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Policy information about availability of data

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

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.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

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

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

The datasets generated and analysed during this study have been deposited at https://doi.org/10.5281/zenodo.8435731. All source data, including sequence
alignments, phylogenetic trees, reference sequences and mutational spectra are available at https://doi.org/10.5281/zenodo.8435731. Accession numbers of all
sequences used in this study are provided in Supplementary Data 6. Human mutational signatures were obtained from the COSMIC database (https://
cancer.sanger.ac.uk/signatures/). Source data are provided with this paper.
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Mutational spectrum calculation across bacterial clades. Comparison and clustering of mutational spectra. Extraction of DNA repair
gene mutational signatures from hypermutator lineages. Decomposition of mutational spectra into signatures.

Mutational spectra were reconstructed using genome sequencing datasets from 84 bacterial clades across 31 bacterial species,
chosen to represent a broad genetic and ecological diversity of bacteria that have available genome sequencing datasets. This
dataset represents the mutational spectra of bacteria from a broad range of phylogenetic diversity and ecological niches. DNA repair
gene signatures were calculated from 50 naturally-occurring bacterial hypermutator lineages; this includes all of the identified
hypermutator lineages across the dataset. Datasets were previously published and we obtained them either from NCBI GenBank as
assemblies or from authors of previous studies.

We included all sequences from previously published datasets across 84 bacterial clades

Sequencing datasets were obtained either from public databases as FASTQ files or genome assemblies, or from previous study
Authors as genome sequence alignments or post-recombination removal variable sites alignments

We included all sequences from previously published datasets across 84 bacterial clades. These sequences were collected from all
continents and over several decades

No data were excluded from the analyses

Mutational spectra were calculated on six individual subclades of Neisseria gonorrhoeae and compared with the complete clade; all
spectra were highly similar

Sequences were divided into clades based on phylogenetic relationships




