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Supplementary Material 
 
 For the WSS analysis, sequence reads from each sample were aligned to the 93 
microbial reference genomes which were previously established based on the HMP 
dataset1,2 using the Burrows-Wheeler aligner (BWA) tool3. Each sample was analyzed 
for multi-sample SNVs relative to the provided reference genome using the Genome 
Analysis Toolkit (GATK)4. The resulting multi-sample Variant Call Format (VCF) files 
were utilized for pairwise comparisons between all possible pairs of samples. This was 
done to determine the overall genome-wide SNV similarity for each microbial species. 
Samples with sequence coverage below 30% and sequence depth less than 3.5 against 
their given reference genome were excluded from the pairwise comparisons1,5-8. After 
quality-based filtering processes, B. vulgatus species that was able to provide the WSS 
score was selected from each data set. In order to identify related strains, the WSS 
score for the B. vulgatus species was compared to a previously established cut-off 
value from our ealier study. (For related strain pairs: WSS score>cut-off; for unrelated 
strain pairs: WSS score<cut-off )1,9. 
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