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Long-read sequencing data files are available at NCBI BioProject accession PRJNA866504. The Eggerthella lenta DSM 2243 reference genome was obtained from
NCBI RefSeq (accession GCF_000024265.1). All other data generated or analyzed during this study are included in this article and its supplementary files. Source
data are provided with this paper. The plasmids used in this study will be available on Addgene upon publication of the manuscript. Further information and
requests for resources and reagents should be directed to and will be fulfilled by the Lead Contact, Emily P. Balskus (balskus@chemistry.harvard.edu).

Sample size was chosen as three biological replicates, matching the standard in the microbiology field [e.g., Erez and Steinberger-Levy et al.

Nature 541, 488–493 (2017)]. All datapoints displayed in this study are available in the source data for others to access and analyze. Three or
four biological replicates were used for statistical calculation. Individual datapoints have been shown where possible but are otherwise
represented as the mean ± standard deviation unless otherwise stated. Sample size for mouse experiments and Th17 skewing was based on
previous experiments (Alexander et al., Cell Host & Microbe, P17-30.E9 (2020)) investigating E. lenta-mediated activation of Th17 cells.

In gnotobiotic mouse studies, three mice colonized with WT E. lenta were found to be contaminated with Paenibacillus and were removed
from all analyses.

At least three replicates were used for each experiment, except that two replicates were used for results in Supplementary Fig. 1c. Replicates
were performed as required, either in parallel or sequentially. All data points were plotted and are available in the source data file. Two
gnotobiotic mouse experiments were performed independently. All attempts at replication were successful.

Randomization was not formally implemented in this study, however, the choice of wells and positioning of culture tubes used in any given

experiment was not pre-assigned and was therefore chosen randomly at the time of setup. For the mouse experiments, mice were assigned
to groups to achieve similar age distribution between the groups.

Blinding was not formally applied in this study. The investigators setting up the assays also analyzed the data.
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Antibodies
Antibodies used

Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Anti-FLAG M2 antibody (F1804-50UG,Sigma); anti-Mouse IgG–Peroxidase antibody (A4416-.5ML, Sigma); anti-CD3 (Clone: 17A2,
Catalog: 11-0032-82, Fisher Scientific, 0.2:100), anti-CD4 (Clone: GK1.5, Catalog: BDB563331 , Biolegend, 0.2:100); anti-IL17a (Clone:
ebio17B7, Catalog: 25-7177-82, Fisher Scientific, 5:100). For Th17 skewing assay: anti-CD3e (Clone: 145-2C11, Catalog: 553057,
Fisher Scientific, 5 "g/ml), anti-CD28 (Clone: 37.51, Catalog: 557393, Fisher Scientific, 10 "g/ml), anti-IFN! (Clone: XMG1.2, Catalog:
554409, Fisher Scientific, 2 ng/ml), anti-IL-4 (Clone: 11B11, Catalog: 5013602, Fisher Scientific, 2 ng/ml)

Validation of the use of Anti-FLAG M2 antibody in WB has been provided by the manufacture’s website. https://
www.sigmaaldrich.com/US/en/product/sigma/f1804

Validation of the use of anti-Mouse IgG–Peroxidase antibody in WB has been provided by the manufacture’s website. https://
www.sigmaaldrich.com/US/en/product/sigma/a4416

Validation of the use of anti-CD3 has been provided by the manufacture’s website. https://www.thermofisher.com/antibody/
product/CD3-Antibody-clone-17A2-Monoclonal/11-0032-82

Validation of the use of anti-CD4 has been provided by the manufacture’s website. https://www.fishersci.com/shop/products/anti-
cd4-clone-gk1-5-bd-3/BDB563331

Validation of the use of anti-IL17a has been provided by the manufacture’s website. https://www.thermofisher.com/antibody/
product/IL-17A-Antibody-clone-eBio17B7-Monoclonal/25-7177-82

Validation of the use of anti-CD3e has been provided by the manufacture’s website. https://www.bdbiosciences.com/en-us/
products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/purified-na-le-hamster-anti-mouse-
cd3e.553057

Validation of the use of anti-CD28 has been provided by the manufacture’s website. https://www.bdbiosciences.com/en-us/
products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/purified-hamster-anti-mouse-
cd28.557393

Validation of the use of anti-IFN! has been provided by the manufacture’s website. https://www.bdbiosciences.com/en-us/products/
reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/purified-rat-anti-mouse-ifn.554409

Validation of the use of anti-IL-4 has been provided by the manufacture’s website. https://www.fishersci.com/shop/products/anti-m-
il-4-purified-50-ug/5013602

C57BL/6J male mice aged 6–8 weeks were housed in Iso positive cages (Tecniplast) at temperatures ranging from 67-74 °F and
humidity ranging from 30-70% light/dark cycle 12hr/12hr. Labdiet 5021 was used.

No wild animals were used in the study.

No field collected samples were used in the study.

All mouse experiments were approved by the University of California, San Francisco Institutional Animal Care and Use Committee.




