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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
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This study is purely theoretical and does not collect any empirical data. We developed a theoretical framework to analyze how
horizontal gene transfer influences the diversity and coexistence of competing microbes. We applied this framework to populations
of two or multiple species. In each analysis, we changed the gene transfer rate, and performed numerical simulations with
randomized parameters to calculate the consequent coexistence feasibility or species diversity.

The numerical simulations were carried out by randomly sampling parameters in the given parameter space. The parameter ranges
was chosen around the physiological values of different parameters.

Parameters were randomly sampled from the given space following uniform distribution or normal distribution. Sample sizes are
larger than 500 in each simulation. No sample size calculation was performed. The sample sizes in this study is large enough for our
analysis.

No empirical data were collected in this study. All results were generated by numerical simulations.

The timing scale in the simulations is within 200 hours. Since the theoretical framework assumes the populations are well mixed,
spatial scale is not relevant in this study.

No data were excluded in this study.

All simulations were repeated at least three times. Each replication led to the same conclusion.

This is a theoretical study and did not collect empirical data. Randomization is not relevant.

This is a theoretical study and did not collect empirical data. Blinding is not relevant.




