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ABSTRACT Microbial communities using anammox bacteria to remove nitrogen are
increasingly important in wastewater treatment. We report on 25 metagenome-assembled
genomes of low-abundance microbes from a partial nitritation anammox bioreactor system
that have not been described previously. These data add to the body of information about
this important wastewater treatment system.

Processes utilizing anammox bacteria for nitrogen removal have become popular for
energy-saving wastewater treatment since they do not require oxygen or organic carbon

for growth to convert ammonium (NH4
1) and nitrite (NO2

2) directly to nitrogen gas (N2) (1–7).
Microorganisms in partial nitritation anammox (PNA) bioreactors adapt to repetitive and
rapidly changing microaerobic and anoxic environments (5). The most abundant and active
functional groups involved in nitrogen cycling in PNA systems are anammox bacteria, am-
monia-oxidizing bacteria, and nitrite-oxidizing bacteria, and some of the strains appear to
be ubiquitous (8, 9); we are beginning to realize the extent of the metabolic versatility and
interactions within these microbiomes (8–10). We reported on metagenome-assembled
genomes (MAGs) of the most abundant and active microorganisms in a laboratory-scale
PNA bioreactor treating reject water from a full-scale struvite recovery process (11). There,
the bioreactor was inoculated with biomass from the York River Treatment Plant (Hampton
Roads Sewerage District, Seaford, VA), which uses a PNA deammonification process to treat
reject water from the solids dewatering facility (12).

This announcement includes 25 low-abundance MAGs with greater than 68% completion,
grouped into 16 clusters, that were recovered from the same laboratory-scale PNA bioreac-
tor and for which a specific role in the community has not been described (Table 1). These
additional MAGs add to the expanding body of knowledge about microorganisms present
in deammonification bioreactors at low abundance (e.g., each less than 1% based on
DNA sequencing coverage and collectively less than 5%, determined as described previously
[11, 13]).

Genomic DNA was extracted at multiple time points during operation of the bioreactor
(days 77, 231, 350, and 454) using a modified phenol-chloroform method (11). The quality of
the isolated DNA was determined using a Qubit 4 fluorometer (Thermo Fisher Scientific, MA,
USA), a NanoDrop 2000 spectrophotometer (Thermo Fisher Scientific), and gel electrophore-
sis. Sequencing libraries were prepared using the TruSeq DNA PCR-free kit (Illumina, CA,
USA) following the standard protocol as described (14), samples were sequenced on the
HiSeq 2500 platform (Illumina) at the University of Wisconsin-Madison Biotechnology Center
using 2 � 250-bp reads, and low-quality reads (quality scores of less than 20 and sequence
lengths of less than 100 bp) were removed using Sickle (15). A total of 18,106,239 reads
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from the metagenomic samples were processed with default parameters as described previ-
ously (11), using SPAdes v3.3.0 (16) for assembly, Anvi’o v5.5.0 (17) for binning, BBMap v38.22
(18) for mapping, Prodigal v2.6.3 (19), HMMER v3.2.1 (20), and NCBI Clusters of Orthologous
Groups (COGs) (21) for annotation, and ProDeGe v2.2 (22) and tetranucleotide frequency com-
parisons for further cleaning of the MAGs. Genome statistics were determined with CheckM
v1.0.3 (23), and taxonomy was assigned with GTDB-Tk v1.5.1 (database release 202) (24). The
unrooted phylogenetic tree (Fig. 1) comparing these MAGs with MAGs from previous studies
(8, 9) was generated using RAxML-NG v0.9.0 (25) and visualized with TreeViewer (https://
treeviewer.org). These MAGs add to our understanding of PNA bioreactors andmay aid in opti-
mization of these systems once the function of these low-abundant microbes is elucidated.

Data availability. Raw metagenomic sequence data and MAGs are available in
NCBI GenBank under BioProject accession number PRJNA559529. All custom scripts
are available at GitHub (https://github.com/GLBRC/metagenome_analysis).
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