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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 for specific materials, systems and methods

The genomics data employed in this study is openly accessible and can be obtained from the NCBI database (https://www.ncbi.nlm.nih.gov/) using the respective
gene, protein, or genome IDs. All accession numbers for these genomes are provided in Table S1. The assignments of recombining genes generated in this study
have been deposited in a Figshare repository.
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In this study, 1416 phage-plasmids, 3585 phages and 20274 plasmids were studied. Their genomes were downloaded from the non-redundant
NCBI RefSeq database (http://www.ncbi.nlm.nih.gov/RefSeq/) and all accession numbers are stored in table S1.

In the quantification of recombining genes per mobile genetic element (Figure 2), it is noteworthy that not all phages and plasmids exhibit
both recombining and non-recombining genes. Specifically, the subset comprising 110 phages and 217 plasmids, which lacked both
recombining and non-recombining genes, was deliberately excluded from this analysis as well as all subsequent procedures. This exclusion
was carried out with a specific focus on the study's emphasis on gene flow between recombining elements and the potential conversion
between related cases. These cases were omitted due to their absence of homologous sequences with other elements.

In this study, no experimental validation was undertaken, implying that there was no necessity for biological or technical replications. All data
presented in this study can be reproduced using the provided datasets, following the outlined methods in the Methods section, and referring
to the information provided in the Data and Code Availability sections.

Our study did not involve any biological experiments or clinical trials, rendering randomization of samples unnecessary as an experimental
control.

In our study, blinding was not applied. Given that our research primarily involved genomic datasets of mobile genetic elements and focused
on in silico analyses to examine their recombination and conversion dynamics, the absence of biological experiments rendered blinding
unnecessary. Furthermore, our study, did not involve direct sample handling by humans or subjective assessments, naturally reduced the
potential for biases that blinding typically addresses in experiments.




