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Listeria monocytogenes is a major foodborne pathogen caus-
ing listeriosis disease in humans. Fish is a product that can
serve as a transmission source. Here we present the whole-
genome sequence (WGS) of L. monocytogenes strain 64_37
isolated from a trout fillet. Initial de novo assembly of II-
lumina raw reads produced 40 contigs of 3,016,736 bp and
a GC% content of 37.85%. Further reference-based assembly
resulted in a high-quality genome consisting of one scaf-
fold with a total length 2,957,126 bp and a completeness of
99.99%. A rep26-type replicon plasmid was detected. MLST
analysis assigned strain 64_37 to serogroup Ila and sequence
type (ST) 204 of clonal complex (CC) 204. Functional annota-
tion using the Rapid Annotation using Subsystem Technology
(RAST) server revealed 2,949 coding sequences and 41 RNA
sequences. Pan-genome analysis identified 88 unique genes
in strain 64_37. Investigation of the pathogenic potential of L.
monocytogenes 64_37 revealed the presence of multiple vir-
ulence genes. Investigation of the presence of antimicrobial
resistance (AMR) genes suggested resistance to lincosamide,
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cationic peptides, fosfomycin and fluoroquinolone. This data

provides an overview of pathogenic potential of L. monocy-

togenes 64_37 and can be used to further shed light on its
presence in fish products.

© 2025 The Author(s). Published by Elsevier Inc.

This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)

Specifications Table

Subject

Specific subject area
Type of data

Data collection

Data source location

Data accessibility

Biology

Genome sequencing and in silico analysis.

Genome sequence, tables and figures.

Listeria monocytogenes 64_37 was isolated in 1997 in Austria from trout fillet, the genomic
DNA was obtained from the pure culture and sequenced by Novogene (Novogene,
Cambridge, UK) on Illumina NovaSeq 6000 platform (Illumina, San Diego, CA, USA).
Standard procedures were followed, including library preparation, and 2 x 250 bp
paired-end sequencing. The raw reads were checked for their quality with FastQC v0.11.9,
trimmed using Cutadapt v4.5 and assembled de novo using the Unicycler v0.5.1. The
quality of the de novo assembly of L. monocytogenes was checked with Quast v5.0.2 and
the final reference-based assembly was generated using Ragout v2.3. Genome
completeness and contamination were assessed with CheckM2. PlasmidFinder v 2.1 was
used for plasmid detection, and the genome was aligned against the reference sequence
with MAUVE. DNAPIlotter was employed to visualize the pseudochromosome map of the L.
monocytogenes 64_37. The multilocus sequence typing (MLST) was performed with the
MLST locus scheme for L. monocytogenes using BIGSdb-Pasteur. Functional annotation was
conducted using the RAST server. Pan-genome analysis was performed using Prokka v1.14.5
and Roary v3.13.0. The presence of virulence and antimicrobial resistance (AMR) genes was
determined with ABRicate v1.0.1 against the Virulence Factor Database (VFDB), ResFinder
and the Comprehensive Antibiotic Resistance Database (CARD).

Laboratory of Food Quality Control and Hygiene, Department of Food Science and Human
Nutrition, Agricultural University of Athens, 118 55 Athens, Greece.

Raw sequence data of L. monocytogenes 64_37 was deposited in the Sequence Read Archive
(SRA) under accession number SRR35782905
(https://www.ncbi.nlm.nih.gov/sra/?term=SRR35782905): WGS of Listeria monocytogenes
64_37 isolated from trout fillet.

—

. Value of the Data

« Listeria monocytogenes is an important foodborne pathogen commonly associated with fish
and fish products. The whole genome sequence of the strain isolated from trout fillet will
provide valuable insights into its adaptation in this environment.

» The data presented in this manuscript is useful for researchers working in the fields of mi-
crobial ecology and food safety.

» The genomic information of L. monocytogenes 64_37 presented in this study can facilitate
comparative and evolutionary analyses among strains isolated from different food sources.

2. Background

Fish and fish products are important components of the human diet. Despite being excellent
sources of nutrients, fish can also serve as a source of pathogenic bacteria, including Listeria
monocytogenes [1]. Strains of L. monocytogenes have previously been isolated from salmon and
trout, among them several have been linked to large multicountry outbreaks of listeriosis, a
severe disease with high fatality rate [2,3]. Therefore, whole-genome sequencing (WGS) of L.
monocytogenes strains isolated from fish and fish products is important for understanding of
their genetic characteristics, virulence potential and antimicrobial resistance.
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3. Data Description

Here, we present a high-quality genome of L. monocytogenes strain 64_37 isolated from a
trout fillet. The initial de novo assembly of the paired-end Illumina sequencing reads resulted in
40 contigs with total length of 3,016,736 bp and a GC% content of 37.85%. The final reference-
based assembly comprised one scaffold of total length 2,957,126 bp with completeness of 99.99 %
and contamination level of 1.07%. In addition, a rep26-type replicon plasmid was detected.
MLST analysis assigned strain 64_37 to serogroup Ila and ST204 of CC204. Alignment of strain
64_37 with the reference strain L. monocytogenes EGD-e and a fish-derived complete genome
of L. monocytogenes, together with the circular representation of its genome, are presented in
Fig. 1.

Genome annotation performed with Rapid Annotation using Subsystem Technology (RAST)
server identified 2,949 coding sequences and 41 RNA sequences (Table 1).
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Fig. 1. (A) Alignment of L. monocytogenes strain 64_37 against the reference chromosome of L. monocytogenes EGD-e
and fish derived isolate GIMC2105:Lmc10258 generated using MAUVE. The horizontal axis indicates genomic position
(bp). Syntenic regions are represented as local colinear blocks (LCBs) in different colors, with block height corresponding
to the level of local nucleotide identity between the genomes. White gaps between LCBs represent regions of genomic
divergence between the strains. (B) Circular genome map of the L. monocytogenes 64_37 generated with DNAPlotter.
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Table 1

Characteristics of the genome assembly of L. monocytogenes 64_37 according to the RAST server.
Sequence trait Value
Size (bp) 2,957,126
GC Content (%) 37.8
Number of Contigs 1
Number of Subsystems 266
Number of Coding Sequences 2,949
Number of RNAs 41

Subsystem Coverage Subsystem Category Distribution Subsystem Feature Counts

@ M Amino acids and derivatives (186)
@ M Virulence, Disease and defense (38)
@ M Potassium metabolism(6)
@ M Cell wall and capsule (48)
@ M Stress response (36)
@ ' Photosynthesis (0)
@ M RNA metabolism (41)
@ W Fatty acids, lipids, and isoprenoids (50)
@ M Nodulation (0)
@ Carbohydrates (196)
@ M Secondary metabolism (4)
@® 1 Motility and chemotaxis (5)
® M Nucleosides and nucleotides (82)
@ Regulation and cell signaling (20)
® M Protein metabolism (132)
@® Phosphorus metabolism (0)
@ I DNA metabolism (59)
@ M Dormancy and sporulation (7)
@ M Nitrogen metabolism (5)
@ M Cell division and cell cycle (4)
n ism of i (s)
@ M Miscellaneous (17)
Iron acquisition and metabolism (17)
Phages, p ids (14)
Respiration (24)
Membrane transport (35)
C i ins, p ic groups, pi; (100)
Sulfur metabolism (5)

PERAEO®

Fig. 2. Protein encoding genes of the L. monocytogenes 64_37 assigned to subsystems categories according to the RAST
server.

Among the annotated features, the most represented categories were related to carbohydrates
(196), amino acids and derivatives (186), protein metabolism (132), cofactors, vitamins, pros-
thetic groups and pigments (100) as well as nucleosides and nucleotides (82) (Fig. 2).

Pan-genome comparison between L. monocytogenes 64_37, EGD-e and the fish-derived L.
monocytogenes isolate GIMC2105:Lmc10258 revealed that all genomes shared 2,691 core genes,
whereas strain 64_37 possessed 88 unique genes, primarily encoding hypothetical proteins
(Fig. 3).

The investigation of the pathogenic potential of L. monocytogenes 64_37 showed the presence
of multiple virulence genes (Table 2).

Screening for antimicrobial resistance genes revealed the presence of lin, mprF, fosX and
norB suggesting resistance of the strain to lincosamide, cationic peptides, fosfomycin and flu-
oroquinolone, respectively [4].

4. Experimental Design, Materials and Methods

Listeria monocytogenes 64_37 was isolated in 1997 in Austria from a trout fillet. The cul-
ture was grown in BHI broth (Oxoid, Basingstoke, United Kingdom) at 37 °C. High quality ge-
nomic DNA was extracted with the NucleoSpin DNA RapidLyse kit (MACHEREY-NAGEL, Diiren,
Germany) according to the manufacturer’s instructions.

WGS of the L. monocytogenes 64_37 was performed by Novogene (Novogene, Cambridge,
UK) using the Illumina NovaSeq 6000 platform (Illumina, San Diego, CA, USA). Standard pro-
cedures were followed, including library preparation, 2 x 250 bp paired-end sequencing and
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Fig. 3. Venn diagram showing the distribution of shared and unique genes among L. monocytogenes strains.

Table 2
Virulence genes identified in L. monocytogenes 64_37.
Gene Product
prfA Listeriolysin positive regulatory protein
plcA Phosphatidylinositol-specific phospholipase ¢
hly Listeriolysin O precursor
mpl Zinc metalloproteinase precursor
actA Actin-assembly inducing protein precursor
plcB Phospholipase C
clpC Endopeptidase Clp ATP-binding chain C
pdgA Peptidoglycan N-deacetylase
inlA Internalin A
inlB Internalin B
inlC Internalin C
inlF Internalin F
inlk Internalin K
inlJ Internalin ]
IntA Listeria nuclear targeted protein A
iap/cwhA P60 extracellular protein invasion associated protein lap
hpt Hexose phosphate transport protein
IplA1 Lipoate protein ligase
clpE ATP-dependent protease
aut Autolysin
oatA Peptidoglycan O-acetyltransferase
lap Listeria adhesion protein Lap
lapB Listeria adhesion protein LapB
fbpA Fibronectin-binding protein
IspA Signal peptidase II
IpeA Lipoprotein promoting cell invasion
bsh Bile salt hydrolase
prsA2 Post translocation chaperone PrsA2
clpP ATP-dependent Clp protease proteolytic subunit
gtcA Wall teichoic acid glycosylation protein GtcA

ami

Autolysin amidase adhesin
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subsequent bioinformatics analysis. Raw sequencing reads were assessed for quality with FastQC
v0.11.9 [5], trimmed using Cutadapt v4.5 [6] and assembled de novo using the Unicycler v0.5.1
[7]. The quality of the de novo assembly of L. monocytogenes was assessed with Quast v5.0.2
[8]. The final reference-based assembly was generated with Ragout v2.3, with the L. monocyto-
genes EGD-e reference genome (NC_003210.1) [9]. The L. monocytogenes EGD-e strain was cho-
sen as the reference genome as it represents the official reference of ReSeq and GenBank for
the species. Genome completeness and contamination were evaluated with CheckM2 [10]. Plas-
midFinder v2.1 was used to screen for plasmids [11]. The genome assembly was aligned against
the EGD-e reference sequence and one randomly picked fish-derived strain GIMC2105:Lmc10258
(NZ_CP127191.1) using MAUVE [12]. The circular genome map was generated with DNAPlotter
[13]. The MLST profile of L. monocytogenes strain 64_37 was determined using the MLST locus
scheme for L. monocytogenes at BIGSdb-Pasteur [14]. Functional annotation was performed us-
ing the RAST server [15]. The pan-genome of three L. monocytogenes strains 64_37, EGD-e, and
GIMC(C2105:Lmc10258 was analyzed using Prokka v1.14.5 and Roary v3.13.0 [16]. The Venn dia-
gram was constructed using the InteractiVenn [17]. The presence of virulence and AMR genes in
genome was determined with ABRicate v1.0.1 against the Virulence Factor Database (VFDB), Res-
Finder and the Comprehensive Antibiotic Resistance Database (CARD) [18-21]. All bioinformatics
tools used in this study were run with default parameters.

Limitations
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