
Supplementary Fig. 1 | Similarities between prokaryotic communities recovered

from metagenome and amplicon sequencing. Mantel’s correlation coefficients were

used to represent the similarity between Bray-Curtis dissimilarity of community

compositions evaluated by amplicons sequence variants (ASVs) applied in previous

study1 and population genomes in this study. The statistical test used was two-tailed.

Source data are provided in the Source Data file.



Supplementary Fig. 2| Priori structural equation models (SEM) used in this

study. Our models evaluated the effects of biotic or abiotic factors on viral

taxonomic (a) and functional (b) communities. The numbers in the arrows denote

example references used to support our predictions (see Supplementary references

below). Arrows without numbers indicate theoretical predictions. The fit of models

was evaluated using one-tailed Chi-squared test and root mean square error of

approximation (RMSEA). Source data are provided in the Source Data file.



Supplementary Fig. 3 | Composition of prokaryotic community. The bar graphs

indicate relative abundance of prokaryotic populations (coloured by phyla) in the 90

acid mine drainage (AMD) sediments revealed by metagenomic sequencing. Source

data are provided in the Source Data file.



Supplementary Fig. 4 | Boxplot indicate virus/host abundance ratios (VHRs) (a) and

virulent/temperate abundance ratios (b) in Proteobacteria (n = 90 biologically

independent samples) and Thermoplasmatota (n = 90 biologically independent

samples). Bartlett's test for equal variance and Shapiro-Wilk normality test for

normality between the two groups of VHRs was significant at the 1% level.

Two-tailed P-values from non-parametric Wilcoxon t-test (unpaired) are indicated in a,

b. Horizontal lines within the boxes indicate median values, the boxes indicate the

interquartile range, whiskers show the smallest and largest values within 1.5 times the

interquartile ranges above and below the 75th and 25th percentile, and dots represent

VHRs (a) and virulent/temperate abundance ratios (b) in the sediment samples.

Source data are provided in the Source Data file.



Supplementary Fig. 5 | Linear regression relationship between the abundance of the

provirus encoding phnCDE genes, and the abundance of its host populations. Best-fit

lines and adjusted R2 values for the linear regression are presented. The statistical test

used was two-tailed. Source data are provided in the Source Data file.



Supplementary Fig. 6 | Maximum-likelihood phylogenetic tree with phnCDE genes

from AMD sediments (indicated by stars) compared to homologs found in eggNOG

v5.0.0 database and the host proteins coloured by different orders indicated by

different colours of squares. Source data are provided in the Source Data file.
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