[bookmark: _GoBack]Construction of a Maximum-Likelihood Phylogenetic Tree from the Top BLASTP Hits
Following BLASTP analysis, the “Build a Tree with Top N Hits” function was used to construct a maximum-likelihood phylogenetic tree. The number of hits included in the analysis (N) was specified by the user, with a default value of 10. BLASTP hits were deduplicated according to subject ID by retaining the first occurrence of each unique hit, and the top N unique hits were then selected according to their order in the current result table. Full-length protein sequences corresponding to the selected hits, rather than the aligned high-scoring segment pair (HSP) fragments, were retrieved from the BLAST protein database and combined with the query protein sequence in a single FASTA file. Protein sequences were aligned using MUSCLE5 (v5.3) under default settings, with MUSCLE (v3.8.31) used as a fallback if MUSCLE5 failed [1,2]. Poorly aligned columns were removed using trimAl with the parameters -fasta, -automated1, and -keepheader, while all other parameters were left at default settings [3]. A maximum-likelihood phylogenetic tree was inferred using IQ-TREE with the parameters -m MFP, -redo, and -nt 2, while all other parameters were left at default settings [4,5]. When four or more sequences were included, branch support was evaluated using 1,000 ultrafast bootstrap replicates with nearest-neighbor interchange optimization (-bb 1000 and -bnni) [6]. The resulting tree was rooted using the minimal ancestor deviation (MAD) method when possible and displayed with the query sequence highlighted [7].

References
[1] Edgar RC. 2022. Muscle5: high-accuracy alignment ensembles enable unbiased assessments of sequence homology and phylogeny. Nature Communications 13:6968.
https://doi.org/10.1038/s41467-022-34630-w
[2] Edgar RC. 2004. MUSCLE: multiple sequence alignment with high accuracy and high throughput. Nucleic Acids Research 32:1792–1797.
https://doi.org/10.1093/nar/gkh340
[3] Capella-Gutiérrez S, Silla-Martínez JM, and Gabaldón T. 2009. trimAl: a tool for automated alignment trimming in large-scale phylogenetic analyses. Bioinformatics 25:1972–1973.
https://doi.org/10.1093/bioinformatics/btp348
[4] Nguyen LT, Schmidt HA, von Haeseler A, and Minh BQ. 2015. IQ-TREE: a fast and effective stochastic algorithm for estimating maximum-likelihood phylogenies. Molecular Biology and Evolution 32:268–274.
https://doi.org/10.1093/molbev/msu300
[5] Kalyaanamoorthy S, Minh BQ, Wong TKF, von Haeseler A, and Jermiin LS. 2017. ModelFinder: fast model selection for accurate phylogenetic estimates. Nature Methods 14:587–589.
https://doi.org/10.1038/nmeth.4285
[6] Hoang DT, Chernomor O, von Haeseler A, Minh BQ, and Vinh LS. 2018. UFBoot2: improving the ultrafast bootstrap approximation. Molecular Biology and Evolution 35:518–522.
https://doi.org/10.1093/molbev/msx281
[7] Tria FDK, Landan G, and Dagan T. 2017. Phylogenetic rooting using minimal ancestor deviation. Nature Ecology & Evolution 1:0193.
https://doi.org/10.1038/s41559-017-0193
