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Draft Genome Sequences of 171 Listeria monocytogenes
Isolates from Food-Related Listeriosis Outbreaks in California

from 2007 to 2017

Cindy H. Wu,2* Jenny Ng,? David Kiang?
aFood and Drug Laboratory Branch, California Department of Public Health, Richmond, California, USA

ABSTRACT This publication reports the availability of draft genome sequences of
171 Listeria monocytogenes strains isolated from various food-related sources from
California between 2007 and 2017. All isolates contain at least two antimicrobial re-
sistance genes.

isteria monocytogenes is a Gram-positive bacterium found in various food sources

and is the etiologic agent of listeriosis. In 2014, there were 675 cases of listeriosis
reported in the United States and 23% resulted in death (1). Symptoms of listeriosis
include fever, muscle aches, nausea, and diarrhea. Severe cases could lead to premature
delivery or stillbirth in pregnant women and bacteremia and meningitis in the immu-
nocompromised. Attenuated strains of L. monocytogenes have been used as cancer
vaccine vectors (2-4).

A total of 171 L. monocytogenes strains, isolated from foods and food-related
environmental swabs between 2007 and 2017, were sequenced. The strains were
isolated as described in the Bacteriological Analytical Manual (BAM) (5) with
modifications. For solids, semisolids, or liquids, 25 g of the sample was added to
225 ml of buffered Listeria enrichment broth (BLEB) containing pyruvate and incu-
bated at 30°C for 4 hours. Subsequently, selective reagents were aseptically added
to concentrations of 10 mg/liter acriflavine, 40 mg/liter cycloheximide, and 50 mg/
liter sodium nalidixic acid. Sample incubation continued at 30°C for 40 to 48 hours.
Samples were screened using real-time PCR (6), and potentially positive samples were
streaked onto RAPID'L.mono agar (Bio-Rad) and CHROMagar Listeria (CHROMagar). Colo-
nies with typical characteristics were streaked onto Trypticase soy agar with 0.6% yeast
extract (TSA-YE) and incubated at 30°C for 24 to 48 hours. Isolates were confirmed by
real-time PCR (6), motility test, beta-lysin disk test, catalase test, and Vitek (bioMérieux)
analysis.

A single colony grown on brain heart infusion (BHI) agar was inoculated into 5 ml of
BHI broth, without antibiotics, and incubated at 37°C with shaking at 200 rpm for 16 to
18 hours. Genomic DNA was extracted from the liquid culture using the DNeasy blood
and tissue kit (Qiagen) and quantified using a Qubit fluorometer (ThermoFisher Scien-
tific). DNA libraries were prepared using the Nextera XT DNA library preparation kit
version 2 (lllumina), and whole-genome sequencing was performed on an Illumina
MiSeq system using the MiSeq reagent kit version 2 (2 X 250-bp paired-end reads).
Default parameters were used for all software unless otherwise specified. FastQC
version 0.11.5 (http://www.bioinformatics.babraham.ac.uk/projects/fastqc/) was used
for quality control by examining the per-base-sequence quality, per-sequence quality
scores, and sequence length distributions. SPAdes version 3.8.2 (7) was used for de novo
assembly of the raw sequences, and contigs with less than 200 bp were removed. The
assembled contigs were deposited into NCBI GenBank and annotated through the
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Prokaryotic Genome Annotation Pipeline (PGAP) version 4.2 (https://www.ncbi.nIm.nih

.gov/genome/annotation_prok/).

Based on PGAP annotation results, the total numbers of genes found in the L.
monocytogenes isolates range from 2,890 to 3,322. Table 1 includes detailed informa-

tion for each of the isolates.

NCBI Pathogen Detection analysis (https://www.ncbi.nlm.nih.gov/pathogens) indi-
cates that all 171 isolates contain the antimicrobial resistance genes fosX (fosfomycin
resistance) and lin (lincomycin resistance), 24 (14.0%) contain bcrB and bcrC (bacitracin
resistance) genes, 2 (1.1%) contain fexA genes (florfenicol/chloramphenicol resistance),

and 2 (1.1%) contain tet genes (tetracycline resistance).

Data availability. All accession numbers and assemblies are available in GenBank.

Please see accession numbers listed in Table 1.
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