5N1|_2022-01-21
AEurasian_wigeon/Hokkaido/Q71/2022_|H5N1|_2022-10-08
Aduck/Guangdong/S4525/2021_|H5N1|_2021-12-08
Aduck/Guizhow/S1321/2022_|H5N1|_2022-02-22
) |H5N1|_2022-01-29
Achicken/Korea/H638/2021_|H5N1|_2021-12-23
Aquail/Korea/H624/2021_HSN1|_2021-12-17
Aduck/Korea/H550/2021_|H5N1|_2021-11-16
Aduck/Korea/H541-3/2021_|H5N1|_2021-11-11
A/Bar-headed_Goose/TibeyXZ1131/2021_|H5N1|_2021-05-20
Achicken/Hokkaido/HU-B301/2023_[HSN1|_2023-04-06
Aduck/Korea/H608/2021_|H5N1|_2021-12-13
Atundra_swan/Toyama/1611W001/2022_|H5N1|_2022-11-26
A/Spot-billed_duck/Korea/K22-856-2/2022_HSN1|_2022-11-17
A/Spot-billed_duck/Korea/k22-920/2022_|H5N1|_2022-11-21
88-001/2022_|H5N1|_2022-11-21
Alduck/France/22P020165/2022_[H5N1|_2022-08-24
Alchicken/Jiangxi/S40653/2021_[HSN1|_2021-12-07
Alchicken/Wales/023780/2023_|H5N1|_2023-02-11
Alchicken/Wales/059861/2023_|H5N1|_2023-04-22
AfGallus_gallus/Belgium/01111_0002/2023_|H5N1|_2023-02-03
Acanada_goose/England/396207/2022_|HEN1|_2022-12-10
Alchicken/England/121576/2022_|HSN1|_2022-09-22
Aldomestic_duck/England/164793/2022_|H5N1|_2022-12-06
AfGallus_gallus/Belgium/00548_0001/2023_[H5N1|_2023-01-19
A/mute_swan/Austria/23001568-001/2023_|H5N1|_2023-01-05
Alcoscoroba_swan/Austria/23005657-003/23_|H5N1|_2023-01-18
A/Anas_platyrhynchos_domesticus/Belgium/14735-0001/2022_|H5N1|_2022-12-21
A/Anser_anser_domesticus/Belgium/12994_0002/2022_|H5N1|_2022-11-02
AAnser_ 12774-41_3803-4/2022_|H5N1|_2022-10-18
Alchicken/England/114595/2022_|H5N1|_2022-09-02
A/Bush_dog/England/037690/2022 |H5N1|_2022-11-21
A/Bush_dog/England/068984/2022_|H5N1|_2022-11-19
A/Bush_dog/England/037689/2022_|H5N1|_2022-11-21
pA/Bufflehead_Duck/Northern_Ireland/012321/2022_|H5N1|_2022-10-10
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22
A/Bush_dog/England/037682/2022_|H5N1]_2022-11-18
A/Environment/England/058953/2022_|H5N1|_2022-11-17
A/Bush_dog/England/058954/2022 |H5N1|_2022-11-25
ATurkey/England/143029/2022_|HSN1|_2022-10-31
A/Bush_dog/England/037680/2022_|H5N1|_2022-11-18
A/Bush_dog/England/058198/2022_|H5N1|_2022-11-20
A/Bush_dog/England/037684/2022_|H5N1|_2022-11-19
A/Bush_dog/England/037675/2022_|H5N1|_2022-11-17
Aduck/France/22P025647/2022_[HEN1|_2022-12-10
AMixed_wild_birds/Belgium/10368_0001/2022_|H5N1|_2022-08-30
A/Chicken/Scotland/141941/2022_|H5N1|_2022-10-29
Achicken/Scotland/146221/2022_|HEN1|_2022-11-04
ATurkey/England/127741/2022_|HSN1|_2022-10-06
Alchicken/England/118828/2022_|H5N1|_2022-09-17
Aldomestic_duck/England/146319/2022_|H5N1|_2022-11-05
Alchicken/England/150281/2022_|H5N1|_2022-11-11
Almute_swan/England/117298/2022_|HSN1|_2022-09-18
AfGallus_gallus/Belgium/00322-0002/2023_|H5N1|_2023-01-10
- A/Domestic_duck/England/159770/2022_|HEN1|_2022-11-28
03185/2022_|H5N1|_2022-06-01
[A mute. Swan ‘Scotland/126261/2022_|H5N1|_2022-09-30

A/Domestic_Duck/England/128223/2022_|H5N1|_2022-10-06
A/Pelecanus_conspicillatus/Belgium/12905-0001/2022_|H5N1]_2022-11-08
Aturkey/England/137790/2022_|H5N1|_2022-10-19
JyAvehickenEnland/118935/2022 |HGNi | 2022-09-1

Alchicken/England/151023/2022_|H5N1|_2022-11-13
Aldomestic_duck/England/104859/2022_|H5N1|_2022-08-05
Aldomestic_duck/England/041295/2022_|H5N1|_2022-04-04
Alturkey/England/081395/2022_|H5N1|_2022-05-31
 /tukey England/1 465122022 |HSN1_2022-11-06
A/mute_swan/Austria/23011165-001/2023_|H5N1|_2023-01-31
Alpheasant/Wales/016308/2022_[H5N1|_2022-02-20
b A/Cygnus_olor/Belgium/11304_0009/2022_[H5N1|_2022-09-21
f /VChickenEngland/159386/2022 |HSNI | 2022-11-25

> |H5N1|_2022-06-07
Aftawny_owl/Denmark/05372-1.01/2022_|H5N1|_2022-06-08
Algoose/Netherlands/22000487-001/2022_|HSN1|_2022-01-06
AMute_Swan/Wales/057697/2022_[H5N1|_2022-03-04
Lt 001/2022_|H5N1|_2022-01-03

A/mute_swan/Scotland/029919/2022_|H5N1|_2022-03-07
AlCorvus_monedula/Belgium/11918_0006/2022_|H5N1|_2022-10-10
Achicken/ltaly/22VIR10044-14/2022_|H5N1|_2022-10-21
AlCiconia_ciconia/Spain/22VIR12774-30_3394-2/2022_|HSN1|_2022-09-19
ABranta_canadensis/Belgium/4821_0001/2022_|H5N1|_2022-04-07
AlEurasian_wigeor/Germany-SH/AI06143/2021_HSN1|_2021-10-22
_|H5N1|_2021-10-14
Alchicken Eng\ar\d 057016 2021 |H5N1|_2021-11-12
AT 1234_0008/2022_|H5N1|_2022-01-24
Albamacle_goose/Scolland/292583/2021_|H5N1|_2021-11-12
Alchicken/England/070277/2021_|HSN1|_2021-12-13
AMallard/Netherlands/2/2022_|HSN1|_2022-02-14
Aduck/Saratov/29-02V/2021_|H5N1|_2021-09-30
| § A/duck/Egypt/BA203600P/2022_|H5N1|_2022-03-30
Alcygnus_olor/Romania/10102_23VIR1145-6/2023_|H5N1|_2023-01-09
Aleygnus_olor/Romaria/t7142_23VIR1145-1/2022_|HSN1|_2022-11-15

y/Romania/10281_23VIR1145-10/2023_|H5N1|_2023-01-27
Alcygnus_cygnus/Romania/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Alcommon_buzzard/Denmark/08287-1.01/2022_|H5N1|_2022-08-30
Aeurasian_curlew/Netherlands/20016890-001/2020_|H5N1|_2020-11-01
Amute_swan/Netherlands/21039526-002/2021_|H5N1|_2021-11-24
L— Alchicken/Hokkaido/HU-E001/2022 |H5NH 2022-11-07

_|H5N1|_2022-12-28
. |HSN1|_2023-02-0
A/black headed gul\/Aus(na/23037203 001/2023 _|H5N1|_2023-01-21

land/C H5N1|_2023

A/black headsdjul\/lla\y/ZBV\R5685 1/2023_|H5N1|_2023-06-11
0o

_|H5N1|_2022-0:

A/large-m|\ed,cmw/Hukkaldc/Booe/zuzaJH5N1 |_2023-03-13
AfGreat_black-backed_Gull/Netherlands/3/2022_|H5N1|_2022-03-15
Algreat_horned_owl/New_York/23-005127-001-original/2023_|H5N1|_2023-02-10

035578-001-origi  [H5N1|_2022-11-04
AlCanada_gooselNew_York/23-005699-001-originall2023_IHN1|_2023-02-15
-013220-002 > |H5N1|_2022-04-28
y 012855-004—ori  HEN1|_2022-04-25
008890-007-origi > |H5N1|_2022-03-22
_York/22-010821-002-origi > |H5N1|_2022-04-04
011343-001-ori > |H5N1|_2022-04-12
A 032661-001-origi ) |H5N1|_2022-10-12
AlChinese_ringneck_pl in/22-035394-001 > |H5N1|_2022-11-03

Alchicken/North_Dakota/22-032950-001—original/2022_|HSN1]_2022-10-14
Alack vuture/Louisiana/W23-119/2023_|HSNI1|_2023-02-08
)35178-001-ori _|[H5N1|_2022-11-01
Algoose/VirginiaW22-773/2022, JHSN1|_2022-0-29
Alperegrine_falcon/New_York/23-005700-001-original/2023_|H5N1|_2023-02-13
001 >_|H5N1|_2022-11-16

008760-008—ori |H5N1]_2022-0:

>
K

Y

0.05

HA

A/Bush_dog/England/058198/2022_|H5N1|_2022-11-20
A/Environment/England/058953/2022_|H5N1|_2022-11-17
A/Bush_dog/England/037690/2022_|H5N1|_2022-11-21
A/Bush_dog/England/058954/2022_|H5N1|_2022-11-25
A/Bush_dog/England/037680/2022_|H5N1|_2022-11-18
A/Bush_dog/England/037675/2022_|H5N1|_2022-11-17
A/Bush_dog/England/037682/2022_|H5N1|_2022-11-18
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22
Alduck/France/22P025647/2022_|H5N1|_2022-12-10
A/Bush_dog/England/037689/2022_|H5N1|_2022-11-21
A/Bush_dog/England/037684/2022_|H5N1|_2022-11-19
A/Bush_dog/England/068984/2022_|H5N1|_2022-11-19
A/Bufflehead_Duck/Northern_lIreland/012321/2022_|H5N1|_2022-10-10
ATurkey/England/143029/2022_|HSN1|_2022-10-31
A/Anas_platyrhynchos_domesticus/Belgium/14735-0001/2022_|H5N1|_2022-12-21
Alchicken/England/121576/2022_|H5N1|_2022-09-22
Aldomestic_duck/England/164793/2022_|H5N1|_2022-12-06
A/Gallus_gallus/Belgium/00548_0001/2023_|H5N1|_2023-01-19
Alchicken/Wales/023780/2023_|H5N1|_2023-02-11
Alchicken/Wales/059861/2023_|H5N1|_2023-04-22
Alcanada_goose/England/396207/2022_|H5N1|_2022-12-10

A/Gallus_ jum/01111_ }_|H5N1|_2023-02-0:
A/Anser_anser/Spain/22VIR12774-41_3803-4/2022_|H5N1|_2022-10-18

- A/mute_swan/Austria/23001568-001/2023_|H5N1|_2023-01-05
Alcoscoroba_swan/Austria/23005657-003/23_|H5N1|_2023-01-18
A/Anser_anser_domesticus/Belgium/12994_0002/2022_|H5N1|_2022-11-02
Alchicken/England/114595/2022_|H5N1|_2022-09-02

[A/C\coma _ciconia/Spain/22VIR12774-30_3394-2/2022_|H5N1]_2022-09-19

A/Branta_canadensis/Belgium/4821_0001/2022_|H5N1|_2022-04-07
4-14/2022_|H5N1| 2022-10-21
AMixed_wild_birds/Belgium/10368_0001/2022_|HSN1|_2022-08-30
A/Corvus_monedula/Belgium/11918_0006/2022_[H5N1|_2022-10-10
AMute_Swan/Wales/057697/2022_|HSN1|_2022-03-04
Almute_swan/Scotland/029919/2022_|H5N1|_2022-03-07
AlGreat_black-backed_Gull/Netherlands/3/2022_|H5N1|_2022-03-15
Alcommon_buzzard/Netherlands/22000192-001/2022_|H5N1|_2022-01-03
Almute_Swan/Scotland/126261/2022_|H5N1|_2022-09-30
A/Domestic_Duck/England/128223/2022_|H5N1|_2022-10-06
A/Pelecanus_conspicillatus/Belgium/12905-0001/2022_|H5N1|_2022-11-08
165/2022_|H5N1|_2022-08-24
A/chlcken/EnglandH18935/2022 |H5N1|_2022-09-18
Alchicken/England/151023/2022_|H5N1|_2022-11-13
Aldomestic_duck/England/041295/2022_|H5N1|_2022-04-04
Aturkey/England/081395/2022_|H5N1|_2022-05-31
Alturkey/England/137790/2022_|H5N1|_2022-10-19
Alturkey/England/146512/2022_|H5N1|_2022-11-06
A/pheasantWales/016303/2022_|HSN1|_2022-02-20
Almute_swan/Austria/23011165-001/2023_|H5N1|_2023-01-31
Aldomestic_duck/England/104859/2022_|H5N1|_2022-08-05
Altawny_owl/Denmark/05372-1.01/2022_|H5N1|_2022-06-08
A/Cygnus_ 11304_( > |H5N1|_2022-09-21
001/2022_|H5N1|_2022-01-06
FA [Chicken/England/159386/2022_|H5N1|_2022-11-25
Alcommon_tern/Germany-NI/AI03186/2022_|HSN1|_2022-06-07
AC 1145 _( }_|H5N1|_2023-02-0
Ablack-headed_gull/Austria/23037203-001/2023_|H5N1|_2023-01-21
Ablack-eaded_gulltaly/23VIR1107-4/2022_IHSN1|_2022-12-30

\/cl ‘uv}»v\rv 202
A/ma\lard/22P019377/Francs/2022 \HSNI\ 2022 07 06
AlTurke [mhu 3 2-10-10

3 ,\HsNu 2022-06-07
AfGallus_gallus/Belgium/00322-000212023_|H5N1|_2023-01-10
PA/Goose/Nemevlands/zzozomB 001/2022_|H5N1|_2022-11-21
A/Domestic_duck/England/159770/2022_H5N1|_2022-11-28
A/Chicken/Scotland/141941/2022_|HEN1|_2022-10-29
Alchicken/Scotland/146221/2022_|H5N1|_2022-11-04
A/Turkey/England/127741/2022_|H5N1|_2022-10-06

} Alchicken/England/118828/2022_|H5N1|_2022-09-17
Aldomestic_duck/England/146319/2022_|H5N1|_2022-11-05
Alchicken/England/150281/2022_|H5N1|_2022-11-11
A/mute_swan/England/117298/2022_|H5N1|_2022-09-18
Alchicken/England/057016/2021_|HEN1|_2021-11-12
Algreylag_goose/Netherlands/21038567-002/2021_|H5N1|_2021-11-09
A/barnacle_goose/Scotland/292583/2021_|H5N1|_2021-11-12
A/Eurasian_wigeon/Germany-SH/AI06143/2021_|HSN1|_2021-10-22
AVChicken/England/070277/2021_IHSN1|_2021~12-13

y 1_|H5N1|_2021-10-14
Eurasian_ wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
Almute_swan/Netherlands/21030526-002/2021_IHEN1|_2021-11-24
03600P/2022_|H5N1]_2022-08-30
ATT: jum/1234 ¢ ) |H5N1|_2022-01-24

Alswan/Romania/10986_22VIR2749-8/2022_|H5N1|_2022-03-07
Alcygnus_cygnus/Romania/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Alcygnus_olor/Romania/17142_23VIR1145-1/2022_|H5N1|_2022-11-15
Alcygnus_olor/Romania/10102_23VIR1145-6/2023_|H5N1|_2023-01-09
Alturkey/Romania/10281_23VIR1145-10/2023_|HEN1|_2023-01-27
A/duck/Saratov/29-02V/2021_|H5N1|_2021-09-30
Adblack-headed_gull/England/388256/2022_|H5N 1|_2022-02-03
A/barnacle_goose/England/293809/2021_|H5N1|_2021-11-26
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
Aturkey/England/007586/2022_|H5N1|_2022-01-23

Adnorthern B001982/0-2022_|H5N 1|_2022-06-20
wA/cnmmcn_buzzard/Denmark/242714 102/2021-10-25_|H5N1|_2021-10-25

A/Buteo_buteo/Belgium/2606_0006/2022_|H5N1|_2022-02-20
Ared_knot/Netherlands/21040956-008/2021_|HSN1|_2021-12-17
Aturkey/Germany-MV/AI06035/2021_[H5N1|_2021-10-20
Albarnacle_goose/Germany-SH/AI06005/2021_|HSN1|_2021-10-19
Albean_goose/Sweden/SVA211111SZ0372/FB004482/2021_|HEN1|_2021-11-05
Alaying_hen/Romania/10470_22VIR2749-5/2022_|H5N1|_2022-02-10
Algooseltaly/IZSLT-21VIR10273/2021_HSN1|_2021-11-22
Aswan/Romania/10678_22VIR2749-7/2022_|HSN1|_2022-02-23
{Alcommon_buzzard/D 1.01/2022_|HEN1]_2022-08-30
Algoose/Francel21P014207/2021 JHSN1) 2021-12-23
Y/AI05977/2021_|H5N1|_2021-10-21
Algoose/Tyumen/33-53V/2021_|HSN1|_2021-10-07
AMallard/Netherlands/2/2022_|HSN1|_2022-02-14
Jareviag_goose/Netheriands/21037457-001/2021_IHGN1|_2021-10-19
 Aite_storkNetherands/22012595-002/2022_IHEN1|_2022-06-03
 HBN1|_2022-02-20
A/mule swan/Netherlands/21038706-002/2021_|HSN1|_2021-11-14
Alturkey/England/057679/2021_|H5N1|_2021-11-16
A/Withe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
Agreylag_goose/Netherlands/21038417-001/2021_|HSN1|_2021-11-07
Alswan/Romania/10455_22VIR2749-4/2022_|H5N1|_2022-02-09
Aturkey/ltaly/21VIR11053-1/2021_|H5N1|_2021-12-13
Adturkey/ltaly/21VIR10851/2021_[HEN1]_2021-12-06
Alchicken/Tyumen/27-31V/2021_|HSN1|_2021-10-06
A/Anser_anser/Belgium/00939-0011/2022_|H5N1|_2022-01-17
Aturkey/ltaly/21VIR9520-3/2021_|H5N1|_2021-11-14
A/Canada_goose/Luxembourg/21239614/2021_|HSN1|_2021-12-10
Aturkey/Poland/H1910-T3/2021_|H5N1|_2021-11-01
Aturkey/Italy/21VIR8585-1/2021_|HSN1|_2021-10-18
Apelican/Russia/1032-1/2021_|H5N1|_2021-07-16
Aftundra_swan/Toyama/1611W001/2022_|H5N1|_2022-11-26
t-billed 856-2/2022_|H5N1|_2022-11-17
Alehicken/Hokkaido/HU-B301/2023 |HSN1]_2023-04-06
A/Mandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10
A/Spot-billed_duck/Korea/K22-920/2022_|H5N1|_2022-11-21
A/Korean_native_chicken/Korea/H127/2022_|HSN1|_2022-02-06
Aduck/Korea/H493/2022_|H5N1|_2022-10-17
Algoose/Hunan/SE284/2022_|H5N1|_2022-01-05
Aduck/Bangladesh/51601/2021_|H5N1|_2021-12-19
Avchicken/Hokkaido/HU-E010/2022_|H5N1|_2022-11-06
Achicken/Hokkaido/HU-E001/2022_[HEN1|_2022-11-07
Alarge-billed_crow/Hokkaido/B008/2023_|H5N1]_2023-03-13
Alcrow/Hokkaido/0102M086/2022_|HSN1|_2022-02-09
Oregon/23-011962-001-origi }_|H5N1|_2023-04-13
Awestern_gullCalfora/23-011273-002-origina/2023_|HSN1]_ 2023-03-30
: goose/California/22-035144-00 > |H5N1|_2022-10-31
Allarge-billed_crow/Hokkaido/0103E089/2023_|HSN1|_2023-03-30
Aiwhite-tailed_ 11201S; B004721/M-2021_|H5N1|_2021-11-26
A/Cormorant/Namibia/141/2022_|HSN1|_2022-01-27
Alchicken/Lesotho/341.10/2021_[H5N1|_2021-05-29
ATurkey/Hungary/16603/2021_|H5N1|_2021-04-13
Alchicken/Senegali21VIR1084-5/2021_|HSN1|_2020-12-23
Alblue-winged_teal Texas/UGAI22-2961/2022_|HSN1|_2022-09-01

884-001-ori ) |H5N1|_2022-11-24
Algoose/Louisiana/W22-1163/2022_|HSN1|_2022-12-05
038012-001-origi ) |H5N1|_2022-11-24
Al ged_tealTexas/UGAI22 > |H5N1|_2022-10-01
Apelican/Costa_Rica/[NG-0012-D0370-23/2023_|H5N1|_2023-01-26
f Ared-taled 008517-001-origi }_|H5N1|_2023-03-05
i 007350-001-ori _|H5N1]_2023-03-0:

Algreat_horned_owl/ldaho/23-011169-003-original/2023_|H5N1|_2023-03-28

Algreat-tailed_grackle/Kansas/W22-12238/2022_|H5N1|_2022-12-13

Abald_e \_Carolina/23-008111-001-origi 3 |H5N1|_2023-03-04

 AvcucMinnesola/UGAI22-3834/2022 |HGN | 2022-09-14
680/2022_|H5N1|_2022-09-01

Aturkey/South_Dakota/22-033350-005-original/2022_|H5N1|_2022-10-18

Agreat_horned ¢ ing/23-014892-001-origil _[H5N1|_2023-04-13
A/gooselLoui 033391-001 > |H5N1|_2022-10-14
i ru/23-005607-001-ori > |H5N1|_2022-11-11

Ablue-winged teal Texas/UGAI22-3180/2022_|HSN1|_2022-10-01
348 > |H5N1|_2022-10-27
007468-001—ori } |H5N1]_2023-03-02
Algreat | horned owlColorado/23-005620-001-original22023_|HSN11_202-02-14
001 ) [H5N1|_2023-02-04

Algreat_horned_owl/Colorado/23-007822-001~original/2023._|HSN1|_2023-03-03
F Arpein \_duck/California/22-036722-001-original/2022_|H5N1|_2022-11-14
A/Chicker/ABIFAV-0222-01/2022_H5N1|_2022-05-16

AWestern_screech_ 010027-001-origi }_|H5N1|_2023-03-23
d-tailed_hawk/Cali 006644-003-origi }_|H5N1|_2023-02-14
Algreat_horned 011850-001-origi _|H5N1|_2023-04-12
ing/California/23-005401-001-original/2023_|H5N1|_2023-02-14
Dakota/22-008485-002-or . |H5N1|_2022-03-21
013446-001-ori > |H5N1|_2022-04-29
015045-001-origi }_|H5N1|_2023-03-14

A/Amerlcan _crowNew. York/23-006663-001originall2023_IHSN1_2023-02-27
8-002 > |H5N1|_2022-10-18

AlgooselLouisiana/W22-1146A/2022_|HSN1|_2022-12-05

014294-007—ori > |H5N1|_2022-05-08
Alutkey/Utah/22-031727-001-original/2022.HSN1| 2022-10-05

41-003 ) |H5N1]_2022-11-02

A/bam_owl/BC/AIVPHL423/2022_|H5N1\_2022 05-19
Alsnow_goose/North_Dakota/N22-06/2022_[H5N1|_2022-04-08
Alsnow_goose/Kansas/W22-199D/2022_|H5N1|_2022-03-12

y 012974-002—ori > |H5N1|_2022-04-26

010312-001—origi _[H5N1|_2022-04-04
015271-002—origi > |H5N1|_2022-05-16

012125-002—origi > |H5N1|_2022-04-19

- Afturkey_vulture/New_York/23-011005-001-original/2023_|H5N1]_2023-04-06
Alsnow_goose/Kansas/W22-199A/2022_|H5N1|_2022-03-14
Aturkey/South_Dakota/22-009198-001-original/2022_|H5N1|_2022-03-26
ENlurkey/Ulah/22—03295| -001-original/’2022_|H5N1|_2022-10-11

0

37270-002: > |H5N1|_2022-11-14
Ared-tailed | 011168-002-ori _|H5N1|_2023-03-23
011791-004—origi ) |H5N1|_2022-04-15
Alsnow_goose/Kansas/W22-1778/2022_|H5N1|_2022-03-04
'Albald_eagle/Florida/W22-191/2022_|H5N1|_2022-03-08
Alchicken/New_York/22-035476-001-original/2022_HSN1|_2022-11-03

37360-00: > [H5N1|_2022-11-16
d - duck/F 032962-001-ori > |H5N1|_2022-10-14
g 038970-002-origi _[H5N1|_2022-12-01
Abald_eagl 005987-001—origi _[H5N1|_2023-02-21
011121-003-origi > |H5N1|_2022-04-11
yoming/22-015810-002-ori _|H5N1|_2022-05-17
AlLady_Amhersts_pl in/22-013061-005-origi > |H5N1|_2022-04-28
Alsnow_goose/North_Dakota/N22-04/2022_|H5N1|_2022-04-08
010122-001-ori _[H5N1|_2022-04-04
Afturkey/Indiana22-003707-003/2022_|HSN1|_2022-02-07
012756-001 > |H5N1|_2022-04-26

Aurkey/BO/AIVPHL-91/2022_|HSN1L_2022-05-14
> |H5N1|_2022-03-29

| Dakota/22-009980-001—ori > |H5N1|_2022-04-01
012933-001-origi >_[H5N1|_2022-04-23
\ Dakota/22-010139-001 . |H5N1|_2022-04-04
+A d-tailed | 1226/2022_|H5N1|_2022-12-05
A 035154-00; i >_|H5N1|_2022-11-01

I- Alturkey_vulture/California/23-005883-001-original/2023_|H5N1|_2023-02-01
A/canada_goose/BC/AIVPHL-241/2022_|H5N1|_2022-09-12
A/chlcken/BC/AlVPHL40/2022 >_|H5N1|_2022-05-02

014327-00: inal/2022_|H5N1|_2022-05-07
A/duck/BC/AIVPHL-139/2022_|H5N1|_2022-05-20
Alsnowy ¢ > |H5N1|_2022-03-20
i 007410-002-origi _H5N1|_2022-03-10
! York/22-008760—008ori  |H5N1|_2022-03

Algreat_horned_owl/MA/22MM00199/2022_|H5N1|_2022-03-03
- Alblack_vulture/Louisiana/W23-119/2023_|H5N1|_2023-02-08
Avchicken/North_Dakoa/22-032950-001original/2022 HSN1)_2022-10-14
A/Chinese_ringneck_pl 5: > |H5N1|_2022-11-03
Algoose/Virginia/W22-773/2022_|H5N1|_2022-09-29
ida/22-032661-001-original/2022_[H5N1|_2022-10-12
Afturkey, 035178-001-original/2022_|H5N1|_2022-11-01
037028-001-ori > |H5N1|_2022-11-16

Algreat_horned_owl/New_York/23-005127-001-0riginal/2023_H5N1|_2023-02-10

035578-001-origi > [H5N1|_2022-11-04
AlCanada_goose/New_York/23-005699-001-original/2023_|H5N1|_2023-02-15
AJperegrine_falcon/New_York/23-005700-001-original/2023_|H5N1|_2023-02-13

008890-00 ) |H5N1| 2022-03-22
012855-004- i _|H5N1|_: 2022 04-25
Alchicken/New_York/22-010321-00: i _|H5N1|_: 04
013220-00; i > |H5N1|_2022-04-28
-011343-001-origi > |H5N1|_2022-04-12

Ablack_\ Vu\(u!e/scu(h 1_Carolina/W22-1080A/2022_|H5N1|_2022-11-02
Ajvulture/South_Carolina/W22-1112/2022_|H5N1|_2022-12-01
Aleagle/South_Carolina/W23-142A/2023_|H5N1|_2023-02-19
A/black vulture/South Carolina/W22-623/2022_|H5N1|_2022-08-22

(¢ li 035153-001-original/’2022_|H5N1|_2022-10-28
Alblack_\ 1_Caroli _|H5N1|_2022-08-25
[A/b\ack (_vulture/Georgia/W22-675A/2022_|H5N1|_2022-08-23

Alblack_vultrelGoorgia/W22-6198/2022_|HEN1|_2022-08-22

Adblack -933C/2022_|H5N1|_2022-09-29
/_York/22-010200-002-origi ,\HsNu 2022-04-04

Ablack_vulture/Virginia/W22-667D/2022_|HSN1|_2022-08-22

r [of it 033522-00°

>_|H5N1|_2022-10-19

Ablack 015076-001-origi }_|H5N1|_2023-04-0
- 22-015259-002-origi > |H5N1|_2022-05-16
009287-001-ori > |HSN1|_2022-03-28
Abald eagle/FIonda/WZZ 134-OP/2022_|H5N1|_2022-02-12
i 009332-001  |HEN1|_2022-03

A/turkey/Suum Daku(a/22 006792 001/2022_|H5N1|_2022-03-04
_Cal >_|H5N1|_2022-01-08
A/bald eag\e/F\onda/WZZ 189/2022 _|H5N1|_2022-03-03

035234-001-ori > |H5N1|_2022-11-01
[ i 012578-004—origi _[H5N1|_2022-04-25
Avdomesiic_cluck/New_York/22-009324-004-origina 2022 | \st 2022-03-28
60-002/2022_|H5N1|_2022-02.
P 200/20: 7|H5N|\72022—03—10
g _Dakota/22-010657-002-ori > |H5N1|_2022-04-06
i 014663-004-original/2022_|H5N1|_2022-05-10
013057-001-ori > |H5N1|_2022-04
T 010008-001 > |H5N1|_2022-03-29

Alnorthern_gannet/MA/22W100050/2022_[HSN1|_2022-05-10
Alcommon_ter/ME/COTE_20220614_1/2022_|H5N1|_2022-06-14
Algreat_horned_ow/BC/AIVPHL-277/2022_|H5N1|_2022-11-14
Alchicken/NL/FAV-0033/2021_|H5N1|_2021-12-21
AGreat Black-Backed GuINLIOTH-0114_JHSN1]_2021-11-04
192/2022_[H5N1|_2022-03-03
009605-001 > |H5N1|_2022-03-28
Alperegrine_falcon/MA/22MM00756/2022_[H5N1|_2022-06-16
A/gullNorth_Carolina/W22-1215A/2022_|H5N1|_2022-12-06
Aiwhite—tailed_eagle/Netherlands/21027616-001/2021_|H5N1|_2021-04-23
Afurkey/Germany-NI/AI04373/2021_|HSN1|_2021-04-27
1_|H5N1|_2021-11-02
Afmute_swan/Poland/MB490-L1/2021 \st 2021-11-08
A/domestic_duck/England/066456/202 5N1|_2021-12-06
FBO04417/M-2021_|HSN1|_2021-10-29
b AEuropean_herring_gullfFiniand/9722_ 21VIR7689-13/2021_HEN1|_2021-08-01

202 1
A/Canada_goose/England/38! 2021_|H5N1|_2021 H 01
Apheasant/Wales/385129/2021_|H5N1|_2021-10-27
Alural_owl/Finland/14041_21RS3535-7/2021_|H5N1|_2021-10-01
Alchicken/Netherlands/20019879-001005/2020_|H5N1|_2020-12-14
A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1]_2020-10-16
Alwestern_jackdaw/Sweden/SVA211111SZ0376/FB004483/2021_|H5N1|_2021-11-08
A/duck/Korea/H87/2022_|H5N1|_2022-01-29
/A/duck/Guangdong/S4525/2021_|H5N1|_2021-12-08
Alduck/Korea/H56/2022_|H5N1|_2022-01-21
A/Eurasian_wigeon/Hokkaido/Q71/2022_|H5N1|_2022-10-08
Alchicken/Korea/H638/2021_|H5N1|_2021-12-23
AquailKorea/H624/2021_|H5N1|_2021-12-17
Avduck/Korea/H608/2021_|HSN1|_2021-12-13
A/duck/Korea/H550/2021_|H5N1|_2021-11-16
A/duck/Korea/H541-3/2021_|H5N1|_2021-11-11
A/Bar-headed_Goose/Tibet’XZ1131/2021_|H5N1|_2021-05-20
- AucldGuizhouS1321/2022_HGN1|_2022-02-22
Alchicken/Jiangxi/S40653/2021_|H5N1|_2021-12-07

001/2020_|H5N1|_2020-11-01

@ AIVO7-B1 (C) @AIV0O7-B2 (C) @ AIV09 (AB) @ AIV48 (BB) @ Safari Park Samples


https://doi.org/10.1101/2024.04.18.590032
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NP

A/Bush_dog/England/037675/2022_|H5N1|_2022-11-17
A/Bush_dog/England/068984/2022_|H5N1|_2022-11-19
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22
A/Bush_dog/England/037688/2022_|H5N1|_2022-11-21
A/Bush_dog/England/037680/2022_|H5N1|_2022-11-18
A/Bush_dog/England/037690/2022_|H5N1|_2022-11-21
A/Bush_dog/England/037684/2022_|H5N1|_2022-11-19
A/Bush_dog/England/058198/2022_|H5N1|_2022-11-20
A/Bufflehead_Duck/Northern_lreland/012321/2022_|H5N1|_2022-10-10
A/Environment/England/058953/2022_|H5N1|_2022-11-17
A/Bush_dog/England/037682/2022_|H5N1|_2022-11-18
A/Bush_dog/England/058954/2022_|H5N1|_2022-11-25
AfTurkey/England/143029/2022_|H5N1|_2022-10-31
A/Anser_anser/Spain/22VIR12774-41_3803-4/2022_|H5N1]_2022-10-18
A/mute_swan/Austria/23001568-001/2023_|H5N1|_2023-01-05
Alduck/France/22P025647/2022_|H5N1|_2022-12-10
Alcoscoroba_swan/Austria/23005657-003/23_|H5N1|_2023-01-18
A/Anas_platyrhynchos_domesticus/Belgium/14735-0001/2022_|H5N1]_2022-12-21
Alchicken/Wales/023780/2023_|H5N1|_2023-02-11
Alchicken/Wales/059861/2023_|H5N1|_2023-04-22
Alcanada_goose/England/396207/2022_|H5N1|_2022-12-10
A/Gallus_gallus/Belgium/01111_0002/2023_[H5N1|_2023-02-03
A/Gallus_gallus/Belgium/00548_0001/2023_|H5N1|_2023-01-19
Alchicken/England/121576/2022_|H5N1|_2022-09-22
Aldomestic_duck/England/164793/2022_|H5N1|_2022-12-06
A/Anser_anser_domesticus/Belgium/12994_0002/2022_|H5N1|_2022-11-02
f- A/chicken/England/114595/2022_|H5N1|_2022-09-02
Alcygnus_cygnus/Romania/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Alcygnus_olor/Romania/17142_23VIR1145-1/2022_|H5N1|_2022-11-15
Alcygnus_olor/Romania/10102_23VIR1145-6/2023_|H5N1|_2023-01-09
AlCiconia_ciconia/Spain/22VIR12774-30_3394-2/2022_|H5N1|_2022-09-19
A/Branta_canadensis/Belgium/4821_0001/2022_|H5N1]_2022-04-07
Alchicken/Italy/22VIR10044-14/2022_HSN1|_2022-10-21
AMixed_wild_birds/Belgium/10368_0001/2022_|H5N 1|_2022-08-30
A/Corvus_monedula/Belgium/11918_0006/2022_|H5N1|_2022-10-10
A/mute_swan/Scotland/029919/2022_|HEN1|_2022-03-07

OP/2022_|H5N 1|_2022-03-30

Alcommon buzzard/Netherlands/22000192-001/2022_[HSN1] 2022-01-03
A/Mute_Swan/Wales/057697/2022_|H5N1|_2022-03-04
Alduck/Saratov/29-02V/2021_|H5N1]_2021-09-30
A/Great_black-backed_Gull/Netherlands/3/2022_|H5N1|_2022-03-15
A/mute_Swan/Scotland/126261/2022_|H5N1|_2022-09-30
AlPelecanus_conspicillatus/Belgium/12905-0001/2022_|H5N1]_2022-11-08
A/Domestic_Duck/England/128223/2022_|H5N1|_2022-10-06
Alturkey/England/137790/2022_|H5N1|_2022-10-19
Aturkey/England/081395/2022_|H5N1|_2022-05-31

} Aturkey/England/146512/2022_|H5N1|_2022-11-06
Alpheasant/Wales/016303/2022_|H5N1|_2022-02-20
Alchicken/England/151023/2022_|H5N1|_2022-11-13
Almute_swan/Austria/23011165-001/2023_|H5N1|_2023-01-31
Aldomestic_duck/England/041295/2022_|H5N1|_2022-04-04
Aldomestic_duck/England/104859/2022_|H5N1|_2022-08-05
Aftawny_owl/Denmark/05372-1.01/2022_|H5N1|_2022-06-08

> |H5N1|_2022-06-07

AlChicken/England/159386/2022_|H5N1|_2022-11-25
Algoose/Netherlands/22000487-001/2022_|HSN1|_2022-01-06
A/Cygnus_olor/Belgium/11304_0009/2022_[H5N1|_2022-09-21
AfTurkey/England/127741/2022_|HSN1|_2022-10-06
Alchicken/Scotland/146221/2022_|H5N1|_2022-11-04
A/Chicken/Scotland/141941/2022_|H5N1|_2022-10-29
Alchicken/England/118828/2022_|HSN1|_2022-09-17
Aidomestic_duck/England/146319/2022_|H5N1|_2022-11-05
Alchicken/England/150281/2022_H5N1|_2022-11-11

|- A/mute_swan/England/117298/2022_|H5N1|_2022-09-18
A/Gallus_gallus/Belgium/00322-0002/2023_|H5N1|_2023-01-10
A/Goose/Netherlands/22020788-001/2022_|H5N1|_2022-11-21
A/Domestic_duck/England/159770/2022_|H5N1|_2022-11-28

_H5N1|_2022-06-07

A/barnacle. goose 'Scotland/292583/2021_|H5N1|_2021-11-12
1_wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
_wig y 1_|H5N1|_2021-10-14

H/AI0614: 1_|H5N1|_2021-10-22

Alchicken/ Enqland 057016/2021_|H5N1|_2021-11-12
Alchicken/England/ 070277 2021_|H5N1|_2021-12-13
AT I i

1234  |H5N1|_2022-01-24

L Alswan/Romania/10986_22VIR2749-8/2022_|H5N1|_2022-03-07
Alduck/Korea/H56/2022_|H5N1|_2022-01-21
A/Eurasian_wigeon/Hokkaido/Q71/2022_|H5N1|_2022-10-08
Alduck/Korea/H87/2022_[H5N1|_2022-01-29
Alduck/Guizhou/S1321/2022_|H5N1|_2022-02-22
Alduck/Guangdong/S4525/2021_|H5N1|_2021-12-08
Alduck/Korea/H550/2021_|H5N1|_2021-11-16
Aduck/Korea/H541-3/2021_|H5N1|_2021-11-11
Alchicken/Korea/H638/2021_|H5N1|_2021-12-23
Alquail/Korea/H624/2021_|H5N1|_2021-12-17
A/Bar-headed_Goose/Tibet/XZ1131/2021_|H5N1]_2021-05-20
Alswan/Romania/10455_22VIR2749-4/2022_|H5N1|_2022-02-09
Aturkey/England/057679/2021_|HEN1|_2021-11-16
Ablack-headed_gullEngland/388256/2022_|H5N1|_2022-02-03
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
Alturkey/England/007586/2022_|H5N1|_2022-01-23

Alnorthern ¢ 1982/0-2022_|H5N1|_2022-06-20
Abarnacle_goose/England/203809/2021_|H5N1|_2021-11-26

1_|H5N1|_2021-10-20

A/Anser_anser/Belgium/00939-0011/2022_|H5N1|_2022-01-17
Aturkey/ltaly/21VIR10851/2021_|H5N1|_2021-12-06
Alcommon_buzzard/Denmark/24271-1.02/2021-10-25_|H5N1|_2021-10-25
Adwhite_stork/Netherlands/22012595-002/2022_|H5N1|_2022-06-03
Agreylag_goose/Netherlands/21038567-002/2021_|HSN1|_2021-11-09
A/mute_swan/Netherlands/21038706-002/2021_|H5N1|_2021-11-14
AMallard/Netherlands/2/2022_|H5N1|_2022-02-14
Agreylag_goose/Netherlands/21037497-001/2021_|H5N1|_2021-10-19
Aduck/Bangladesh/51601/2021_|H5N1|_2021-12-19
Agreylag_goose/Netherlands/21038417-001/2021_|HSN1|_2021-11-07
A/Withe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
A/Korean_native_ 127/2022_|HEN1|_2022-02-06
Aduck/Korea/H493/2022_|H5N1|_2022-10-17
A/goose/Hunan/SE284/2022_|HSN1|_2022-01-05

- A/Mandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10

10678 022_|H5N1]_2022-02-23

A/Canada_goose/Luxembourg/21239614/2021_[H5N1|_2021-12-10
Aturkey/Poland/H1910-T3/2021_[H5N1|_2021-11-01
Aturkey/ltaly/21VIR9520-3/2021_|HSN1|_2021-11-14
Aturkey/ltaly/21 VIR8585-1/2021_|H5N1|_2021-10-18
AEurasian_teal/Germany-BY/AI05977/2021_|H5N1]_2021-10-21
Apslcan/Russia/1032-1/2021_IH5N1L_2021-07-16

billed.  |H5N1|_2023-03

o
Alchicken/Hokkaido/HU-E001/2022 _|[H5N1|_2022-11-07
Alchicken/Hokkaido/HU-E010/2022_|H5N1|_2022-11-06
A/Iarge b\l\ed crow/Hokkaido/0103E089/2023_|H5N1|_2023-03-30

tail 112018 721/M-2021_|H5N1|_2021-11-26

A/cmw/Hukkam/mozmowzozz,msm |_2022-02-09
Asanderling/Oregon/23-011962-001-original/2023_|H5N1|_2023-04-13
Awestern_gull/Calfornia/23-011273-002-ori )_[H5N1|_2023-03-3

> goose/C 035144-003 ) |HEN1| 2022-10-31

I ! 1_|H5N1|_2021-10-19

b Abean 11111S20372/F 1_[HSN1|_2021-11-05
Alchicken/Tyumen/27-31V/2021_|H5N1|_2021-10-06
A/Cormorant/Namibia/141/2022_|HSN1|_2022-01-27
Alchicken/Lesotho/341.10/2021_|HSN1|_2021-05-29
AlTurkey/Hungary/16603/2021_|H5N1|_2021-04-13
Alchicken/Senegal/21VIR1084-5/2021_|HSN1|_2020-12-23
Alsnow_goose/Kansas/W22-199A/2022_|H5N1|_2022-03-14
Aurkey/Indiana/22-003707-003/2022 HSN | 2022-02-07

22-010008—-001-o0rit _|H5N1|_2022-03-29

A/turkey/SculhiDakcla/EE—OOQI98—001—0ng|na\/20227|H5N| |_2022-03-26
Alturkey/South_Dakota/22-006792-001/2022_|H5N1|_2022-03-04
A/Amel\canﬁe\lcan/KansasM?? 200/2022_|HSN1|_2022-03-10
578

004-origi ) |H5N1|_2022-04-25
._duck/New_York/22-009324-004—ori > |H5N1|_2022-03-28
035234-001-origi _|H5N1|_2022-11-01
Alsnowy_owlMA/22MMO00463,2022_IHSN | 2022-03-20
> |H5N1|_2022-03-10
\_Carolina/At > |H5N1|_2022-01-08

Algreat_t homed 0w\/MA/22MM00199/2022 >_|H5N1|_2022-03-03
0.

) |H5N1|_2022-02-21

013057001 > |H5N1]_2022-04-28

i -009332-001 _|H5N1|_2022-03-27

A/ch\cken/NL/FAV 0033/2021_|H5N1|_2021-12-21

56/2022_|H5N1|_2022-06-16

P00192/2022_|HSN1|_2022-03-03

009605-001 _|H5N1|_2022-03-28

Alnorthern_gannetMA/22WI00050/2022_|H5N1|_2022-05-10
Alcommon_tem/ME/COTE_20220614_1/2022_|H5N1|_2022-06-14
A/Great_Black-Backed_GulINLOTH-0114_|H5N1|_2021-11-04
A/gullNorth_Carolina/W22-1215A/2022_|H5N1|_2022-12-06
A/white—tailed_eagle/Netherlands/21027616-001/2021_|H5N1|_2021-04-23
Apheasant Wales/385129/2021_HSN1|_2021-10-27

1_|H5N1|_2021-11-02

A/mute._s swan/PoIand/MBAsO 11/2021_|H5N1|_2021-11-08
Alural_owl/Finland/14041_21RS3535-7/2021_|H5N1|_2021-10-01
A/European _| hemngJulVleand/9722 2|V|R7689 13/2021 |H5NH 2021-08-01

England
n/England/29:
duck/England

B -v-vl7/M 2021_|H5N1|_2021-10-29

Aturkey/Germany— NI/AI04373/2021_\H5NH 2021-04-27
o

=

Algoose/ltaly/IZSLT-21VIR10273/2021_|H5N'T|_2021-11-22
A/lundra swan/Toyama/1611W00|/2022 |HSN1|_2022-11-26

1005/2020_|H5N1|_2020-12-14

AEurasian_Wigeon/Netherlands/5/2020_|H5N1]_2020-10-16
Awestern_j 11111S20376/F 1_|HSN1|_2021-11-08
L Atturkey/ltaly/21VIR11053-1/2021_|H5N1|_2021-12-13
Alcommon_buzzard/Denmark/0828!
Aduck/France/22P020165/2022_|H5N1|_2022-08-24
Aturkey/Romania/10281_23VIR1145-10/2023_|H5N1|_2023-01-27

mmmmamhmﬁgg&qr 0rg/10.1101/2024.04.18.590032; this version posted April 18, 2024. The copyright ho
YWASROtoertife D wmmew)ols the author/funder, who has granted bioRxiv a license to display the preprinf4m:
made available under aCC-BY-NC-ND 4.0 International license.

'-1.01/2022_|H5N1|_2022-08-30

t 856-2/2022_|H5N1|_2022-11-17

Alchicken/Hokkaido/HU-B301/2023, |H5N 1] 2023-04-06
Alduck/Korea/H608/2021_|H5N1|_2021-12-13
A/Spot-billed_duck/Korea/K22-920/2022_|H5N1|_2022-11-21
Alchicken/England/118935/2022_|H5N1|_2022-09-18
Aimallard/22P019377/France/2022_|H5N1|_2022-07-06
Algoose/France/21P014207/2021_|H5N1|_2021-12-23
‘A/Buteo_buteo/Belgium/2606_0006/2022_|H5N1|_2022-02-20
Alred_knot/Netherlands/21040956-003/2021_|H5N1]_2021-12-17
Atturkey/England/016515/2022_|H5N1|_2022-02-20

A/mule swan/Netherlands/21039526-002/2021_|H5N1|_2021-11-24

Albald eag\e/F\onda/WZZ 189/2022 \H5N1\ 2022-03-03

001/2020_|H5N1|_2020-11-01

007350-001-origi _|H5N1]_2023-03-03
F i 005607-001-ori _|H5N1|_2022-11-11
Alred-tailed_t 008517-001-ori _[H5N1|_2023-03-05
Ablue-winged_teal/Texas/UGAI22- 3190/2022 \H5N1| 2022-10-01
Algreat | hcmed o] 0148 _|[H5N1|_2023-04-13
- I 005401-001-ori _|H5N1|_2023-02-14
007468-001-origi _|H5N1|_2023-03-02
[A/greal hurned owl/Colorado/23— 005620 001-original/2023_|H5N1|_2023-02-14
23-008234-0( _|H5N1|_2023-02-04
038012-001-origi _|H5N1|_2022-11-24
Algreat_horned_c 011850-001 i 3_|H5N1|_2023-04-12
A/great_horned_owl/Idaho/23-011169 003—0rlgmal/2023 |H5N1|_2023-03-28
Adbald_e¢ _Caroli 3-008111-001 _|H5N1|_2023-03-04
9¢ L 391-001 i _|H5N1|_2022-10-14
Algreat-tailed_ - _|H5N1|_2022-12-13
AWestern_screech_¢ i 010027-001-origi _H5N1|_2023-03-23

Alred-tailed_hawk/California/23-006644—-003-original/2023_|H5N1|_2023-02-14
A/great_horned_owl/Colorado/23-007822-001-original/2023_|H5N1|_2023-03-03
AlPekin_duck/Calfornia/22-036722-001-original/2022_|H5N1|_2022-11-14
Algoose/Lovisiana/W22-1163/2022_|HEN1]_2022-12-05

037884 1 _|[H5N1|_2022-11-24
Ablue-winged_teal/Texas/UGAI22-2961/2022_|H5N1|_2022-09-01
AlChicken/AB/FAV-0222-01/2022_|H5N1|_2022-05-16
Alpelican/Costa_Rica/INC-0012-D0370-23/2023_|H5N1|_2023-01— 26
E ol d ToalMi 8012022 [HN1| 202509

Dakot: 033350-005-ori H5N1|_2022- 10 18
P ia/23-015045-001 /2023_|H5N1|_2023-03-14
A/American_( CIOW/NSW York/23-006663-001-original/2023_|H5N1|_2023-02-27
A/goose/Lou\s\ana/WZZ 1146A/2022. \HSNH 2022 12-05
;_duck/Fl 033918-002. _|H5N1|_2022-10-18

012974-002-origi > |H5N1|_2022-04-26
Aturkey_vulture/New_York/23-011005-001originall2023. [HEN1|_2023-04-06
Abarn_owl/BC/AIVPHL-123/2022_|H5N1|_2022-05-19
ey Utah22-031727-001 -original2022,HSN1|_2022-10-05

035241-003-ori _|H5N1|_2022-11-02

A/snowgoose/Kansas/sz 199D/2022_|H5N1|_2022-03-12
013446-001-ori _|H5N1|_2022-04-29

015271-002-ori _|H5N1|_2022-05-16

Alturkey/South_Dakota/22-008485-002-original/2022_|H5N1|_2022-03-21
012125-002-origi _|H5N1|_2022-04-19

Alsnow D 0612022 [HEN1| 20220401

i 014294-007—origi _|H5N1|_2022-05-08

010312-001 i _|H5N1|_2022-04-04

Alduck/Minnesota/UGAI22-3834/2022_|H5N1|_2022-09-14
Ablue-winged_tealTexas/UGAI22-3268/2022_|H5N1|_2022-10-01
= |_Dakota/22-010657-002-original/2022_|H5N1|_2022-04-06
Algreal_horned_ow!/BC/AIVPHL-277/2022 JHEN1|_2022-11-14
= /_York/22-008760-008-ori > |H5N1|_2022-03-22
Avsnow_goose/North Dakola/N22-04/2022 HGN | 2022-04-08
009326-002 > |H5N1|_2022-03-29
T Aurkey BG/AIVPHL-91/2022 \st 2022-05-14
011791-004 ) |H5N1|_2022-04-15
012933-001-origi _[H5N1|_2022-04-23
AVsnow_goose/Kansas/W22-1778/2022 HBN1|_2022-03-04
1226/2022_|H5N1|_2022-12-05

035154-002 > |H5N1|_2022-11-01
v g/22-015810-002 i _|H5N1|_2022-05-17
011121-003origi >_[H5N1|_2022-04-11
Allady_Amhersts_p i 013061-005 ) |H5N1|_2022-04-28
i 012756-001-ori > [H5N1|_2022-04-26
014663-004—origi > [H5N1]_2022-05-10
010122-001—origi >_|H5N1|_2022-04-04
(5 Alchicken/New_York/22-035476-001-original/2022_|H5N1|_2022-11-03
60-002. > |H5N1|_2022-11-16
Abald_eag v 3-005987-001-orig 3_|H5N1|_2023-02-21
o 038970-00: >_|H5N1]_2022-12-01
032962-001 >_|H5N1|_2022-10-14

2_|H5N1|_2022-11-14

Alred-tailed ! 011168.00: , HSN1| 2023-03-23
Albald_eagle/Florida/W22-191/2022_|H5N1|_2022-03-08
Alcanada_goose/BC/AIVPHL-241/2022_|H5N1|_2022-09-12
A/duck/BC/AIVPHL-139/2022_|H5N1|_2022-05-20

13 A/chicken/BC/AIVPHL-30/2022 |H5N|\ 2022-05-02

}A/(urkeylutahIZZ 032951 001 ongmal/ZDZZ |H5N1|_2022-10-11

014327-002 > |H5N1|_2022-05-07
Adturkey_vulture/California/23-005883-001-original/2023_|H5N1|_2023-02-01
\_Dakota/22-010139-001-origi > |H5N1|_2022-04-04
Atturkey/South_Dakota/22-009980-001-originl2022_|H5N1|_2022-04-01
34813-003 > |H5N1|_2022-10-27
turkey ia/22-035178-001-origi > |H5N1|_2022-11-01
037028-001 > |H5N1|_2022-11-16

Alchicken/North_Dakota/22-032950-001-original/2022_|H5N1|_2022-10-14
A/gocsergmla/W?? 773/2022_|HSN1|_2022-09-29

032661-001-origi _|H5N1|_2022-10-12
Alblack_vulture/Louisiana/W23- 119/2023 _|H5N1|_2023-02-08
A/Chmese rlngneck_,, i 035394-001-ori >_|H5N1|_2022-11-03
i 012855-004-origi _|H5N1|_2022-04-25
008890-007—origi > |H5N1|_2022-03
013220-002-origi  |H5N1]|_2022-04
/_York/22-010321-002-ori > |H5N1|_2022-04-04

A/grea( horned, owl/New York/23- 005127 -001-original/2023_|H5N1|_2023-02-10
035578-001 _|H5N1|_2022-11-04
Alperegrine_f la\con/New York/23-005700-001-original/2023_|H5N1|_2023-02-13
A/Canadagoose/New York/23-005699-001-original/2023_|H5N1|_2023-02-15
011343-001-origi _|H5N1|_2022-04-12
Alblack_\ vulture/South _Carolina/W22-1080A/2022_|H5N1|_2022-11-02
Alvulture/South_Carolina/W22-1112/2022_|H5N1|_2022-12-01
Aleagle/South_Carolina/W23-142A/2023_|H5N1|_2023-02-19
Adblack_vulture/South_Carolina/W22-623/2022_|H5N1|_2022-08-22
A/b\ack _vulture/Georgia/W22-933C/2022_|H5N1|_2022-09-29
1_Carolina/22-035153-001-origi >_|H5N1|_2022-10-28
Alblack_vulture/Georgia/W22-675A/2022_|H5N1|_2022-08-23
LA/MECK vulture/Georgia/W22-619B/2022_|H5N1|_2022-08-22
A/b\ack vulture/South_Carolina/W22-689B/2022_|H5N1|_2022-08-25

/_York/22-010200-002-ori >_|H5N1|_2022-04-04
4/22-015259-002-ori  [HSN1)_2022-05-16
A/black vu\lure/Vlvglnla/WZZ 667D/2022_|H5N1|_2022-08-22
_Carolina/22-033522-001-original/2022_|H5N1|_2022-10-19
Adblack_vult ia/23-015076-001—ori _|H5N1|_2023-04-06
i 009287-001-origi >_|H5N1|_2022-03-28

A/bald_eagle/Florida/W22-134-OP/2022_|H5N1|_2022-02-12

08-13

22_|H5N1|_20;

1/2023 \HSNI\ 2023-06-11

2023

—Headed_Gull/England/2

\HSNH 2022-12-28
 |H5N1]_2023-02-0

Alchicken/England 3 8

A/black headedjul\/lta\y/23V|R11074/2022 |H5N|\ 2022-12-30
en/England/029912/2023_|HEN

I_g '203-001/2023_|H5N1|_2023-01-21

NA

A/mute._ swan/Ausma/zaomsss 001/2023_|H5N1|_2023-01-05
05657-003/23_|H5N1|_2023-01-18

A/Anas_platyrhynchos domesucus/aelglum/mns -0001/2022_|H5N1|_2022-12-21
A/Anser_anser_domesticus/Belgium/12994_0002/2022_|H5N1|_2022-11-02
Alchicken/England/121576/2022_|H5N1|_2022-09-22
Aldomestic_duck/England/164793/2022_|H5N1|_2022-12-06
A/Gallus_gallus/Belgium/00548_0001/2023 [H5N1|_2023-01-19
A/Anser_: p 12774-41_3803-4/2022_|H5N1|_2022-10-18
Alchicken/Wales/023780/2023_|H5N1|_2023-02-11
Alchicken/Wales/059861/2023_|H5N1|_2023-04-22
Alcanada_goose/England/396207/2022_|H5N1|_2022-12-10

A/Gallus, 11 3_|H5N1|_2023-02-03
ATurkey/England/143029/2022_|H5N1|_2022-10-31
ABush_dog/England/037684/2022_|H5N1|_2022-11-19
A/Environment/England/058953/2022_|H5N1|_2022-11-17
$A/Bufflehead_Duck/Northern_Ireland/012321/2022_|H5N1|_2022-10-10
A/Bush_dog/England/037675/2022_|H5N1|_2022-11-17
A/Bush_dog/England/058954/2022_|H5N1|_2022-11-25
A/Bush_dog/England/058198/2022_|H5N1|_2022-11-20
A/Bush_dog/England/037682/2022_|H5N1|_2022-11-18
A/Bush_dog/England/037690/2022_|H5N1|_2022-11-21
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22
A/Bush_dog/England/068984/2022_|H5N1|_2022-11-19
A/Bush_dog/England/037680/2022_|H5N1|_2022-11-18
'A/Bush_dog/England/037689/2022_|H5N1|_2022-11-21
Alduck/France/22P025647/2022_|H5N1|_2022-12-10
Alchicken/England/114595/2022_|H5N1|_2022-09-02
AMixed_wild_birds/Belgium/10368_0001/2022_|HSN1|_2022-08-30
A/Corvus_monedula/Belgium/11918_0006/2022_[H5N1|_2022-10-10
| Alhiute_Swar/Wales/057697/202 [HSNI1_2022-03-04
Algoose/Netherlands/22000487-001/2022 |H5N1|_2022-01-06
A/Chroi jum/01145_ }_|H5N1|_2023-02-07

Ablack-headed_gull/Austria/23037203-001/2023_|HSN1|_2023-01-21
Ablack-headed, Jull/l(aly/ZSVlRﬂW 4/2022_|H5N1|_2022-12-30

Alchicken/Jersey
A/ma\lard/22P019377/France/2022 \HSNH 2022 07 06
Alchicken/Wales/114874/2022_|H5N1|_2
tA/black headed_gullltaly/23VIR5685-1/2023 H5N1 2023-06-11
o

- Ablack-h:

rA/chlcken/ltaly/ZZVIR!DDAA 14/2022 \H5N1\ 2022-10-21
Atawny_owl/Denmark/05372-1.01/2022_|H5N1|_2022-06-08
A/Chicken/Scotland/141941/2022_|H5N1|_2022-10-29
Alchicken/Scotland/146221/2022_|H5N1|_2022-11-04
AfTurkey/England/127741/2022_|H5N1|_2022-10-06
Alchicken/England/118828/2022_|H5N1|_2022-09-17
Aldomestic_duck/England/146319/2022_|H5N1|_2022-11-05
Alchicken/England/150281/2022_|H5N1|_2022-11-11
Amute_swan/England/117298/2022_|H5N1|_2022-09-18
A/Gallus_gallus/Belgium/00322-0002/2023_|H5N1|_2023-01-10
88-001/2022_|H5N1|_2022-11-21
A/Domestic_duck/England/159770/2022_|H5N1|_2022-11-28
A/Cygnus_olor/Belgium/11304_0009/2022_[HSN1|_2022-09-21
[p A/Chicken/England/159386/2022_|HSN1L_2022-11-25
Alcommon_tern/Germany-NI/AI03186/2022_|H5N1|_2022-06-07
- AlCiconia_ciconia/Spain/22VIR12774-30_3394-2/2022_|HSN1|_2022-09-19
Amute_swan/Scotland/029919/2022_|[H5N1|_2022-03-07
Alcommon_buzzard/Netherlands/22000192-001/2022_|H5N1|_2022-01-03
A/Great_black-backed_Gull/Netherlands/3/2022_|H5N1|_2022-03-15
Aldomestic_duck/England/041295/2022_|HSN1|_2022-04-04
Aldomestic_duck/England/104859/2022_|H5N 1|_2022-08-05
Aturkey/England/081395/2022_|H5N1|_2022-05-31
A/pheasant/Wales/016303/2022_|H5N1|_2022-02-20
Almute_Swan/Scotland/126261/2022_|H5N1|_2022-09-30
'A/Domestic_Duck/England/128223/2022_|H5N1|_2022-10-06
A/duck/France/22P020165/2022_|HSN1|_2022-08-24
A/Pelecanus_conspicillatus/Belgium/12905-0001/2022_|H5N1|_2022-11-08
{Alurkey England/146512/2022_|H5N1|_2022-11-06

A/mute_swan/Austria/23011165-001/2023_|H5N1|_2023-01-31
Atturkey/England/137790/2022_|H5N1|_2022-10-19
+A/chicken/England/| 18935/2022_|H5N1|_2022-09-18
Alchicken/England/151023/2022_|H5N1|_2022-11-13
L A/common_tern/Germany-NI/AI03185/2022_|H5N1|_2022-06-07
A/Branta_canadensis/Belgium/4821_0001/2022_|H5N1|_2022-04-07
A/swan/Romania/10986_22VIR2749-8/2022_|H5N1|_2022-03-07
A/mute_swan/Netherlands/21039526-002/2021_|H5N1|_2021-11-24
A/Eurasian_wigeon/Germany-SH/AI06143/2021_|H5N1|_2021-10-22
A/Mallard/Netherlands/2/2022_|H5N1|_2022-02-14
Alchicken/England/057016/2021_|H5N1|_2021-11-12
Algreylag_goose/Netherlands/21038567-002/2021_|H5N1|_2021-11-09
 wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
Abarnacle_goose/Scotland/292583/2021_|H5N1|_2021-11-12
. wi 1_|H5N1|_2021-10-14
Alchicken/England/070277/2021_|H5N1|_2021-12-13
Adturkey/Romania/10281_23VIR1145-10/2023_|H5N1|_2023-01-27
Alcygnus_olor/Romania/10102_23VIR1145-6/2023_|H5N1|_2023-01-09
Alcygnus_cyg! ia/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Alcygnus_olor/Romania/17142_23VIR1145-1/2022_|H5N1|_2022-11-15
A/duck/Egypl/BAZOBGOOP/ZOZZ |H5N1|_2022-03-30
ium/1234_( _|H5N1|_2022-01-24
A/duck/Saralov/29 02V/2021_|H5N1|_2021-09-30
AlCanada_goose/Luxembourg/21239614/2021_|H5N1|_2021-12-10
Aturkey/Poland/H1910-T3/2021_|H5N1|_2021-11-01
Alturkey/Italy/21VIR9520-3/2021_|HSN1|_2021-11-14
‘Aturkey/Italy/21VIR8585-1/2021_|H5N1|_2021-10-18
Ablack-headed_gull/England/388256/2022_|H5N1|_2022-02-03
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
¢ A/common_buzzard/Denmark/24271-1.02/2021-10-25_|H5N1|_2021-10-25
Albarnacle_goose/England/293809/2021_|H5N1|_2021-11-26
Afturkey/England/007586/2022_|H5N1|_2022-01-23
A/northern_gannet/Sweden/SVA220623S20232/FB001982/0- 2022 _|H5N1|_2022-06-20
A/Buteo_t > |H5N1|_2022-02-
Alred_k knot/Netherlands/21040956-003/2021 _|H5N1|_2021-12-17
Alturkey/Germany-MV/AI06035/2021_|H5N1|_2021-10-20
Alwhite_stork/Netherlands/22012595-002/2022_|H5N1|_2022-06-03
Agreylag_goose/Netherlands/21037497-001/2021_|H5N1|_2021-10-19
Algoose/France/21P014207/2021_|H5N1|_2021-12-23
Afturkey/England/016515/2022_|H5N1|_2022-02-20
A/swan/Romania/10678_22VIR2749-7/2022_|H5N1|_2022-02-23
A/Eurasian_teal/Germany-BY/AI05977/2021_|H5N1|_2021-10-21
A/mute_swan/Netherlands/21038706-002/2021_|H5N1|_2021-11-14
1_|H5N1|_2021-10-19
Albean_( 11111SZ0372/F 1_|H5N1|_2021-11-05
Alcommon_buzzard/Denmark/08287-1.01/2022_|H5N1|_2022-08-30
L ar \ania/10455_22VIR: 4/2022_|H5N1|_2022-02-09
A/goose/Tyumen/33-53V/2021_|H5N1|_2021-10-07
b Algoose/ltaly/IZSLT-21VIR10273/2021_|H5N1|_2021-11-22
A/Withe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
Allaying_hen/Romania/10470_22VIR2749-5/2022_|H5N1|_2022-02-10
- Alturkey/England/057679/2021_|H5N1|_2021-11-16
Algreylag_goose/Netherlands/21038417-001/2021_|H5N1|_2021-11-07
A/Anser_anser/Belgium/00939-0011/2022_|H5N1|_2022-01-17
A/chicken/Tyumen/27-31V/2021_|H5N1|_2021-10-06
Aturkey/Italy/21VIR10851/2021_|H5N1|_2021-12-06
Alpelican/Russia/1032-1/2021_|H5N1]_2021-07-16
Afturkey/Italy/21VIR11053-1/2021_|H5N1|_2021-12-13
Alchicken/Hokkaido/HU-B301/2023_|H5N1|_2023-04-06
pot-billed_¢ 856-2/2022_|H5N1|_2022-11-17
Aftundra_swan/Toyama/1611W001/2022_|H5N1|_2022-11-26
A/Mandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10
A/Spot-billed_duck/Korea/K22-920/2022_|H5N1|_2022-11-21
AlKorean_native_chicken/Korea/H127/2022_|H5N1|_2022-02-06
A/duck/Korea/H493/2022_|H5N1|_2022-10-17
A/duck/Bangladesh/51601/2021_|H5N1|_2021-12-19
Algoose/Hunan/SE284/2022_|H5N1|_2022-01-05
Alwestern_gull/California/23-011273-002-original/2023_|H5N1|_2023-03-30
Allarge-billed_crow/Hokkaido/0103E089/2023_|H5N1|_2023-03-30
Alchicken/Hokkaido/HU-E010/2022_|H5N1|_2022-11-06
d goose/Cal 035144-003-origi ) |H5N1|_2022-10-31
A/sanderlmg/Oregon/QS -011962-001-original/2023_|H5N1|_2023-04-13
A/ch\cken/Hokkaldo/HU E001/2022_|H5N1|_2022-11-07
wii ) |H5N1|_2022-02-09
Allarge-billed_crow/Hokkaido/B008/2023_|H5N1|_2023-03-13
Alwhite—tailed_eagle/Sweden/SVA211201SZ0380/FB004721/M-2021_|H5N1|_2021-11-26
A/Cormorant/Namibia/141/2022_|H5N1|_2022-01-27
Alchicken/Lesotho/341.10/2021_|H5N1|_2021-05-29
ATurkey/Hungary/16603/2021_|HSN1|_2021-04-13
Alch\cken/Senegal/ZIVlFlmsa 5/2021_|H5N1|_2020-12-23
’ 007468-001 i 3_|H5N1|_2023-03-02

Algreat_t homed owl/Colorado/23-005620-001-original/2023_|H5N1|_2023-02-14

A/sanderling/Oregon/23-008234-001-original/2023_|H5N1|_2023-02-04

A/great_horned_owl/Colorado/23-007822-001-original/2023_|H5N1|_2023-03-03

A/Pekin_duck/California/22-036722— 001—crlg\na|/2022 |HSN1|_2022-11-14
Dakot

122-033350-005- _|H5N1|_2022-10-18
037884001 ori > |H5N1|_2022-11-24
038012-001-origi > |H5N1]_2022-11-24

 Algoose/Louisiana/W22-1163/2022_|H5N1|_2022-12-05
Ablue-winged_teal/Texas/UGAI22-2961/2022_|H5N1|_2022-09-01
Apelican/Costa_Rica/INC-0012-D0370-23/2023_|H5N1|_2023-01-26

Al d_teal/Texas/UGAI2: > |H5N1|_2022-10-01
Algreat_horned_¢ i 014892-001-original/2023_|H5N1|_2023-04-13
Ared-tailed | 008517-001-ori }_|H5N1|_2023-03-05
i 007350001 —ori  |H5N1|_2023-03-03
005607001 -ori > |H5N1|_2022-11-11

Ablue-winged_tealTexas/UGAI22-3190/2022_|H5N1|_2022-10-01
FA/great homed owl/ldaho/23-011169-003-original/2023_|H5N1|_2023-03-28

> |H5N1|_2022-12-13
Algoose/Louisi 033391-001-ori ) |H5N1|_2022-10-14
Albald_eagl 005987-001-original/2023_|H5N1|_2023-02-21

xqrm&mm S

f&tud a&&rmn/zs 010027-001-original/2023_|H5N1|_2023-03-23
A/red tailed_hawk/Caliormia/23-006644-003-original/2023_|HSN1|_2023-02-14

Algreat_horned ¢ 011850-001 }_|HEN1|_2023-04-12
JGAL  |H5N1|_2022-09-14
Al inged t i 680/2022_|H5N1|_2022-09-01
i 034813-003-original/2022_|H5N1|_2022-10.
y 015810-00: i > |H5N1|_2022-05-17
rk/22-008760-00! _|H5N1|_2022-03-22
A/chlcken/New York/22-035476-001— 0ng|na\/2022 |H5N1|_2022-11-03
o 038970-002—ori > |H5N1|_2022-12-01
ic 032962-001—origi >_|H5N1|_2022-10-14
037360-002-origi ) |H5N1|_2022-11-16
| York/22-010321-002-origi  |H5N1|_2022-04-04
Algreat_horned_owl/M >_|H5N1| 2022-03-03
i 009287-001-origi >_|H5N1|_2022-03-28

Algoose/Virginia/W22-773/2022_|H5N1|_2022-09-29
A/ch\cken/Norlh Dakota/22— 032950 001 0r|g|nal/2022 |H5N1|_2022-10-14

A/snowy_owl/MA/22MM00463/2022_|H5N1|_2022-03-20
Atturkey_vulture/California/23-005883-001-original/2023_|H5N1|_2023-02-01
Alchicken/BC/AIVPHL-30/2022_|H5N1|_2022-05-02
14327-002- i _|H5N1|_2022-05-07

Alcanada_goose/BC/AIVPHL-241/2022_|H5N1|_2022-09-12
Alduck/BC/AIVPHL-139/2022_HSN1|_2022-05-20

014663-004 >_|H5N1|_2022-05-10
A/Iurkey/Sou(h Dako(a/22 006792-001/2022_|H5N1|_2022-03-04

00/2022_|H5N1|_2022-03-10

9 _Dakota/22-010657-002-original/2022_|H5N1|_2022-04-06
i 015045-001-ori _|H5N1|_2023-03-14
1 crow/New._York/23-006663-001—ori | |H5N1|_2023-02.
Algoose/Louisiana/W22-1146A/2022_|HEN1|_2022-12-05
K/ 033918-00; _[H5N1|_2022-10-18
b Adturkey vu\(ure/New York23-011005-001-Orginai2023,_IHEN1| 2023-04-06
y > |H5N1|_2022-04-26
013446-001-origi > |H5N1|_2022-04-29

A/bald |_eagle/South_( Carohna/23 008111—001 original/2023_|H5N1|_2023-03-04
41-00! _|H5N1|_2022-11-02
012855-004—origi _|H5N1|_2022-04-25
Aleagle/South_Carolina/W23-142A/2023_|H5N1|_2023-02-19
Alvulture/South_Carolina/W22-1112/2022_|H5N1|_2022-12-01
Alblack_vulture/South Carc\lna/W22—1080A/2022 2_|H5N1|_2022-11-02

Avblack \ 623/2022_|H5N1|_2022-08
Ablack vulture/Georgla/WZZ -933C/2022_|HNI | 2022-09-29
5153-001 i _|H5N1|_2022-10-28

Alblack vullure/Georgla/WEZ -619B/2022_|H5N1|_2022-08-22
Alblack_vulture/Georgia/W22-675A/2022_|H5N1|_2022-08-23
A/black vulture/South_Carolina/W22-689B/2022_|H5N1|_2022-08-25

035234001 -ori _[H5N1|_2022-11-01
_duck/New_York/22-008324-004 _[H5N1|_2022-03-28
012578-004-original/2022_|H5N1|_2022-04-25
Ablack vunure/vwgm.a/wzz 667D/2022_|H5N1]_2022-08-22
[ _Caroli 033522-001 > |H5N1|_2022-10-19
Ablack 015076-001-origi _[H5N1|_2023-04-06
AVsnow_goose/North_Dakola/N22-06/2022_|HSN1|_2022-04-08
. C 093 > [H5N1|_2022-03
007410-002-origi > |H5N1|_2022-03-10
013057-001-origi _[H5N1|_2022-04-28
012756-001-ori _[H5N1|_2022-04-26
e 010008-001 > |H5N1|_2022-03-29
008890-007-origi > |H5N1|_2022-03-22

A/barn_owl/BC/AIVPHL-123/2022_|H5N1|_2022-05-19
Alturkey/Indiana/22-003707-003/2022_|H5N1|_2022-02-07
A/greal horned_owl/New_York/23-005127-001-original/2023_|H5N1|_2023-02-10

035578-001-origi _[H5N1|_2022-11-04
AlCanada_ /_York/23-005699-001-ori _|H5N1|_2023-02-15
Alperegrine_falcon/New_York/23-005700-001-original/2023_IHSN1|_2023-02-13
012125-002 > |H5N1|_2022-04-19
014294-007-original/2022_|HSN1|_2022-05-08
012933-001-orig > |H5N1|_2022-04-23

Ared-tailed_hawkKansasW22-122612022 JHGN1l_2022-12-05

> |H5N1|_2022-11-01

FMurkey/BC/AIVPHL—91/2022 \H5N1| 2022-05-14

9 9326-002 ) |H5N1|_2022-03-29
Alsnow_goose/North_ Dalcora/22-04/2022 JHSN1|_2022-04-08

001 > |H5N1|_2022-04-04
\_ Carolina/AH _[H5N1|_2022-01-08
Abald_eagle/Florida/22-134- OP/2022  JH5N1|_2022-02-12

| Dakota/22-008485-00 ) |H5N1| 2022-03-21
AlLady_Amhersts_pl in/22-013061-005—ori > |HN1|_2022-04-28
A/snowgoose/Kansas/WZE 199A/2022JH5N|\ 2022-03- 14

015259.00: |HSN1|_2022-05-16
Albald_eagle/Flori 189/2022_|H5N1|_2022-03-0:

Alsrnow_goose/Kansas/W22-1778/2022_|H5N1|_2022-03-04
A/bald_eagle/Florida/W22-191/2022_|H5N1|_2022-03-08
A/Snowjoose/Kansas/WZZ -199D/2022_|H5N1|_2022-03-12

013220-002- > |H5N1|_2022-04-28
- 011343-001—ori > |H5N1|_2022-04-12
\_Dakota/22-009198-001origi >_|H5N1|_2022-03-26
011791-004—ori >_|H5N1|_2022-04-15

Atturkey/South_Dakota/22-010139-001-original/2022_|H5N1|_2022-04-04
Afturkey/Utah/22-031727 DDI—crlgmaI/2022 |HSN1|_2022-10-05

\_Dakota/22-009980-001 [H5N1|_2022-04-01
015271-002-origi  |H5N1|_2022-05-16
011121-003-origi > |H5N1|_2022-04-11
/_York/22-010200-002-origi > |H5N1|_2022-04-04
010122-001-origi > |H5N1|_2022-04-04

005260-002/2022. |HSN1|_2022-02-21
Algreat_horned_ow/BC/AIVPHL-277/2022_|HEN1|_2022-11-14
Alchicken/NL/FAV-0033/2021_|H5N1|_2021-12-21
rA/peregnneja\ccn/MA/22MM00756/2022JH5N1 |_2022-06-16

‘Alsanderling/MA/22HP00192/2022_|H5N1|_2022-03-03
009605-001—origi > |H5N1]_2022-03-28

AlguiliNorth_Carolina/W22-1215A/2022_|H5N1|_2022-12-06
Anorthern_gannetMA/22WI00050/2022_|H5N1|_2022-05-10
Alcommon_ter/ME/COTE_20220614_1/2022_|H5N1|_2022-06-14
Awhite-tailed_eagle/Netherlands/21027616-001/2021_|H5N1|_2021-04-23
AlGreat_Black-Backed GuII/NL/OTH 0114_|H5N1|_2021-11-04

5! 21_|H5N1|_2021-11-01
A/pheasan(/Wa\es/SSS!29/2021 JHSN1|_2021-10-27
Almute_swar/England/2¢ H5N1|_2021-11-15

BB 1_|H5N1|_2021-11-02
Alural_owl/Finland/14041_21RS3535-7/2021_|H5N1|_2021-10-01
A/European_herring_gull/Finland/9722_21VIR7689-13/2021_|HEN1|_2021-08-01
Amute_swan/Poland/MB490-L1/2021_|H5N1|_2021-11-08
Aldomestic_duck/England/066456/2021_|H5N1|_2021-12-06
Alcommon_pheasant/Sweden/SVA211104SZ0320/FB004417/M-2021_|H5N1|_2021-10-29
Adurkey/Germany-NI/AI04373/2021_|HEN1|_2021-04-27
Alchicken/Netherlands/20019879-001005/2020_|H5N1|_2020-12-14
AEurasian_Wigeon/Netherlands/5/2020_|H5N1]_2020-10-16
L Awestern_j 111115203 1_|H5N1|_2021-11-08
Aduck/Korea/H87/2022_[HEN1|_2022-01-29
Aduck/Guizhow/S1321/2022_|H5N1|_2022-02-22
Alduck/Guangdong/S4525/2021_|HSN1|_2021-12-08
Alduck/Korea/H56/2022_HEN1|_2022-01-21
AEurasian_wigeon/Hokkaido/Q71/2022_|H5N1|_2022-10-08
Alduck/Korea/H608/2021_|H5N1|_2021-12-13
i Aduck/Korea/H541-3/2021_|H5N1|_2021-11-11
Achicken/Korea/H638/2021_[HEN1|_2021-12-23
AlquaillKorea/H624/2021_|HEN1|_2021-12-17

Avduck/Korea/H550/2021_|H5N1]_2021-11-16
AlBar-headed_Goose/TibetXZ1131/2021_|H5N1|_2021-05-20

r Alchicken/Jiangxi/S40653/2021_|H5N1|_2021-12-07

0.05

© AIVO7-B1 (C) @ AIVO7-B2 (C) @ AIV09 (AB) @ AIV4S (BB) @ Safari Par

001/2020_|H5N1|_2020-11-01

028-001  |H5N1|_2022-11-16
AlGhinese_ringneck_pl isconsin/22-035394-001 ) |H5N1|_2022-11-03
| Ablack_vultrelLouisianaW23-11912023_HSN1| 2023-02-08
y 035178-001-origi > |H5N1|_2022-11-01
i 032661-001-origi > |H5N1|_2022-10-12
Alred_tailed 011168-002_ori | |H5N1|_2023-03-23
Murkey/man/zwazgm ~001-original/2022_|H5NI1|_2022-10-11
27000 _[H5N1|_2022-11-14

MP

Alchicken/England/057016/2021_|H5N1|_2021-11-12
Algreylag_goose/Netherlands/21038567-002/2021_|H5N1|_2021-11-09
A/mute_swan/Netherlands/21039526-002/2021_|H5N1|_2021-11-24

_wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
L Wi 1_|H5N1|_2021-10-14
Abarnacle_goose/Scotland/292583/2021_|H5N1|_2021-11-12
Alchicken/England 070277 2021_|HSN1|_2021-12-13
ATT. jum/1234._( ) |H5N1|_2022-01-24
A/Eurasian wwgeon/Gevmany SH/AI06143/2021_|H5N1|_2021-10-22
Alchicken/England/114595/2022_|H5N1|_2022-09-02
Alturkey/Romania/10281_23VIR1145-10/2023_|H5N1|_2023-01-27
Alcygnus_cygnus/Romania/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Alcygnus._olor/Romania/17142_23VIR1145-1/2022_|H5N1|_2022-11-15
Alcygnus_olor/Romania/10102_23VIR1145-6/2023_|HSN1|_2023-01-09
NI/ 185/2022_|H5N1|_2022-06-0:
Alduck/Saratov/29-02V/2021 _IH5N1|_2021-09-30
tA/MIxed wild_birds/Belgium/10368_0001/2022_|H5N1|_2022-08-30

A/Corvus_monedula/Belgium/1 1918_0006/2022_|HN1|_2022-10-10
12905-0001/2022_|H5N1|_2022-11-08
Avchicken/England/118935/2022_|H5N1|_2022-09-18
‘Alchicken/England/151023/2022_|HEN1|_2022-11-13
Aturkey/England/081395/2022_|H5N1|_2022-05-31
A/Domestic_duck/England/159770/2022_|H5N1|_2022-11-28
A/Chicken/Scotland/141941/2022_|H5N1|_2022-10-29
Alchicken/Scotland/146221/2022_|H5N1|_2022-11-04
ATurkey/England/127741/2022_[HSN1|_2022-10-06
A/Gallus_gallus/Belgium/00322-0002/2023_[H5N1|_2023-01-10
A/Goose/Ne(herlands/22020788£o|/20227\H5N1|72022711721
| (mute_swar/England/ 11729812022 HEN1|_2022-00-18
Amute_swan/Austria/23011165-001/2023_|H5N1|_2023-01-31
A/mute_swan/Scotland/029919/2022_|H5N1|_2022-03-07
Aldomestic_duck/England/104859/2022_|H5N1|_2022-08-05
Aldomestic_duck/England/146319/2022_|H5N1|_2022-11-05
Almute_Swan/Scotland/126261/2022_|H5N1|_2022-09-30
I Alchicken/England/150281/2022_|H5N1|_2022-11-11
A/Great_black-backed_Gul/Netherlands/3/2022_|H5N1|_2022-03-15
Alpheasant/Wales/016303/2022_|H5N1|_2022-02-20
001/2022_|H5N1|_2022-01-03
A/Ciconia_ciconia/Spain/22VIR12774-30_3394-2/2022_|HEN1|_2022-09-19
A/Mute_Swan/Wales/057697/2022_|H5N1|_2022-03-04
A/Branta_canadensis/Belgium/4821_0001/2022_|H5N1|_2022-04-07
A/Domestic_Duck/England/128223/2022_|H5N1|_2022-10-06
 A/duck/France/22P020165/2022_|HSN1|_2022-08-24
A/duck/Egypt/BA203600P/2022_|H5N1|_2022-03-30
Alchicken/England/118828/2022_|H5N1|_2022-09-17
A/domestic_duck/England/041295/2022 |H5N1|_2022-04-04
A/Anser_anser_domesticus/Belgium/12994_0002/2022_|H5N1|_2022-11-02
A/Environment/England/058953/2022_|H5N1|_2022-11-17
A/Bush_dog/England/037689/2022_|H5N1|_2022-11-21
A/Bush_dog/England/058954/2022_|H5N1|_2022-11-25
A/Bush_dog/England/058198/2022_|H5N1|_2022-11-20
A/Bush_dog/England/037691/2022_|H5N1|_2022-11-22
A/Bush_dog/England/037690/2022_|H5N1|_2022-11-21
A/Bush_dog/England/037680/2022_|H5N1|_2022-11-18
A/Anas_platyrhynchos_domesticus/Belgium/14735-0001/2022_|H5N1]_2022-12-21

$Alcoscoroba_swan/Austria/23005657-003/23_|H5N1_2023-01-18

Alchicken/England/121576/2022_|H5N1|_2022-09-22
Alchicken/Wales/023780/2023_|HSN1|_2023-02-11
A/Bush_dog/England/037682/2022_|H5N1|_2022-11-18
A/Gallus_gallus/Belgium/00548_0001/2023_|H5N1|_2023-01-19
Alchicken/Wales/059861/2023_|HSN1|_2023-04-22
A/Anser_: p: 12774-41_3803-4/2022_|H5N1|_2022-10-18
A/Bush_dog/England/037675/2022_|H5N1|_2022-11-17
A/mute_swan/Austria/23001568-001/2023_|H5N1|_2023-01-05
A/Gallus_gallus/Belgium/01111_0002/2023_[H5N1|_2023-02-03
A/Bush_dog/England/068984/2022_|H5N1|_2022-11-19
ABufflehead_Duck/Northern_Ireland/012321/2022_|H5N1|_2022-10-10
A/duck/France/22P025647/2022_|H5N1|_2022-12-10
Aldomestic_duck/England/164793/2022_|H5N1|_2022-12-06
ATurkey/England/143029/2022_|H5N1|_2022-10-31
A/Bush_dog/England/037684/2022_|H5N1|_2022-11-19
Alcanada_goose/England/396207/2022_|HN1|_2022-12-10
Alchicken/England /0626 3 04
A/C

\HSNH 2022-12-28
Headed (‘H\ Er
headed_g| H Ei

3_|H5N1|_20: 0
Ablack-headed_gullltaly/23VIR1107-4/2022_|H5N1|_2022-12-30
Ablack-headed guII/Aus(rla/23037203 001/2023 |H5N|\ 2023-01-21

AfTurkey/England)
en/England/08
Afturkey/England/137790/2022 \HSNH 2022-10-19
Alblack-headed_gull/ltaly/23VIR5685-1/2023_|H5N1|_2023-06-11
Alchicken/Wales/114874/2022_|H5N1|_2022-09-04
A/mallard/22P019377/France/2022_|H5N1|_2022-07-06
Alchicken/Jersey/106 |H5N1 -13
Adturkey/England/146512/2022_[H5N1|_2022-11-06
A/Chicken/England/159386/2022_|H5N1|_2022-11-25
NI/AI03186/2022_|H5N1|_2022-06-07
Altawny_ 0w|/Denmark/05372 1.01/2022_|H5N1|_2022-06-08
pA/goose/Netherlands/22000487-001/2022_|H5N1|_2022-01-06
A/Cygnus_olor/Belgium/11304_0009/2022_|H5N1|_2022-09-21
Alchicken/Italy/22VIR10044-14/2022_|H5N1|_2022-10-21
lA/Wes!em‘,' 111118203 1_|H5N1|_2021-11-08
Albean_¢ 11111SZ0372/F 1_|H5N1|_2021-11-05
A/sanderling/Oregon/23-011962-001-original/2023_|H5N1|_2023-04-13
A/crow/Hokkaido/0102M086/2022_|H5N1|_2022-02-09
A/chicken/Hokkaido/HU-E010/2022_|H5N1|_2022-11-06
Alchicken/Hokkaido/HU-E001/2022 \HSNH 2022 11-07
goose/Cali 035144-00: _|H5N1|_2022-10-31
Alwes(ern gull/CaIWomla/23—0||273 002— orlg\nal/2023 |HSN1|_2023-03-30
ge-billed_crow} 3 |H5N1|_2023-03-30
A/Iavge—bllled crow/Hokkaido/B008/2023_|H5N1|_2023-03-13
Alwhite—tailed_t 112018 B004721/M-2021_|H5N1|_2021-11-26
A/Anser_anser/Belgium/00939-0011/2022_|H5N1|_2022-01-17
Alchicken/Tyumen/27-31V/2021_|H5N1]_2021-10-06
Atturkey/Italy/21VIR10851/2021_|H5N1|_2021-12-06
A/Eurasian_teal/Germany-BY/AI05977/2021_|H5N1|_2021-10-21
A/goose/Tyumen/33-53V/2021_|H5N1|_2021-10-07
Ablack-headed_gull/England/388256/2022_|H5N1|_2022-02-03
pA/swan/Romania/10455_22VIR2749-4/2022_|H5N1|_2022-02-09

Abamacle_goose/England/293809/2021_|HSN1|_2021-11-26
$A/common_buzzard/Denmark/24271-1.02/2021-10-25_|H5N1|_2021-10-25
4 Afturkey/Germany-MV/AI06035/2021_[HSN1|_2021-10-20
$A/goose/France/21P014207/2021_|HEN1|_2021-12-23

Alred_knot/Netherlands/21040956-003/2021_|H5N1]_2021-12-17
AWithe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
bA/Mallard/Netherlands/2/2022_|HSN1|_2022-02-14

PA/turkey/England/007586/2022_|H5N1|_2022-01-23

A/grey\agjoose/Nelherlands/ﬁ037497 -001/2021_|H5N1|_2021-10-19
AButeo_t _|H5N1|_2022-02-20
Algreylag_goose/Netherlands/21038417-001/2021_|H5N1|_2021-11-07
A/goose/ltaly/IZSLT-21VIR10273/2021_|H5N1|_2021-11-22
16515/2022_|H5N1|_2022-02-20
L Aiwhite_stork/Netherlands/22012595-002/2022 |H5N1|_2022-06-03
A/mute_swan/Netherlands/21038706-002/2021_|H5N1|_2021-11-14
A/common_buzzard/Denmark/08287-1.01/2022_|H5N1|_2022-08-30
10678_22VIR2749-7/2022_|H5N1|_2022-02-23
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
A/nonhsm (0-2022_|H5N1|_2022-06-20
1_|H5N1|_2021-10-19
Atuvkey,Eng\and057679/2021 |H5N1|_2021-11-16
Alaying_hen/Romania/10470_22VIR2749-5/2022_|H5N1|_2022-02-10

Apelican/Russia/1032-1/2021_|H5N1|_2021-07-16
Aturkey/Poland/H1910-T3/2021_|HEN1|_2021-11-01
Aturkey/ltaly/21VIR9520-3/2021_|HSN1|_2021-11-14
Aiurkeylaly/21 VIR8S8S-1/2021_IHSN1|_2021-10-18
/an/Romania/10986_ 8/2022_|HEN1|_2022-03
AlCanada_goose/Luxembourg/21239614/2021_|H5N1|_2021-12-10
Aturkey/ltaly/21VIR11053-1/2021_|H5N1|_2021-12-13
Achicken/Hokkaido/HU-B301/2023_|HEN1|_2023-04-06
A/Spot-billed_duck/Korea/Ke2-920/2022_|H5N1|_2022-11-21
AlKorean_native_chicken/Korea/H127/2022_|H5N1|_2022-02-06
A/Spot-billed_duck/Korea/K22-856-2/2022_|HSN1|_2022-11-17
AMandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10
Alduck/Bangladesh/51601/2021_|H5N1|_2021-12-19
A/goose/Hunan/SE284/2022_|HSN1|_2022-01-05
Aftundra_swan/Toyama/1611W001/2022_|H5N1|_2022-11-26
L A/duck/Korea/H493/2022_|H5N1|_2022-10-17
A/Cormorant/Namibia/141/2022_|H5N1|_2022-01-27
ATurkey/Hungary/16603/2021_|H5N1|_2021-04-13
Alchicken/Senegal/21VIR1084-5/2021_|H5N1|_2020-12-23
Alchicken/Lesotho/341.10/2021_|H5N1|_2021-05-29
Aturkey/BC/AIVPHL-91/2022_|H5N1|_2022-05-14
_Carolina/AH » |H5N1|_2022-01-08
Abald_eagle/Florida/W22—134-OP/2022_|H5N1|_2022-02-12
pAvAmerican_pelicanKGansas/W22- 20012022 |HSN1_2022-03-10
o

> |H5N1]_2022-05-10

014327-002—origi _|H5N1|_2022-05-07
| Dakota/22-010657-002-ori . IHSN1]. 202204
tAlturkey/South_Dakota/22-009198-001 i > |H5N1|_2022-03-26

A/snow /_goose/Kansas/W22-177B/2022_|H5N1|_2022-03-04

005260-002/2022_|H5N1|_2022-02-21

li 009332-001—ori » |H5N1|_2022-03
A/Great | Black-| Backed GuI/NL/OTH-0114_|H5N1|_2021-11-04
Albald_eagle/Florida/W22-189/2022_|H5N1|_2022-03-03

011

'91-004 i _|H5N1|_2022-04-15

-007410-00: 2_|H5N1|_2022-03-10
'A/Chlcken/BC/NVPHL 30/2022 > |H5N1|_: 2022 05-02
003

>_|H5N1|_2022-04-11

y 015810-002- i _|H5N1|_2022-05-17

009326-002-ori _|H5N1|_2022-03-29
Albald eagle/Flonda/WZZ 191/2022_|H5N1|_2022-03-08
A/duck/BC/AIVPHL-139/2022_|H5N1|_2022-05-20

012756-001 i _|H5N1|_2022-04-26
h Texas/22-010008-001  |HBN1|_2022-03-29
o 013057-001-origi _|H5N1|_2022-04-28

Alnorthern_gannetMA/22WI00050/2022_|HEN1|_2022-05-10
|A/common_term/ME/COTE_20220614_1/2022_|H5N1|_2022-06-14
Aturkey/Indiana/22-003707-008/2022_|HSN1|_2022-02-07
Alred-tailed | 3-011168-002-0riginal/2023_|H5N1|_2023-03-23
Autkey/Uiah/22-032951-001-original/2022.|HSN1L_2022-10-11

0 _[H5N1|_2022-11-14
Awhitetailed_eagle/Netherlands/21027616-001/2021_|H5N1|_2021-04-23
Algreat_horned_ow/MA/22MM00199/2022_|H5N1|_2022-03-03
Aturkey/South_Dakota/22-009980-001-original/2022_|H5N1|_2022-04-01
|- Algull/North_Carolina/W22-1215A/2022_|H5N1|_2022-12-06
Afurkey/South_Dakota/22-010139-001-original/2022_|H5N1|_2022-04-04

010122001 ~ori . |HEN1|_2022-04-04

Algreat_horned_ow/BC/AIVPHL-277/2022_[H5N1|_2022-11-14
'Alchicken/NL/FAV-0033/2021_|H5N1|_2021-12-21
Alsnow_goose/Kansas/W22—199A/2022_|H5N1|_2022-03-14
Asnowy_owi/M , [H5N1|_2022-03-20
AlLady_Amhersts_pl 013061-005-origi > |H5N1|_2022-04-28
Alperegrine_falcon/MA/22MM00756/2022_|HSN1|_2022-06-16
Alsanderling/MA/22HP00192/2022_|HEN1|_2022-03-03

009605-001—origi _|HEN1|_2022-03-28
Alred-tailed_t 1226/2022_|H5N1|_2022-12-05
i 035154-002—ori > |H5N1|_2022-11-01

/ York/22-008760-008ori _H5N1|_2022-03
A/Canadajoose/BC/AlVPHL ~241/2022_|H5N1|_2022-09-12
 |H5N1|_2022-11-01
Aldomestic_duck/New._York/22-009324-004—original/2022_|H5N1|_2022-03-28
Alturkey_\ vullure/CaIilornia/ZS 005883-001-original/2023_|H5N1|_2023-02-01

Alsnow_ 04/2022_|H5N1]_2022-04-08

A/cmcken/oklahoma/zz 013220-002-0riginal/2022_|H5N1|_2022-04-28

'A/domestic_ 011343-001—origi > |H5N1|_2022-04-12
i i 012933-001-ori ) |H5N1|_2022-04

Ablack 5A/2022_|H5N1|_2022-08-2

Ahblack_vulture/Georgia/W22-619B/2022 |HSN1]_2022-08-22

Ablack \_Carolina/W22-623/2022_|H5N1|_2022-08:

{ Alchicken/South_Carolina/22-035153-001-original/2022_|H5N1|_2022-10-28
Ablack_vulture/Georgia/W22-933C/2022_|H5N1|_2022-09-29
Ablack_vulture/South_Carolina/W22-6898/2022_|H5N1|_2022-08-25
Ablack_vulture/South_Carolina/W22-1080A/2022_HSN1|_2022-11-02
Advulture/South_Carolina/W22-1112/2022_|H5N1|_2022-12-01
Aveagle/South_Carolina/W23-142A/2023_|H5N1|_2023-02-19
{wack vul(ureN\rg\nla/WZZ 667D/2022_|H5N1|_2022-08-22

Ji

033522-001-origi > |H5N1|_2022-10-19
Adblack ia/23-015076-001-original/2023_|H5N1|_2023-04-06
b A/duck/New_Jersey/22-015259-002-original/2022_|H5N1|_2022-05-16
‘Alchicken/New_York/22-010200-002-original/2022_HSN1|_2022-04-04

009287—-001—ori > |H5N1|_2022-03-28

Alchicken/New_York/22-035476-001-original/2022_H5N1|_2022-11-03
037360-002—ori > |H5N1|_2022-11-16
038970-002—orig _[H5N1|_2022-12-01

A/bald 005987—001—ori 3_|H5N1|_2023-02-21

Aldomestic_duck/Florida/22-032962-001originall2022.|HSN1|_202210-14
Aturkey_vulture/New_York/23-011005-001-original/2023_[H5N1|_2023-04-06
'Aturkey/South_Dakota/22-006792-001/2022_|H5N1|_2022-03-04
Alpelican/Costa_Rica/NC-0012-D0370-23/2023_|HSN1|_2023-01-26
Algoose/Louisiana/W22-1163/2022_|H5N1|_2022-12-05

037884-001 i _|H5N1|_2022-11-24
Ablue-winged_teal/Texas/UGAI22-2961/2022_|H5N1|_2022-09-01
i/22-038012-001-origi > |H5N1|_2022-11-24
034813-003-original/2022_|H5N1|_2022-10-27
_Dakot: 033350-005-origi _|H5N1|_2022-10-18
Albald lina/23-008111-001—ori | |H5N1| 2023-03-04

Algreat-tailed. grack\e/Kansas/WZZ 1223B/2022_|H5N1|_2022-12-13
A/great_horned_owl/Idaho/23-011169-003-original/2023_|H5N1|_2023-03-28
Agoose/Louisi 033391-001-ori  |HSN1]_2022-10-14
Alduck/Minnesota/UGAI22-3834/2022_|H5N1]_2022-09-14
Alblue-winged_teal/Minnesota/AV22-680/2022_|H5N1|_2022-09-01
A/blue— wmged teal/Texas/UGAI22-3190/2022_|H5N1|_2022-10-01

d 00t

517-001orig] HSN1|_2023-03-05
007350-001ori . |H5N1| 2023-03-03
Algreat_horned_ i 014892-001-original/2023_|H5N1|_2023-04-13
i 005607-001-origi _|H5N1|_2022-11-11
07488001  JHEN1]. 2023-03-0

Algreat_t horned_owl/Colorado/23-007822-001 —original/2023_|H5N1|_2023-03-03
[A/Pekln,duck/calllorma/zz 036722-001-original/2022_|H5N1|_2022-11-14
A/great_horned_owl/Colorado/23-005620-001-original/2023_|H5N1|_2023-02-14
A/Chicken/AB/FAV-0222-01/2022_|H5N1|_2022-05-16

Algreat_horned_ 011850-001—origi }_|H5N1|_2023-04-12
A/Western_screech_ i 010027-001-origi _|H5N1|_2023-03-23
d-tailed_hawk/California/23-006644-003—origi _[H5N1|_2023-02-14
ing/Calfornia/23-005401-001 ~origi }_|H5N1|_2023-02-14
Oregon/23-008234-001-origi }_|H5N1|_2023-02-04
012125-002-origi ) |H5N1|_2022-04-19
015045-001-origi }_|H5N1|_2023-03-14

A/American_crow/New._York/23-006663-001-original/2023_|H5N1|_2023-02-27
Algoose/Louisiana/W22-1146A/2022_HSN1|_2022-12-05

ida/22-033918-002-origi > |H5N1|_2022-10-18
012974-002 > |H5N1|_2022-04-26
A/turkey/U(ah/ZZ 031727-001-0riginal/2022_|H5N1|_2022-10-05

035241-003 > |H5N1|_2022-11-02
/_York/23-005700-001-origi _[H5N1|_2023-02-13
Algreat_horned_owl/New_York/23-005127-001-original/2023_|H5N1|_2023-02-10
R A/chicken/Wyoming/22-035578-001-original/2022_|H5N1|_2022-11-04
A/Canada_goose/New_York/23-005699-001-original/2023_|H5N1|_2023-02-15
Assnow_goose/North_Dakota/N22-06/2022_|H5N1|_2022-04-08
Alchicken/New_York/22-010321-002-original/2022_|H5N1|_2022-04-04
Alturkey/South_Dakota/22-008485-002-0riginal/2022_|HN1|_2022-03-21

014294-00

2_|H5N1|_2022-05-08
A/barn GWVBC/AIVPHL 123/2022_|H5N1|_2022-05-19

010312-001-ori >_|H5N1|_2022-04-04
015271-00: i >_[H5N1|_2022-05-16
008890-00" > |H5N1|_2022-03.
012855-004-ori ) |HSN1|_2022-04-25
012578-004—ori >_|H5N1|_2022-04-25
13446-001—ori > |HEN1|_2022-04-29

Alsnow_goose/Kansas/W22-199D/2022_|H5N1|_2022-03-12
Ablack_vulture/LoisianaW23-119/2023_H5N1|_2023-02-08
AlChinese_ringneck_p in/22-035394-001—ori > |H5N1|_2022-11-03
\_Dakota/22-032950-001-origi ) |H5N1|_2022-10-14
Algoose/Virginia/W22-773/2022_|H5N1|_2022-09-29
-032661-001-origi > |H5N1|_2022-10-12
037028-001-origi > |H5N1|_2022-11-16
035178-001-origi > [H5N1|_2022-11-01
Ablue- wmged teal/Texas/UGAI22-3268/2022_|H5N1|_2022-10-01
1_|H5N1|_2021-11-02
A/European_herring_gullFinland/9722_21VIR7689-13/2021_|H5N1|_2021-08-01
Alural_owlFinland/14041_21RS3535-7/2021_HSN1| 2021 10 o1
A/Canada_goose/England/38525! H5N1 021-11
 mute_swan/Poland/MB490-L1/2021_HSN1_ 2021-11 oa
Almute_swan/England/29 21_|H5N1|_2021-11
Apheasant/Wales/385129/2021_|H5N1|_2021-10-27
‘domestic_duck/England/06¢ 1_|H
11104 17/M-2021_|HEN1]_2021-10-29

19879 )_|H5N1|_2020-12-14
A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020-10-16
Aturkey/Germany-NI/AI04373/2021_|H5N1|_2021-04-27
duCKIKorealH5612022 HEN1| 2022-01-21

A/Eurasian_wigeon/Hokkaido/Q71/2022_|H5N1|_2022-10-08
Alduck/Guangdong/S4525/2021_|H5N1|_2021-12-08
Aduck/Korea/H87/2022_|HSN1|_2022-01-29
1/2022_|HEN1|_2022-02-2:
Alduck/Korea/H608/2021_|H5N1|_2021-12-13
AlquailKorea/H624/2021_|HSN1|_2021-12-17
Alduck/Korea/H550/2021_|H5N1|_2021-11-16
Aduck/Korea/H541-3/2021_|HEN1|_2021-11-11
Alchicken/Korea/H638/2021_|HSN1|_2021-12-23
|- Alchicken/Jiangxi/S40653/2021_|H5N1|_2021-12-07
A/Bar-headed_Goose/TibeyXZ1131/2021_|H5N1|_2021-05-20

Adeurasian_curlew/Netherlands/20016890-001/2020_|H5N1|_2020-11-01

0.05

NS

Algommon._buzzardDenmark/08287-1.01/2022_HSN1|_2022-08-30
H/A 1_[HSN1|_2021-10-19

Alturkey/England/057679/2021_|H5N1|_2021-11-16

_wigeon/D 9/2021-10-13_|H5N1|_2021-10-13
A/mute_swan/Netherlands/21038706-002/2021_|H5N1|_2021-11-14
AEurasian_teal/Germany-BY/AI05977/2021_|H5N1|_2021-10-21
Algoose/Tyumen/33-53V/2021_JHEN1|_2021-10-07
10678 022_|H5N1|_2022-02-23
Afturkey/England/007586/2022_|H5N1|_2022-01-23
Aturkey/England/016515/2022_|HEN1|_2022-02-20
AWithe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12
AMallard/Netherlands/2/2022_|HSN1|_2022-02-14
Algreylag_goose/Netherlands/21037497-001/2021_|H5N1|_2021-10-19
Ablack-headed_gul/England/388256/2022_|H5N1]_2022-02-03
Aturkey/Germany-MV/AI08035/2021_|H5N1|_2021-10-20
Alcommon_buzzard/Denmark/24271-1.02/2021-10-25_|H5N1|_2021-10-25
Albarnacle_goose/England/293809/2021_|HEN1|_2021-11-26
AButeo_t > |H5N1|_2022-02-20
Algoose/France/21P014207/2021_|H5N1|_2021-12-23
Ared_knot/Netherlands/21040956-003/2021_|HSN1|_2021-12-17
A/Barnacle_goose/Scotland/003588/2022_|H5N1|_2022-01-02
Ahnorthern 1982/0-2022_|H5N1|_2022-06-20

§ AMixed_wic_birds/Belgum/10368_0001/2022_HSN1_2022-08-30

A/Corvus_monedula/Belgium/11918_0006/2022_[H5N1|_2022-10-10
Achicken/ltaly/22VIR10044-14/2022_|H5N1]_2022-10-21
AlCiconia_ 12774-30_3394-2/2022_|H5N1|_2022-09-19
ABranta_canadensis/Belgium/4821_0001/2022_|HSN1|_2022-04-07
Alarge-billed_crow/Hokkaido/0103E089/2023_|H5N1|_2023-03-30
Alchicken/England/1 18828/2022_|H5N1|_2022-09-17
Aldomestic_duck/England/146319/2022_|H5N1|_2022-11-05
A/Turkey/England/127741/2022_|H5N1|_2022-10-06
Achicken/England/150281/2022_|HSN1|_2022-11-11
|} A‘Chicken/Scotland/141941/2022_IHSN1|_2022-10-29
Alchicken/Scotland/146221/2022_|H5N1|_2022-11-04
A/Domestic_duck/England/159770/2022_|H5N1|_2022-11-28
AGallus_gallus/Belgium/00322-0002/2023_|H5N1|_2023-01-10
88-001/2022_|H5N1|_2022-11-21
I- A/mute_swan/England/117298/2022_|H5N1|_2022-09-18
y-NI/AI03185/2022_|H5N1|_2022-06-07
AMandarin_duck/Korea/WA496/2022_|H5N1|_2022-10-10
Aduck/Korea/H493/2022_|H5N1|_2022-10-17
A/goose/Hunan/SE284/2022_|HSN1|_2022-01-05
AKorean_native_chicken/Korea/H127/2022_|H5N1|_2022-02-06
Alduck/Bangladesh/51601/2021_|H5N1|_2021-12-19
Albean 11111S20372F 1_|HSN1|_2021-11-05
Aduck/Saratov/29-02V/2021_|H5N1|_2021-09-30
Albarnacle_goose/Scolland/292583/2021_|H5N1|_2021-11-12
001/2022_|H5N1|_2022-01-03
AfGreat_black-backed_Gull/Netherlands/3/2022_|H5N1|_2022-03-15
A/pencan/nuss.anosz 1/2021_|H5N1]_2021-07-16
_H5N1|_2022-02-00
Algreylag_goose/Netherlands/21038417-001/2021_|HSN1]_2021-11-07
Awhite_stork/Netherlands/22012595-002/2022_|H5N1|_2022-06-03
Aturkey/Poland/H1910-T3/2021_|HEN1|_2021-11-01
Aturkey/ltaly/21VIR8585-1/2021_|HSN1|_2021-10-18
Aturkey/ltaly/21VIR9520-3/2021_|HSN1|_2021-11-14
AlCanada_goose/Luxembourg/21239614/2021_|H5N1|_2021-12-10
Alswar/Romania/10986_22VIR2749-8/2022_[H5N1|_2022-03-07
Achicken/England/070277/2021_|H5N1|_2021-12-13
Agreylag_goose/Netherlands/21038567-002/2021_|HSN1|_2021-11-09
Alchicken/Hokkaido/HU-E010/2022_|HN1|_2022-11-06
ATT: jum/1234_ _[H5N1|_2022-01-24
Almute_swan/Scotland/029919/2022_|H5N1|_2022-03-07

| Atturkey/italy/21VIR11053-1/2021_|H5N1|_2021-12-13

Alcygnus_olor/Romania/i0102_23VIR1145-6/2023_|H5N1|_2023-01-09
Aeygnus_olor/Romania/i7142_23VIR1145-1/2022_|H5N1]_2022-11-15
Alcygnus_cygnus/Romania/17198_23VIR1145-2/2022_|H5N1|_2022-11-17
Aturkey/Romania/10281_23VIR1145-10/2023_[H5N1|_2023-01-27
AMute_Swan/Wales/057697/2022_|HEN1|_2022-03-04
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