Supplementary Figure 1: Map of Cambodia highlighting the sampling locations at two
LBMs in the Takeo and Phnom Penh regions.
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Supplementary Figure 2: Detection rate of viruses in environmental samples compared to poultry
swabs ranges between 70% and 90%. A) Total number of of virus species detected across all
environmental samples compared to all poultry swabs at each sampling timepoint. B) Data shown
in A) is expressed as a percentage (%) of total virus detection.
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Supplementary Figure 3: Virus species detected in poultry swabs that could not be found in
environmental samples (labelled as undetected species on x-axis) were discovered significanly less
often at LBMs than viruses succesfully detected in both sample types (labelled as detected species
on x-axis). Satistical significane was determined using a Wilcoxon Test. P values are annotated as
follows: P<0.05*; P<0.01 **; P<0.001***.
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Supplementary Figure 4: Number of poultry virus species detected in each environmental sample
at A) Orussey market, Phnom Penh and B) Daun Keo market, Takeo. Air sampling from the
slaughter and holding area detected the most poultry viruses at both locations. Statistical
signficance was calculated using Kruskal-Wallis with Dunns post-hoc test. P values are annotated
as follows: P<0.05 *; P<0.01 **; P<0.001***,



Jaccard Index
P=0.0001***, R2=0.037
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Supplementary Figure 4: Principle coordinate analysis (PCoA) of beta-diversity (Jaccard) of
poultry virus species reveal statistically significnat seperation between the groups. PERMANOVA
was calculated adjusting for both location and time as a confounder. The eigen values are also
reported which show the variation reported in the X-axis (14.75%) and Y-axis (7.65%) of the PCoA.
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Supplementary Figure 6: Poultry viruses which could not be detected in environmental samples
associate with ducks but not chickens.Here we conducted Spearman correlations between poultry
virus abundance and the distance from the Jaccard median centroid as calculated in Figure 1. Both
A) cloacal and B) throat samples collected from ducks had signficianlty lower spearman
correlations when comparing taxa succesfully detected or undetected through environemental
sampling (as shown in Figure 1). The opposite finding was reported for C) cloacal samples from
chickens while no signficant differences were found for D) throat samples (from chickens).
Statistical signficiane was calculated using a Wilcoxon Test. P values are annotated as follows: P <
0.05 % P<0.01**; P<0.001***.
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Supplementary Figure 7: A number of non poultry viruses could be detected in environmental
samples at different LBMs. Heatmap showing the abundance of non-poultry viruses detected,
represented as reads per million (RPM). Rows represent different viruses, while columns indicate
sampling locations and environmental sample types, as annotated.
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Supplementary Figure 8: Consistent overall alignment rates are observed between duck viral
pathogens and environmental sample types. No signficiant differences could be detected between
environemntal samples when mapped to A) cloacal samples and B) throat samples obtained from
ducks. Statistical signficance was calculated using Kruskal-Wallis with Dunns post-hoc test. P
values are annotated as follows: P<0.05 *; P<0.01 **; P <0.001***.



HA-H5 (2.3.2.1c)

A/Environment/Cambodia/Takeo/Air/E83/2023_01_19/H5_3_1
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/H5_1_1
A/Environment/Cambodia/Takeo/Air/E83/2023_01_19/H5_2_1
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/H5_1_2
A/Environment/Cambodia/Takeo/Air/E83/2023_01_19/H5_1_1
A/Environment/Cambodia/Takeo/Air/E94/2023_03_07/H5_2_1
A/Environment/Cambodia/Phnom_Penh/Air/E56/2022_12_23/H5_1_1
A\ A/Environment/Cambodia/Takeo/Air/E84/2023_01_19/H5_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E53/2022_12_23/H5_2_1
A/Environment/Cambodia/Takeo/Cage/E82/2023_01_19/H5_1_1
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/H5_1_2
A/Environment/Cambodia/Phnom_Penh/Air/E57/2022_12_23/H5_1_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/H5_3_1
A/Environment/Cambodia/Takeo/Wash_Water/E91/2023_03_07/H5_2_1
A/Chicken/Cambodia/Takeo/E85/2023_03_07/H5_1_1
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/H5_1_1
A/Environment/Cambodia/Takeo/Cage/E92/2023_03_07/H5_1_1
A/Environment/Cambodia/Takeo/Wash_Water/E91/2023_03_07/H5_3_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/H5_1_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/H5_4_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E53/2022_12_23/H5_1_1
A/Duck/Cambodia/Phnom_Penh/E52/2022_12_23/H5_1_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/H5_2_1
A/Duck/Cambodia/Phnom_Penh/E98/2023_03_10/H5_3_1
A/Duck/Cambodia/Phnom_Penh/E2/2022_01_27/H5_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E9/2022_01_27/H5_1_1
A/Duck/Cambodia/Phnom_Penh/E98/2023_03_10/H5_2_1
A/Duck/Cambodia/Phnom_Penh/E98/2023_03_10/H5_1_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E126/2023_04_10/H5_1_1
A/Duck/Cambodia/W47h1T241D20T/2023IEPI_ISL_19025572IA_/_H5N11P2e2l12.3.2.1¢c12023_11_24IHA
A/duck/Laos/C794/2023IEPI_ISL_18561191IA_/_H5N1I0RII2.3.2.1¢12023_03_03IHA
A/duck/Laos/M_C03202/2022IEPI_ISL_18231291IA_/_H5N1I0ORII2.3.2.1c12022_08_16IHA
A/duck/Laos/C350/2023IEPI_ISL_185611791A_/_H5N1IORII2.3.2.1¢l2023_01_23IHA
A/duck/Laos/C938/2023IEPI_ISL_18561198IA_/_H5N1I0ORII2.3.2.1¢cl2023_03_20IHA
A/goose/Vietnam/HU10_1140/2018IEPI_ISL_393317IA_/_H5N11112.3.2.1cl2018_08_28IHA
A/chicken/Cambodia/Z89W11M1/20151EPI_ISL_321123IA_/_H5N11112.3.2.1¢12015_03_09IHA
A/duck/Vietnam/HU3_1265/2015IEPI_ISL_17733543IA_/_H5N11112.3.2.1c12015_08_15IHA
A/duck/Cambodia/z564W35M1/2015IEPI_ISL_327637IA_/_H5N11112.3.2.1cl2015_08_24IHA
A/duck/Cambodia/Z35W8M3/20151EPI_ISL_321112IA_/_H5N11112.3.2.1cl2015_02_17IHA
A/duck/Vietnam/HU5_1574/2016IEPI_ISL_295816lA_/_H5N11112.3.2.1¢cl2016_08_15IHA
A/chicken/Cambodia/Z9W7M1/2015IEPI_ISL_321110I1A_/_H5N11112.3.2.1¢l2015_02_09IHA
A/chicken/Cambodia/Z57W9M3/2015IEPI_ISL_321118IA_/_H5N11112.3.2.1cl2015_02_24IHA
A/duck/East_Java/Av259/2014IEPI_ISL_307023IA_/_H5N1I1E1112.3.2.1¢c12014_02_09IHA
Alchicken/East_Java/Av526/2015IEPI_ISL_400642IA_/_H5N1Ic1112.3.2.1¢cl2015_01_31IHA
@ Alchicken/SouthSulawesi/Makassar/1663/20211EPI_ISL_17715222|A_/ _H5N1le1112.3.2.1¢12021_09_02IHA
A/Ch/Subang/S19/20161EPI_ISL_270304IA_/_H5N1IOriginalll2.3.2.1c12016_02_01IHA
@ A/duck/Laos/Xiengkhouang01/2019IEPI_ISL_1290865IA_/_H5N11112.3.2.1¢12019_02_22|HA
Alenvironment/Changsha/14/20141EPI_ISL_256285IA_/_H5N11112.3.2.1¢cl2014_02_08IHA
A/duck/Viet_Nam/QT_1240/2014IEPI_ISL_387639IA_/_H5N11112.3.2.1cl2014_01_15IHA
A/Environment/Cambodia/Takeo/Air/E84/2023_01_19/H5_2_1
MKO084586_A/chicken/Togo/508/2018_2018/04/13_4_HA
A/chicken/Togo/518/2018IEPI_ISL_379948IA_/_H5N1IE1112.3.2.1cl2018_04_13IHA
Alchicken/Nigeria/17RS737_48/2017|EPI_ISL_348277IA_/_H5N1IOriginalll2.3.2.1cl2017_02_22|HA
A/chicken/Niger/15VIR2060_14/2015|EPI_ISL_229172IA_/_H5N1Ipassage_details__clinical_samplell2.3.2.1¢c12015_04_02IHA
MF112579_A/chicken/Nigeria/16VIR5840_38/2015_2015/02/23_4_HA
MF112602_A/chicken/Nigeria/16VIR5840_61/2015_2015/07/29_4_HA
A/chicken/Nigeria/16VIR5840_17/2015|EPI_ISL_329302IA_/_H5N1Ipassage_details__clinical_samplell2.3.2.1¢l2015_01_30IHA
Alchicken/Cote_dlvoire/Viro201_92/2015IEPI_ISL_379915IA_/_H5N1IE1112.3.2.1¢c12015_07_24IHA
Alchicken/Lebanon/157/2016IEPI_ISL_2342801A_/_H5N1Ipassage_details__E1112.3.2.1¢12016_06_01IHA
MF112567_A/chicken/Nigeria/16VIR5840_26/2015_2015/02/11_4_HA
A/chicken/Nigeria/16VIR5840_34/2015|EPI_ISL_329282IA_/_H5N1Ipassage_details__clinical_samplell2.3.2.1cl2015_02_18IHA
KU971357_A/chicken/Ghana/15VIR2588_10/2015_2015/05/08_4_HA
Alchicken/Nigeria/VRD985/2015IEPI_ISL_252469IA_/_H5N1lpassage_details__E1112.3.2.1cl2015_09_01IHA
A/chicken/Jiangxi/04.01_NCDZT0010_0O/2015HI9N9IEPI_ISL_198752IA_/_H5N11112.3.2.1cl2015_04_01IHA
_u/G reat_Cormorant/Hubei/VI128/2015_H5N1IEPI_ISL_212420IA_/_H5N11112.3.2.1¢l2015_02_05IHA
A/wild_bird/Jiangsu/H102/20151EPI_ISL_252515IA_/_H5N11112.3.2.1¢l2015_04_05IHA
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Supplementary Figure 9: HA-HS5 sequences of the clade 2.3.2.1¢ de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



HA-H5 (2.3.4.4b)

A/dairy_cattle/Michigan/24_010071_008/2024IEPI_ISL_19094674IA_/_H5N1IOriginalll2.3.4.4bl2024_04_01IHA
A/dairy_cattle/Texas/24_009109_003/2024|EPI_ISL_19094469IA_/_H5N1IOriginalll2.3.4.4b12024_03_20IHA
A/dairy_cattle/Kansas/24_009497_012/2024|EPI_ISL_19094457IA_/_H5N1IOriginalll2.3.4.4bl2024_03_25IHA
A/Canada_goose/Maryland/23_034924_001_original/2023IEPI_ISL_18749458IA_/_H5N11112.3.4.4b12023_11_09IHA
A/American_Crow/BC/AIVPHL_1425/2023IEPI_ISL_18665637IA_/_H5N1|Originalll2.3.4.4bl2023_11_20IHA
A/skunk/Washington/24_005959_001/20241EPI_ISL_19094501IA_/_H5N1IOriginalll2.3.4.4b12024_02_23IHA
Aturkey/South_Dakota/23_034372_002_original/2023|EPI_ISL_18699005|A_/_H5N1loriginalll2.3.4.4b12023_11_07IHA
Alturkey/Minnesota/23_031477_002_original/2023IEPI_ISL_18695162|A_/_H5N1loriginalll2.3.4.4b12023_10_16IHA
Alchicken/Wyoming/22_032216_001_original/2022|EPI_ISL_16297368IA_/_H5N1loriginall|2.3.4.4b12022_10_10IHA
Alblue_winged_teal/Texas/UGAI22_2961/2022|EPI_ISL_17424649IA_/_H5N11112.3.4.4b12022_09_01IHA
Alpelican/Atacama/229424_2/20221EPI_ISL_17885927IA_/_H5N1I0riginalll2.3.4.4bl2022_12_22IHA
A/pinniped/Uruguay/P10_8923/2023IEPI_ISL_19070481IA_/_H5N1IOriginalll2.3.4.4b12023_09_08IHA
A/peruvian_booby/Peru/CAL_INS_007/2023IEPI_ISL_17777528IA_/_H5N1IOriginalll2.3.4.4b12023_03_17IHA
A/american_crow/BC/AIVPHL_345/2022|EPI_ISL_17051473IA_/_H5N1IOriginalll2.3.4.4b12022_12_30IHA
Atturkey_vulture/Colorado/23_011447_001_original/2023IEPI_ISL_17964934IA_/_H5N1loriginalll2.3.4.4bl2023_04_10IHA
A/Red_Tailed_Hawk/BC/AIVPHL_1009/2023IEPI_ISL_186655591A_/_H5N1IOriginalll2.3.4.4b12023_03_20IHA
A/Skunk/AB/FAV_0835_11/2022IEPI_ISL_160233761A_/_H5N1I1ce/2dpill2.3.4.4b12022_05_31IHA
A/guinea_fowl/New_Jersey/23_027703_012_original/2023IEPI_ISL_18731619IA_/_H5N11112.3.4.4bl2023_09_13IHA
Alturkey/Utah/22_033909_001_original/2022|EPI_ISL_16297136lA_/_H5N1loriginalll2.3.4.4bl2022_10_20IHA
A/Red_tailed_Hawk/lowa/USDA_011298_001/2022IEPI_ISL_18132433IA_/_H5N1IOriginalll2.3.4.4b12022_04_13IHA
A/Snow_Goose/North_Dakota/USDA_010663_006/2022IEPI_ISL_18132230IA_/_H5N1I0riginalll2.3.4.4b12022_04_01IHA
A/Pheasant/South_Dakota/USDA_011098_001/2022IEPI_ISL_18132348IA_/_H5N1IOriginalll2.3.4.4bl12022_04_12IHA
A/Bald_Eagle/Minnesota/USDA_012668_010/2022|EPI_ISL_18132910IA_/_H5N1|Originalll2.3.4.4bl2022_04_25I|HA
A/Snow_Goose/Colorado/USDA_008935_006/2022|EPI_ISL_18132488IA_/_H5N1IOriginalll2.3.4.4b12022_03_18IHA
Alchicken/Wisconsin/22_007545_002_original/2022|EPI_ISL_11897691IA_/_H5N1loriginalll2.3.4.4bl2022_03_13IHA
Alchicken/Nebraska/22_009006_001_original/2022|EPI_ISL_11971499IA_/_H5N1loriginalll2.3.4.4b12022_03_23IHA
A/Snow_Goose/North_Dakota/USDA_010036_001/2022IEPI_ISL_18132159IA_/_H5N1IOriginalll2.3.4.4bI2022_03_25IHA
Alblack_vulture/Pennsylvania/23_015072_001_original/2023IEPI_ISL_17964968IA_/_H5N1loriginalll2.3.4.4bl2023_04_06I1HA
Alchicken/North_Carolina/22_033524_001_original/2022|EPI_ISL_16297142|A_/_H5N1loriginalll2.3.4.4b12022_10_19IHA
Alblack_vulture/Georgia/W22_736B/2022|EPI_ISL_17185875IA_/_H5N11112.3.4.4bl2022_09_06IHA
Alred_tailed_hawk/New_York/23_013242_001_original/2023|EPI_ISL_17964951IA_/_H5N1loriginalll2.3.4.4b12023_04_21IHA
0Q683466_A/chicken/Colombia/Choco/3502/2022_2022/11/13_4_HA
A/Bald_eagle/ON/FAV_0221_02/2022IEPI_ISL_161735291A_/_H5N1l1cell2.3.4.4bl12022_03_22IHA
OP470765_A/lesser_scaup/Georgia/W22_143/2022_2022/02/12_4_HA
Alchicken/Oklahoma/22_013220_001_original/2022|EPI_ISL_16171482IA_/_H5N1loriginalll2.3.4.4bl2022_04_28IHA
A/Red_Fox/ON/FAV_0605_03/2022IEPI_ISL_16003281IA_/_H5N1I1ce_2dpill2.3.4.4bl12022_05_05IHA
A/bald_eagle/Kansas/W22_197/2022IEPI_ISL_14936999IA_/_H5N1IOriginalll2.3.4.4b12022_03_13IHA
A/Red_tailed_Hawk/Missouri/USDA_012338_024/2022|EPI_ISL_18132340IA_/_H5N11O0riginalll2.3.4.4bl2022_04_07IHA
Alchicken/Pennsylvania/22_014338_002_original/2022IEPI_ISL_16240423IA_/_H5N1loriginalll2.3.4.4bl2022_05_04IHA
A/Wood_Duck/North_Carolina/USDA_003829_001/2022IEPI_ISL_18132478IA_/_H5N110riginalll2.3.4.4bl2022_01_29IHA
Aavian/BC/AIVPHL_51/2022IEPI_ISL_17051054IA_/_H5N1IOriginalll2.3.4.4bl2022_05_03IHA
A/bald_eagle/BC/AIVPHL_44/2022IEPI_ISL_17051048IA_/_H5N11Originalll2.3.4.4bl2022_05_05IHA
A/american_crow/BC/AIVPHL_264/2022|EPI_ISL_170514161A_/_H5N1IOriginalll2.3.4.4b12022_10_24IHA
A/turkey/Minnesota/23_031338_001_original/2023IEPI_ISL_18695151IA_/_H5N1loriginalll2.3.4.4bl2023_10_11IHA
A/mallard/New_Hampshire/24_004334_044/2024|EPI_ISL_19094438IA_/_H5N1loriginalll2.3.4.4b12024_02_02IHA
A/american_crow/Massachusetts/22_006976_004_original/2022|EPI_ISL_16632466|A_/_H5N1loriginalll2.3.4.4bl2022_02_27IHA
OP377502_A/common_tern/Maine/W22_480A/2022_2022/06/23_4_HA
A/barnacle_goose/Netherlands/21028196_002/20211EPI_ISL_21940361A_/_H5N1IOriginalll2.3.4.4b12021_04_22IHA
A/greylag_goose/Northern_Ireland/17077/20211EPI_ISL_13369776lA_/_H5N1IEgg_Passage_1112.3.4.4bl2021_11_24IHA
A/pheasant/Finland/12428_21RS3535_5/2021IEPI_ISL_15518265IA_/_H5N11112.3.4.4bl2021_09_01IHA
Alchicken/Nigeria/131_22VIR3286_64/2022|EPI_ISL_17414633IA_/_H5N11112.3.4.4bl12022_01_30IHA
A/avian/Nigeria/738_22VIR3286_26/20211EPI_ISL_17414595|A_/_H5N11112.3.4.4b12021_12_24IHA
Alchicken/Niger/22VIR1409_23/2022|EPI_ISL_11007543IA_/_H5N11112.3.4.4bl12022_01_01IHA
A/Cormorant/Namibia/141/2022|EPI_ISL_16839065|A_/_H5N11112.3.4.4b12022_01_27IHA
Alchicken/South_Africa/21100111/20211EPI_ISL_15837660IA_/_H5N11112.3.4.4b12021_10_10IHA
A/squared_tailed_nightjar/Nigeria/VRD22_305_Ng01_23VIR8254_96/2022|EPI_ISL_18462524|A_/_H5N11112.3.4.4b12022_03_01IHA
Alchicken/Senegal/21VIR1084_5/2021IEPI_ISL_2276070I1A_/_H5N1Iclinical_samplell2.3.4.4b12020_12_23IHA
A/Dove/Botswana/2097/20211EPI_ISL_12045918IA_/_H5N1IClinical_Materialll2.3.4.4b12021_08_18IHA
A/poultry/Nigeria/VRD_21_219_21VIR7423_6/20211EPI_ISL_17414665|A_/_H5N11112.3.4.4b12021_04_12IHA
MZ166276_A/Mule_duck/France/20339/2020_2020/12/13_4_HA
A/Environment/Cambodia/Takeo/Air/E95/2023_03_07/H5_1_1
A/Environment/Cambodia/Takeo/Wash_Water/E91/2023_03_07/H5_1_1
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/H5_2_1
A/Environment/Cambodia/Takeo/Air/E94/2023_03_07/H5_1_1
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/H5_2_1
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/H5_2.1_1
A/Environment/Cambodia/Takeo/Cage/E82/2023_01_19/H5_2_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E54/2022_12_23/H5_1_1
Alchicken/Japan/TU14_12/2022|EPI_ISL_16831299IA_/_H5N11112.3.4.4b12022_04_19IHA
A/Ruddy_shelduck/Korea/21WC127/2022|EPI_ISL_18373231IA_/_H5N11112.3.4.4b12022_01_25IHA
A/Environment/Cambodia/Takeo/Cage/E92/2023_03_07/H5_2_1
A/Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/H5_1_1
A/Duck/Cambodia/Phnom_Penh/E110/2023_04_06/H5_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/H5_2_1
A/duck/Korea/H554/20211EPI_ISL_17606822IA_/_H5N11112.3.4.4bl2021_11_17IHA
A/goose/Poland/H1044_21RS1385_4/2021IEPI_ISL_3102063IA_/_H5N8Iclinical_samplel|2.3.4.4b12021_05_05IHA
Alchicken/Czech_Republic/7100/20211EPI_ISL_1941582|A_/_H5N8IOriginalll2.3.4.4bl2021_04_08IHA
Alperegrine_falcon/France/PPNL_21P009071/20211EPI_ISL_18718060IA_/_H5N8IOriginalll2.3.4.4bl2021_04_23IHA
Alchicken/Czech_Republic/2395/20211EPI_ISL_1033028IA_/_H5N8loriginalll2.3.4.4b12021_02_02IHA
A/mute_swan/Czech_Republic/3549/2021|EPI_ISL_1399237IA_/_H5N8loriginalll2.3.4.4bl12021_02_19IHA
A/goose/Kazakhstan/4_190_20_B_H5N8_1/20201EPI_ISL_2932600IA_/_H5N8I112.3.4.4b12020_09_01IHA
A/mallard/Italy/20VIR7139_73/2020IEPI_ISL_654958IA_/_H5N8Ic1112.3.4.4b12020_11_14IHA
Alchicken/Germany_BY/Al02066/20211EPI_ISL_5102136lA_/_H5N8II12.3.4.4b12021_03_02IHA
Alchicken/Germany_NI/AI02543/20211EPI_ISL_5142894IA_/_H5NB8I112.3.4.4bl2021_03_10IHA
Altufted_duck/Poland/MB061/2021H5NSIEPI_ISL_12550511A_/_H5NS5loriginalll2.3.4.4bl2021_02_01IHA
Alred_knot/Germany_SH/AI03424/20201EPI_ISL_12054891A_/_H5N3I112.3.4.4bl12020_12_16IHA
Alcurlew/France/21P003648/20211EPI_ISL_1259397IA_/_H5N3I112.3.4.4b12021_01_22IHA
A/grebe/Shaanxi/SD001/20211EPI_ISL_5260467IA_/_H5NB8IE3I12.3.4.4bl2021_06_05IHA
Alchicken/Tokushima/B3T/20201EPI_ISL_1041134IA_/_H5N8II12.3.4.4b12021_02_08IHA
Alchicken/Chiba/G2T/2021IEPI_ISL_985223IA_/_H5N8IE1112.3.4.4bl2021_02_06IHA
A/Chicken/Hebei/211021/2021Mixed|EPI_ISL_67606861A_/_H5N6I112.3.4.4b12021_06_01IHA
A/Whooper_swan/Sanmenxia/Y49/2020|EPI_ISL_14836371IA_/_H5N8II12.3.4.4bl2020_11_17IHA
Aleurasian_coot/Shandong/W6143/20201EPI_ISL_14770164IA_/_H5N8I112.3.4.4b12020_12_31IHA
A/dalmatian_pelican/Greece/47t_21VIR3735_3/2021IEPI_ISL_3128523IA_/_H5N8le1112.3.4.4b12021_03_22|HA
CBER_RGB8A_A/Astrakhan/3212/2020IEPI_ISL_13655141IA_/_H5N8IV1E2_E1112.3.4.4b12022_01_01IHA
A/Northern_Fulmar/NS/FAV_0264_8/2023IEPI_ISL_18702987IA_/_H5N5IOriginalll2.3.4.4b12023_03_21IHA
() ONO024697_A/chicken/Egypt/AL6/2019_2019/10/_4_HA
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Supplementary Figure 10: HA-H5 sequences of the clade 2.3.4.4b de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



HA-H6 (ST2853-like)

A/Environment/Cambodia/Phnom_Penh/Air/E120/2023_04_06/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E113/2023_04 06/H6_1_2
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E113/2023_04 06/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E120/2023_04_06/H6_2_1
A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E114/2023_04_06/H6_1_1
A/Duck/Cambodia/Phnom_Penh/E122/2023_04_10/H6_1_2
A/Duck/Cambodia/Phnom_Penh/E112/2023_04_06/H6_1_2
A/Duck/Cambodia/Phnom_Penh/E122/2023_04_10/H6_1_1
A/Duck/Cambodia/Phnom_Penh/E112/2023 04706/H67171
A/Duck/Cambodia/Phnom_Penh/E110/2023_04_06/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E128/2023_04_10/H6_1_1
A/Dugk/Cambodia/Phnom_Penh/E124/2023_04_10/H6_1_1
A/Duck/Cambodia/Phnom_Penh/E12472023_04_10/H6_2_1
A/Envnronment/Cambodla/Phnom Penh/Wash_Water/E101/2023_03_10/H6_2_1
A/Duck/Cambodia/Phnom_Penh/E110/2023_04_06/H6_2_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E125/2023_04_10/H6_2_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E101/2023_03_10/H6_1_1
A/Duck/Cambodia/Phnom_Penh/E4/2022_01_27/H6_1_2
A/Duck/Cambodia/Phnom_Penh/E2/2022_01_27/H6_1_1
A/Duck/Cambodia/Phnom_Penh/E2/2022_01_27/H6_1.1_1
A/Duck/Cambodia/Phnom_Penh/E4/2022_01_27/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E9/2022_01_27/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Wash Water/E18/2022 _04_12/H6_1_1
A/Duck{Cambodia/Phnom_Penh/E16/2022_04_12/H6_1
A/Environment/Cambodia/Phnom Penh/Alr/E8/2022 01 _27/H6_1_1
A/Chicken/Cambodia/Phnom_Penh/E51/2022_12 23/H6 1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E53/2022_12_23/H6_1_1
A/Duck/Cambodia/Phngm_Penh/E52/2022_12_23/H6_2_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E53/2022_12_23/H6_2_1
A/Duck/Cambodia/Phnom_Penh/E52/2022_12_23/H6_1_1
A/Duck/Cambodia/Phnom_Penh/E28/2022_03_17/H6_1_1
Duck/Cambodia/Phnom_Penh/E26/2022_03_17/H6_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E17/2022_04 12/H6 1.1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E29/2022_03_17/H6_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E30/2022_03_17/H6_1_1
A/Duck/Cambodia/Phnom_Penh/E28/2022_03_17/H6_2_1
A/Duck/Cambodia/Phnom_Penh/E26/2022_03_17/H6_2_1
@ A/duck/Vietnam/HU101879/2018IEPI_ISL_3933271120180830
A/duck/Vietnam/QN6077/20201EPI_ISL_9572758/120200120
A/duck/Vietnam/QN6087/20201EPI_ISL_95727521120200120
A/duck/Vietnam/QN6089/20201EPI_ISL_95727441120200120
A/duck/Vietnam/HN6039/2019IEPI_ISL_95728021120191230
A/duck/Vietnam/QN6084/20201EPI_ISL 9572737II20200120
A/duck/Vietnam/HN6423/2020IEPI_ISL_9572763
A/Cairina_moschata/Vietnam/HN5630/20191EPI_| ISL 18437582”20190705
A/Cairina_moschata/Vietnam/HN7468/20211EPI_ISL_184375921120211004
A/Cairina_moschata/Vietnam/HN7469/20211EPI_ISL_184375931120211004
A/duck/Vietnam/HN5912/2019IEPI_ISL_184340471120191105
A/duck/Vietnam/HN5705/2019IEPI_ISL_18434042120190805
A/duck/Vietnam/HU101743/2018IEPI_ISL_3933221120180830
A/duck/Vietnam/HU1632/2014IEPI_ISL_1964191120140901
A/duck/Viet_Nam/HU1642/2014IEPI_ISL_3686691120140906
A/duck/Vietnam/HU1627/2014IEPI_ISL_1964231120140901
A/duck/Vietnam/HU11279/20141EPI_TSL__1964201120140901
A/duck/Vietnam/HU3184/2015|EPI_ISL_3799601120150812
A/muscovy duckNletnam/HU51642/2016IEPI _ISL_8795701120160812
A/duck/Viet_ Nam/HN1230/2014IEPI ISL_3877661120
. A/duck/Vietnam/HN6126/2 020IEPI ISL 95728071120200210
A/duck/Vietnam/HN6123/2020|EPI_ISL_95728031120200210
A/duck/Vietnam/HN6128/2020IEPI_ISL_95727671120200210
A/duck/Vietnam/HN6406/2020|EP|_ISL 95727 91120200629
A/Cairina_moschata/Vietnam/HN5602/20191EPI_ISL_184375771120190628
A/Cairina_moschata/Vietnam/HN5204/2019IEPI_ISL_184375671120190107
A/duck/Vietnam/HN4800/2018IEPI ISL 18434011II20180708
A/duck/Viet_Nam/QN2623/20161EPI_ISL _: 38731 61120
A/duck/Vietnam/HU9211/2018IEPI ISL 389648”20180814
Alchicken/Viet_| Nam/HN2630/2016IEPI ISL_3873491120160210
A/duck/Viet_Nam/QN1707/2014IEPI_ISL_3878101120140815
A/duck/Viet_Nam/QN1708/2014|EPI_ISL_3878111120140815
A/duck/Viet_Nam/HN1684/2014IEPI_ISL_3877701120140804
A/goose/ injiang/12.24_WLMQXL0020/2018IEPI_ISL_697973!120181224
A/chicken/Yunnan/321DQXBL001C/2018IEPI_ISL_ 697967I|20180321
A/duck/Zhejiang/8.25_HZBX003C/2018IEPI_ISL_6979221120
Aenvironment/Inner_mongolia/12.02_EEDSWSQO009E/2 OIBIEF‘I ISL 6979131120181202
AEnvironment/Jiangxi/19276/2019IEPI_ISL_, 17104319II2019022
A/Environment/Jian X|/1325 2019IEPI_ISL _ 1710 41731120
A/duck/Jiangxi/10.79_NCNP86A40C/2018IEPI_ISL_ 698040II20181019
A/chicken/Jiangxi/6.21_NCDZT7S30C/2018IEPI_| ISL '6980271120180621
Alduck/Jiangxi/08.26_NCNP27Y30/2016|EPI_ISL_696693!120160826
A/Environment/Hunan/25036/2018IEPI_TSL_171044621120180205
A/Environment/Guangdong/08953/2019IEPI_| ISL 171042951120190326
A/Duck/China/12/2019IEPI_ISL_168407581120190
A/duck/Ganzhou/GZ151/20161EPI_ISL _. 252834II20160127
A/duck/Guangdong/G3763/2014IEP_| ISL 209721II20141120
A/Duck/China/G2319/2015|EPI_ISL_328200112015
A/Environment/Guangdong/14873/2016|EPI_ ISL 17104606II20160106
duck/JIan xi/01.14_NCJD073P/2015H6N6IEPI_ISL_1993191120150114
hina/GX1167/2014IEPI_ISL_ 328204|I20140421
A/goose/Anhuu/S1008/2017IEPI ISL_28256191120
Alchicken/Huxei/03 HWTZ0068P/2 15H6N6IEPI ISL 1990241120150306
A/duck/Jiangxi/05.07__| NCJD0051AP/2015H6N6IEPI ISL_ 198980II20150507
Alchicken/Jiangxi/01.08YGCBO018P/2015HBNGIEPI_| ISL 19933
Alenvironment/Kagoshima/KU3a/20191EPI_ISL 13437619II2019111B
Alenvironment/Ka oshlma/KUSb/2019IEPI _ISL_134390331120191125
A/Wild_bird/South_Korea/Q196894/2019IEPI_ISL_189004811120191015
A/Northern_Pintail/Russia_Primorje/137/20191EPI_ISL_. 403719II20191005
A/Enwronment/Guan%c/Iong/Om 9/2018|EPI_ISL_171043321120
China/FJ2253/20141EPI_ISL_ 328199II20141023
Alenvironment/Jiangxi/01.08_YGCB014/2015H6N6IEP| ISL 199330II20150108
A/Cairina_moschata/Vietnam/QN6928/20211EPI_ISL_ 18437730II20210222
A/Cairina_moschata/Vietnam/QN5933/2! 19IEPI ISL 184377221120
A/Muscovy_duck/Vietnam/QN6144/2020IEPI_ISL_9572749| I20200224
A/duck/Vietnam/HN7194/20211EPI_ISL_18437275120210604
A/duck/Vietnam/HN4919/2018IEPI_ISL_ 18434012II20180829
A/duck/Vietnam/HU9999/2018IEPI_ISL_389660I120
A/Cairina_moschata/Vietnam/HN5349/20 9IEPI ISL 18437575II20190309
A/Calrlna moschata/Vletnam/HN7237/2021IEPI ISL_184375851120210629
Muscovy_duck/Vietnam/HN6560/20201EPI_ISL_95727601120200904
A/duck/Alch|/231009/2014 EPI_ISL_301021/120140101
Alenvironment/Kagoshima/KUngrl/2014IEPI_ISL_2774241120140101
A/duck/Guangxi/S31299/2015|EPI_ISL_2825437120151028
Alchicken/Guangxi/04.10_NM127/2015HBNBIEPI_ISL_1994431120150410
A/duck/Guangxi/04.10_JX036/2015Mixed|EPI_iSL_199418I120150410
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Supplementary Figure 11: HA-H6 sequences of the clade ST2853-like de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



HA-H6 (HN57-like)

A/Wild_bird/South_Korea/E238244/2023IEPI_ISL_189006151120231115
Alcoot/South_Korea/KUsw23/2023IEPI_ISL_188693741120231019
A/bean_goose/Korea/KNU6/2023IEPI_ISL_186989391120230302
A/white_fronted_goose/Korea/KNU10/2023IEPI_ISL_186988191120230307
A/Anser_albifrons/South_Korea/63/2022|EPI_ISL_168869201120220302
A/Anser_albifrons/South_Korea/17/20211EPI_ISL_168868731120211213
A/duck/Yamanashi/191202/20211EPI_ISL_187207841120211222
A/duck/Yamanashi/191209/20211EPI_ISL_187207851120211222
A/wild_bird/Ishikawa/171115/20211EPI_ISL_187207741120211203
A/Anser_albifrons/South_Korea/50/2022|EPI_ISL_168869001120220302
A/Whitefronted_GooseAnser_albifrons/South_Korea/KNU202121/20211EPI_ISL_148356051120210216
A/Bean_GooseAnser_fabalis/South_Korea/KNU202126/20211EPI_ISL_148357261120210217
A/mallard/Russia_Primorje/181T/2020IEPI_ISL_11845271120201020
A/mallard/Anhui/1474/2019IEPI_ISL_4626081120191119
A/mallard/Anhui/2682/20191EPI_ISL_4626111120191119
A/Duck/Cambodia/Takeo/E137/2023_04_12/H6_1_2
A/Duck/Cambodia/Takeo/E137/2023_04_12/H6_1_1
A/Duck/Cambodia/Takeo/E134/2023_04_12/H6_1_1
A/wild_bird/Mongolia/MU21/2022H6N1IEPI_ISL_189682541120221020
A/Duck/Hokkaido/M66/20201EPI_ISL_40618151120201024
A/Greenwinged_tealAnas_crecca/South_Korea/KNU_201970/2019IEPI_ISL_40710371120191106
A/Common_Teal/Amur_region/76b/2019IEPI_ISL_4002611120190921
A/duck/Hunan/S41299/2017IEPI_ISL_28255281120171106
A/Anser_brachyrhynchus/South_Korea/42/20191EPI_ISL_168869421120191203
A/wild_bird/Hubei/01.24F3A7/2017H6N1IEPI_ISL_27276451120170124
A/wild_bird/Hubei/01.24_FHC1961/2017H6EN1IEPI_ISL_3637781120170124
A/wild_bird/Hubei/01.24F2A41/2017HEN1IEPI_ISL_3637891120170124
A/wild_bird/Hunan/12.28_DTHF2D141/2016H6N1IEPI_ISL_3645711120161228
A/wild_bird/Hubei/02.07_HHC2811/2017H6N2IEPI_ISL_3637961120170207
A/wild_bird/Hubei/02.07_HHC2691/2017H6N2IEPI_ISL_3637851120170207
A/whitefronted_goose/Korea/H952/2017|EPI_ISL_292822[120170208
A/whitefronted_goose/Korea/H9091/2017I1EPI_ISL_2928211120170208
A/wild_bird/Hubei/12.12_LGHF2W191/2016H6N1IEPI_ISL_3637741120161212
A/duck/Bangladesh/31227/2016IEPI_ISL_2847691120161125
A/Bean_goose/Hubei/CHi9/2016_HEN1IEPI_ISL_2785151120161128
A/Bean_goose/Hubei/CHI54/2016_HEN1IEPI_ISL_2785091120161128
A/Bean_goose/Hubei/CHi5/2016_HBN1IEPI_ISL_2785181120161128
A/Bean_goose/Hubei/CHI12/2016_HBN1IEPI_ISL_2785131120161128
A/Black_Swan/Hubei/03.09JZJLB7281/2016H6N2IEPI_ISL_3640431120160309
A/Black_Swan/Hubei/03.09JZJLB7262/2016H6N2IEPI_ISL_3640411120160309
A/Black_Swan/Hubei/03.09JZJLB7311/2016H6N2IEPI_ISL_3640451120160309
A/mallard/Hubei/03.09B7661/2016H6N2IEPI_ISL_3640461120160309
A/wild_bird/Hubei/03.09F21321/2016HBN2IEPI_ISL_3640511120160309
A/mallard/Toguchin/1154/2016|EPI_ISL_3326791120160903
A/chicken/Ireland/020139_20VIR54875/20201EPI_ISL_22348291120210301
Alturkey/Ireland/020140_20VIR54876/2020IEPI_ISL_22348301120210301
Alturkey/Italy/21VIR666865/20211EPI_ISL_79873321120210810
A/duck/Hungary/1147/20191EPI_ISL_3621481120190314
A/Eurasianteal/Egypt/P229/20171EPI_ISL_3415631120171119
A/duck/Bangladesh/17D2012/2022|EPI_ISL_189839561120221009
A/duck/Bangladesh/17D1585/2021IEPI_ISL_95789551120210110
A/Mute_swan/GermanyBW/2023A107633/2023|EPI_ISL_184587221120230919
() A/duck/Bangladesh/41252/2019IEPI_ISL_40717201120191211
A/mallard/Buryatia/1575/2019IEPI_ISL_4002731120190901
A/Common_Teal/Buryatia/73i/20191EPI_ISL_4037131120190901
A/duck/Tokushima/361020/2015IEPI_ISL_2371701120151001
A/gadwall/Chany/97/2016|EPI_ISL_2502381120160910
A/wild_waterfowl/Korea/M129/2014IEPI_ISL_3818061120141227
A/duck/Hubei/ZYSYG8/2015IEPI_ISL_2528191120151121
A/duck/Hubei/lZYSYG14/20151EPI_ISL_2528151120151121
A/Anser_fabalis/Hubei/Chenhu941/2014_H6BN1IEPI_ISL_2179361120140116
A/Bean_Goose/Hubei/chenhu_134/2014_H6NS5IEPI_ISL_2123801120141202
A/mallard_duck/Netherlands/11/2014IEPI_ISL_2672191120141122
A/Anas_platyrhynchos/Belgium/11075_35/2017IEPI_ISL_5026011120171128
A/duck/France/160051/2016|EPI_ISL_2947791120160121
A/Anas_platyrhynchos/Belgium/4660/2015IEPI_ISL_3995501120150918_2
A/Duck/Netherlands/14015610/2014IEPI_ISL_3098331120141117
@ A/Duck/Netherlands/14016168/2014|EPI_ISL_3098341120141125
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Supplementary Figure 12: HA-H6 sequences of the HN57-like clade de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.
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Supplementary Figure 13: HA-H7 phylogenetic tree shows that sequences from environmental
samples are a short phylogenetic distance from those found in poultry swabs. The triangle symbol
highlights nodes representing new sequences from the current study. Reference sequences are
show with a circle symbol and black text for the node label.



HA-H7 (Eurasian Avian)

A/Duck/Cambodia/Takeo/E66/2022_12_21/H7_1_1
A/Duck/Cambodia/Takeo/E63/2022_12_21/H7_1_1
A/Environment/Cambodia/Takeo/Air/E71/2022_12_21/H7_1_1
A/Duck/Cambodia/Takeo/E67/2022_12_21/H7_1.1_1
A/Duck/Cambodia/Takeo/E67/2022_12_21/H7_1_1
AJenvironment/Kagoshima/KUB17/2023|EPI_ISL_189101081120240115
A/Environment/Cambodia/Takeo/Air/E72/2022_12_21/H7_1_1
A/un/Chelyabinsk/206/2023IEPI_ISL_191318761120231109
A/duck/Mongolia/6/2019IEPI_ISL_5033491120190912
A/Duck/Sangiin_Dalailake/397/2019IEPI_ISL_191098411120190508
A/duck/Tottori/NK12F18/2021IEPI_ISL_191597071120211201
Alenvironment/Kagoshima/KUC5/2021_H7N7IEPI_ISL_176556001120211206
A/swan/Shandong/769/2019IEPI_ISL_126275461120190113
A/swan/Shandong/586/20191EPI_ISL_126274431120190113
A/Whitefronted_Goose/South_Korea/KNU18119/2018IEPI_ISL_3935201120181231
0Q793856_A/common_teal/Egypt/MBD1545C/2017_2017/12/27_4_HA
A/domestic_goose/Italy/21VIR649/20211EPI_ISL_79873281120210129
A/Anas_platyrhynchos/Belgium/2988_0002/2021IEPI_ISL_143924971120211208
A/mallard/Ukraine/AN2211301/20201EPI_ISL_40562961120200113
MW855998_A/mallard/Ukraine/AN2231301/2020_2020/01/13_4_HA
AJostrich/South_Africa/653561/20201EPI_ISL_128523781120200821
A/duck/Bangladesh/37203/20191EPI_ISL_5035161120190115
A/duck/Bangladesh/41721/20191EPI_ISL_40718061120191208
0Q793928_A/northern_shoveler/Egypt/MBD10270P/2016_2016/12/28_4_HA
0Q793783_A/northern_shoveler/Egypt/MBD1024C/2016_2016/12/28_4_HA
A/Duck/Mongolia/751/2017IEPI_ISL_3274641120170901
A/mandarin_duck/Korea/H99310/2017IEPI_ISL_3092291120170308
A/mandarin_duck/Korea/H9873/2017IEPI_ISL_3092221120170307
A/mandarin_duck/Korea/H8903/2017IEPI_ISL_3092141120170124
A/mallard/Korea/H9561/2017IEPI_ISL_309228I120170227
A/mallard/Korea/H915/2017IEPI_ISL_3092171120170214
A/mandarin_duck/Korea/H9947/2017IEPI_ISL_309208I120170308
A/Duck/Hubei/HF5/2017IEPI_ISL_3287181120170427
A/mallard/Korea/H10651/20171EPI_ISL_3092031120170321
A/duck/Ibaraki/F1023/2017IEPI_ISL_2574131120160221
OP208839_A/Teal/Egypt/MBD1280P/2015_2015/01/27_4_HA
A/northern_shoveler/Egypt/MBD695C/2016|EPI_ISL_3879731120160317
MN208054_A/northern_shoveler/Egypt/MBD695C/2016_2016/03/17_4_HA
MN207990_A/northern_shoveler/Egy pt/MBD6860P/2016_2016/03/17_4_HA
Alteal/Egypt/MBD698C/2016|EPI_ISL_3879701120160317
Alteal/Egypt/MBD698OP/20161EPI_ISL_3879641120160317
A/Duck/Jiangsu/16/2018H7N4IEPI_ISL_2932911120180106
A/Chicken/Jiangsu/103/2018H7N4IEPI_ISL_2932861120180106
A/duck/Cambodia/C50W8M1/2018IEPI_ISL_3997431120180224
A/duck/Cambodia/CAM09a/2019IEPI_ISL_8031161120190207
A/Spotbilled_duckAnas_poecilohyncha/South_Korea/KNU202116/20211EPI_ISL_148355651120210204
A/wild_duck/Korea/H296/20201EPI_ISL_36633231120201103
Alenvironment/Korea/W478/20141EPI_ISL_2344091120141230
A/duck/Ibaraki/1/2015IEPI_ISL_2858451120150101
A/duck/Cambodia/3T241D18/2017IEPI_ISL_3997451120170917
A/duck/Cambodia/b0116502/2017IEPI_ISL_2955221120170112
A/chicken/Cambodia/Z437W28M3/20151EPI_ISL_3997511120150609
A/duck/Shimane/3220/2014IEPI_ISL_2371751120141101
A/environment/Korea/H2438/20151EPI_ISL_3092381120150302
Alchicken/Jiangxi/C25/2014|EPI_ISL_2351961120140201
A/duck/Fujian/S4170/2014IEPI_ISL_2835361120141104
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Supplementary Figure 14: HA-H7 sequences of the Eurasian Avian clade de novo assembled
from environmental samples are a short phylogenetic distance from those found in poultry swabs.
The triangle symbol and red text highlight nodes representing new sequences from the current
study. Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



HA-H9 (Y280)

A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/H9_3_1
A/Environment/Cambodia/Phnom_Penh/Air/E106/2023_03_10/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Cage/E103/2023_03_10/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E109/2023_04_06/H9_3_1
A/Environment/Cambodia/Phnom_Penh/Air/E128/2023_04_10/H9_1_1

A/Chicken/Cambodia/Phnom_Penh/E111/2023_04_06/H9_2_1

A/Environment/Cambodia/Phnom_Penh/Cage/E103/2023_03_10/H9_2_1

A/Chicken/Cambodia/Phnom_Penh/E111/2023_04_06/H9_1_1

A/Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/H9_1_1

A/Environment/Cambodia/Phnom_Penh/Air/E128/2023_04_10/H9_2_1
A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/H9_2_1
A/Environment/Cambodia/Phnom_Penh/Air/E129/2023_04_10/H9_2_1
Alchicken/Vietham/Raho617S3713/2017IEPI_ISL_4082461120171116
Alchicken/Vietnam/Raho617S3950/2017IEPI_ISL_4082331120171220
Alchicken/Vietnam/Raho617S3365/2017IEPI_ISL_4082401120171123

Alchicken/Vietnam/Raho618S0418/2018IEPI_ISL_4082311120180207
A/chicken/Vietnam/Raho618S0795/2018IEPI_ISL_4082631120180406
p— Alchicken/Vietnam/Raho618S0796/2018IEPI_ISL_4082621120180406

Alchicken/Vietnam/Raho617S3813/2017IEPI_ISL_4082441120171116
Alchicken/Cambodia/Z29W8M1/2015IEPI_ISL_3215051120150216
tNduck/Cambodia/225W8M1 /20151EPI_ISL_3215021120150216
Al/chicken/Cambodia/Z567W35M1/2015IEPI_ISL_3215281120150824
Alchicken/Cambodia/Z648W39M1/2015IEPI_ISL_3215331120150921

Alchicken/Cambodia/Z530W33M1/2015|EPI_ISL_3215251120150810
A/duck/Vietnam/1512/2014IEPI_ISL_1777091120141118
Alchicken/Viet_Nam/HU11592/2014|EPI_ISL_3686671120140904
Alchicken/Vietnam/Raho6DI3V3S3/2018IEPI_ISL_4082761120180405
) A/chicken/Laos/DC4402/20201EPI_ISL_12909251120200316

() A/chicken/Japan/AQHE2850/20161EPI_ISL_3810521120160809
Alchicken/Viet_Nam/2PH10/2017IEPI_ISL_3728511120171001

@ Alchicken/Qinghai/Q1189/2015IEPI_ISL_3708791120150427
Alchicken/Guangxi/QGS01/2014IEPI_ISL_1908061120140101
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A/Environment/Cambodia/Phnom_Penh/Wash_Water/E101/2023_03_10/H9_3_1

A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E102/2023_03_10/H9_2_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E101/2023_03_10/H9_1_1

A/Environment/Cambodia/Phnom_Penh/Wash_Water/E101/2023_03_10/H9_2_1

A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E102/2023_03_10/H9_1_1

‘ A/Environment/Cambodia/Phnom_Penh/Air/E120/2023_04_06/H9_1_1
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Supplementary Figure 15: HA-H9 sequences of the clade Y280 de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



HA-H9 (Y280)

A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/H9_1_1
'Chicken/Cambodia/Takeo/E78/2023_01_19/H9_1_1
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E121/2023_04_10/H9_1_1
A/Chicken/Cambodia/Takeo/E74/2023_01_19/H9_1_1
A/Chicken/Cambodia/Takeo/E73/2023_01_19/H9_1_1
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/H9_2_1
A/Enyironment/Cambodia/Takeo/Wash_Water/E68/2022_12_21/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E20/2022_04_12/H9_1_1
A/Chicken/Cambodia/Takeo/E78/2023_01_19/H9_2_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E114/2023_04_06/H9_2_1
A/Chicken/Cambodia/Phnom_Penh/E97/2023_03_10/H9_2_1
A/Environment/Cambodia/Phnom_Penh/Cage/E115/2023_04_06/H9_1_1
A/Duck/Cambodia/Phnom_Penh/E110/2023_04_06/H9_1_1
A/Chicken/Cambodia/Takeo/E85/2023_03_07/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E109/2023_04_06/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E114/2023_04_06/H9_1_1

A/Chicken/Cambodia/Takeo/E61/2022_12_21/H9_2_1
A/Enyironment/Cambodia/Phnom_Penh/Air/E56/2022_12_23/H9_1_1
A/Chicken/Cambodia/Takeo/E64/2022_12_21/H9_1_1

t A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/H9_1_

A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/H9_1_
A/Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/H9_1_:
A/Environment/Cambodia/Phnom_Penh/Air/E129/2023_04_10/H9_
d A/Environment/Cambodia/Phnom_Penh/Air/E57/2022_12_23/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E23/2022_04_12/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E22/2022_04_12/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E33/2022_03_17/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E19/2022_04_12/H9_1_1
A/Chicken/Cambodia/Takeo/E65/2022_12_21/H9_1_1
A/Chicken/Cambodia/Takeo/E62/2022_12_21/H9_2_1
Environment/Cambodia/Phnom_Penh/Air/E8/2022_01_27/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E9/2022_01_27/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E25/2022_03_17/H9_1_2
A/Chicken/Cambodia/Phnom_Penh/E25/2022_03_17/H9_1_1
A/Chicken/Cambodia/Takeo/E62/2022_12_21/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E99/2023_03_10/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E97/2023_03_10/H9_1_1
A/Chicken/Cambodia/Takeo/E61/2022_12_21/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E46/2022_04_22/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E45/2022_04_22/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E13/2022_04_12/H9_2_1
A/Chicken/Cambodia/Phnom_Penh/E15/2022_04_12/H9_1_1
A/Chicken/Cambodia/Phnom_Penh/E13/2022_04_12/H9_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E21/2022_04_12/H9_1_1
A/Muscovy_duck/Vietnam/HN6414/20201EPI_ISL_95728061120200703
Alchicken/Thanh_Hoa/V1S5VTC/20201EPI_ISL_90094751120200612
Alchicken/Guangdxi/GX2200/2018IEPI_ISL_3747201120181030
A/Environment/Cambodia/Phnom_Penh/Air/E46/2022_04_22/H9_2_1
Alchicken/Guangdxi/GX2224/2018IEPI_ISL_3747231120181030
Alchicken/Guizhou/Q2065/2018IEPI_ISL_3749321120181009
Alchicken/Guizhou/Q2284/2018IEPI_ISL_3784841120181010
Alchicken/Yen_Thanh/333VTC/2019IEPI_ISL_4080021120190427
Alchicken/Vietnam/HU9447/2018|EPI_ISL_3896491120180815
Alchicken/China/2096/20211EPI_ISL_142239381120211129
Alchicken/China/SCDCJY1/2018IEPI_ISL_182768861120180701
Alchicken/Guangdxi/GX2392/2018IEPI_ISL_3747381120181101
Alchicken/Guangxi/8.25_NNXH0040/2018IEPI_ISL_6993631120180825
Alchicken/Guizhou/Q2043/2018IEPI_ISL_3749211120181009
Alchicken/Guizhou/Q2037/2018IEPI_ISL_3749171120181009
Alchicken/Guizhou/Q2245/2018IEPI_ISL_3749951120181010
Alchicken/Guizhou/Q2112/2018IEPI_ISL_3749531120181009
Alchicken/Guizhou/Q2380/2018IEPI_ISL_3750451120181010
Alchicken/Guizhou/Q2368/2018IEPI_ISL_3750351120181010

A/Duck/Guizhou/Q2130/2018IEPI_ISL_3749631120181009
A/Environment/Cambodia/Phnom_Penh/Air/E107/2023_03_10/H9_1_1

A ‘ A/Environment/Cambodia/Phnom_Penh/Air/E106/2023_03_10/H9_2_1
A\ AEnvironment/Cambodia/Phnom_Penh/Air/E56/2022_12_23/H9_3_1
Alchicken/Cambodia/f0318251/20211EPI_ISL_16973741120210309
A/Cambodia/21020301/20211EPI_ISL_16973731120210226
A/Chicken/Foshan/F998/2018IEPI_ISL_146151631120180911
Alchicken/Yunnan/YN2335/2018IEPI_ISL_375368I120181115
A/Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/H9_2_1
l—. Alchicken/Guizhou/Q1452/2018IEPI_ISL_374455120180321
Alchicken/China/I25/2018IEPI_ISL_14768105l120180901
A/Pigeon/Guangdong/G2355/2018IEPI_ISL_3784291120181101
A/Pigeon/Guangdong/G2441/2018IEPI_ISL_3784551120181101
Alchicken/Guangdong/74/20191EPI_ISL_16315045I120190101
A/Pigeon/Guangdong/G2454/2018IEPI_ISL_3784561120181101
Alchicken/Shanxi/4030/2022IEPI_ISL_183480591120220328
Alchicken/China/SCDC41JN/2022|EPI_ISL_182769111120220116
@ Alenvironment/chongqing/0350/2022IEPI_ISL_186390861120220810
Alchicken/Shaoguan/zd201603/2017IEPI_ISL_3788921120170826
Alchicken/Guangdong/17/2018IEPI_ISL_163149401120180101
A/Pigeon/Guangdong/G2323/2017IEPI_ISL_3785141120171011
Alchicken/China/15278/2015IEPI_ISL_191827901120150401
Alchicken/Guangdong/83/2019IEPI_ISL_163150541120190101
A/Guangdong/18SF064/2018IEPI_ISL_3452341120181019
A/duck/Jiangxi/11.29_NCDZT92D30C/2017IEPI_ISL_6967501120171129
A/duck/Fujian/11.26_FZHX0162C/2018IEPI_ISL_6979931120181126
Alchicken/Hainan/12.29_HKPL0080/2017IEPI_ISL_6975151120171229
Alchicken/Shandong/217/2017|EPI_ISL_40696051120170601
Alchicken/Guangdong/G2236/2017IEPI_ISL_3754311120171010
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Supplementary Figure 16: HA-H9 sequences of the clade Y280 de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



NA-N1 (2.3.2.1c)

A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/N1_3_1
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/N1_1_1
A/Environment/Cambodia/Takeo/Cage/E82/2023_01_19/N1_1_1
A/Environment/Cambodia/Takeo/Wash_Water/E91/2023_03_07/N1_3_1
A/Chicken/Cambodia/Takeo/E74/2023_01_19/N1_1_1
A/Environment/Cambodia/Takeo/Air/E83/2023_01_19/N1_1_1
A/Environment/Cambodia/Takeo/Air/E94/2023_03_07/N1_2_1
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/N1_1_2
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/N1_1_1
A/Environment/Cambodia/Takeo/Cage/E92/2023_03_07/N1_1_1
A/Environment/Cambodia/Takeo/Wash_Water/E91/2023_03_07/N1_1_1
A/Environment/Cambodia/Takeo/Wash_Water/E91/2023_03_07/N1_1.1_1
A/Environment/Cambodia/Phnom_Penh/Air/E57/2022_12_23/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/N1_1.1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E53/2022_12_23/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E52/2022_12_23/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/N1_2_1
A/Environment/Cambodia/Takeo/Air/E84/2023_01_19/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E2/2022_01_27/N1_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E9/2022_01_27/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E98/2023_03_10/N1_1_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E126/2023_04_10/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E98/2023_03_10/N1_2_1
A/duck/Laos/C350/2023IEPI_ISL_1856117912.3.2.1¢12023_01_23
A/duck/Laos/C1090/2023IEPI_ISL_1856120012.3.2.1¢c12023_03_21
Alchicken/Viet_Nam/HU12_668/2019IEPI_ISL_503598l2.3.2.1¢c|2019_08_30
Alchicken/Long_An/1427VTC/20191EPI_ISL_40421012.3.2.1¢l2019_01_03
A/chicken/Cambodia/02/2018IEPI_ISL_39108712.3.2.1c|2018_01_29
Alchicken/Cambodia/Z907W52M1/2015IEPI_ISL_32114012.3.2.1¢l2015_12_21
A/duck/Cambodia/Z765W45M1/20151EPI_ISL_32113512.3.2.1¢l2015_11_02
A/chicken/Cambodia/Z89W11M1/2015IEPI_ISL_32112312.3.2.1¢l2015_03_09
Alchicken/Cambodia/Z148W14M1/2015IEPI_ISL_32112612.3.2.1¢l2015_03_30
A/duck/Vietnam/HU3_16/2015H5N1IEPI_ISL_24414312.3.2.1cl2015_08_15
A/duck/Cambodia/Z793W46M3/2015IEPI_ISL_32113612.3.2.1¢l2015_11_09
A/muscovy_duck/Vietnam/HU8_1670/2017IEPI_ISL_29579012.3.2.1c|2017_08_21
A/duck/Vietnam/HU8_1561/2017IEPI_ISL_29575512.3.2.1¢12017_08_21
A/chicken/Cambodia/a0511504/20161EPI_ISL_25652812.3.2.1¢l2016_05_10
Alchicken/Cambodia/Z850W49M1/2015IEPI_ISL_32763512.3.2.1¢cl2015_11_30
Alchicken/Vietnam/NCVD14_A380/2014IEPI_ISL_24517912.3.2.1¢cl2014_04_20
A/duck/Vietnam/NCVD14_A340/2014IEPI_ISL_24514012.3.2.1¢cl2014_05_01
A/goose/Yangzhou/0403/2014|EPI_ISL_29514212.3.2.1¢cl2014_04_03
MF112825_A/chicken/Nigeria/16VIR5840_84/2016_2016/01/17_6_NA
A/duck/Cameroon/16VIR3791_21/2016IEPI_ISL_30560112.3.2.1¢12016_05_30
MF112763_A/chicken/Nigeria/16VIR5840_22/2015_2015/02/06_6_NA
MF112839_A/guinea_fowl/Nigeria/16VIR5840_98/2016_2016/03/19_6_NA
KU971517_A/domestic_bird/Burkina_Faso/15VIR1774_25/2015_2015/03/10_6_NA
A/chicken/Nigeria/16VIR5840_53/2015IEPI_ISL_32927112.3.2.1¢l2015_03_30
MF112748_A/chicken/Nigeria/16VIR5840_7/2015_2015/01/20_6_NA
MF112805_A/chicken/Nigeria/16VIR5840_64/2015_2015/08/17_6_NA
MF112803_A/chicken/Nigeria/16VIR5840_62/2015_2015/08/05_6_NA
MF112784_A/chicken/Nigeria/16VIR5840_43/2015_2015/03/18_6_NA
Alchicken/Nigeria/16VIR5840_59/2015IEPI_ISL_329265I2.3.2.1¢l2015_09_01
MKO071315_A/goose/Cote_dlvoire/Viro12_38/2016_2016/02/09_6_NA
A/chicken/Nigeria/16VIR5840_46/20151EPI_ISL_328532(2.3.2.1¢l2015_03_23
MF112780_A/chicken/Nigeria/16VIR5840_39/2015_2015/02/27_6_NA
A/chicken/Nigeria/16VIR5840_45/2015|EPI_ISL_32853112.3.2.1¢cl2015_03_23
A/Black_necked_Grebe/Inner_Mongolia/Anal_swab4/2015_H5N1IEPI_ISL_201010I2.3.2.1¢l2015_05_12
A/Great_black_headed_Gull/Qinghai/YO1/2015_H5N1IEPI_ISL_20099912.3.2.1¢c12015_07_14
MF112806_A/chicken/Nigeria/16VIR5840_65/2015_2015/08/20_6_NA
KU971302_A/chicken/Niger/15VIR2060_1/2015_2015/04/02_6_NA
A/duck/East_Java/Av570/2015IEPI_ISL_40075812.3.2.1¢cl2015_01_25
A/chicken/Lampung_Utara/03160217/2016/EPI_ISL_26681112.3.2.1¢c|2016_02_03
Alchicken/East_Java/Av490/2015IEPI_ISL_40075612.3.2.1¢cl2015_01_18
A/duck/East_Java/Av934/2016IEPI_ISL_40072412.3.2.1cl2016_12_17
Alchicken/Banyuwangi/04160330/2016IEPI_ISL_266805I2.3.2.1¢cl2016_03_14
A/duck/Sidenreng_Rappang/A07180110_11/2018IEPI_ISL_406149212.3.2.1cl2018_08_15
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Supplementary Figure 17: NA-N1 sequences from the 2.3.2.1c clade de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



NA-N1 (2.3.4.4b)

A/Wild_turkey/Wyoming/USDA_011876_001/2022|EPI_ISL_1813256712.3.4.4b12022_04_14
OP377535_A/bald_eagle/Florida/W22_153A/2022_2022/02/28_6_NA
A/Rosss_goose/North_Dakota/N22_08/2022|EPI_ISL_1521484312.3.4.4bl2022_04_08
OP221391_A/snow_goose/Kansas/W22_199C/2022_2022/03/12_6_NA
OP377591_A/snow_goose/Kansas/W22_174B/2022_2022/03/06_6_NA
A/Canada_goose/PE/FAV_0080_4/2023|EPI_ISL_1915517012.3.4.4b12023_02_08
A/Canada_Goose/NS/FAV_0135_2/2023IEPI_ISL_1915521812.3.4.4bl2023_03_20
A/Mallard/QC/FAV_0307_2/2022IEPI_ISL_1914512512.3.4.4bl2022_04_07
A/Harbor_Seal/QC/FAV_0836_11/2022|EPI_ISL_1915286112.3.4.4bl2022_06_20
A/Gadwall/North_Carolina/USDA_001330_004/2022|EPI_ISL_1813346412.3.4.4b12022_01_08
A/American_Crow/PE/FAV_0096_8/2023IEPI_ISL_1915519812.3.4.4b12023_03_02
A/American_Crow/PE/FAV_0035_1/2023IEPI_ISL_1915514412.3.4.4b12023_01_09
OR136558_A/chicken/OH/OH22_20542_1/2022_2022/09/01_6_NA
A/Duck/QC/FAV_0069_2/2023IEPI_ISL_1915517212.3.4.4b12023_02_08
A/Snow_Goose/QC/FAV_1628_9/2022|EPI_ISL_1915476612.3.4.4b12022_11_22
A/chicken/Michigan/USDA_011627_001/2022IEPI_ISL_1813265212.3.4.4bl2022_04_13
A/chicken/Maine/24_000724_001/2024|EP1_ISL_1891452812.3.4.4bl2024_01_08
A/Northern_Gannet/NL/FAV_0904_1/2022IEPI_ISL_1915380312.3.4.4b12022_07_29
A/Common_Murre/NL/FAV_0862_7/2022IEPI_ISL_1915292812.3.4.4bl2022_07_08
0Q734927_A/double_crested_cormorant/North_Carolina/W22_1215C/2022_2022/12/06_6_NA
A/great_skua/Scotland/B07779/20211EPI_ISL_580478912.3.4.4bl2021_07_29
A/mute_swan/Ireland/033945_22VIR1325_16/2021IEPI_ISL_1125926612.3.4.4bl12021_11_19
A/Herring_Gull/NL/FAV_0114_2/2022IEPI_ISL_1914517712.3.4.4bl2022_02_23
A/Northern_Gannet/NS/FAV_0695_1/2022|EPI_ISL_1915261812.3.4.4bl2022_05_30
A/Northern_Gannet/PE/FAV_0653_1/2022IEPI_ISL_1915268412.3.4.4b12022_05_31
A/Herring_Gull/NL/FAV_0093_1/2022IEPI_ISL_1914515312.3.4.4bl2022_01_31
A/sanderling/MA/22HP00159/2022IEPI_ISL_1664177412.3.4.4b12022_03_18
A/common_eider/Massachusetts/22_022527_003/2022|EPI_ISL_1663251812.3.4.4bl2022_07_07
A/herring_gull/Massachusetts/22_010671_001/2022|EPI_ISL_1663249512.3.4.4b12022_03_18
A/harbor_seal/Maine/MME_185_L/2022IEPI_ISL_1742462412.3.4.4b12022_07_07
0Q730488_A/harbor_seal/Maine/MME_22_117Pv_ns/2022_2022/06/24_6_NA
A/common_eider/MA/22MM00724/2022IEPI_ISL_1664178012.3.4.4b12022_06_13
A/Sanderling/Massachusetts/USDA_011403_001/2022|EPI_ISL_1813251812.3.4.4bl2022_03_04
A/Great_Black_Backed_Gull/NB/FAV_0251_1/2022|EPI_ISL_1914524212.3.4.4b12022_04_03
A/American_Crow/PE/FAV_0169_1/2022|EPI_ISL_1914520012.3.4.4bl2022_03_21
Alred_fox/Finland/2891_21RS3535_1/20211EPI_ISL_1551827112.3.4.4bl2021_11_01
A/mute_swan/Northern_Ireland/17533/20211EPI_ISL_1337051212.3.4.4b12021_12_03
A/Environment/Cambodia/Takeo/Cage/E82/2023_01_19/N1_2_1
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/N1_3_1
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/N1_2_1
A/Environment/Cambodia/Takeo/Air/E83/2023_01_19/N1_2_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E54/2022_12_23/N1_2_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E54/2022_12_23/N1_1_1
A/Environment/Cambodia/Takeo/Wash_Water/E91/2023_03_07/N1_2_1
A/Environment/Cambodia/Takeo/Air/E95/2023_03_07/N1_1_1
A/Environment/Cambodia/Takeo/Cage/E93/2023_03_07/N1_2_1
A/Environment/Cambodia/Takeo/Air/E94/2023_03_07/N1_1_1
A/Environment/Cambodia/Takeo/Cage/E92/2023_03_07/N1_2_1
A/Great_egret/Korea/21WC347/2022|EPI_ISL_1837325912.3.4.4b12022_03_14
A/chicken/Tottori/22A7T/2022|EPI_ISL_1828637212.3.4.4b12022_12_01
Alchicken/Okayama/22B11C/2022|EPI_ISL_1828634912.3.4.4b12022_11_04
Alchicken/Japan/TU14_12/2022|EPI_ISL_1683129912.3.4.4bl2022_04_19
A/green_winged_teal/Alaska/lZ22_0887/2022IEPI_ISL_1915828812.3.4.4b12022_10_14
A/Environment/Cambodia/Takeo/Wash_Water/E81/2023_01_19/N1_4_1
A/duck/Korea/H608/20211EPI_ISL_1760682812.3.4.4b12021_12_13
Alchicken/Aomori/21A2T/2021IEPI_ISL_1872074512.3.4.4b12021_12_12
A/Common_Teal/South_Korea/W812/20211EPI_ISL_840566312.3.4.4bl12021_11_15
A/Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/N1_1_1
A/Duck/Cambodia/Phnom_Penh/E110/2023_04_06/N1_1_1
A/Bar_headed_Goose/Tibet/XZ1131/20211EPI_ISL_821568912.3.4.4b12021_05_20
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Supplementary Figure 18: NA-N1 sequences from the 2.3.4.b clade de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



NA-N1 (2.3.4.4b)

A/duck/Vietnam/HU16_NS82/2023IEPI_ISL_1824179812.3.4.4b12023_06_04
Alegret/Korea/22WC376/2023|EPI_ISL_1824535312.3.4.4b12023_01_10
A/white_naped_crane/Korea/22WC091/2022|EPI_ISL_1824530612.3.4.4bl2022_11_27
A/Bean_goose/Korea/22WC432/2023|EPI_ISL_1824536712.3.4.4b12023_01_23
A/Em/Korea/22WF252_7P/2022|EPI_ISL_1824531112.3.4.4bl2022_11_16
Alchicken/Niigata/22C3T/2023IEPI_ISL_1828633912.3.4.4b12023_01_13
A/duck/Bangladesh/58746/2023IEPI_ISL_1906675612.3.4.4b12023_09_09
Alchicken/Ibaraki/22E3T/2023IEPI_ISL_1828629012.3.4.4bl2023_02_03
A/guinea_fowl/Ibaraki/22D3T/2023|EPI_ISL_1828639212.3.4.4bl2023_02_02
Alchicken/Kagoshima/22J5T/2022IEPI_ISL_1828632012.3.4.4b12022_12_18
A/mallard/Miyazaki/221121_8/2022|EPI_ISL_1893865012.3.4.4b12022_11_21
A/chicken/Hiroshima/22B4T/2022|EPI_ISL_1828625812.3.4.4bl2022_12_19
Alchicken/Miyazaki/22C10T/2023|EPI_ISL_18286332(2.3.4.4b12023_01_10
A/Spot_billed_duck/Korea/K22_730_1/2022IEPI_ISL_1594300212.3.4.4b12022_11_17
A/hooded_crane/Kagoshima/KU_65/2022_H5N1IEPI_ISL_1847258312.3.4.4b12022_11_14
A/hooded_crane/Kagoshima/KU_189/2022_H5N1IEPI_ISL_1847271312.3.4.4bl2022_12_08
A/hooded_crane/Kagoshima/KU_75/2022_H5N1IEPI_ISL_1847265112.3.4.4b12022_11_16
A/hooded_crane/Kagoshima/KU_144/2022_H5N1IEPI_ISL_1847269412.3.4.4b12022_11_28
A/white_naped_crane/Kagoshima/KU_167/2022_H5N1IEPI_ISL_1847270412.3.4.4bl2022_12_01
A/Hooded_crane/Korea/22WC167/2022IEPI_ISL_1824531412.3.4.4b12022_12_06
A/Hooded_crane/Korea/22WC196/2022IEPI_ISL_1824531912.3.4.4b12022_12_11
A/hooded_crane/Kagoshima/KU_134/2022_H5N1IEPI_ISL_1847268612.3.4.4bl12022_11_26
Alegret/Korea/22WC22/2022|EPI_ISL_1824527612.3.4.4bl2022_11_06
A/Em/Korea/22WF205_13P/2022IEPI_ISL_1824529712.3.4.4b12022_11_21
A/whooper_swan/Korea/22WC025/2022|EPI_ISL_1824527812.3.4.4b12022_11_11
A/Em/Korea/22WF118_15P/2022IEPI_ISL_1824527412.3.4.4b12022_11_01
A/Environment/Cambodia/Phnom_Penh/Air/E106/2023_03_10/N1_1_1
A/goose/Netherlands/22000221_001/2022|EPI_ISL_922153712.3.4.4bl2022_01_04
A/environment/Kagoshima/KU_E3/2023_H5N1IEPI_ISL_1877055512.3.4.4b12023_12_19
Aenvironment/Kagoshima/KU_G8/2023_H5N1IEPI_ISL_1865156912.3.4.4b12023_12_04
A/Common_teal/Kagoshima/KU_6/2023_H5N1IEPI_ISL_1861226312.3.4.4b12023_11_27
A/northern_pintail/lOkayama/331A003/2023IEPI_ISL_1860358412.3.4.4b12023_11_13
Aslaty_backed_gull/Hokkaido/0111M114/2022|EPI_ISL_1695579812.3.4.4b12022_11_16
A/Striped_Skunk/BC/AIVPHL_972/2023IEPI_ISL_1866552612.3.4.4b12023_03_06
Alemu/lwate/21B4T/2022|EPI_ISL_1872087312.3.4.4b12022_05_11
A/whooper_swan/Tochigi’l0902C010/2023IEPI_ISL_1806645112.3.4.4b12023_02_09
A/emu/Japan/TU21_12/2022|EPI_ISL_1683132812.3.4.4bl2022_04_16
Alcrow/Hokkaido/0103B065/2022|EPI_ISL_1217484312.3.4.4b12022_03_29
A/northern_pintail/Alaska/IZ22_0783/2022|EPI_ISL_1915827012.3.4.4bl2022_09_30
A/Barred_Owl/BC/AIVPHL_1449/2023IEPI_ISL_1866568512.3.4.4b12023_11_27
A/common_murre/Alaska/23_027066_010/2023IEPI_ISL_1918653112.3.4.4bl2023_08_01
A/American_Wigeon/BC/AIVPHL_1410/2023IEPI_ISL_1866559612.3.4.4b12023_11_14
A/Northern_shoveler/Jeju/D60/2023IEPI_ISL_1903574312.3.4.4b12023_12_26
A/Great_Blue_Heron/BC/AIVPHL_1417/2023IEPI_ISL_1866560812.3.4.4b12023_11_20
Alcrow/Japan/TU_13/2023IEPI_ISL_17527097112023_01_03
A/barnacle_goose/Germany_SH/AI06005/20211EPI_ISL_775325112.3.4.4bl12021_10_19
A/mute_swan/Netherlands/21038797_001/2021|EPI_ISL_726724512.3.4.4b12021_11_13

) A/avian/Nigeria/VRD_21_140_21VIR7423_19/20211EPI_ISL_1741460812.3.4.4b12021_03_12
A/guinea_fowl/Niger/71_23_23VIR3551_38/2023IEPI_ISL_1763850512.3.4.4b12023_02_14
Alchicken/Nigeria/014_22VIR3286_41/2022|EPI_ISL_1741461412.3.4.4b12022_01_07
A/chicken/Nigeria/709_22VIR3286_15/2021IEPI_ISL_1741464712.3.4.4b12021_12_06
A/chicken/Nigeria/601_22VIR3286_2/20211EPI_ISL_1741463912.3.4.4bl2021_10_05

=) ON943072_A/poultry/Benin/21_A_08_035_0/2021_2021/09/01_6_NA
A/African_penguin/South_Africa/700164_DOA318/2022IEPI_ISL_1707193212.3.4.4bl2022_10_11
A/Common_tern/South_Africa/693799_DOA236/2022|EPI_ISL_1585393412.3.4.4bl2022_08_01
A/Cape_cormorant/South_Africa/21100109B/2021_H5N1IEPI_ISL_1497375912.3.4.4bl2021_10_07
Alchicken/South_Africa/690575/2021_H5N1IEPI_ISL_1457303312.3.4.4b12021_05_10
Alchicken/South_Africa/690841/2021_H5N1IEPI_ISL_1457303612.3.4.4b12021_05_10

@ Alchicken/South_Africa/NFQ2301_33507/2023IEPI_ISL_1880943412.3.4.4b12023_04_28
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Supplementary Figure 19: NA-N1 sequences from the 2.3.4.b clade de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



NA-N2 (Avian)

Chicken/Cambodia/Phnom_Penh/E111/2023_04_06/N2_1_1
A/Chicken/Cambodia/Phnom_Penh/E109/2023_04_06/N2_3_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E101/2023_03_10/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Cage/E103/2023_03_10/N2_1_1
A/Chicken/Cambodia/Phnom_Penh/E109/2023_04_06/N2_4_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E102/2023_03_10/N2_1_1
Environment/Cambodia/Phnom_Penh/Drinking_Water/E54/2022_12_23/N2_1_1
A/Chicken/Cambodia/Phnom_Penh/E109/2023_04_06/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/N2_2_1
A/Environment/Cambodia/Phnom_Penh/Air/E107/2023_03_10/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E106/2023_03_10/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E34/2022_03_17/N2_2_1
A/Environment/Cambodia/Phnom_Penh/Drinking_Water/E19/2022_04_12/N2_1_1
A/Enyironment/Cambodia/Phnom_Penh/Air/E129/2023_04_10/N2_1_1
Chicken/Cambodia/Phnom_Penh/E99/2023_03_10/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E114/2023_04_06/N2_1_1
A/Chicken/Cambodia/Phnom_Penh/E13/2022_04_12/N2_2_1
A/Environment/Cambodia/Phnom Penh/Dnnk|ng_Water/E20/2022 04_12/N2_1_1
A/Chicken/Cambodia/Phnom_Penh/E99/2023_03_10/N2_2_1

Environment/Cambodia/Phnom_Penh/Cage/E115/2023_04_06/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E56/2022_12_23/N2_1_1
A/Chicken/Cambodia/Phnom_Penh/E109/2023_04_06/N2_5_1
A/Chicken/Cambodia/Takeo/E61/2022_12_21/N2_2_1
A/Chicken/Cambodia/Phnom_Penh/E111/2023_04_06/N2_2_1
A/Chicken/Cambodia/Takeo/E61/2022_12_21/N2_1_1
A/Duck/Cambodia/Phnom_Penh/E110/2023_04_06/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/N2_1_1
Environment/Cambodia/Phnom_Penh/Air/E118/2023_04_06/N2_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E128/2023_04_10/N2_1_1
A/Enyironment/Cambodia/Phnom_Penh/Air/E57/2022_12_23/N2_1_1
A/Chicken/Cambodia/Takeo/E74/2023_01_19/N2_2_1
A/Chicken/Cambodia/Takeo/E73/2023_01_19/N2_3_1
A/Chicken/Cambodia/Phnom Penh/E121/2023704710/N27371
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A/Chicken/Cambodia/Takeo/E62/2022_12_21/N2_3
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A/Chicken/Cambodia/Phnom_Penh/E15/2022_04_12/N2_3_1
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Alchicken/Vietnam/NCVDH5C18L.S10/2018IEPI_ISL_4081401120180211
Alchicken/Guangdong/7.20_DGCP0500/2017IEPI_ISL_6980001120170702
Alchicken/Henan/10.28_LYGLO03C/2016IEPI_ISL_699414/120161028
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@ A/quail/Bangladesh/33163/2017IEPI_ISL_3974341120170721
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Supplementary Figure 20: NA-N2 sequences from the avian clade de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



NA-N2 (Swine)

'swine/Ohio/17TOSU5582/2017IEPI_ISL_37371713C.2120170601
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J605001_A/swine/North_Carolina/A01410354/2014_2014/03/_6_NA
'swine/North_Carolina/A02245530/20201EPI_ISL_50404213C.3al20200311
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T232769_A/swine/lowa/A02479069/2020_2020/02/17_6_NA
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'swine/Minnesota/A01785584/2018IEPI_ISL_327584lunassignedl20180713
P454968_A/swine/lowa/A02750795/2022_2022/08/17_6_NA
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'swine/lowa/A01782575/20161EPI_ISL_245073lunassignedi20161024
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K363211_A/swine/Heiden/21511/2015_2015/03/30_6_NA
K340119_A/swine/Pfungstadt/19689/2014_2014/02/12_6_NA
p ()A/sWiNe/G UNMa/66516/20191EPI_ISL_348593lunassigned|20190122
b ()A\/sWine/Chiba/12687/20161EPI_ISL_232956lunassigned|20160701
'swine/Gunma/91610/20161EPI_ISL_233614lunassigned|20160407
Duck/Cambodia/Phnom_Penh/E28/2022_03_17/N2_2_1
Duck/Cambodia/Phnom_Penh/E16/2022_04_12/N2_1_1
Duck/Cambodia/Phnom_Penh/E40/2022_04_22/N2_1_1
Duck/Cambodia/Phnom_Penh/E28/2022_03_17/N2_1_1
(IMK996238_A/chicken/South_Africa/432/2019_2019/02/13_6_NA
L372145_A/wild_waterfowl/Western_Australia/AS163326104/2016_2016/11/01_6_NA
mallard/Tomsk/1391/2018IEPI_ISL_3382801120180917
chicken/Wuhan/WHJF/2014IEPI_ISL_205110IEA_nonGsGDI20141201
‘chicken/Miaoli/180400111/2018IEPI_ISL_403223812.3.4.4cl20180410
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Supplementary Figure 21: NA-N2 sequences from the swine clade de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



NA-N6 (Eurasian H5)
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A/Environment/Cambodia/Phnom_Penh/Wash_Water/E114/2023_04_06/N6_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E119/2023_04_06/N6_1_1
A/Environment/Cambodia/Phnom_Penh/Air/E120/2023_04_06/N6_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E113/2023_04_06/N6_1_2
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A/Environment/Cambodia/Phnom_Penh/Wash_Water/E113/2023_04_06/N6_1_1
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A/Environment/Cambodia/Phnom_Penh/Air/E8/2022_01_27/N6_1_1
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A/Duck/Cambodia/Phnom_Penh/E2/2022_01_27/N6_1_1
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A/Environment/Cambodia/Phnom_Penh/Wash_Water/E30/2022_03_17/N6_1_1
A/Duck/Cambodia/Phnom_Penh/E28/2022_03_17/N6_1_1
A/Duck/Cambodia/Phnom_Penh/E52/2022_12_23/N6_1_1
A/Chicken/Cambodia/Phnom_Penh/E51/2022_12_23/N6_1_1
A/Duck/Cambodia/Phnom_Penh/E50/2022_12_23/N6_1_1
A/Environment/Cambodia/Phnom_Penh/Wash_Water/E53/2022_12_23/N6_1_1
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A/Cairina_moschata/Vietnam/HN5204/20191EPI_ISL_184375671120190107
A/duck/Vietnam/HN5912/2019IEPI_ISL_184340471120191105
A/Cairina_moschata/Vietham/HN5342/2019IEPI_ISL_184375711120190309
A/Muscovy_duck/Vietnam/HN6553/2020IEPI_ISL_95727681120200904
A/Cairina_moschata/Vietnam/QN5934/20191EPI_ISL_184377231120191122
A/Muscovy_duck/Vietnam/QN6142/20201EPI_ISL_95727381120200224
A/duck/Vietnam/HN5480/2019IEPI_ISL_18434015I120190426
A/Cairina_moschata/Vietnam/HN5182/2018IEPI_ISL_184374431120181226
A/duck/Viet_Nam/QN1705/2014IEPI_ISL_3878081120140815
A/duck/Hubei/03.06_WHWTZ129P/2015H6NGIEPI_ISL_1987561120150306
A/Environment/Chongqing/72076/2014|EPI_ISL_20365012.3.4.4b120140520
A/Environment/Chongqing/45439/20141EPI_ISL_219785I2.3.4.4b120141215
A/chicken/Vietnam/NCVD15A22/2015IEPI_ISL_24448712.3.4.4b120150402
Alenvironment/Hunan/04.14_YYGK394/2015Mixed|EPI_ISL_20028412.3.4.4bl20150414
A/duck/Nha_Trang/75¢131/2014IEPI_ISL_17937412.3.4.4b120140816
Alchicken/Jiangxi/7.25_NCNP55U30C/2018IEPI_ISL_6980051120180725
A/duck/Guangdong/11.18_SZBJ0060/20161EPI_ISL_6968441120161118
A/Environment/Guangdong/34296/2019IEPI_ISL_171043101120190218
A/MallardAnas_platyrhynchos/South_Korea/KNU_201948/2019IEPI_ISL_40710351120190918
A/duck/Jiangxi/01.14_NCJD072P/2015H6N6IEPI_ISL_1993351120150114
A/duck/Hunan/04.14_YYGK4810/2015MixedIEPI_ISL_2004521120150414
Alchicken/Jiangxi/05.06_NCDZT0040BP/2015H6N6IEPI_ISL_1989731120150506
Alchicken/Zhejiang/727019/2014IEPI_ISL_2204951120140727
A/Environment/Guangdong/34335/2019IEPI_ISL_171043091120190304
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Supplementary Figure 22: NA-N6 sequences from the Eurasian H5 clade de novo assembled
from environmental samples are a short phylogenetic distance from those found in poultry swabs.
The triangle symbol and red text highlight nodes representing new sequences from the current
study. Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.



NA-N6 (Eurasian)

Alenvironment/Kagoshima/KUB5/2018IEPI_ISL_16301561120181210
Alenvironment/Kagoshima/KUD6/2018IEPI_ISL_16327051120181224
Alenvironment/Kagoshima/KUD3/2018IEPI_ISL_16327031120181217
Alenvironment/Kagoshima/KU6a/2018IEPI_ISL_16283271120181210
Alenvironment/Kagoshima/KU5a/2018IEPI_ISL_16283251120181210
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A/Wild_bird/Mongolia/MN19112/2019IEPI_ISL_189004981120190807
A/duck/Bangladesh/33676/2017IEPI_ISL_3295731120170928_2
A/duck/Mongolia/127/2015IEPI_ISL_2091151120150830
A/duck/Bangladesh/24268/2015IEPI_ISL_3091741120150123
() A/duck/Okinawa/471017/20151EPI_ISL_2371481120151001
Alchicken/Kagawa/4C1/2018IEPI_ISL_33526012.3.4.4b120180110
Alchicken/Kagawa/1T1/2018IEPI_ISL_31380612.3.4.4b120180110
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A/gadwall/lran/18VIR202720/2018IEPI_ISL_41300912.3.4.4b120180131
) A/mallard/Korea/JejuH24/2017IEPI_ISL_28843612.3.4.4b120171127
)  A/duck/Moscow/5712U/2019IEPI_ISL_6976851120191021
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A/Anas_platyrhynchos/Belgium/8535/2016|EPI_ISL_3995341120160912
A/Anas_platyrhynchos/Belgium/7921H188508/2016/EPI_ISL_3995301120160819
@ A/duck/Viet_Nam/HU1642/2014IEPI_ISL_3686691120140906
A/Duck/Cambodia/Phnom_Penh/E112/2023_04_06/N6_1_1
A/Duck/Cambodia/Phnom_Penh/E110/2023_04_06/N6_3_1
Alenvironment/Kagoshima/KUC10/2024_H4NGIEPI_ISL_189869311120240219
A/Wild_Duck/South_Korea/KNU202011/2020IEPI_ISL_67818521120200210
Alteal/Buryatia/57/2018IEPI_ISL_3383281120180826
A/mallard/Beijing/16/20161EPI_ISL_2804941120160401
A/Mallard/Russia_Primorje/153/2019IEPI_ISL_4037071120191006
A/swan/Hokkaido/481107/20171EPI_ISL_3706741120171128
A/duck/Mongolia/MN181/2018IEPI_ISL_407200413C.3a1120180910
A/common_teal/Amur_region/91b/20201EPI_ISL_11845341120200906
A/duck/Bangladesh/17D2026/2022IEPI_ISL_189839571120221117
A/duck/Mongolia/543/20151EPI_ISL_2091311120150831
Alenvironment/Kagoshima/KUE3/2021_H4N6IEPI_ISL_176555891120211122
Alenvironment/Kagoshima/KUD5/2021_H4NG6IEPI_ISL_176555961120211129
Alenvironment/Kagoshima/KUB18/2021_H4N6IEPI_ISL_176556711120211213
() A/duck/Bangladesh/41481/20191EPI_ISL_40718021120191208_2
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Supplementary Figure 23: NA-N6 sequences from the Eurasian clade de novo assembled from
environmental samples are a short phylogenetic distance from those found in poultry swabs. The
triangle symbol and red text highlight nodes representing new sequences from the current study.
Reference sequences are show with a circle symbol and black text for the node label. The
geograpghic location and sample type of all sequences are shown on the right of the plot.
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Supplementary Figure 24: PB2 avian sequences de novo assembled from environmental
samples are a short phylogenetic distance from those found in poultry swabs. The triangle symbol
and red text highlight nodes representing new sequences from the current study. Reference
sequences are show with a circle symbol and black text for the node label. The geograpghic
location and sample type of all sequences are shown on the right of the plot.
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Supplementary Figure 25: PA avian sequences de novo assembled from environmental
samples are a short phylogenetic distance from those found in poultry swabs. The triangle symbol
and red text highlight nodes representing new sequences from the current study. Reference
sequences are show with a circle symbol and black text for the node label. The geograpghic
location and sample type of all sequences are shown on the right of the plot.



	Supplementary_Figure_1
	Slide 1

	Supplementary_Figure_2
	Supplementary_Figure_3
	Supplementary_Figure_4
	Supplementary_Figure_5
	Supplementary_Figure_6
	Supplementary_Figure_7
	Supplementary_Figure_8
	Supplementary_Figure_9
	Supplementary_Figure_10
	Supplementary_Figure_11
	Supplementary_Figure_12
	Supplementary_Figure_13
	Supplementary_Figure_14
	Supplementary_Figure_15
	Supplementary_Figure_16
	Supplementary_Figure_17
	Supplementary_Figure_18
	Supplementary_Figure_19
	Supplementary_Figure_20
	Supplementary_Figure_21
	Supplementary_Figure_22
	Supplementary_Figure_23
	Supplementary_Figure_24
	Supplementary_Figure_25

