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Figure EV1. Geographic distribution of subspecies.

The enrichment of each MGSS is computed for each species within each country, showing which subspecies is enriched where. An enrichment is considered significant if the
P-value of Fisher’s exact test is less than 0.05.
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Figure EV2. Geographic patterns of
Eubacterium rectale subspecies.

The PCoA of nucleotide variation shows a clear
geographic pattern of Eubacterium rectale, with
MGSS3 being almost exclusively found in the Chinese
population. The relative proportion of countries in
each subspecies is summarized in the top right bar
plot highlighting that very few individuals from the
other countries considered in the study harbor
MGSS3.
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Figure EV3. Functional category enrichments between SC and SSSC.

Analyzing the species core (SC) and subspecies-specific core (SSSC) for enrichment of gene functional categories, as derived from three different functional annotation
databases, we find an SC enrichment of basic functions related to translation, ribosomal process, central energy production, and glucose metabolism, while auxiliary
functions, including metabolism of complex carbohydrates, lipids, and aromatic compounds, which are potentially under selection by the environment, tend to be enriched in
the subspecies-specific core.
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Figure EV4. Escherichia coli subspecies.

The four subspecies identified for Escherichia coli are visualized in a PCoA plot, in which we additionally placed more than 1,000 reference genomes (crosses; see Materials and
Methods). In the bottom panel, the PATRIC annotations for the projected genomes are plotted relative to the first principal coordinate (PCo1), showing a clear enrichment of
disease annotations in MGSS1 andMGSS2. Moreover, the eHEC outbreak strains (last row) are strongly enriched in MGSS2, suggesting that commensal and highly pathogenic
E. coli strains can be very similar in terms of genomic variants. Functional annotations of the SSSCs (right panel) specific to the presumably pathogenic subspecies MGSS1 and
MGSS2 show an enrichment of adhesion components in the two subspecies more likely to cause disease.
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