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ABSTRACT We report the recovery of metagenome-assembled genomes (MAGs) from
fecal samples collected in 2018 from five healthy adult female pigs in southeast England.
The resulting nonredundant catalog of 192 MAGs encompasses 102 metagenomic species,
41 of them novel, spanning 10 bacterial and 2 archaeal phyla.

The domestic pig is one of the most common livestock animals in the world.
However, taxonomic and genomic diversity within the pig gut microbiome remains

largely unexplored. We therefore applied metagenomic sequencing and analysis to
five fecal samples from pigs raised on a commercial livestock farm in Surrey, UK, with-
out the use of antibiotic supplements.

Ethical approval was obtained from the University of Surrey’s Animal Welfare and
Ethical Review Body under agreement NERA-2018-011. DNA was extracted from five
freshly voided fecal samples using the PowerSoil DNA isolation kit (MoBio Laboratories,
Inc., CA, USA) before library construction using the Nextera XT library preparation kit
according to the manufacturer’s recommendations. The final pool quality was assessed
using the Agilent 2200 TapeStation system and the concentration quantified using
Qubit v4. A total of 243,575,779 paired-end reads (2 � 150 bp) were generated on the
Illumina NextSeq platform. All subsequent bioinformatics tools were run with default pa-
rameters unless otherwise specified. The read quality was assessed using FastQC v0.11.8,
before mapping to the host genome (GenBank accession no. GCF_000003025.6) for
depletion of the host reads using Bowtie2 v2.3.4 and SAMtools v1.9.0 (1–5) (https://doi
.org/10.6084/m9.figshare.16896877.v3).

Sample-specific assemblies were generated using MegaHIT v1.0.6 (6), and the host-
depleted reads were mapped back to the assemblies using Bowtie2 and SAMtools to
determine the coverage. Contigs were binned using MetaBAT 2 v2.12.1 (7) (contig
length, $2.5 kb), CONCOCT v1.1.0 (8), and MaxBin 2 v2.2.7 (9) (contig length, $1 kb).
DAS Tool v1.1.2 was used to integrate the bin predictions and create five sets of opti-
mized, nonredundant metagenome-assembled genomes (MAGs) (10). CheckM v1.0.13
(11) was used to obtain estimates of the completion and contamination, and bins with
$70% completion, #10% contamination, and/or a quality score (completeness minus
5� contamination) of .50 were followed up as “medium- or high-quality MAGs.”
MAGs were dereplicated using dRep v2.6.2 (12) at 95% and 99% average nucleotide
identity (ANI) (for species and strains, respectively). Taxonomic assignments were
made using the Genome Taxonomy Database Toolkit v1.5 (GTDB-tk) with the release
202 database (13). Proteomes were predicted using Prodigal v2.6.1 (14) before compar-
ison against 400 universal marker proteins using PhyloPhlAn v3.0.58 (15) in accordance
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with DIAMOND v0.9.34 (16) and using the supermatrix configuration at a high diversity
scale. Multiple sequence alignment and subsequent refinement were performed using
MAFFT v7.271 and trimAl v1.4 (17, 18), before tree construction and refinement using
FastTree v2.1.10 (19) and RAxML v8.2.12 (20), respectively. All trees were visualized and
annotated using iTol v5.7 (21).

This workflow resulted in a nonredundant catalogue of 192 MAGs, representing 102
metagenomic species spanning 12 phyla. Forty-one of the species are considered
novel, showing no classification within currently available databases, including a repre-
sentative of a new family within the order Christensenellales (Fig. 1; Table 1).

Data availability. The shotgun sequence data have been deposited at the NCBI
under BioProject accession number PRJNA672868 and BioSample accession numbers
SAMN16580178, SAMN16580179, SAMN16580180, SAMN16580181 and SAMN16580182,
with supplementary information on Figshare at https://doi.org/10.6084/m9.figshare
.16896877.v3. The recovered MAGs dereplicated at 99% ANI can be found on Figshare at
https://doi.org/10.6084/m9.figshare.16896877.v3, with the assemblies representing novel
species available under NCBI BioProject accession number PRJNA672868 (Table 1).

Tree scale: 0.05
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FIG 1 Phylogeny of 114 metagenome-assembled genomes from five pig fecal samples. Computed using PhyloPhlAn with the supermatrix configuration on
400 universal merger genes at high diversity scale; visualized and annotated using iTOLv5.7, with the scale bar depicting internal branch lengths. The phyla
assigned by GTDB are shown by color. Branch point colors subdivide the traditional phylum Firmicutes into the three phyla assigned by GTDB. Blue filled
rectangles represent known species within GTDB, with unfilled shapes representing novel species. The asterisk denotes the placement of the representative
of a new family within the order Christensenellales.
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