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Tables.

Table S1. Highly pathogenic avian influenza (H5N2) was included in the study, along with its
associated GenBank entries.

State Municipality =~ Year Description sequence in GenBank GenBank ID
. i Influenza A virus (A/Gallus gallus/Michoacan/ CPA- PX596348 -
Michoacan Huetamo 2024 00011-24/2024(H5N2)) PX596355
Estado de Nezahualcévotl 2025 Influenza A virus (A/Gallus gallus/Estado de PX596324 -
México y Mexico/CPA-17196-25/2025(H5N2)) PX596331
Estado de Nezahualcovotl 2025 Influenza A virus (A/Gallus gallus/Estado de PX596332 -
México y Mexico/CPA-17739-25/2025(H5N2)) PX596339
Estado de Nezahualcévotl 2025 Influenza A virus (A/Gallus gallus/Estado de PX596340 -
México y Mexico/CPA-19387-25/2025(H5N2)) PX596347
Ciudad de Gustavo 2025 Influenza A virus (A/Gallus gallus/Ciudad de PX596316 -
Meéxico Adolfo Madero Mexico/CPA-19893-25/2025(H5N2)) PX596323

Table S2. Primers and probes are used for the detection of avian influenza virus genes.

Viral protein

Primer

M

M

M

H5 HA
H5 HA
H5 HA
H5 HA
H5 HA
HP H5
HP H5
HP H5

M-124 RV: 5-TGC AAA AAC ATC TTC AAG TCT CTG-3’

M+25 FW: 5"-AGA TGA GTC TTC TAA CCG AGG TCG-3’

M+64 Probe: 5'-FAM-TCA GGC CCC CTC AAA GCC GA-BHQ-3’
RV-H5: 5-AGA CCA GCT ACC ATG ATT GC-3’

H5+1456 FW NA: 5'-ACG TAT GAC TAT CCA CCA TAC TCA-3’
H5+1456 FW EA: 5"-ACG TAT GAC TAC CCG CAG TAT TCA-3’
H5+1592 FW MEX: 5-AAT CAA CAG GGA CTT ATC AGA TAC-3’
Probe 1637: 5-FAM-TCA ACA GTG GCG AGT TCC CTA GCA-BHQ1-3’
H5-R2: 5"-ATC AAC CAT TCC CTG CCA-3’
H5-F3: 5-CCT TGC GAC TGG GCT CAG-3’
Probe: 5'-FAM-AGA AGA AAR AGA GGG CTG TTT GGG GCT-BHQ1-3’




Figures.

Figure S1. The production units where increased bird mortality was reported were visited as part of
the passive epidemiological investigation. Upon arrival, an interview was conducted with the bird
owner to collect relevant epidemiological information, including the onset of clinical signs, mortality
patterns, bird movements, and recent biosafety practices. Sampling site in Huetamo, Michoacén. a)
Cloacal swab collection. b) Oropharyngeal/tracheal swab collection.

Figure S2. Strict biosafety measures were implemented before entering the premises, in accordance
with international guidelines for avian influenza field investigations. Personnel used full personal
protective equipment (PPE), including disposable Tyvek® hooded coveralls, face masks, protective
goggles, rubber boots, plastic boot covers, and nitrile gloves, to prevent both zoonotic exposure and



mechanical spread of the virus between production units. Sampling site in Gustavo Adolfo Madero,
Ciudad de México. a) Cloacal swab collection. b) Oropharyngeal/tracheal swab collection.

Figure S3. Bird carcasses were subjected to a systematic clinical examination to identify
gross lesions consistent with avian influenza infection, such as subcutaneous hemorrhages
in the head, comb, wattles, and hock joints. Necropsies were performed under biosafety
conditions, and representative organ samples—including trachea, lung, spleen, and
duodenal loops—were collected. These tissues were selected to ensure sampling from both
respiratory and systemic sites, which is critical for detecting highly pathogenic avian
influenza viruses. Samples were placed in pre-labeled, air-tight bags to preserve sample
integrity and traceability. In each case, several investigations were assigned for diagnosis



in the laboratory. This figure shows a pathological postmortem outcome in the cases in the
Estado de México and Ciudad de México.
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Figure S4. Phylogenetic relationships of the PB2 segment reveal reassortment between H5N2 and
H5NT1 highly pathogenic avian influenza viruses in Mexico.
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Figure S5. Phylogenetic analysis of the PB1 gene (segment 2) revealed a well-supported clade of
H5N2 highly pathogenic avian influenza viruses closely related to contemporary H5N1 strains,
indicating the circulation of a conserved polymerase backbone and supporting reassortment events

in backyard poultry in Mexico.



Novel reassortants H5N2 highly

1_PX596318_1_Influenza_A_virus_A/Gallus_gallus/Ciudad_de_Mexico/CPA-19893-25/2025_H5N2

100
h 2

ic avian i

viruses

100

Highly pathogenic H5N1 virus,
clade 2.3.4.4b, Genotype B3.13

100

Highly pathogenic H5N1 virus,
clade 2.3.4.4b, Genotype D1.1

Mexican lineage of
low pathogenic
avian influenza

viruses H5N2

100

100

100

100

0009

9

100 [

18_MZ564971_1_Influenza_A_virus_A/chicken/Jalisco/CPA-03604-19/2020_H5N2

9

2 1_Influenza_A_virus_A/Gallus_gallus/Estado_de_Mexico/CPA-17196-25/2025_H5N2
3_PX596334_1_Influenza_A_virus_A/Gallus_gallus/Estado_de_Mexico/CPA-17739-25/2025_HSN2
63 4_PX596342_1_Influenza_A_virus_A/Gallus_gallus/Estado_de_Mexico/CPA-19387-25/2025_HSN2
5_PX596350_1_Influenza_A_virus_A/Gallus_gallus/Michoacan/CPA-02011-24/2024_H5N2
26_0P691323_1_Influenza_A_virus_A/Falco_rusticolus/EdoMex/CPA-19638-22/2022_H5N1
27_OR801092_1_Influenza_A_virus_A/Gallus_gallus_domesticus/Sonora/CPA-18486-23/2023_H5N1
28_OR801084_1_Influenza_A_virus_A/Aves/Veracruz/CPA-18079-23/2023_H5N1

69
29 _OR801076_1_Influenza_A_virus_A/Aves/Guanajuato/CPA-18539-23/2023_H5N1

[— 23_PV483722_1_Influenza_A_virus_A/Ostrich/Sonora/CPA-00009-25/2025_H5N1
El

24_PV483738_1_Influenza_A_virus_A/goose/Durango/CPA-00444-25/2025_H5N1
25_PV483730_1_Influenza_A_virus_A/Unknown/Durango/CPA-00563-25/2025_H5N1

13_PV615480_1_Influenza_A_virus_A/Gallus_gallus/Durango/CPA-00806-22/2022_H5N2
14_PV615488_1_Influenza_A_virus_A/Gallus_gallus/Durango/CPA-00807-22/2022_H5N2
17_PQ191269_1_Influenza_A_virus_A/Gallus_gallus/Teocuitatian_de_Corona/CPA-04688-23/2023_H5N2
15_PV615472_1_Influenza_A_virus_A/Gallus_gallus/Coahuila/CPA-01099-22/2022_H5N2
16_PQ191277_1_Influenza_A_virus_A/Gallus_gallus/Gomez_Palacio/CPA-05260-23/2023_H5N2
11_PQ208163_1_Influenza_A_virus_A/chicken/Queretaro/011-07/2020_H5N2

12_PQ208123_1_Influenza_A_virus_A/chicken/Jalisco/8-4-03/2020_H5N2

6_PQ318358_1_Influenza_A_virus_A/Gallus_gallus/Tepatitlan_de_Morelos/CPA-04948-23/2023_H5N2

7_PP929881_1_lInfluenza_A_virus_A/Gallus_gallus/Tehuitzingo/CPA-04067-24/2024_H5N2
8_PP929889_1_Influenza_A_virus_A/Gallus_gallus/libres/CPA-05168-24/2024_H5N2

9_PP929865_1_Influenza_A_virus_A/Gallus_gallus/texcoco/CPA-01654-24/2024_H5N2

10_PP929873_1_Influenza_A_virus_A/Gallus_gallus/Temascalapa/CPA-04033-24/2024_H5N2

19_PQ208179_1_lInfluenza_A_virus_A/chicken/Queretaro/6-13-04/2021_H5N2

21_PV615496_1_Influenza_A_virus_A/Gallus_ jt PA-00869-22/2022_HN2

20_PQ191261_1_Influenza_A_virus_A/Gallus_gallus/El_Marques/CPA-01708-23/2023_H5N2

22 _PV615504_1_Influenza_A_virus_A/Gallus_gallus/Jalisco/CPA-00727-22/2022_H5N2

Figure S6. Phylogenetic relationships of the PA gene among Mexican H5N2 and closely related

H5N1 avian influenza viruses.
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Figure S7. Maximum-likelihood phylogeny of the NP gene of H5N1 and H5N2 highly pathogenic
avian influenza viruses from Mexico.



24 _PV483726_1_| _A_virus_A/Ostri

PA-00009-25/2025_H5N1
98 25_PVv483742_1_| _A_virus_A/g /Di
94

PA-00444-25/2025_H5N1
26_PVv483734_1_| _A_virus_A/L

go/CPA-00563-25/2025_H5N1

Highly pathogenic avian influenza virus H5N1 1_PX596322_1_Influenza_A_virus_A/Gallus_gallus/Ciudad_de_Mexico/CPA-19893-25/2025_H5N2

12_P

_1_Influenza_A_virus_A/Gallus_gallus/Estado_de_Mexico/CPA-17196-25/2025_H5N2
Novel reassortants H5N2

highly pathogenic avian

63
3_PX596338_1_Influenza_A_virus_A/Gallus_gallus/Estado_de_Mexico/CPA-17739-25/2025_H5N2
influenza viruses

4_PX596346_1_Influenza_A_virus_A/Gallus_gallus/Estado_de_Mexico/CPA-19387-25/2025_H5N2
5_PX596354_1 A_virus_A/Galls

g i /CPA-02011-24/2024_H5N2
27_0P691327_1_Influenza_A_virus_A/Falco_rusticolus/EdoMex/CPA-19638-22/2022_H5N1
28_OR801096_1_| _A_virus_A/Gall
84

_gallus_t i PA-18486-23/2023_H5N1
29_OR801088_1_Influenza_A_virus_A/Aves/Veracruz/CPA-18079-23/2023_H5N1

30_OR801080_1_| _A_virus_A PA-18539-23/2023_H5N1
11_PP929877_1_| _A_virus_A/Gallus_gallus/T PA-04033-24/2024_H5N2
10_ 1. _A_virus_A/Gallus_g: PA-01654-24/2024_H5N2
6_PQ318362_1_| _A_virus_A/Gallus_gallus/T _de | PA-04948-23/2023_H5N2
56 7P > 1| _A_virus_A { NER-INF645_M/2024_H5N2

9_PP929893_1_Influenza_A_virus_A/Gallus_gallus/libres/CPA-05168-24/2024_H5N2

8_PP929885_1_Influenza_A_virus_A/Gallus_gallus/Tehuitzingo/CPA-04067-24/2024_H5N2
19_MZ564975 1 _| _A_virus_A/chi Jali

/CPA-03604-19/2020_H5N2
12_PQ208159 _1_| _A_virus_A

11-07/2020_H5N2
13_PQ208119_1_| _A_virus_A

4-03/2020_H5N2

14_PV615484_1_Influenza_A_virus_A/Gallus_gallus/Durango/CPA-00806-22/2022_H5N2

15_PV615492_1_| _A_virus_A/Gallus_gallus/Di

PA-00807-22/2022_H5N2
Mexican lineage of
low pathogenic
avian influenza
viruses H5N2

16_PV615476_1_Influenza_A_virus_A/Gallus_gallus/Coahuila/CPA-01099-22/2022_H5N2
17_PQ191281_1_| _A_virus_A/Gall

g _Palacio/CPA-05260-23/2023_H5N2
18_PQ191273_1_Influenza_A_virus_A/Gallus_gallus/Teocuitatlan_de_Corona/CPA-04688-23/2023_H5N2
s3] 20_PQ208175_1_| _A_virus_A 13-04/2021_H5N2

21_PQ191265_1_Influenza_A_virus_A/Gallus_gallus/El_Marques/CPA-01708-23/2023_H5N2

22_PV615500_1_Influenza_A_virus_A/Gallus_gallus/Guanajuato/CPA-00869-22/2022_H5N2
23_PV615508_1_Influenza_A_virus_A/Gallus_gallus/Jalisco/CPA-00727-22/2022_H5N2

Figure S8. Phylogenetic analysis of the matrix gene of highly pathogenic H5 avian influenza viruses
from Mexico.
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Figure S9. Maximum-likelihood phylogeny of the NS gene of H5N1 and H5N2 highly pathogenic
avian influenza viruses from Mexico.



