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Field work, collection and transport
Field conditions

Sequence data generated in this study have been deposited in the European Nucleotide Archive69 (ENA) under the INSDC accession number PRJEB34453 [https://
www.ebi.ac.uk/ena/browser/view/PRJEB34453] using the data brokerage service of the German Federation for Biological Data70 (GFBio), in compliance with the
Minimal Information about any (X) Sequence (MIxS) standard71. Environmental data from the cruise are available in the supplement and on PANGEA under the
accession number PANGAEA.906247 [https://doi.pangaea.de/10.1594/PANGAEA.906247]. The Atlantic Ocean Reference Gene Catalogue (AOM-RGC), assembled
contigs and predicted genes are available at https://service.icbm.uni-oldenburg.de/data/AOM_data/.

The assembly pipeline as well as scripts used for dataset generation and analysis are available at https://github.com/LeonDlugosch/Atlantic-Ocean-Metagenomes.

Metagenomic analysis of samples collected at 22 stations at 20 m depth in the Atlantic and Southern Ocean between 62°S and 47°N
covering all relevant biogeographic provinces.

The locations of the samples were chosen to obtain representative samples from all biogeographic provinces along the transect from
Antarctic to temperate north Atlantic waters. Constraints were the prefixed itinerary of the reseach vessel. Due to limited sequencing
and analytical capacities only samples from 20 m depth were included in this study. All metadata used in this study stem from the 20
m samples. For the metagenomic analyses ee targeted only the prokaryotic and picoeukaryotic microbes of the water samples and
therefore obtained them by prefiltering the samples through 3.0 µm and collecting them on 0.2 µm filters.

Environmental variables as metadata were also analysed (e.g. salinity, water temperature, chlorophyll, particulate organic carbon,
inorganic nutrients, particulate nitrogen)

THe strategy was to include all biogeographic provinces along this transect in the set of stations. Samples at 20 m depth were
collected with 12 L Niskin bottles mounted on a rosette sampler. Sample size of 40 L was necessary to collect enough microorganisms
for extracting enough DNA for subsequent sequencing and bioinformatic analysis.

Data were generated from the metagenomes sequenced on an Illumina HiSeq 25000 instrument. Responsibel Persons are Rolf Daniel
and Anja Poehlein. Biogeochemical and microbial data were generated from the samples collected and are available at https://
doi.pangaea.de/10.1594/PANGAEA.906247. Environmental data af the stations were recorded by the Research Vessel Polarstern and
are published (hdl:10013/epic.40372, hdl:10013/epic.40370) https://doi.org/10.1594/PANGAEA.802809 -, https://doi.org/10.1594/
PANGAEA.802810. Responsible person is Meinhard Simon

Oceanigraphic cruises are planned far ahead and the planning sets the general time frame. This was also the case for our cruises ANT
XXVIII/4 and -/5. Hence and to meet the cruise schedule, sampling at the stations in the Southern Ocean started on March 16, 2012
and ended at the northernmost station in the Atlantic on May 11, 2012. Te entire transect covered 13,000 km.

only unreliable sequencing data not passing our quality checks were excluded from further analyses.

The metagenomic analysis of samples from a single station are based on a single sample. Due to logistic and financial constraints
replicate samples could not be taken. But this procedure is quite normal in these types of analyses.

this procedure is never applied in any microbial oceanographic study. For such studies it is always important to know the origin and
location of the samples and depth at which they were collected.

this procedure is never applied in any microbial oceanographic study and would not yield better results than analysing identified
samples

Oceanographic study,between the Southern Ocean and the North Atlantic based on samples collected by a rosette sampler from RV
Polarstern, rough to smooth sea conditions from sea surface temperatures around 0°C to 28°C




