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Draft Genome Sequences of Pseudomonas Isolates Derived
from Glyphosate-Treated Sediments

Sabryna C. Cadavillo,a Morgan P. Stroud,a Madison Newman,a Jovan Zigic,a Samuel D. Roman,b Bernadette J. Connorsa

aScience Department, Dominican University New York, Orangeburg, New York, USA
bEdgemont High School, Scarsdale, New York, USA

ABSTRACT     Reported here are the genome sequences of Pseudomonas isolates that
were derived from glyphosate-treated sediment microcosms. Genomes were assembled
using workflows available through the Bacterial and Viral Bioinformatics Resource Center
(BV-BRC). The genomes of eight Pseudomonas isolates were sequenced, with genomes
ranging from 5.9 to 6.3 Mb.

lyphosate is a widely used broad-spectrum organophosphorus herbicide (1). Several
studies have shown that Pseudomonas communities are enhanced in glyphosate-

contaminated waters and soils (2–4), with some research demonstrating adverse effects
on the phenotypic characteristics of these bacteria (5, 6). In the current study, glyphosate
microcosms were created with 100 mL of sediment slurry derived from a suburban creek.
Sediment was collected in sterile containers by submerging the closed containers under
the surface of the substrate. Microcosms were created in sterile glass containers that were
loosely capped. The sediments were kept at room temperature and left untreated or sub-
jected to the addition of commercial-grade glyphosate at concentrations of 0.675% (low),
3.125% (medium), or 5.25% (high) (vol/vol) for 1 week. No other amendments were included.
A 1:10 serial dilution of the slurry was then created in sterile water using ; 0 . 5  g as the starting
material. Aliquots of each dilution were spread on eosin methylene blue (EMB) medium
(BD BBL EMB agar [Levine]; Fisher Scientific) and incubated for 24 h at 32°C. Isolates chosen
for full genome sequencing were selected following 16S rRNA gene analysis using universal
primer sets that recognize the V1 to V9 regions (Azenta Life Sciences). An NCBI BLASTn
search (7) determined that the isolates chosen for further analysis belong to the genus
Pseudomonas (see Table 1 for the GenBank reference accession numbers). These isolates,
along with a commercial Pseudomonas putida control strain purchased from Carolina
Biologicals, were inoculated onto Mueller-Hinton agar containing commercial glyphosate to
verify their ability to grow in the presence of the herbicide (Fig. 1).

Cells were grown in Luria broth at 32°C for 24 h prior to sedimentation. Genomic DNA
was extracted from cell pellets using the Qiagen QIAmp DNA kit and high-throughput (HT)
DNA kit. DNA was quantified using the Qubit 2.0 fluorometer, and integrity was verified
on a 1% agarose gel. The NEBNext Ultra DNA library preparation kit for Illumina, clustering,
and sequencing reagents were used following the manufacturer’s recommendations. DNA
was fragmented by acoustic shearing, end repaired, and adenylated. Adapters were ligated,
followed by enrichment using a limited-cycle PCR. The library was validated using D1000
ScreenTape and quantified using real-time PCR and a Qubit 2.0 fluorometer. Samples were
sequenced on an Illumina MiSeq instrument at Azenta Life Sciences, using a 2  150-bp
paired-end configuration. Image analysis and base calling were conducted by the MiSeq
Control Software (8). Raw sequencing data (bcl files) were converted into fastq files and
demultiplexed using Illumina bcl2fastq software. Reads were assessed for quality using
FastQC v0.11.5 (9). Low-quality reads and adapter regions were filtered using the bcl2fastq
tool v2.20.0.
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FIG 1 Growth of isolates in glyphosate. Pseudomonas isolates were streaked on Mueller-Hinton agar containing various concentrations of glyphosate
(0.675% to 5.25% [vol/vol]). Growth on these media was used to determine the concentrations of glyphosate used in subsequent experiments.

De novo genome assembly was performed through the Bacterial and Viral Bioinformatics
Resource Center (BV-BRC) v3.6.2 (https://www.bv-brc.org). The assembly was performed
using SPAdes v3.13.0 (10) with two Pilon iterations (11). Assembled contigs were then run
through the NCBI contamination screen, which found sequences that were trimmed and/or
excluded. Contigs were annotated using the NCBI Prokaryotic Genome Annotation Pipeline
(PGAP) v6.3 (12). Default software parameters were used unless otherwise specified. Assembly
and annotation statistics for contigs of . 3 00  bp are presented in Table 1. Species identity
was determined by performing a BLASTn search, using the largest contig, against NCBI taxo-
nomic identifier 136845 (Pseudomonas). These strains add to the genomic data available for
the Pseudomonas genus, supporting further investigation into their use as indicators of glyph-
osate contaminations of soil and water.

Data availability. The assembled sequences and annotations were deposited in
GenBank. Raw reads and assembled genomes are available under BioProject accession
number PRJNA898300.
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