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·Low quality base trimming (Trim Galore)
·Adapter trimming (Trim Galore)
·Human genome masking (Bowtie2)

·Assemble reads
 (MEGAHIT)

·Size selection
·Extraction of viral contigs
(VirSorter, CheckV)
      

·Identify eukaryotic viruses
 (BLASTx, DIAMOND, TaxonKit)
·Screen viral sequences
 (VecScreen, MMseqs2)

·MAFFT
·IQ-TREE
·ClonalFrameML

·vContact2
·NCBI RefSeq

·IQ-TREE
·ModelFinder

·SDT
·CompareM

·Identify phages
 (VirSorter2, CheckV, VIBRANT)
·Cluster phage populations
 (95% ANI, MIUViG)

Taxonomic classification Phylogenetic analysisRecombination analysis Pairwise sequence
identity analysis

Supplementary Figure 1. Pipeline for virome analysis. The workflow illustrates the key steps in metagenomic 
sequencing, quality control, viral genome assembly, classification, and downstream analyses.
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Supplementary Figure 2. Alpha diversity indices (Pielou, Shannon, and Richness) of all 125 anellovirus-derived 
lineages, comparing the healthy control and vaginitis groups. Statistical significance was determined using the 
Wilcoxon rank-sum test. Exact p-values: Shannon index (p = 0.95), Richness (p = 0.27), Pielou index (p = 0.76).
 Statistical significance thresholds: *p < 0.05, **p < 0.01, ***p < 0.001.



Supplementary Figure 3. Alpha diversity indices (Pielou, Shannon, and Richness) of all 63 papillomavirus-
derived lineages, comparing the healthy control and vaginitis groups. Statistical significance was determined 
using the Wilcoxon rank-sum test. Exact p-values: Shannon index (p = 0.057), Richness (p = 0.00056), Pielou 
index (p = 0.011). Statistical significance thresholds: *p < 0.05, **p < 0.01, ***p < 0.001.
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Supplementary Figure 4. Alpha diversity indices (Pielou, Shannon, and Richness) of all 78 phages-derived 
lineages, comparing the healthy control and vaginitis groups. Statistical significance was determined using the 
Wilcoxon rank-sum test. Exact p-values: Shannon index (p = 0.2), Richness (p = 0.55), Pielou index (p = 0.2). 
Statistical significance thresholds: *p < 0.05, **p < 0.01, ***p < 0.001.
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