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1  Supporting Figure Legends

3 Figure S1 | Identification of unique B. fragilis GA3 effectors.

4  A. Schematic of the GA3 locus from B. fragilis NCTC 9343. GC and AT content plotted
5  below locus. B. GC content of indicated regions from 10 representative B. fragilis strains.
6 C. Unique B. fragilis GA3 E-I pairs from cassette 1 and cassette 2 used in subsequent

7  metagenomics analyses.

9 Figure S2 | Minimal relative error in effector abundance assuming that the T6SS is
10  encoded by a single species.
11  The relative error is defined as the difference between the average abundance of detectable
12 effector genes in a sample and the expected abundance of these genes assuming they are
13 encoded by a given species. For each sample, the minimal relative error (across all possible
14 species) is plotted and samples are ordered by the magnitude of the minimal relative error.
15  Only samples in which at least 100 reads mapped to the E—I genes of a given subsystem
16  are included. The color of each point represents the species for which the minimal relative
17  error was obtained.
18
19  Figure S3 | The co-occurrence of GA3 effector genes in metagenomes and genomes.
20  Each cell in the heatmap, ajj, denotes the probability that effector gene i is detected in a
21 sample A. or encoded in a genome B. given that effector gene j was detected/encoded. The
22 barplots on the top and right of each heatmap illustrate the number of metagenomes or
23 genomes in which each effector gene was detected.
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1  Figure S4 | Bacteroides nucleotide and strain diversity in the gut microbiome of adults.
2 A. The nucleotide diversity for different Bacteroides spp. in adult samples from the HMP
3 and MetaHIT studies. Nucleotide diversity was calculated based on population variants in
4  species-specific marker genes (Methods). Only species with at least 5 genomes in RefSeq
5  were considered. B. A phylogenetic tree linking previously sequenced B. fragilis reference
6 genomes with sequenced colonies from two individuals (in red and blue). The effector
7  genes encoded by each reference genome and the new sequenced genomes from stool are

8 represented by colored squares as in Figure 1A.

10 Figure S5 | Measured and expected E-I gene abundances in HMP and MetaHIT
11 samples.

12 Measured abundances (hollow circles) are based on short read mapping to effector genes.
13 Expected abundances (filled circles) are based on the reference strains phylogenetically
14  closest to the inferred strain. Point size is scaled to the calculated copy number of each
15  effector. The barplot on the left shows the phylogenetic distance between the inferred strain
16  and its nearest reference strain in the phylogenetic tree.

17

18  Figure S6 | The prevalence of T6SS- samples in infants and adults.

19  A. The relationship between the number of reads expected and measured to map to the
20  GAS3T6SS structural genes, from each adult (red) and infant (blue) gut microbiome sample.
21 The expected number is based on the number of reads mapping to B. fragilis-specific
22 marker genes, normalized by gene lengths. The dotted line represents the cutoff used for

23 determining that B. fragilis is present in a sample. The solid line represents an observed
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number of reads that is 10% of expected, and was used to distinguish T6SS+ from T6SS-
samples. As evident by this plot, T6SS+ and T6SS- samples can be clearly defined.
Different shapes correspond to different datasets, with adult samples colored in red and
infant samples in blue. B. The percentage of individuals of those harboring B. fragilis, that
lack the GA3 T6SS across different adult (red) and infant (blue) datasets. Individuals that
were not consistent in terms of T6SS+/- classification across different time points were not

included.

Figure S7 | The abundance of B. fragilis GA3 E-I genes in infant microbiomes.

Details and format are as in Figure 1D.

Figure S8 | All E-I turnover and strain replacement events detected in adult and
infant microbiomes.
Details and format are as in Figure 3C-E (top plots). Each pair of plots is labeled with the

individual code and the dataset it comes from.
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Table S1. Genus-level differential abundance in T6SS+ vs. T6SS- samples.
Mean Mean FDR

Genus Abundance Abundance P value Adjusted PFagsFis
T6SS+ (%) T6SS- (%) P value

Faecalibacterium 3.8 10.6 8.3E-04 1.7E-02 TRUE
Bacteroides 57.9 375 3.1E-03 1.9E-02 TRUE
Ruminococcus 1.5 3.5 3.1E-03 1.9E-02 TRUE
Oscillospira 1.8 3.5 3.6E-03 1.9E-02 TRUE
Eubacterium 0.3 0.4 1.7E-02 7.2E-02 FALSE
Odoribacter 0.4 0.8 2.8E-02 9.8E-02 FALSE
Subdoligranulum 1.9 3.3 3.5E-02 1.1E-01 FALSE
Sutterella 2.4 0.1 7.6E-02 2.0E-01 FALSE
Dialister 1.2 0.7 1.1E-01 2.5E-01 FALSE
Clostridium 1.5 0.9 1.6E-01 3.2E-01 FALSE
Alistipes 5.7 6.7 1.8E-01 3.2E-01 FALSE
Coprococcus 0.5 0.6 1.8E-01 3.2E-01 FALSE
Akkermansia 0.1 0.3 2.2E-01 3.5E-01 FALSE
Lachnospira 0.7 0.7 2.6E-01 3.9E-01 FALSE
Parabacteroides 45 2.1 3.0E-01 4.2E-01 FALSE
Roseburia 1.5 2.7 4.5E-01 5.7E-01 FALSE
Blautia 0.9 0.5 4.6E-01 5.7E-01 FALSE
Megamonas 0.2 0.0 5.3E-01 6.2E-01 FALSE
Prevotella 0.1 0.3 6.0E-01 6.6E-01 FALSE
Phascolarctobacterium 0.8 0.8 8.0E-01 8.4E-01 FALSE

Escherichia 0.1 0.1 8.5E-01 8.5E-01 FALSE
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