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Supplementary table captions (Additional file 2)
Table S1. Physicochemical features and accession numbers of El Tatio hot spring samples. For each sampling site, geographic and physical metadata are provided, including UTM coordinates, altitude, temperature, and pH. NCBI BioSample accession numbers are listed for metagenomes, metatranscriptomes, and viromes. Geochemical characterization includes stable isotope ratios, dissolved inorganic carbon, major ion concentrations, and trace element profiles.
Table S2. Sequencing and assembly statistics for metagenomes, viromes, and metatranscriptomes. Raw and quality-filtered read counts and assembly statistics are reported for each sample and dataset type. Virome enrichment scores (ViromeQC) are included for viromic libraries. Sequencing depth and community complexity estimates are provided through non-pareil metrics.
Table S3. Quality assessment and taxonomic classification of metagenome-assembled genomes (MAGs). Genome completeness, contamination, and assembly statistics were evaluated using CheckM1 and CheckM2. Taxonomic classification was performed with GTDB-Tk r220, reporting closest reference genomes, ANI, and classification method. Per-sample relative abundance values (TPM) across all ten hot spring metagenome samples are provided in the final columns.
Table S4. Genomic and quality features of viral operational taxonomic units (vOTUs). Sequence features and taxonomic annotations were derived from geNomad, quality assessment from CheckV following MIUViG standards, and taxonomic classification from vConTACT2 at multiple ranks.
Table S5. Features of reference thermal viral sequences retrieved from IMG/VR v4. Each uncultivated viral genome (UViG) is described by its genomic features, MIUViG quality tier, ecosystem classification, assigned vOTU, predicted taxonomy, host taxonomy and prediction method, and original sequence source (DOI).
Table S6. Relative abundance of vOTUs across all samples expressed in transcripts per million (TPM). Abundance values are reported separately for metagenomes, viromes, and metatranscriptomes across the ten El Tatio hot spring samples, with sample names including the associated temperature (°C). Rows correspond to individual vOTUs and columns to samples within each dataset type.
Table S7. Relationships between vOTU diversity indices and environmental parameters. Linear model results are reported separately for metagenomes, viromes, and metatranscriptomes. For each dataset, the diversity index (e.g., Observed richness), environmental parameter tested (e.g., temperature), model estimate, parameter-level p-value, and overall model p-value are provided.
Table S8. Relative abundances of vOTUs with predicted host taxonomy and inferred lifestyle across all samples (TPM). Each vOTU is annotated with its predicted host phylum and viral lifestyle (lytic or temperate). Abundance values (TPM) are reported separately for metagenomes, metatranscriptomes, and viromes across the ten El Tatio hot spring samples.








Supplementary figures (Additional file 2)
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Fig. S1. Abundance distribution of vOTUs characteristics across metagenomic and viromic samples. Scatter plots represent the vOTUs CheckV quality along the sequence’s length and mean TPM abundance representing 10 samples per sample type. Circles represent individual vOTUs and their color the quality assignment CheckV determined based on completeness.
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Fig S2. Sequencing depth and complexity of El Tatio viromes. Nonpareil diversity curves comparing the sequencing coverage vs effort for 10 microbial mat viromic samples. Each line represents a sample and their color its sample label. Curves position represents the sequencing effort the sample requires to achieve the whole diversity it contains. (A) Represents the Nonpareil curves for the metagenomic reads, while (B) represents the Nonpareil curves for the viromics reads. Samples have the same color for both datasets.
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Fig. S3. Intersection analysis of viral community composition. Upset plot depicting the distribution and overlap of 2061 vOTUs across 10 metagenomes and viromes from the same sampling site. The lower left horizontal barplot shows the set size, while the vertical barplot displays intersection sizes, with the dot matrix below indicating sample membership. Viruses were considered present in a sample if they had >75% breadth of coverage.
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Fig. S4. Contribution of site-exclusive vOTUs to viral community structure. Barplots depicting the relative abundance of site-exclusive viral populations in each sample. vOTUs detected exclusively in a snigle site were classified as “Abundant” (mean relative abundance >1% across all samples) or “rare” (<1%). Each bar represents one sample, with colors indicating rare v/s abundant. This was applied separately to metagenomic and viromic reads/counts. Despite being site-specific, exclusive vOTUs comprise low percentages of the total abundance of viruses across sample types, specially viromes. (A) Corresponding to vOTUs on metagenomes samples, while (B) to the respective viromes.
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Fig. S5. Associations between microbial host abundances and virus/host ratio. The following regressions display on the x axis the abundances of the microbial hosts (MAGs) and the y axis the VHR. (A) Microbial taxa are summed at the phylum level and VHR was calculated using the abundances of the viruses and their respective predicted host abundance, considering metagenomic reads recruitment of vOTUs. (B) Microbial taxa are summed at the phylum level and VHR was calculated as earlier described, based on the alignment of viromic reads to the same vOTUs that had a host prediction.
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Fig. S6. Molecular changes of selected viral hallmarks between El Tatio hot springs vOTUs and MIUViGs from other environments. (A) Amino acid frequencies, RSCU, isoelectric point, PLI, GC content, protein length, molecular weight and average hydrophobicity comparisons between El Tatio microbial mats MCPs against the ones from oceanic, freshwater and terrestrial wetlands ecosystems. (B) and (C) represent the same but applied to the portal protein and terminase large subunit as well, respectively. All these comparisons are from viruses of the Caudoviricetes class.
[image: ]
Fig. S7. Phylogenetic analysis of viral hallmarks. Maximum-likelihood phylogenetic tree of three viral hallmarks from El Tatio and other aquatic/terrestrial environments caudoviruses. Sequences were aligned using MAFFT, ambiguous regions were removed with trimAl, and the tree was inferred using FastTree. Branch colors represent the corresponding environment of origin, the upper tree scale applies for figure (A), while lower tree scale applies to both (B) and (C). The (A), (B), and (C) correspond to the Terminase large subunit, MCP and Portal Protein, respectively.
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