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Highly Pathogenic Avian Influenza A(H5N1)
Clade 2.3.4.4b Virus Infection in Poultry
Farm Workers, Washington, USA, 2024

Appendix

Methods

Influenza A Confirmation and Sequencing of the Clinical Specimens

Washington State Public Health Laboratory performed the initial real-time RT-PCR
testing of the clinical specimens collected from symptomatic poultry farm workers with exposure
to A(H5N1) virus-infected poultry. The median days between symptoms onset and sample
collection were 2 days (range, 0 to 4 days). Conjunctival or nasopharyngeal specimens were then
shipped to the Centers for Disease Control and Prevention (CDC, Atlanta, GA, United States) for
confirmatory testing. To isolate nucleic acids for confirmatory testing, viral subtyping, and
sequencing, RNA was extracted from 120 pL of clinical specimen using an EZ1 DSP Virus Kit
(QIAGEN, Hilden, Germany) following the manufacturer’s instruction. The purified RNA was
tested for the detection of universal influenza A matrix gene and A(H5) HA gene targets using a
TagMan real-time RT-PCR assay (/). Influenza A viral genome was amplified from the
extracted RNA using multi-segment RT-PCR with universal influenza A primers (2). The
resulting amplicons were subjected to library preparation using the DNA Prep library preparation
kit (Illumina) and sequenced on the Illumina MiSeq platform using the MiSeq v2 300 cycle kit
(Illumina) following the manufacturer’s protocol. The output reads were analyzed using the
iterative refinement meta-assembler (IRMA) pipeline (3). Assembled Influenza A viral genome
segments that met quality thresholds (100X minimum average coverage and 25X minimum

coverage at each nucleotide except for the 5% region at the 5" and 3’ ends) were submitted to
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both the GISAID (https://gisaid.org) and GenBank (https://www.ncbi.nlm.nih.gov/genbank)
databases (Appendix Table 1).

Virus Isolation

For all clinical specimens that were confirmed A(HS5)-positive by the CDC, virus
isolation was attempted in embryonated chicken eggs. For select A(H5)-positive specimens with
enough volume, virus isolation was also attempted in Madin Darby Canine Kidney (MDCK) cell
lines. Inoculated eggs and cells were incubated at 37°C for 2448 hours. Afterward, egg allantoic
fluid or cell culture supernatant was harvested, and hemagglutination titer was determined using
turkey red blood cells (RBCs, Lampire Biologic Laboratories, Pipersville, PA, USA). Stocks of
successfully isolated viruses were sequenced as previously described and stored in a —80°C

freezer.

Antigenic Characterization

Hemagglutination inhibition (HI) tests were conducted following standard protocols (4).
Briefly, test ferret antisera were pre-treated with receptor-destroying enzyme (RDE, Denka
Seiken, Tokyo, Japan) and adsorbed with turkey RBCs. Then, ferret antisera were pipetted into a
96-well V-bottom plate followed by 2-fold serial dilutions. Each antisera dilution (25 uL) was
subsequently mixed with 25 pL of test antigen virus standardized to 8 hemagglutination units
(HAU)/50 pL in phosphate-buffered saline (PBS). Following a 30-minute incubation at room
temperature, 50 uL turkey RBCs in PBS (4.0 + 0.4 x 107 cells/mL) were added and incubated for
another 30 minutes to allow the RBCs to settle. The HI titer was determined as the reciprocal of

the highest dilution of ferret antisera that inhibited hemagglutination.

Phylogenetic Analysis

A phylogenetic tree was built for each available gene segment (codon complete or near
complete) of D1.1 human cases after alignment with closely related virus sequences obtained
from GISAID (https://platform.gisaid.org) and the Short Read Archive/NCBI. Sequences for
each virus strain were aligned using BioEdit v7.0 and the MUSCLE algorithm (5). Neighbor-
joining phylogenetic trees were built using MEGA7.0 software with 1,000 bootstraps and the

Juke-Cantor Model of evolution with uniform rates (https://www.megasoftware.net).
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Glycan Microarray Analysis

Glycan microarray slides used in this study were produced under contract for the Centers
for Disease Control and Prevention by James Paulson at The Scripps Research Institute (La Jolla,
CA). Glycans present on the array are listed in Appendix Table 2). B-Propiolactone (BPL)-
inactivated D1.1 viruses were diluted in PBS with 2% bovine serum albumin to a
hemagglutination titer of 128. The diluted virus suspension was applied to and incubated on the
glycan microarrays on ice for 1.5 hours with gentle rotation, after which slides were washed with
PBS containing 0.05% Tween 20 (PBS-T) followed by PBS only. This wash process followed
each incubation step. As primary antibody, ferret antiserum raised against IDCDC-RG80A
(A/chicken/Ghana/AVL-763 21VIR7050-39/2021) pre-diluted at 1:500 in PBS, was incubated
on the arrays for 30 minutes. Slides were washed, then followed by another 30-minute incubation
with a secondary biotin-labeled mouse anti-ferret IgG antibody (Rockland Inc.) using a 1:200
dilution in PBS. After washing, a final 30-minute incubation step with Streptavidin Alexa Fluor
488 Conjugated diluted in PBS at 1:2000 dilution (Thermo Fisher Scientific, MA, USA) was
performed. Slides were washed sequentially with PBS-T, PBS and H-O, air dried, and then
scanned for fluorescence using an Innoscan 1100AL fluorescence scanner (Innopsys, Carbonne,
France) using the 488 nm laser. Spot intensities were quantified and analyzed using the system’s

Mapix data acquisition and analysis software.
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Appendix Table 1. GISAID and NCBI submission numbers for Washington D1.1 A(H5N1) viruses.

Strain name Passage Information GISAID EPI ISL NCBI HA
A/Washington/239/2024 Original EPI_ISL_19512045 PQ525413
A/Washington/239/2024 C1 EPI_ISL_19531298 PQ573554
A/Washington/240/2024 Original EPI_ISL_19512046 PQ525416
A/Washington/240/2024 E1 EPI_ISL_19531299 PQ573562
A/Washington/247/2024 Original EPI_ISL_19512047 PQ525420
A/Washington/254/2024 Original EPI_ISL_19531303 PQ615328
A/Washington/254/2024 E1 EPI_ISL_19666173 PQ885521
A/Washington/255/2024 Original EPI_ISL_19552697 PQ615366

Appendix Table 2. Glycan structures presented on the microarray slide

Chart no. Structure Description
1 a-Neu5Ac-Sp8 a-Neu5Ac
2 a-Neu5Ac-Sp11 a-Neu5Ac
3 B-Neu5Ac-Sp8 B-Neu5Ac
Glycans that contain a-2,3 sialic acid
4 Neu5Aca2-3(6-O-Su)Gal 1-4(Fuca1-3)GIcNAcB-Sp8 a2-3 so4
5 Neub5Aca2-3GalB1-3(60S03)GalNAca-Sp8 a2-3 so4
6 Neu5Aca2-3GalB1-4(60S0O3)GIcNACB-Sp8 a2-3 so4
7 Neu5Aca2-3GalB1-4(Fuca1-3)(60S0O3)GIcNAcB-Sp8 a2-3 so4
8 Neu5Aca2-3GalB1-3(60S0O3)GIcNAc-Sp8 a2-3 so4
9 Neu5Aca2-3GalB1-3(Neu5Aca2-3GalB1-4)GIcNACB-Sp8 di-sialoside
10 NeubSAca2-3GalB1-3(Neu5Aca2-3GalB1-4GIcNAcB1-6)GalNAc-Sp14 di-sialoside
11 Neu5Aca2-3GalB1-4GlcNAcB1-2Mana1-3(Neu5Aca2-3GalB 1-4GIcNAcB12Mana- a2-3 biantennary
6)Manp1-4GIcNAcB1-4GIcNAcB-Sp12
12 Neub5Aca2-3GalB-Sp8 a2-3
13 Neu5Aca2-3GalNAca-Sp8 a2-3
14 Neub5Aca2-3GalB1-3GalNAca-Sp8 a2-3
15 Neu5Aca2-3GalB1-3GIcNAcB-Sp0 a2-3
16 Neu5Aca2-3GalB1-3GIcNAcB-Sp8 a2-3
17 Neu5Aca2-3GalB1-4GIcB-Sp0 a2-3
18 Neu5Aca2-3GalB1-4GIcB-Sp8 a2-3
19 Neu5Aca2-3GalB1-4GIcNAcB-Sp0 a2-3
20 Neu5Aca2-3GalB1-4GIcNACcB-Sp8 a2-3
21 Neu5Aca2-3GalNAcB 1-4GIcNAcB-Sp0 a2-3
22 Neu5Aca2-3GalB1-4GIcNAcB1-3GalB1-4GIcNACB-Sp0 a2-3
23 Neu5Aca2-3GalB1-3GIcNAcB1-3GalB1-3GIcNACcB-Sp0 a2-3
24 Neu5Aca2-3GalB1-4GIcNAcB1-3GalB1-4GIcNAcB1-3GalB 1-4GIcNAcB- Sp0 a2-3
25 Neu5Aca2-3GalB1-4GIcNAcB1-3GalB1-3GIcNACcB-Sp0 a2-3
26 Neu5Aca2-3GalB1-3GalNAc-Sp14 a2-3
27 Neu5Aca2-3GalB1-4(Fuca1-3)GIcNAcB1-6(GalB 1-3)GalNAc-Sp14 a2-3 fucosylated
28 Neub5Aca2-3GalB1-3(Fuca1-4)GIcNACB-Sp8 a2-3 fucosylated
29 Neu5Aca2-3GalB1-4(Fuca1-3)GIcNACB-Sp0 a2-3 fucosylated
30 Neu5Aca2-3GalB1-4(Fuca1-3)GIcNACB-Sp8 a2-3 fucosylated
31 Neub5Aca2-3GalB1-4(Fuca1-3)GIcNAcB1-3GalB-Sp8 a2-3 fucosylated
32 Neu5Aca2-3-galf1-3(Fuca1-4)GIcNAcB1-3GalB1-4(Fuca1-3)GIcNACB-Sp0 a2-3 fucosylated
33 Neub5Aca2-3GalB1-4(Fuca1-3)GIcNAcB1-3GalB1-4(Fuca1-3)GIcNAcB-Sp0 a2-3 fucosylated
34 NeubSAca2-3Galf31-4(Fuca1-3)GIcNAcB1-3GalB 1-4(Fuca1-3)GIcNAcB1-3GalB1- a2-3 fucosylated
4(Fuca1-3)GIcNAcB-Sp0
35 Neub5Aca2-3(GalNAcB1-4)GalB1-4GIcNAcB-Sp0 a2-3 internal
36 Neu5Aca2-3(GalNAcB1-4)GalB1-4GIcNACB-Sp8 a2-3 internal
37 Neu5Aca2-3(GalNAcB1-4)GalB1-4GIcB-Sp0 a2-3 internal
38 Neub5Aca2-3(GalB1-3GalNAcB1-4)GalB1-4GlcB-Sp0 a2-3 internal



https://pubmed.ncbi.nlm.nih.gov/15034147
https://doi.org/10.1093/nar/gkh340

Chart no. Structure Description
39 NeubSAca2-3(Fuca1-2Galf1-3GalNAcB 1-4)GalB 1-4GlIcB-Sp0 a2-3 internal
40 NeubSAca2-3(Fuca1-2GalB1-3GalNAcB1-4)Galp 1-4GlcB-Sp9 a2-3 internal
Glycans that contain a-2,6 sialic acid
41 Neu5Aca2-6GalB1-4[60S0O3]GIcNAcB-Sp8 a2-6 so4
42 Neu5Aca2-6GalB1-4GIcNAcB1-2Mana16(GalB 1-4GIcNAcB 1-2Mana1-3)Manp1- 0a2-6 branched
4GIcNACcB1-4GIcNACB-Sp12

43 NeubSAca2-6GalB1-4GIcNAcB 1-2Mana1-3(Neu5Aca2-6GalpB 1-4GlcNAcB1-2Mana - a2-6 biantenary
6)Manp1-4GIcNAcB1-4GIcNAcB-Sp12

44 NeuAca(2-6)-GalB(1-4)-GIcNAcB(1-3)-GalB(1-4)-GlcNAcB(1-2)-Mana(1-3)-[NeuAca(2- a2-6 biantenary
6)-GalB3(1-4)-GIcNAcB(1-3)-GalB(1-4)-GlcNAcB(1-2)-Mana(1-6)]-Manf(1-4)-
GIcNACcB(1-4)-GIcNAcB-Sp12

45 Neu5Aca2-6GalB1-4GIcNAcB 1-3GalB1-4GIcNAcB 1-3GalB 1-4GIcNAcB 1-2Mana1- a2-6 biantenary
3(Neu5Aca2-6GalB1-4GlcNAcB1-3GalB1-4GIcNAcB1-3GalB1-4GIcNAcB 1-2Mana1-
6)Manf1-4GIcNAcB 1-4GIcNAcB-Sp12

46 Neu5Aca2-6GalB1-4GIcNAcB1-3GalB1-4GIcNAcB(1-3)(NeuSAca2-6GalB 1- a2-6 biantenary
4GIcNAcB1-3GalB 1-4GIcNAcB1-6)GalNAca-Sp14

47 Neu5Aca2-6GalB1-4GlcNAcB1-2Mana1-3(Neu5Aca2-6GalB 1-4GIcNAcB12Mana- a2-6 biantenary
6)Manp1-4GIcNAcB1-4GIcNAcB-Sp8

48 Neub5Aca2-6GalB1-4GIcNAcB 1-2Mana1-3(Neu5Aca2-6GalB 1-4GlcNAcB12Mana1- a2-6 biantenary
6)Manp1-4GIcNAcB1-4GIcNAcB-Sp12

49 NeubSAca2-6GalB1-4GIcNAcB 1-2Mana1-3(GalB1-4GlcNAcB1-2Mana16)Man1- a2-6 biantenary
4GIcNAcB1-4GIcNACB-Sp12

50 Neu5Aca2-6GalNAca-Sp8 a2-6

51 NeubSAca2-6GalB-Sp8 a2-6

52 Neu5Aca2-6GalB1-4GIcB-Sp8 a2-6

53 Neu5Aca2-6GalB1-4GIcNAcB-Sp0 a2-6

54 Neu5Aca2-6GalB1-4GIcNAcB-Sp8 a2-6

55 Neu5Aca2-6GalNAcB 1-4GIcNAcB-Sp0 a2-6

56 Neu5Aca2-6GalB1-4GIcNAcB1-3GalB1-4GIcNACcB-Sp0 a2-6

57 Neu5Aca2-6GalB1-4GIcNAcB1-3GalB1-4GIcNAcB1-3GalNAca-Sp14 a2-6

58 Neu5Aca2-6GalB1-4GIcNAcB1-3GalB1-4GIcNAcB1-3GalB 1-4GIcNACB-Sp0 a2-6

59 NeubSAca2-6GalB1-4GIcNAcB1-3GalB1-4(Fuca1-3)GIcNAcB1-3GalB1-4(Fucal- a2-6 fucosylated
3)GIcNACB-Sp0

60 Neu5Aca2-6(GalB1-3)GIcNAcB1-4GalB1-4GlcB-Sp10 a2-6 internal

61 Neub5Aca2-6(GalB1-3)GalNAca-Sp14 a2-6 internal

62 Neu5Aca2-6GalB1-4GIcNAcB 1-6(GalB 1-3)GalNAca-Sp14 a2-6 internal

63 NeuAca2-6GalB1-4GIcNAcB1-3GalB 1-4GIcNAcB1-6(GalB(1-3)GalNAca-Sp14 a2-6 internal
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Appendix Table 3. Washington D1.1 A(H5N1) HA amino acid changes relative to 2.3.4.4b A(H5) CVVs. The Washington D1.1 A(H5N1) viruses are shown in green and the pre-
pandemic CVVs in red.

A/American
A/Ezo red Wigeon/South A/Astrakhan/
Mature H5 fox/Hokkaido/ Carolina/22- 3212/2020_ A/Washington/ A/Washington/ A/Washington/ A/Washington/ A/Washington/
numbering 1/2022 000345-001/2021 H5N8 239/2024 240/2024 247/2024 254/2024 255/2024 Annotation
36 T A A A A A
104 L M
140 A Antigenic site A
186 E Antigenic site B
210 \ A Antigenic site D
222 Q Antigenic site D
325 R K K
476 N D D D D D
511 | \"
No. amino acid 4 1 2 2 2 2 2 vs. A/Ezo red
changes fox/Hokkaido/1/2022
3 6 6 6 6 6 vs. A/American Wigeon/South
Carolina/22-000345-001/2021
3 3 3 3 3 vs. A/Astrakhan/3212/2020_
H5N8
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A/British Columbia/PHL-2032/2024
A BE\»A/Cacklir\annSe/BC/AlVPHL—ZSM.’Z‘DZA
A/Cackling Goose/BC/AIVPHL-2535/2024
A/Green Winged Teal/BC/AVPHL-2526/2024
A/Cackling Goose/BC/AIVPHL-2520/2024
AfCackling Goose/BG/AIVPHL-2521/2024
s3l-A/Cackling Goose/BC/AIVPHL-2540/2024
A/Chicken/BC/FAV-0266-1/2024
£NCh\(ke"/BUFAV-O268—1/2024
AfTurkey/BC/FAV-0267-1/2024
53| A/Snow Goose/BC/ANVPHL-2538/2024
AfCanada Goose/BC/AIVPHL-2528/2024
Afswine/OR/24-031264-004/2024
ol A/duck/Oregon/24-031478-003/2024
-4 A/peafow|/Oregon/24-031478-001/2024
53 A/goose/Oregon/24-031478-002/2024
|| A/chicken/Washington/W242850087-1/2024
Afchicken/Washington/W242850087-2/2024
A/Washington/254/2024
A/Washington/255/2024
- A/Red Tailed Hawk/BC/ANPHL-2513/2024
| A/Washington/240/2024
51N’CanadaGoose,’BC/AIVPHL-ISWZDM a m24
AfCanadaGoose/BC/AIVPHL-2524/2024

3

= I Afchicken/Washington/24-030039-001/2024
[~ A/Louisiana/12/2024
A/chicken/Washington/24-031352-003/2024
A/chicken/Washington/24-031352-001/2024
s Aflowa/124/2024
53| A/Canada Goose/BC/AIVPHL-2531/2024
s3l— A/Cackling Goose/BC/AIVPHL-2534/2024
A/guineafowd/Washington/24-030328-002/2024
9—51 A/guineafowi/Washington/24-030328-001/2024
Afnorthern shoveler/Nevada/23-034295-004-criginal/2023 HENS
83— AfAmerican wigeon/Oregon/23-032793-009-original/2023 HSN2
— A/mallard/Alaska/AHO176867/2021 H12N5
E/Nonharn Shoveler/BC/ANPHL-690/2022 HAN2
Afsurfscoter/BC/AVPHL-314/2022 H12NS
Afnorthern pintail/Calfornia/23-032991-025-original/2023HEN2
:d:A,’gleznvwmgzd teal/Montana/23-031572-005-original/ 2023 HEN2
A/Mixed Domestic Avians/BC/ANVPHL-54/2022 HINL
A/Mallard/Alberta/189/2021 HEN4
A/Mallard/Alberta/571/2021 HING
A/Mallard/Alberta/67/2021 H8N4
A/Mallard/Alberta/153/2021 H2N4
AfMallard/Alberta/150/2021 H2N4
AfMallard/Alberta/226/2021 H2N4
Afruddy turnstone/Delaware Bay/212/2020H4NG
Afruddy turnstone/Delaware Bay/289/2020H4NG
A/Ruddy Turnstone/Delaware Bay/487/2020H4N6
A/Red Knot/Delaware Bay/382/2020 H4NE
Afruddy turnstone/Delaware Bay/306/2020H4N6
Afenvironment/Alaska/CFMP10day118/2018 HIN1
Afenvi t/Alaska/CFMP10initial/2018 HIN1
A/environment/Alaska/CFMP10day61/2018HINL
AfRoss s goose/Kansas/W23-9494/2023
— Aturkey/South Dakota/23-031331-002-original/2023
*la/turkey/South Dakota/23-031331-001-crignal/2023
9s|| A/domestic duck/idaho,/23-029624-001-original/2023
Ajchicken/lowa/23-034841-001-original/2023
Affeline/USA/23-037332-001-original/2023
AfMallard/Alberta/362/2022 H3NS
A/Mallard/Alberta/361/2022 H3NS
12 A/Mallard/Alberta/359/2022 HINS
o A/Mallard/Alberta/357/2022 H3NS
AlMallord/Alberta/355/2022 HING am?2.2
A/Red Tailed Hawk/BC/ANPHL-1990/2024
AfWhistling Swan/BC/AIVPHL-2038/2024
A/Great Horned Owl/BC/ANPHL-1975/2024
52 A/Red Tailed Hawk/BC/ANVPHL-1984/2024

2024 U.S.
0.0050 B3.13 viruses

Appendix Figure 1. Neighbor-joining phylogenetic trees of the PB2 gene segment. The Washington D1.1
A(H5N1) viruses are shown in green and the pre-pandemic CVVs in red. Bootstrap values >50
(generated from 1,000 replicates) are labeled on branch nodes. Genetic groups are labeled on the tree.

Scale bar indicates nucleotide substitutions per site.
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[~ A/Snow Goose/BC/ANVPHL-2538/2024

030328-002/2004.
|A/Chicken/BG/FAV-0268-1/2024

[A/Cackling Goose/BC/AIVPHL-2540/2024

[~ A/Chicken/BC/FAV-0266-1/2024

A/Green Winged Teal/BC/ANPHL-2526/2024
|A/CanadaGoose/BC/AIVPHL-2528/2024

s3] A/duck/Oregon/24-031478-003 /2024
Alswine/OR/24-031264-004/2024
|A/duck/Oregon/24-031478-001/2024

1/2024

Af/Cackling Goose/BC/AIVPHL-2535/2024
7 AfCackling Goose/BC/AIVPHL-2541/2024
[A/Cackling Goose/BC/AIVPHL-2521/2024
A/duck/Oregon/24-031478-002/2024
A[Turkey/8C/FAV-0267-1/2024

28— A/CanadaGoose/BC/AIVPHL-2531/2024

[ A/Chicken/BC/FAV-0285-1/2024 HSN2
AfCackling Goose/BC/AIVPHL-2534/2024
_[A/zhi:ke-\fwmmtanpmmszwzma
%8| Afchickeny/Washington/24-031352-003/2024
AfLouisiana/12/2024
5{" A/Red Tailed Hawk/BC/ANPHL-2513/2024
A/Canada Goose/BC/AIVPHL-2530/2024
|A/CanadaGoose/BC/AIVPHL-2524/2024
Afchicken/Washington/24-080035-001/2024
[ A/Washington/254/2024

{[A/Brmsh Columbia/PHL-2032/2024

-030039-001-original/2024
/24-030039-002-criginal/ 2024
Afchicken/Washington/W 242850087-1/2024
o] A/chicken/Washington/W 242850087-2/2024
A/Washington/239/2024
A/Washington/240/2024
A/Washington/255/2024
-Afchicken/Alaska/23-032068-001/2023
AfCanadaGoose/BC/AIVPHL-1443/2023
| {Ir A/Peregrine Falcon/BC/AMPHL-1499/2023
£ A/Barred Owl/BC/ANPHL-1810/2024
” AfRed Tailed Hawk/BC/ANVPHL-1372/2023
AfAmerican wigeon/Oregon/23-035569-016-original/2023
AfTrumpeter Swan/BC/AVPHL-1560/2023
s A/chicken/Alaska/23-034050-001/2023
Afdomestic goose/Alaska/23-034050-002/2003 e a 3
AfGlaucous Winged Gull/BC/ANPHL-1426/2023
AfAmerican Wigeon/BC/AIVPHL-1411/2023
AfCanadaGoose/BC/AIVPHL-1386/2023
Afchicken/Alaska/23-032967-001/2023
AfGreat Horned Owl/BC/ANPHL-1388/2023
AfGreat Horned Owl/BC/ANPHL-1931/2024
AfCackling Goose/BC/AIVPHL-1650/2024
A/Black-billed Magpie/AB/FAV-1655-1/2022
A/Wood Duck/BC/FAV-D053-7/2022
A/Red Tailed Hawk/BC/ANVPHL-1236/2023
3|, a/canadagoose/BC/ANVPHL-371/2023
§2' A/Red-tailed Hawk/BC/FAV-0053-38/2022
— Afwhite-fronted goose/Miyagi/04100002/2022
|— Afezo red fox/Hokkaido/1/2022
‘A/Cackling Goose/BC/AIVPHL-2533/2024
A/Bald Eagle/BC/AVPHL-1911/2024
55| | A/Dunlin/BC/ANVPHL-2052/2024
= A/Dunlin/BC/ANPHL-2053/2024
A/Dunlin/BC/ANPHL-2054/2024
<] /DuUNlin/BC/ANPHL-2057/2024
A/Merlin/BC/AIVPHL-2103/2024
A/Dunlin/BC/ANMPHL-2056/2024
A/Dunlin/BC/ANVPHL-2055/2024
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Appendix Figure 2. Neighbor-joining phylogenetic trees of the PB1 gene segment. The Washington D1.1
A(H5N1) viruses are shown in green and the pre-pandemic CVVs in red. Bootstrap values >50
(generated from 1,000 replicates) are labeled on branch nodes. Genetic groups are labeled on the tree.

Scale bar indicates nucleotide substitutions per site.
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Appendix Figure 3. Neighbor-joining phylogenetic trees of the PA gene segment. The Washington D1.1
A(H5N1) viruses are shown in green and the pre-pandemic CVVs in red. Bootstrap values >50
(generated from 1,000 replicates) are labeled on branch nodes. Genetic groups are labeled on the tree.

Scale bar indicates nucleotide substitutions per site.
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Appendix Figure 4. Neighbor-joining phylogenetic trees of the NP gene segment. The Washington D1.1
A(H5N1) viruses are shown in green and the pre-pandemic CVVs in red. Bootstrap values >50
(generated from 1,000 replicates) are labeled on branch nodes. Genetic groups are labeled on the tree.
Scale bar indicates nucleotide substitutions per site.

10 of 13



2024 U.S.
E B3.13 viruses

[ A/CanadaGoose/8C/AIVPHL-2080/2024
A/Amwlcancrw/BCJAWPHL 1881/20. 14
A/avian/Veracruz/CENAPA-18075/202
A/blu&wwrmedteal/LuunslwaJ’U&JZ.’rB%/mfb
A/Canadagoose, 24-00369. -0 JDBVZUZ"I

original/20;

A;c icken/Ns mnalma/za-oyfnmmngmavzma

icken/North Dakota/23-03457 7-002-original/202
A/lelme/usAjza-(ﬂ?Bz -001-original/2023
A/peregrine falcon/lowa/23-034846-001-original/ 2023
A/pheasant/iowa/23-034844-001-original/2023
A/pheasant/lowa/23-034845-001-original/2023
&/pheasant/lovay23 034545 002 orgnal/ 023 ea 1

Afred-tailed hawk/Montana/23-034854-001-original/2023
84 NEB]GEEEI:J’BC/AI\IPHL21241‘2024
Ross s goose/Kansas/W23-330F/202.

Msnuwgwseﬁenmmfwz.’r%wmis
| A/Ross s goose/Kansas/W23-3494/20
A/Common Raven, /Bc{ANFHL—lssG,’zuza
[ A/Green WingedTeal/BC/ANPHL 2035/ 202
7:jjtperegrme k:anf/\:a nia/2: Ogms-ﬂ)l-onglniwm4
[ A/trumpeter swan/Kansas/W23-928/2023
[ A/Ross s goose/Kansas/W23-9301/2023
A/snow goose/Kansas/\W23-0304/2023
&2 A/Canada goose/Louisiana/W32 3-802,/2023
L. A/Rnsssgno;e/xarsaslwz&m/zﬂzs
AJgreater white-fronted goose/Louisiana/W?23-8578/2023
greater wh |tH1nnte‘néjénnse/\_numana/wz}sﬂfvzma

2 2

3| A/g03t/M -
A,guar_ijr-mtquwmzaum u'|g|r|al/'ZDZ4
4-007234
k 483-001 |rﬁ|[20f24
NAmerl:an Crow/BC/AIVPHL 1880/20:
94A/American Crow/BC/AIVPHL-. 1574/2024
— A/Cooper s Hawk/BC/AVPHL-2119/2024

Afsea Llun/‘Ar/gemma/?:Q'GIZflzi
A/Sea Lion/Argentina/3893-
A/South American sea llwnlArgmtlna;’RN PB007/2023

AISDuthAmzmcan tern/Argentina/RN-PBO15/2023

/-
outh American fur seal/Argentina/RN-PB019/2023
Hooded Merganser/BC/ANPHL 208372024
AfFancy Ck/NL/FAV33/2021M
NA.mericanng!onfsotham\na/ZZWS-ml’Zml
A/muscovy duck/Georgia 823A/2002.

Afbla :kvultur!/Genr IafWZ3—QZ3f2ﬂ22
A/Red Tailed Hawk/BC/ANPHL-1
A/Great Horn Ow\/BC/ANPHL 1975/2094

A/Red Taxled HaMIBC/ANPHl 19&1/2024

Aéw ng Swan/BC/AIVPHL-2038/20:
A/White-Tai EGEIEl'Swede'\fSVAl]OSZMizﬁlKNszﬂfﬂ&Zwl1004
Afbarnacle goose/Sweden/SVA2105115Z0567/FBO01840/M-:

] A/swine/OR/24-031264-004-original/2024
2 A/peafowl/Oregon/24-03147 £001/2004
A/goose/Oregony/24-031478-002/202:

Afguineaton/Washing:on/2 -00328-002/2024
Af!umeafwnilwashlwﬂﬁmilﬁrwﬂ
A,’Amencan leeOrl/ﬂlaska/ZZOMPID?fMZ
Afbald ea i laska/22

‘A/Black-billed Magple,’ABlFA\l 16551,'21122
Ajhrnwn bear/Alaska/22-039119-001/2022
A/Cackling Goose/BC/AIVPHL-2520/2024
A/Cackling Goose/BC/AIVPHL-2521/2024
A/Cackling Goose/BC/AIVPHL-2534/2024
A,’CBCHIrEGDﬂSE/B AIVPHL-2540/2024

o
Afemu/Hokkaido/218117/2022
Afemu/Hokkaidof21837/2022

Afezo red fox/Hokkaido/1/2022
Afglzucousgull/Alaska/22-023553-003/1905
A/glaucous gull/Alaska/22-051916-001/1505
AfGreen Winged Teal/BC/ANVPHL-2526/2024

: o oA 16025
Afjungle cr 0102Q065T/2022

Afungle crow) ido,/0103B078T /3002

A/jungle crow/t ido,/01038079T/2022

Afungle crow) i nmmmwzmz

Ajungle crow/

Nnarthernmntawlimaskellﬂzcaaym2 ea 3
Anorthern pinka 0637/207

ilfAlaska/ 72
Alnngthern n.mewl/nlaske/uses-oessfmz
Re

AV-005:
A/Red Tailed Havklsc/wpm 2513/2024
A/Snow Goose/BC/ANPHL-2538/2024
A/Thayers gull/Alaska/22-036618-001/2022
Alwhite-fronted goose/! M-vazwfwicoom/ 2022
| A/Wood Duck/BC/FAV-0053-

A/louisiana/12/2024
A/CanadaGoose/BC/AIVPHL-2528/2024
A,rWashmEmn/z;s/zmn
chicken/Washington/\WW242850087-1/2024
54 |A/Washington/240/2024
A/Washington/239/2024
A/chicken/Washington/W 24285008 7- 2!2024
A/chicken/Washington/24-030035-001/202
A/Washington/254/2024
5| A/Great Horned Owl/BC/ANVPHL-1531/2024
A/Barred Owl/BC/ANPHL-1810/2024
AfCackling Goose/BC/AIVPHL- 1590/2024
AfTurkey/BC/FAV-0267-1/2024
A/Bald Ea%l!/BC/A!VPHl -1911/2024
g Goose,/BC/AIVPHL-2533/2024
inlin/BC/ANVPHL-: 2057.’2024
A/Dun in/BC/ANPHL-2053/202
A/Dunlin/BC/ANPHL-2055/2024
A/Dunlin/BC/AMPHL- mss/zmn

Ao A[Dunllr\fBC/Al\lPHL 2054/2024
AfMerlin/BC/AIVPHL-2103/2024

0.0010

Appendix Figure 5. Neighbor-joining phylogenetic trees of the M gene segment. The Washington D1.1
A(H5N1) viruses are shown in green and the pre-pandemic CVVs in red. Bootstrap values >50
(generated from 1,000 replicates) are labeled on branch nodes. Genetic groups are labeled on the tree.

Scale bar indicates nucleotide substitutions per site.
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Appendix Figure 6. Neighbor-joining phylogenetic trees of the NS gene segment. The Washington D1.1
A(H5N1) viruses are shown in green and the pre-pandemic CVVs in red. Bootstrap values >50
(generated from 1,000 replicates) are labeled on branch nodes. Genetic groups are labeled on the tree.
Scale bar indicates nucleotide substitutions per site.
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