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ABSTRACT We sequenced two metagenomes of sediments from the East Fork
Poplar Creek in the Oak Ridge Reservation (Oak Ridge, TN), a natural stream that has
been contaminated with Hg from upstream sources, and we reconstructed 28 meta-
genome-assembled genomes of novel prokaryotic species.

The East Fork Poplar Creek (EFPC) ecosystem is contaminated with Hg from its use
to separate Li isotopes for thermonuclear weapons development during the 1950s and

early 1960s at the Y-12 National Security Complex in Oak Ridge, Tennessee (1). The release
of Hg into the EFPC ecosystem has selected for a unique microbial community that includes
many Hg methylators (2). In a recent study, we described the microbial community using
both 16S rRNA and shotgun metagenomic sequencing of eight sediment cores obtained
along the EFPC (3). Here, we have expanded and enhanced this work by identifying 28
metagenome-assembled genomes (MAGs) from a new sediment core.

The core was collected downstream in the New Horizon Region of the EFPC in January
2018 and generated two samples; one (EFPC-H) was from a depth of 0 to 3cm, and the
other (EFPC-K) was from a depth of 9 to 12cm. Each core section was homogenized prior to
the DNA extraction. The DNA was extracted from ;0.25 g of sediment using the MoBio
PowerSoil DNA kit, and the DNA was quantified using a Qubit 2.0 fluorometer (Life
Technologies, Carlsbad, CA, USA). DNA library preparation and sequencing reactions were
conducted at GENEWIZ, Inc. (South Plainfield, NJ, USA), and the NEBNext Ultra DNA library
preparation kit (New England Biolabs) was used following the manufacturer’s recommenda-
tions. The DNA library was quantified by real-time PCR (Applied Biosystems, Carlsbad, CA,
USA) and was loaded onto a HiSeq instrument according to the manufacturer’s instructions
(Illumina). Sequencing was performed using a 2 � 150-bp paired-end (PE) configuration in
high-output run mode; image analysis and base calling were conducted by the HiSeq
Control Software (HCS) on the HiSeq instrument. The .bcl files were converted to fastq files
and demultiplexed using Illumina bcl2fastq software. Sequence reads were trimmed with
Trimmomatic v.0.38, using the following options: ILLUMINACLIP:TruSeq3-PE.fa:2:30:10
LEADING:3 TRAILING:3 SLIDINGWINDOW:4:15 MINLEN:36. Trimmed reads were assembled
using MEGAHIT v.1.2.9 with default parameters together with the default preset meta-large
options to produce a single coassembly. We obtained 250,051,961 � 2-bp PE reads for
EFPC-H and 200,408,672� 2-bp PE reads for EFPC-F samples. Reads were mapped to the as-
sembly with Bowtie 2 (4) and were used for binning into MAGs using MetaBAT 2 (5). A total
of 28 MAGs of medium or higher quality (i.e., completeness of $50% and contamination of
#10%) (6), based on CheckM results (7), were selected for the announcement. Notably, 27
of the MAGs represent novel species as defined by the Genome Taxonomy Database (GTDB)
(release R05-RS95) (8). A more detailed list of the assembly statistics and taxonomy of all
MAGs can be found in Table 1. Furthermore, the relative abundances of the MAGs in the
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two metagenomes were calculated by competitive Bowtie 2 alignment (4) and then normal-
ized for genome equivalents in the metagenomic data size with averaged genome size for
the microbial community samples using MicrobeCensus (9). Additionally, we calculated the
80% truncated average depth (TAD80) for MAG abundance using the BedGraph.tad.rb script
of the enveomics collection (10) to remove outlier genes in terms of coverage, such as the
rRNA genes and other multicopy genes. All MAGs represented 0% to 0.4% of the total micro-
bial community of either EFPC-H or EFPC-K (Table 1). Each of the 28 MAGs was annotated
using the RASTtk genome annotation program (11) made available through the PATRIC
Bioinformatics Resource Center (12). Consistent with the history of anthropogenic contami-
nation with mercury at the EFPC, 27 of the 28 MAGs (all except MAG 124, a
Saccharimonadales bacterium from the Pastescibacteria phylum) contained either putative
heavy metal resistance genes or ATPase efflux pump genes. Notably, 17 of the 28 MAGs con-
tained traits for Se-assimilatory metabolism, including the candidate phyla Eisenbacteria and
Rokubacteria, which marks the first report of Se metabolism in these bacterial candidate
phyla. Default parameters were used for all software unless otherwise noted.

Data availability. Raw sequence reads are available under BioProject accession
number PRJNA670906. Genome sequences of MAGs are available under the GenBank
accession numbers provided in Table 1.
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