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Metagenome-assembled genomes from irradiated human 
dental plaque
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ABSTRACT We provide 309 quality-controlled bacterial metagenome-assembled 
genomes recovered from supragingival plaque metagenomes. Samples were collected 
from head and neck cancer patients following radiotherapy, so the recovered genomes 
can be useful to investigate the effects of oral cavity irradiation on oral microbiome 
members.
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R adiotherapy is a standard therapeutic approach for head and neck cancer (1), but 
this comes at the cost of treatment-related oral toxicities (2). Radiation-related caries 

is an aggressive painless form of dental caries that affects almost a third of irradiated 
head and neck cancer patients (3). Although its pathophysiology remains elusive, 
paralleling conventional caries (4), microbial participation in its onset and progression 
is likely. In a previous study (5), we collected and metagenomically sequenced supragin­
gival plaque samples (n = 24) from head and neck cancer patients treated with radio­
therapy (some of whom developed radiation-related caries). Following DNA extraction 
of plaque samples as previously described (6), metagenomic library preparation was 
performed with the Nextera-XT DNA Library Prep Kit (Illumina) and sequenced on 
the Illumina NovaSeq 6000 (2 × 150 bp), generating 734 M paired-end metagenomic 
reads. Following preprocessing with kneaddata version 0.7.7-alpha (https://github.com/
biobakery/kneaddata) for the removal of low-quality and contaminating (human or 
phiX174) reads, resulting metagenomes had an average depth of 2.5 Gbp (range: 0.2–
12.6 Gbp).

Considering that little is known about the potential genetic alterations induced and 
selected by radiotherapy on human microbiome members, we reconstructed microbial 
genomes from irradiated plaque metagenomes. Metagenomic assembly was performed 
with MEGAHIT version 1.1.1 (7), and after filtering of contigs shorter than 1,000 bp, 
binning was performed with MetaBAT2 version 2.12.1 (8) using the coverage informa­
tion computed by mapping reads against contigs with BowTie2 version 2.2.9 (9). The 
resulting 659 metagenome-assembled genomes (MAGs) were quality checked with 
CheckM version 1.1.3 (using the lineage_wf option) (10), and MAGs with either complete­
ness ≤50% or contamination >5% were tagged as low quality (n = 350). Considering the 
ubiquity of fungi such as Candida albicans in the human oral cavity (11), we evaluated 
the possibility that eukaryotic MAGs were among the low-quality set by running BUSCO 
version 5.6.1 (12). Since no eukaryotic MAGs were retrieved, all low-quality MAGs were 
discarded. The remaining 309 at least medium-quality prokaryotic MAGs are available 
through this Announcement.

Taxonomic classification of these MAGs according to GTDB-Tk version 2.3.2 (r207 
database) (13) and PhyloPhlAn version 3.1 (vJun23 database) (14) is provided in Table 
1, as well as genome characteristics (size and GC content), assembly metrics (number 
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of contigs, N50, coverage, and CheckM completeness and contamination), and genomic 
features (number of coding sequences [CDSs], tRNAs, and rRNAs) as annotated using 
Prokka version 1.14.5 (15). All aforementioned tools were applied with default parame­
ters. We also indicate in Table 1 whether the MAG was recovered from a metagenome 
from an individual who developed radiation-related caries. According to the widely used 
criteria (16), the resource spans 122 high-quality and 187 medium-quality MAGs, all of 
which were assigned to the domain Bacteria, with 9 bacterial phyla represented. Overall, 
genome size ranged between 376 and 3,422 kbp, and GC content ranged between 27.4% 
and 72.4%, with rRNAs retrieved for 57.3% of the MAGs. This resource will enable insights 
into the genomic characteristics of plaque microbes in the post-radiation oral environ­
ment and their potential role in biofilm-dependent diseases.
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