


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

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

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.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

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

each bin with CAP331 (v2015-10-02; options -o 16 -p 95 -h 100 -f 9) to solve overlapping overhangs with 95% of sequence similarity between
contigs.

MAGs' completeness and single copy gene redundancy (contamination) was estimated in checkM (v1.0.18, lineage_wf) and the placement in
the prokaryotic tree of life of each MAG with completeness larger than 50% and contamination lower than 10% was used to plot a tree
depicting the phylogenetic relationships between them (Fig. 1; iTOL33 v4). Finer taxonomic assignation of the resulting 317 MAGs were
estimated against the Genome Taxonomy Database (release r89) using GTDB-Tk34 (v1.0.2; classify_wf).

All 619 bins were annotated, including gene prediction, tRNA, rRNA and CRISPR detection with prokka35 (v1.13) with default options, using
the estimated Domain classification from checkM output as argument of the --kingdom option. Additionally, MAGs' predicted coding
sequences were annotated against the KEGG orthology database8 with kofamscan36 (v1.1.0; database timestamp 2019-10-15), and against
the PFAM database (release 31.0) with hmmer37 (v3.1b2) with options --domtblout -E 0.1.

The abundance of each MAG was assessed by mapping competitively the reads from the 58 metagenomes against a MAGs database using
blastn22 (v2.7.1; options -perc_identity 70 -evalue 0.0001). Metagenomic reads were randomly subsampled to the smallest sequencing depth
value (4,175,346 read pairs) with bbtools (v38.08, reformat.sh; https://sourceforge.net/projects/bbmap/). Only reads with alignment
coverage larger than 90% were kept for downstream analyses. Likewise, we kept only those metagenomic reads with a sequence identity
higher than 95%.

All raw sequences are publicly available at both DOE's JGI Integrated Microbial Genomes and Microbiomes (IMG/MER) and the European Nucleotide Archive (ENA).
Individual metagenome assemblies, annotation files and alignment files can be accessed at IMG/MER. All accession numbers are listed in Table S1. The co-assembly
for the MAG dataset construction can be found through ENA at https://www.ebi.ac.uk/ena with accession number PRJEB39642, the nucleotide sequence for each
MAG and their annotation files can be found through BioStudies at https://www.ebi.ac.uk/biostudies with accession S-BSST457 and also in the companion website
to this manuscript at https://malaspina-public.gitlab.io/malaspina-deep-ocean-microbiome/.

This study is based on the metagenomic analyses of 58 ocean samples collected during the Malaspina 2010 Global Expedition
((http://www.expedicionmalaspina.es).

A total of 58 water samples were taken during the Malaspina 2010 expedition corresponding to 32 different sampling stations
globally distributed across the world’s oceans (Figure 1A).

For each sample 120 l of seawater were sequentially filtered through a 200 and a 20 !m mesh to remove large plankton. Further
filtering was done by pumping water serially through 142-mm polycarbonate membrane filters of 0.8 !m (Merk Millipore, Darmstadt,
Germany, Isopore polycarbonate) and 0.2 !m (Merck Millipore, Express Plus) pore size with a peristaltic pump (Masterflex,
EW-77410-10). The filters were then flash-frozen in liquid N2 and stored at -80 °C until DNA extraction for whole community high-
throughput shotgun sequencing.

A total of 58 samples from the bathypelagic ocean were collected from 32 stations. We focused on the samples collected at the
depth of 4000 m, although a few samples were taken at shallower depths, all within the bathypelagic realm (average depth: 3731 m)
in the tropical and subtropical oceans.

All metadata information of the samples collected in presented in Table S1.

No data was excluded




