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[image: ]Fig. S1 Functional classification and abundance of virulence factor genes (VFGs) under different pH and pollutant treatments.（A and B）Bubble plots showing the relative abundance of major VFG functional categories across five pH levels (pH1-pH5) and four treatments (CK, As, TCC, AT). Bubble size corresponds to the relative abundance (copies per 16S rRNA gene) of each function. (C) Pie chart summarizing the overall functional distribution of VFGs. VFGs related to adherence, fimbrial adhesion, and motility dominated the profiles across all conditions, accounting for the majority of detected VFG abundance. 

[image: ]Fig. S2 Heat map showing the variation of dominant virulence factor genes (VFGs) under different treatments (CK, As, TCC, AT) and pH conditions (pH1-pH5). Colors represent normalized relative abundance of individual VFGs. 

[image: ]Fig. S3 Phylum-level composition of soil microbial communities under different pH conditions. The stacked bar chart illustrates the relative abundance of all bacterial phyla across five pH treatments (pH1-pH5).

[image: ]Fig. S4 Random forest analysis showing phylum-level importance for predicting total VFG abundance. Bars represent the relative importance of each bacterial phylum in shaping the total abundance of VFGs, as determined by random forest modeling. Gray bars indicate low-abundance phyla (mean relative abundance < 0.02). Orange bars represent phyla with a positive correlation with pH. Blue bars represent phyla with a negative correlation with pH. Significant levels: * P < 0.05, ** P < 0.01 and *** P < 0.001.

[image: ]Fig. S5 Relative abundance of α-Proteobacteria and γ-Proteobacteria across different pH conditions.
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