Supplementary Fig. S1. Comparative distribution of orthologous gene clusters among 14 representative fungal species. Stacked bars represented the proportion of shared single-copy orthologs (1:1:1), shared multi-copy orthologs (N:N:N), species-specific genes, and other unassigned orthologs, displaying a highly conserved core-genome architecture accompanied by distinct lineage-specific diversification.
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Supplementary Fig. S2. Time-calibrated phylogeny and gene-family evolution of 14 representative fungal species. The phylogenetic tree was reconstructed using 3,041 strict single-copy orthologous genes. Numbers in square brackets at internal nodes indicate the estimated 95% highest posterior density (HPD) intervals of divergence times in million years ago (Mya). Numbers shown next to each lineage indicate the numbers of expanded (red) and contracted (black) gene families, respectively.
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Supplementary Fig. S3. Fifteen significantly expanded gene families in F. avenaceum genome. The y axis denoted the copy number of each gene family, while the x axis listed these gene families. Each orange bar represented the copy number of a corresponding gene family, and the numerical values were marked above each bar to indicate the specific count.
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Supplementary Fig. 4. GO enrichment analysis of dramatically expanded gene families in F. avenaceum. Bubble plot illustrated the robust enrichment of GO terms predominantly clustered in molecular functions associated with active detoxification metabolism, stress adaptation, and environmental sensing.
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Supplementary Fig. 5. KEGG enrichment analysis of dramatically expanded gene families in F. avenaceum. Scatter plot depicting KEGG pathway enrichment mappings of significantly expanded gene repertoires, revealing striking biosynthetic upregulation in cytochromes P450 arrays and primary metabolic pathways. In both plots, the size of the circles reflected the number of genes assigned to the term, and the color gradient corresponds to adjusted P-values.
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