Supplementary File 1. Supporting methods
· Hematological analysis
A complete hemogram analysis was performed using the VetScan HM5 following the instructions of the manufacturer (Abaxis).

· RFLP host confirmation analysis
To verify that collected fecal samples were from coyotes, two molecular techniques were employed: Restriction Fragment Length Polymorphism (RFLP) of a 234 base pair region of the cytochrome B, cytB, gene coupled with sequencing of a fragment of the 12S rRNA gene. A PCR with primers CanidL1 (5´-AATGACCAACATTCGAAA-3´) [40] and Hcarn200 (5´-ATTCAGCCRTARTTAACGTC-3´) [41] specific to North American carnivores, including coyotes, foxes, and pumas was used as first reaction for RFLP analysis. Two microliters of DNA diluted at a ratio of 1:50 were used in a total reaction volume of 20 µl. The reaction mix consisted of 10 µl of DreamTaq HotStart PCR Master Mix (Thermo Fisher, Massachusetts, USA), 6 µl of nuclease-free water, 1 µl of primer CanidL1, and 1 µl of primer HCarn200, for a final concentration of 0.5 µM of each primer. The PCR program consisted of one cycle at 94 °C for 2 min, followed by 40 cycles of 94 °C for 1 min, 54 °C for 1 min, and 72 °C for 2 min. PCR reactions included controls for both contamination and reference samples (coyote and dog DNA). Successful amplifications were identified via 1.5% agarose gel electrophoresis, confirming the presence of the expected 234 bp fragment, according to Supplementary File 2 in silico digestion.

· Nematode cox1 metabarcoding
To describe nematode composition in C. lupus familiaris and C. latrans samples, the cox1 gene was used as a genetic marker. Amplification was performed by PCR with primers JB3 [1] (5´-TTTTTTGGGCATCCTGAGGTTTAT-3´)  and JB5 (5´-AGCACCTAAACTTAAAACATAATGAAAATG-3´)[2] with Illumina i5 and i7 adapters. Each PCR contained 1 μL (final concentration 0.5 μM) of primers, 10 μL of AmpliTaq Gold Master Mix (Applied Biosystems, Foster City, California, USA), 7 μL of nuclease-free water, and 1 μL of sample DNA, for a final volume of 20 μL. Three negative controls per 96-well plate and one extraction control were included to check for potential cross-contamination, and each sample was processed in duplicate. Thermocycling conditions were: initial denaturation at 94 °C for 5 min; 5 cycles of 94 °C for 30 s, 54 °C for 30 s with a decrement of 1 °C per cycle, and 72 °C for 30 s; followed by 35 cycles of 94 °C for 30 s, 50 °C for 30 s, and 72 °C for 30 s; and a final extension at 72 °C for 10 min [2]. PCR products were purified with paramagnetic beads using PCRClean DX (Aline Biosciences, Woburn, Massachusetts, USA). A second PCR was then performed using 11 μL of the purified product as template. Each reaction had a total volume of 27.5 μL and included 2 μL (final concentration 0.7 μM) of each primer uniquely combining P7 and P5 indices for sample identification, and 12.5 μL of Q5 DNA polymerase (New England BioLabs, Ipswich, Massachusetts, USA). Thermocycling conditions were: initial denaturation at 98 °C for 30 s; 8 cycles of 98 °C for 10 s, 55 °C for 30 s, and 65 °C for 30 s; followed by a final extension of 5 min at 65 °C. 
DNA concentration was then quantified using a fluorescence microplate reader with the AccuBlue dsDNA kit (Biotium, Hayward, California, USA), and samples were normalized. After normalization, 3 μL from each sample per 96-well plate were pooled and a second bead-based purification was performed, followed by quantification with a Qubit 2.0 fluorometer (Life Technologies, Carlsbad, California, USA). Samples were normalized again, pooled into a single library, and submitted for 300 bp paired-end sequencing on an Illumina MiSeq. Library size was checked by capillary electrophoresis using the High Sensitivity D5000 DNA ScreenTape assay on the Agilent TapeStation 4200 (Agilent Technologies, Santa Clara, California, USA). Libraries were pooled per run with a 25% PhiX spike-in and sequenced on a MiSeq v3 cartridge (500 cycles, 25 million reads, Illumina), following the manufacturer’s recommendations.

· Nematode database construction and parasite identification
Since cox1 of canid-associated nematodes was targeted in this study, a customized database was developed. Using non-curated databases such as full BOLD or GenBank could yield spurious matches to organisms not targeted in this study (e.g., free-living nematodes, plants, fungi) [3]. Publicly available data were retrieved from BOLD v4 using the R script “bold_datapull_byGroup.R” [4, 5]. All cox1 records for Acanthocephala, Nematoda, and Platyhelminthes were downloaded, restricted to entries with full taxonomic descriptions. For each group, DNA sequences and metadata (GenBank accession, identifier, country, institution) were obtained and merged. Quality control included removal of duplicate IDs, exclusion of sequences with non-IUPAC characters, and filtering for valid nucleotides.
The curated dataset was imported into QIIME2 [6] and processed with the RESCRIPt plugin [4]. Filters removed sequences with excessive ambiguities, long homopolymers, extreme lengths (<200 or >1600 bp), or redundancy. Sequences were then trimmed to the JB3–JB5 region using MAFFT generating a high-quality alignment, mapping primers, and trimming aligned sequences to the target coordinates. Gaps were removed, and sequences were length-filtered again. Trimmed sequences were re-imported into QIIME2 for dereplication, as distinct sequences may become identical within the primer-defined region. Database construction began with 11,829 helminth sequences, was reduced to 5,035 after filtering and trimming, and finally to 396 nematode sequences relevant to this study (including only parasitic helminths of mammals). The final dataset was formatted into a QIIME2 classifier for taxonomic assignment and converted into a BLAST-compatible format for sequence comparison using LocaTT. Scripts used for this analysis are available in Supplementary Files 3, 4, 5, 6 and 7.
Sequences from three replicates per sample were concatenated into single files and imported into QIIME2 for processing. Using the plugin q2-demux, raw reads were assigned to samples based on unique index combinations, and read quality was evaluated. Due to poor quality of reverse reads, only forward sequences were used. Then, sequences were trimmed at Q ≥ 30, resulting in a truncation at 226 bp. DADA2 (v1.24) was applied for filtering, dereplication, chimera removal, merging, and clustering into Amplicon Sequence Variants (ASVs). Samples with ≥500 reads in at least one ASV were considered true amplifications; the rest were classified as parasite-negative as carried out in previous studies. In addition, ASVs representing <1% of total reads in a sample were considered contaminants and removed. Taxonomic assignment was performed by comparing representative ASVs against the custom reference database using BLAST in LocaTT. ASVs were assigned to species when identity was ≥98% and query coverage >99%; sequences below this threshold were classified at genus or family level. ASVs were also compared against all publicly available GenBank sequences to provide a broader taxonomic overview.

· Mitochondrial 12 rRNA metabarcoding for vertebrate diet coyote analysis
Each coyote DNA sample was amplified in triplicate, with each replicate assigned a unique 8 bp dual index incorporated into both forward and reverse primers. Three negative controls were included per 96-well PCR plate to monitor for contamination. PCR reactions were carried out in 20 µl volumes containing 10 µl of AmpliTaq Gold 360 Master Mix (Thermo Fisher, Massachusetts, USA), 2.5 µl of each primer (final concentration 0.25 µmol/L), 4 µl of nuclease-free water, and 2 µl of either sample DNA or negative control. The thermal profile included an initial denaturation at 95°C for 3 minutes, followed by 35 cycles of 98°C for 20 seconds, 58°C for 15 seconds, 72°C for 30 seconds, and a final extension at 72°C for 1 minute. Post-PCR, DNA concentrations from each well were quantified using a fluorescence-based microplate assay (AccuBlue dsDNA Quantification Kit, Biotium, California, USA). Concentrations were normalized across wells to match the plate average. Following normalization, 3 µl from each well were pooled into a single tube per plate. Libraries were prepared using the NEBNext Ultra II DNA Library Prep Kit (New England BioLabs, Massachusetts, USA), with an additional unique 6 bp index added to each library. All libraries were combined into a single tube, purified via Solid Phase Reversible Immobilization (SPRI) using paramagnetic beads (Aline Biosciences, Massachusetts, USA), and quantified using a Qubit 2.0 fluorometer (Life Technologies, California, USA).
Sequencing was performed at the Center for Genome Research and Biocomputing, Oregon State University, on an Illumina NextSeq 2000 using a P1 300-cycle kit (150 bp paired-end, 100 million reads). Library fragment size was verified using a High Sensitivity D5000 DNA ScreenTape assay on an Agilent TapeStation 4200 (Agilent Technologies, California, USA). Libraries were pooled per sequencing run with a 25% PhiX spike-in control, per Illumina recommendations. Raw sequences were processed using PEAR [7] to merge paired-end reads, trim adapters, and demultiplex PCR replicates based on their unique indices. Sequences with 100% identity were grouped and assigned taxonomically via BLAST searches against vertebrate 12S sequences in the GenBank database, using the LocaTT pipeline [8]. Only sequences identified as Canis spp., or alternatively as the carnivore species corresponding to the fecal sample, were retained for analysis. Additionally, sequences representing less than 1% of the total reads per sample were filtered out to eliminate pseudogenes and potential trace contaminants. Samples collected in conservation areas and confirmed as originating from C. latrans using the RFLP and 12S metabarcoding, while those identified as coming from other carnivores were excluded.

· Coyote individual identification by SNP genotyping
Each reaction contained 2 μL (final concentration 0.2–0.3 μM) of each SNP-flanking primer pair, 10 μL of AmpliTaq Gold Master Mix (Applied Biosystems, Foster City, California, USA), 7 μL of nuclease-free water, and 1 μL of sample DNA, for a final volume of 20 μL. Thermocycling conditions were: initial denaturation at 95 °C for 10 min, followed by 45 cycles of 95 °C for 30 s, 56 °C for 30 s, and 72 °C for 30 s, with a final extension of 7 min at 72 °C. Each PCR was performed in triplicate, and three negative controls were included per 96-well plate. An extraction control (a tube processed identically but containing nuclease-free water instead of a sample) was also included to check for potential cross-contamination during DNA extraction. PCR products were purified with paramagnetic beads using PCRClean DX (Aline Biosciences, Woburn, Massachusetts, USA) at a 1.8x reaction volume to remove fragments smaller than 120 bp (e.g., primer dimers, unincorporated dNTPs). Purified PCR products were eluted in 40 μL of nuclease-free water, resulting in a two-fold dilution since the PCR reaction volume was 20 μL.
	A second PCR was performed using 11 μL of the purified product as template. Each reaction had a total volume of 27.5 μL, including 2 μL (final concentration 0.7 μM) of each primer uniquely combining P7 and P5 indices for sample identification, and 12.5 μL of Q5 DNA polymerase (New England BioLabs, Ipswich, Massachusetts, USA). Thermocycling conditions were: 98 °C for 30 s, followed by 8 cycles of 98 °C for 10 s, 55 °C for 30 s, and 65 °C for 30 s, with a final extension of 5 min at 65 °C.
To ensure uniform sequencing depth across samples, DNA concentrations were quantified using a fluorescence microplate reader with the AccuBlue dsDNA quantification kit (Biotium, Hayward, California, USA). After normalization, 3 μL from each sample per 96-well plate was pooled into a single 0.65 mL Eppendorf tube. A bead-based cleanup was performed, and DNA concentration measured with a Qubit 2.0 fluorometer (Life Technologies, Carlsbad, California, USA). Samples were normalized again, pooled into a single final library, and submitted for 150 bp paired-end sequencing on an Illumina NextSeq 2000. Library size was verified by capillary electrophoresis using a High Sensitivity D5000 DNA ScreenTape assay on the Agilent TapeStation 4200 (Agilent Technologies, Santa Clara, California, USA). Libraries were pooled per run with a 25% PhiX spike-in and sequenced using a P1 kit (300 cycles, 100 million reads, Illumina), following the manufacturer’s instructions.
Once sequences were obtained, raw reads were assigned to their respective samples. A custom script was used to assign each read to a locus based on the forward primer sequence, and matched each read to an in silico probe targeting the SNP-flanking region (6 bp on each side). Only reads containing both the forward primer and the probe were retained for genotyping. Samples missing more than 80% of loci at this stage were discarded. For retained samples, allele counts were calculated for each locus, and allele ratios were used to build genotypes across the 48 loci using GTseq_Genotyper_v3.pl. Before individual identification, quality filters were applied to SNPs, those with failure rates above two standard deviations of the mean failure rate were removed, as were monomorphic SNPs (those with the same genotype across all coyotes). Consensus genotypes were then generated for each sample across the three replicates. Samples with at least 30 loci producing consensus genotypes were retained. Finally, the R package allelematch [9] was used to identify unique individuals from the genotypes obtained.
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