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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 Research guidelines for submitting code & software for further information.

Data
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 list of figures that have associated raw data
- A description of any restrictions on data availability
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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

- PhANNs v1.0.0

- I-TASSER v5.1

- metabat v0.32.4

- checkm v1

- gtdb-tk v0.3

- CRT v1.1

- PILER-CR v1.0.6

- CheckV v0.7.0

- MAFFT v7.407

- TrimAL v1.4.rev15

- IQ-Tree v1.5.5

- R package phytools v0.6-99

- R package phylolm v2.6.2

- bwa v0.7.17-r1188

- bbmap v38.73

- bcftools v1.9

- FreeBayes v1.3.1

- Anvi'o v6.1

- R package ggplot2 v3.2.1

- iToL v4

- UCSF Chimera v1.11.2

- GNU parallel v20190722

- Easyfig v2.2.3

All metagenome assemblies are available through IMG (https://img.jgi.doe.gov) using accession numbers listed in Supplementary Table 1.

Other databases used in the study include:

- Pfam v31 (http://pfam.xfam.org/)

- NCBI GenBank (sequences downloaded on January 23 2019) - https://www.ncbi.nlm.nih.gov/

- Pdb79 v 190918, Pfam v32, and SCOPe70 v1.75, all provided as part of the HH-suite package (http://wwwuser.gwdg.de/~compbiol/data/hhsuite/databases/
hhsuite_dbs/)

- Gold (i.e. Genome Online Database - gold.jgi.doe.gov), accessed on April 19, 2019

No sample-size calculation was performed. The dataset was gathered from a total of 1,129 genomes and 2,684 metagenomes, mining publicly
available data from the IMG website. All datasets publicly available at the time were included in the study, so the sample size could not be
increased. The number of DGRs obtained (> 30,000) and their diversity being ~ 15 times larger than any other study published previously, the
sample size was judged sufficient for the type of analysis performed.

No data was excluded

All analyses were computational, and were reproduced at least twice in silico, always with a successful replication of the results.

None of the analyses required randomization

None of the analyses required random grouping, so that there was no need for any blinding. Since the analysis were primarily exploratory,
there was no expected trend in the distribution of the data and/or of the samples, and no test of e.g. the effect in one group vs the other.
Hence there was no parameter that could be retained from the investigators, and no assumption from the part of the investigator that could




