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Fig. S1: Description and evaluation of SMEG parameters

(A) A hypothetical grouping of 10 strains into 2 clusters. Unique SNPs for cluster 1 are
located in positions 3, 11, and 27 in the alignment depending on the SNP assignment
threshold. If the threshold is set at 0.95 in this example, only one SNP is output in the
cluster-specific SNPs profile. The SNP quality is the proportion of strains of a cluster
harboring a unique SNP at a given position (0.8 ~ 80% of strains have that SNP at that
position). (B) SNP counts for clusters of C. acnes, when all clusters are present in a
sample in comparison to samples with 8 clusters after re-generation of a sample-
specific SNPs. (C) Effect of SNP quality and cluster detection thresholds to accurately
detect clusters of C. acnes. D = detected; ND = non-detected.
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Fig. S2: Evaluation of SMEG in high complexity dataset. Pearson correlation
between SMEG output in pure mock samples and spiked-in high complexity CAMI
samples.
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Fig. S3: Evaluation of other tools and DESMAN analyses. (A) Comparison of SMEG
with other species-level growth estimation tools using a 30-sample synthetic C. acnes
mock consortium. The barplots show the Pearson correlation between growth
predictions and expected results. The reference-based approach was used in SMEG at
a coverage cutoff of 5x since other tools utilize reference-based approaches and iRep
requires coverage of 5x. GRID was run in the multiplex mode (-p option) using a custom



database containing only the reference strains. iRep and DEMIC were run using default
parameters. (B) Core genes order prediction relative to ori using a 30-sample mock
reads of a S. epidermidis strain (ATCC 12228). Here, the gene closest to the ori will
have a value of 1 in the actual gene order. The predicted gene order is based on the
median coverage across all samples. The highest coverage gene had a predicted gene
order value of 1. The plot displays the Pearson correlation between the actual and
predicted gene order. (C) Phylogenetic tree constructed for eight inferred C. acnes
strains from a 30-sample metagenomic mock. The core genes for the strains and
reference genomes were aligned using mafft (36), indel positions excluded, and the tree
was constructed using Figtree (37). Haplotypes accurately resolved are highlighted. (D)
Pearson correlation between SMEG scores generated for a DESMAN-reconstituted
haplotype and its phylogenetically similar reference at coverage cutoff of 5x.
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Fig. S4: Phylogenetic tree for C. acnes strains before iterative clustering. After
iterative clustering, the asterisked clusters were further sub-grouped. Hypothetical
uncharacterized strains which were excluded from the database are depicted with the

pointed arrow.
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Fig. S5: Effect of coverage and unique SNP count on SMEG accuracy. (A) Growth
rate reproducibility between for SMEG, GRID, and iRep at different cluster coverages
for microbes with high (S. aureus) low (C. acnes) within-species genetic diversity. The
boxplot shows the difference (delta) in growth estimates before and after reads were
subsampled from >20X to the lower coverage. The F1 scores reflect precision and recall
of clusters, as a function of coverage. The red horizontal line represents a delta cutoff of
0.15. (B) Growth rate reproducibility as a function of SNP count. The boxplot shows the
difference (delta) in growth estimates before and after unique SNPs were subsampled.
This subsampling step was conducted 5 times. The red horizontal line represents a

delta cutoff of 0.15.
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Fig. S6: SMEG analysis of A. muciniphila in patients treated with ICIs.

(A) Total genes count for members of clusters 1, 3 and 7. (B) Cluster-specific accessory
genes for clusters 1 and 3 that were differentially enriched in responders and non-
responders. The chart displays Pearson correlation values between cluster coverage
and unambiguous gene reads count. The scatter plots on the right show the Pearson
correlation between cluster coverage and unambiguous reads counts for two genes in
baseline samples (NS = non-significant).
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