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Study description
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Data exclusions

Reproducibility

Randomization

genomes from the Global Ocean Eukaryotic Viral (GOEV) database (https://doi.org/10.6084/m9.figshare.20284713); Giant Virus Orthologous Groups (GVOGs)
database (https://zenodo.org/record/4762520/files/hmm.tar.gz); Virus-Host Database (https://www.genome.jp/virushostdb); Tara Oceans Eukaryotic Genomes
Database (https://www.genoscope.cns.fr/tara); NCBI database (https://www.ncbi.nlm.nih.gov/genome) . The data utilized in this study can be accessed from
GenomeNet at https://www.genome.jp/ftp/db/community/tara/PolarAdaptaiton/data/. Source data are provided with this paper.
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The study is based on metagenomic data generated by the Tara Oceans consortium over the years. We investigated genomes of
eukaryotic large DNA viruses to characterize the viral genome-level adaptation to polar environments.

Sunlit oceans (Tara Oceans). Thank you for raising this point. The choice of samples in our study was for ensuring the diversity of viral
communities at a global scale. 924 samples from Tara Oceans encompass different geographical locations/biomes, which could help
people understand the biogeography of giant viruses. The samples we selected aim to represent the viral communities of giant
viruses, as well as their potential hosts.

The study did not involve any sampling. We used data generated by the Tara Oceans consortium. The selection of datasets for this
study was informed by findings from earlier research. Past studies revealed that the abundance of giant viruses is mainly detected
within the pico-size fraction of Tara Oceans metagenomic data. Concurrently, a significant proportion of their host cells span a size
fraction ranging from 0.8-2000 µm. With this insight, to capture a comprehensive spectrum of giant viruses, whether "free-living" or
in an infecting state, we opted to incorporate datasets (924 metagenomes) from both the Tara Oceans prokaryotic and plankton size
fractions.

We utilized all Tara Oceans metagenomes for the reasons previously mentioned. These metagenomes were generated for earlier
publications and are archived at the ENA under accession PRJEB402. Tom O. Delmont accessed and downloaded this public data to
create the Global Ocean Eukaryotic Viral (GOEV) database. The Tara Oceans metagenomes and GOEV database are currently
recorded in both the Genoscope and Kyoto University supercomputer systems. Additionally, the data, which includes both the raw
metagenomes and the GOEV database, is publicly accessible at https://doi.org/10.6084/m9.figshare.20284713.

The Tara Oceans sampling began on September 1st, 2009, and concluded on March 18th, 2012. A year later, the Tara Arctic sampling
project commenced on June 3rd, 2013, and wrapped up on October 27th, 2013. The sampling spanned four primary marine biomes:
Westerlies, Coastal, Trades, and Polar, covering a latitude range of 143°.

No data was excluded.

All data is available, and the tool is available for all to reproduce our findings.

The sampling points of Tara Oceans were not randomly chosen. However, the Tara Oceans consortium has taken several measures to
control the covariates. Firstly, Tara Oceans utilized standardized sampling protocols and equipment, ensuring consistency in all
samples across different biomes and time points. Secondly, Tara Oceans sampling locations were selected to maximally cover a wide
range of ecosystems through the optical data from satellites. Thirdly, Tara Oceans' sampling spanned different seasons, months,
dates, and times for each biome, which ensures that the observed biogeographical patterns aren't a mere reflection of the sampling
season or date. Alongside biological samples, Tara Oceans also gathered detailed physical and chemical data. These measurements
help control for various environmental gradients when analyzing biological data.




