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Supplementary Figure S1. Scatter plots showing the number of protein domains (X axis) and the number of domain pairs (Y axis) for representative genomes across the three superkingdoms: Bacteria, Archaea, and Eukaryota. Each subplot corresponds to one superkingdom and data points are colored by phylum in Eukaryota and by supergroups in Bacteria and Archaea. In the Eukaryota panel, three distinct clusters are outlined: one comprising mainly unicellular eukaryotes and fungi, another including plants and simpler metazoans, and a third corresponding to higher metazoans.
Supplementary Figure S2. Collapsed maximum-likelihood tree inferred using IQ-TREE with the GTR2+FO+R10 binary substitution model, 1,000 ultrafast bootstrap replicates, and the -bnni option, using the domain-content matrix as input. Node labels indicate UFBoot support values.
Supplementary Figure S3. Collapsed maximum-likelihood tree inferred using IQ-TREE with the GTR2+FO+R10 binary substitution model, 1,000 ultrafast bootstrap replicates, and the -bnni option, using the combined domain-content and pair-content matrix as input. Node labels indicate UFBoot support values.
Supplementary Figure S4. Performance comparison of domain-architecture encoding strategies. Comparison of trees inferred from three binary matrices: domain content, domain plus pair content, and the minimal-combination encoding combining uni-domain architectures with ordered adjacent domain pairs. A) Distribution of bootstrap support values, shown globally and separately for Bacteria, Archaea, and Eukaryota. B) Bootstrap support as a function of node depth, measured as distance from the root. C) Proportion of taxonomic groups recovered as monophyletic at class and phylum levels, shown globally and within each superkingdom. Together, these analyses were used to assess the relative behaviour of each encoding strategy in terms of branch support, depth-related stability, and recovery of expected taxonomic structure.
Supplementary Figure S5. Quantitative comparison of bacterial domain-based trees against the GTDB reference tree. Heatmap summarizing multiple tree-similarity metrics between the GTDB bacterial reference tree and bacterial subtrees inferred using different domain-architecture encodings: domain content, domain plus pair content, and the minimal-combination matrix. Metric values are shown within cells and colored by relative ranking across encodings, with green indicating higher congruence, yellow intermediate congruence, and red lower congruence. For distance-based metrics, lower values were ranked as higher congruence; for similarity-based metrics, higher values were ranked as higher congruence. The metrics include Robinson-Foulds distance, weighted Robinson-Foulds distance, matching split distance, information-theoretic measures, and clustering-based indices, capturing complementary aspects of global topology and local clustering similarity.
Supplementary Figure S6. Comparison of the full domain-combination tree and the Archaea–Eukaryota tree inferred without Bacteria. Left: full domain-combination tree. Right: maximum-likelihood tree inferred after removing Bacteria, using the minimal-combination matrix, the GTR2+FO+R10 binary model, 1,000 ultrafast bootstrap replicates, and the -bnni option.
