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Figure S1: Logic flow diagram for selecting relevant metagenomic samples from the SRA Repository.
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Figure S2: Step-by-step process for constructing an ARG-MGE network from all the available samples for a given environment. 
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Figure S3: Linear regression coefficient plot showing the impact of (A) ARG abundance, (B) ARG Shannon diversity, (C) taxonomic Shannon diversity, (D) coverage, (E) MGE abundance, (F) MGE Shannon diversity, (G) number of contigs and (H) contig length (N50) on ERR. Regression coefficient in blue indicates statistical significance (p < 0.05) and red indicates non-significance (p ≥ 0.05).
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Figure S4:  Linear regression coefficient plot showing the impact of (A) ARG abundance, (B) ARG Shannon diversity, (C) taxonomic Shannon diversity, (D) coverage, (E) MGE abundance, (F) MGE Shannon diversity, (G) number of contigs and (H) contig length (N50) on HHRR. Regression coefficient in blue indicates statistical significance (p < 0.05) and red indicates non-significance (p ≥ 0.05). 
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Figure S5. Linear regression coefficient plot showing the impact of (A) QARG, (B) QARG,MGE, (C) QARG,MGE,PAT on ERR. Similarly, the impact of (D) QARG, (E) QARG,MGE, (F) QARG,PAT, (G) QARG,MGE,PAT on HHRR. Regression coefficient in blue indicates statistical significance (p < 0.05) and red indicates non-significance (p ≥ 0.05). 

[image: ]Figure S6: Distribution of log-transformed (log10) normalized abundance values across environments for (A) crAssphage and (B) sul1, ranked from highest to lowest average. Samples with zero mapped reads to the crAssphage or sul1 genome were excluded prior to plotting (see Supplementary Table S6 for raw abundance values). 
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Figure S7: Dissimilarity test for pathogenicity between environments. The numbers represent R values obtained from the ANOSIM test. If p-value ≥ 0.05, the box is marked as NS indicating non-significant. 
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Figure S8: Spearman correlation analysis of taxonomic Shannon diversity values against (A) ARG abundance (copies/cell) and (B) metagenomic coverage across all environments.
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