Supplementary Figures
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Supplementary Fig. S1a Sample-level bacterial phylum composition inferred using Kraken2 across all compost metagenomes.
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Supplementary Fig. S1b: Genus-level taxonomic composition across composting stages estimated using Bracken abundance refinement.
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Supplementary Fig. S2. Phylum-level taxonomic composition of compost metagenomes inferred using MetaPhlAn. Relative abundances were estimated using clade-specific marker genes and visualized across individual samples grouped by composting stage. MetaPhlAn profiles were used as the taxonomic framework for downstream HUMAnN functional profiling and StrainPhlAn analyses.
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Supplementary Fig. S3: Relative abundances of the top 20 high-quality MAGs across compost samples estimated using CoverM. Most recovered MAGs displayed highly localized abundance patterns across compost samples, indicating substantial genome level heterogeneity within the dataset. 
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Supplementary Fig. S4: Phylogenetic relationships, taxonomic assignments, and mean coverage of recovered high-quality MAGs. Circular phylogenetic tree constructed from GTDB-Tk classifications of recovered MAGs. Tip colours indicate phylum-level assignments, and the outer ring shows mean CoverM coverage categories across samples. The figure illustrates the phylogenetic diversity of reconstructed genomes and their relative abundance within the compost microbiome.
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Supplementary Fig. S5: Candidate clades identified by the MetaPhlAn/StrainPhlAn workflow. Heatmap showing candidate clades detected across compost metagenomes based on marker-gene profiles. Filled cells indicate samples in which each candidate clade was detected, coloured by composting stage.
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Supplementary Fig. S6: Average nucleotide identity (ANI) heatmap generated using FastANI showing genomic relatedness among recovered Geofilum succiniciproducens MAGs. Hierarchical clustering was performed using pairwise ANI values. All MAGs showed high genomic similarity (>99% ANI), indicating that the recovered genomes represent closely related strains within the compost microbiome.
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