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Comparative genomics of the Nap2-2B clade reveals substrate partitioning, niche diversification, and reciprocal cofactor auxotrophies among uncultured hydrocarbon-degrading Peptococcaceae





















Fig. S1. Pairwise average nucleotide identity (ANI) heatmap for 34 Nap2-2B genomes.
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Pairwise ANI values were computed using skani v0.3.1 (1) for all 34 Nap2-2B genomes. The heatmap is colored using a YlOrRd gradient (75-100% ANI). Genomes are ordered by GTDB (2) genus assignment and colored accordingly: blue = SCADC1-2-3 (n=13), red = 46-80 (n=13), black = JAIMBK01 (n=6), green = UBA4053 (n=2). Colored bars along the top and left margins indicate genus membership. No inter-genus genome pair exceeded the 95% ANI species boundary threshold, confirming genus-level divergence. Within genera, multiple species-level clusters (>=95% ANI) were identified, particularly within SCADC1-2-3 and 46-80. Intra-genus ANI values range from ~78-89%, while inter-genus values are generally lower (75-82%).
Fig. S2. Genome assembly and quality statistics for 34 Nap2-2B genomes by genus.
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Box-and-strip plots of six genome quality and assembly metrics, grouped by GTDB genus: completeness (%, CheckM2 (3)), contamination (%, CheckM2), genome size (Mb), GC content, contig N50 (kb), and number of coding sequences. Individual genomes are shown as jittered points. Box plots show median (black line), interquartile range (shaded box), and whiskers. Colors as in Fig. S1.






Fig. S3. Pangenome analysis of 34 Nap2-2B genomes.
Pangenome analysis was performed using Panaroo v1.3 (4) with moderate clean mode and a core threshold of 0.95. (A) Pangenome composition showing the proportion of core (present in >=95% of genomes), soft-core (85-95%), shell (15-85%), and cloud (<15%) gene clusters. (B) Gene accumulation curve showing the total number of gene clusters as a function of the number of genomes sampled (mean +/- SD of 50 random permutations). The open pangenome indicates substantial gene content diversity across the Nap2-2B family.
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Supplementary Tables
· S1a: Subunit Summary. Summary of assD/bssD, bssB, bssC, and radical SAM subunit detection per assA/bssA operon across 18 Nap2-2B operons.
· S1b: DIAMOND Annotations. Full DIAMOND blastp annotations of all flanking genes (±7 positions) around assA/bssA anchor genes, including percent identity, alignment length, e-value, bitscore, and functional description.
· S2a: Genome Stats. Genome quality and assembly statistics for all 34 Nap2-2B metagenome-assembled genomes, including completeness, contamination, genome size, GC content, N50, coding sequence count, and coding density.
· S2b: Genus Summary. Summary statistics (mean ± SD) of genome quality metrics by GTDB genus.
· S3: ANI Matrix. Pairwise average nucleotide identity (ANI) matrix for all 34 Nap2-2B genomes computed using skani v0.3.1, with genus assignments.
· S3b: ANI Summary. Mean, minimum, and maximum ANI values summarized by genus pair.
· S4a: Indicator KOs. Genus-specific KEGG ortholog (KO) indicators identified by prevalence filtering (>=80% in target genus, <=20% in all others). Reports per-genus prevalence for all 34 genomes.
· S4b: Unique KOs. KOs unique to each genus (>=50% prevalence in target genus, 0% in all others), with per-genus prevalence values.
· S4c: Core KOs. Core KOs shared by all four genera (>=50% prevalence in each), with per-genus prevalence values. 666 KOs total.
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