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Metagenome-Assembled Genomes from Murine Fecal
Microbiomes Dominated by Uncharacterized Bacteria

Kiarash Rastegar,a Scott T. Kelley,a,b Varykina G. Thackrayc

aBioinformatics and Medical Informatics Program, San Diego State University, San Diego, California, USA
bDepartment of Biology, San Diego State University, San Diego, California, USA
cDepartment of Obstetrics, Gynecology, and Reproductive Sciences, University of California, San Diego, La Jolla, California, USA

ABSTRACT The laboratory mouse gut microbiome has been extensively studied, but
our understanding of its diversity remains incomplete. We report the assembly of 51 draft
metagenome-assembled genomes (MAGs) from murine fecal samples dominated by unchar-
acterized bacteria. These MAGs add to our understanding of gut microbial diversity in this
critical model organism.

Murine models are an important tool for studying the role of the microbiome in
different aspects of mammalian physiology and disease (1–3). Our research has explored

the relationship of the gut microbiome to sex steroid hormones, with a particular focus on the
hyperandrogenism that occurs in polycystic ovary syndrome (4–6). Here, we report on meta-
genome-assembled genome (MAG) assemblies from two murine fecal metagenomes domi-
nated by uncharacterized bacteria. Three-week-old C57BL/6N female mice were purchased
from Envigo and housed in a vivarium at the University of California, San Diego, with an auto-
matic 12-h light/12-h darkness cycle (light period from 6:00 a.m. to 6:00 p.m.). Mice were given
ad libitum access to water and food (Teklad global 18% protein extruded diet; Envigo). Fecal
samples were collected in the morning at 7 weeks of age. DNA was extracted from;100-mg
frozen murine fecal samples using the DNeasy PowerSoil kit (Qiagen) according to the manu-
facturer’s instructions, and extracted DNA was stored at 280°C. Libraries were prepared and
sequenced on an Illumina NovaSeq system at the University of California, San Diego Institute
for Genomic Medicine Genomics Center. Specifically, 100 ng of genomic DNA was sonicated
using an E220 focused ultrasonicator (Covaris) to produce 600-bp fragments, which were puri-
fied using Agencourt AMPure XP beads (Beckman Coulter). A KAPA HyperPrep kit (Kapa
Biosystems) was used to prepare Illumina libraries following the manufacturer's instructions.
Libraries were quality checked for their size and concentration with electrophoresis using a
high-sensitivity D1000 kit on a 2200 TapeStation (Agilent). Sequencing generated a total of
130.58 million reads combined for the two samples (60.64 million reads and 69.94 million
reads), and the resulting paired-end metagenomic fastq files were trimmed and quality con-
trolled using fastp v0.12.4 (7). The fastp program trimmed adapters, filtered out low-quality
reads, excised poor-quality bases from the 59 and 39 ends, and produced forward and reverse
sequences 100 nucleotides in length for further analysis. Assembly of the metagenomes was
performed with metaSPAdes v3.15.3 (8). The contigs were uploaded to KBase (9) and further
analyzed with the MaxBin 2.0 v2.2.4 (10) binning algorithm. These bins were then further
refined using DAS Tool v1.1.2 (11), which collapsed the number of bins from 116 to 51. The
DAS Tool bins were then annotated using the microbial genome annotator tool RASTtk
v1.073 (12). Once the annotations were complete, we used GTDB-Tk v1.7.0 (13) to taxonomi-
cally classify the bins. To check the composition of the genome, we used CheckM v1.0.18
(14), which shows the quality of the bins and how many single-copy genes they contain. To
determine which bins were the most abundant in the metagenomes, we used Salmon
v1.8.0 (15) to measure the abundance of the contigs in each bin by mapping the reads
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to the assembled contigs and determining how many times the contigs aligned to the
reads. The two read libraries were combined before the Salmon mapping process. All tools
used in the analysis were run with default parameters unless otherwise specified.

Table 1 details information on the bins, including the GenBank accession numbers, the
closest genome in the Genome Taxonomy Database (GTDB), the completeness of the
genomes, the number of contigs, and the NCBI-assigned taxonomy. The KBase workflow
also produced a plot of MAG genome quality, a phylogenetic analysis of the MAGs, and
a visualization of their functional pathways (16, 17). The Salmon analysis determined the
relative abundances of the MAGs (Fig. 1). The most abundant MAG according to the Salmon
analysis was a novelMuribaculum sp. strain (formerly S24-7) (bin 039) (Fig. 1 and Table 1).

Data availability. Raw metagenomic sequences and the MAGs can be found at NCBI
under BioProject accession number PRJNA876044. Details on the analysis of the assemblies
can be found as a KBase narrative (https://doi.org/10.25982/116829.47/1887425).
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FIG 1 Relative abundance in the most abundant bins. The relative abundance is the number of reads per bin divided
by the total number of reads in all of the KBase bins from both metagenome samples. The bin numbers can be
found next to the NCBI identifications in Table 1. The most abundant bin is bin 039, a Muribaculum sp. strain.
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