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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Reporting on sex and gender

Population characteristics
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Omega.

Atomic coordinates and structure factors for ComEABs and ComEAGs have been deposited in the Protein Data Bank under accession codes 8DFK https://
www.rcsb.org/structure/8DFK and 8DSS https://www.rcsb.org/structure/8DSS, respectively. Source data are provided with this paper.

All AUC data (primary sedimentation velocity data, fitted model results, and reports) are stored in the UltraScan LIMS database at the Canadian Center for
Hydrodynamics. Data can be shared upon request in the open source OpenAUC format supported by UltraScan (Cölfen H, Laue TM, Wohlleben W, Schilling K,
Karabudak E, Langhorst BW, Brookes E, Dubbs B, Zollars D, Rocco M, Demeler B. The Open AUC Project. Eur Biophys J. 2010 Feb;39(3):347-59. doi: 10.1007/
s00249-009-0438-9. Epub 2009 Mar 19. PMID: 19296095; PMCID: PMC2812709., https://pubmed.ncbi.nlm.nih.gov/19296095/).

Not applicable

Not applicable

Not applicable

Not applicable

Sample sizes are described where relevant in the figure legends, methods section, or in Table S1. Sample sizes were selected based on
previous experience using the methods described.

None

Bacterial transformation experiments were carried out using biological triplicates. EMSAs and Western blotting were performed in duplicate
or greater. SEC and corresponding SDS-PAGE experiments were carried out at least three times. AUC and MW-AUC experiments were carried
out as individual runs, which is customary for AUC experiments, and no replicates were performed. Any repeats of these experiment would be
cost-prohibitive in terms of sample amounts required and instrument/technician time availability, and would not improve the data, which
already contain thousands of experimental scan observations which are globally fitted.

Randomization was not performed as all experiments presented were carried out using the relevant positive and negative controls. In the case
of microbial experiments, such controls were isogenic strains that differed only in a defined allele. In the case of the EMSAs, the controls were
wild-type ComEA. In the case of AUC and MW-AUC, the controls were wild-type ComEA or DNA alone.

Blinding was not possible as the experimenter prepared the samples being measured. For the microscopy experiment depicted in Figure 6C,
the difference between the wild-type and mutant strains was essentially all-or-nothing. Blinding was not needed because of this consistently
binary result.




