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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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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

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

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

Study description

Research sample

Statistical analyses and visualizations:

R v4.0.1 with packages:

ggplot2 v3.3.3

rstatix v0.6.0

easystats v0.4.3

REAT v3.0.2

dip test v0.75-7

relaimpo v2.2-3

ggcorrplot v0.1.3

vegan v2.5-7

geosphere v1.5-10

General data management:

Excel v2011

All metagenomic datasets are publicly available at the European Nucleotide Archive (ENA) portal (https://www.ebi.ac.uk/ena/browser/home), the NCBI Short Reads

Archive (https://www.ncbi.nlm.nih.gov/), or both. The accession numbers (PRJEB44456, PRJEB52452, PRJNA289734, PRJNA352737, PRJEB9740, PRJNA479337,
PRJNA412741, and PRJNA588686) and sample designations and locations for the raw metagenomes are listed in Supplementary Table S1. In addition, we have
provided the matrix of gene copies for each sample of the Malaspina Vertical Profiles metagenomes, which is available in FigShare (https://

doi.org/10.6084/m9.figshare.19673688.v1).
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In this study, the average genome size (AGS) of free-living and particle-associated uncultured bacteria and archaea in marine waters
was determined based on publicly available metagenomes, and the AGS estimates were correlated with environmental variables
obtained simultaneously with the metagenome samples in tropical and polar oceans and up to the hadal region.

The samples used in the study from publicly available metagenomes represent DNA sequences of seawater microbial communities
captured in filters of 0.1–3 um in size. The DNA was sequenced using shotgun sequencing to retrieve the entire microbiome in a
sample. For our study, the prokaryotic fraction in each DNA sequence (metagenome) was retrieved via dedicated software that




