( B h‘ Microbiology

ICROBIOLOGY: Resource Announcements

3 | Bacteriology | Announcement

n

Check for
updates

Complete circular genome sequences representing prevalent
sub-lineages of clinical Listeria monocytogenes isolates

from Germany
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ABSTRACT We here present 27 closed genome sequences of clinical Listeria monocyto-
genes isolates representing 26 prevalent phylogenetic sub-lineages detected in Germany
within recent years. This information may facilitate analysis of ongoing and future
outbreaks and provides the basis for in-depth studies of outbreak strains and their
genetic characteristics.
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L isteria monocytogenes is the causative agent of listeriosis, a foodborne disease that
can lead to severe invasive infections (1). Here, we provide 27 closed genomes of
clinical L. monocytogenes isolates, which were collected from German listeriosis patients
between 2016 and 2023 and sent to the German Consultant Laboratory for Listeria for
subtyping. These genomes represent a selection of the most prevalent L. monocytogenes
sub-lineages causing listeriosis in Germany.

Selected isolates were thawed from glycerol stocks of the strain collection of the
Consultant Laboratory and cultivated in 3 mL brain heart infusion broth with shaking
(250 rpm) overnight at 37°C. Genomic DNA was extracted with the GenElute Bacterial
Genomic DNA Kit (Sigma-Aldrich), and the quality and concentration of the DNA were
determined with a NanoDrop spectrophotometer (Thermo Fisher Scientific) and the
Qubit fluorometer (Thermo Fisher Scientific). Short-read sequencing data were taken
from subcultures described in previous work (2) or generated by library construction
using the Nextera XT DNA Library Prep Kit (Illumina) and subsequent sequencing on a
NextSeq sequencer (lllumina) in paired-end sequencing mode (2 X 150 bp). The read
files were analyzed using an in-house quality control pipeline that includes, but is not
limited to, QCumber-2 v2.3.0 (3), FastQC v0.11.5 (4), and Kraken v0.10.6 (5). Libraries
for long read sequencing were constructed with the Rapid barcoding kit (SQK-RBK004 /
SQK-NBD114.24, Oxford Nanopore Technologies) and subsequently sequenced on a
FLOMIN106D or FLOMIN114 flow cell on a GridlON device (Oxford Nanopore Technol-
ogies) with ont-guppy-for-gridion base-calling models in the super-accurate mode, a
Q-score threshold of 10, and adapter trimming. Filtlong v0.2.1 (6) was used to refine the
obtained long reads based on the corresponding lllumina reads as an external reference,
while also keeping only reads with a minimal length of 3,000 bp. For filtering, the number
of target bases was set to 290,000,000 bp, resulting in a ~100- fold coverage. The filtered
long reads and the lllumina short reads were used in a hybrid assembly with Unicycler
v0.4.8 (7) to obtain a closed genome sequence. Ring closure was verified in Geneious
Prime 2025.0.2 (Dotmatics), which was also used to rotate the genome sequences to
the first nucleotide of the characteristic L. monocytogenes origin of replication (8). The
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genomes were then annotated with the Prokaryotic Genome Annotation Pipeline (PGAP)
v6.8 from the National Center for Biotechnology Information (NCBI) (9).

The 27 closed L. monocytogenes genomes represent 26 different multilocus sequence
typing (MLST) sequence types (STs), reflecting different phylogenetic sub-lineages. All
strains carry the Listeria pathogenicity island 1 (LIPI-1), and selected isolates addition-
ally possess LIPI-3 and/or LIPI-4. Twenty-three of the clinical isolates were assigned
to outbreak clusters, while four strains represented sporadic cases. Genome sizes vary
depending on the number of inserted prophages (according to PHASTER [10]). Several
isolates contain previously described plasmids carrying genes involved in heavy metal
transport (11, 12) (Table 1).

These genomes may promote the genetic characterization of sublineage-specific
virulence, resistance, and persistence traits of L. monocytogenes and the tracing of
outbreak clones in epidemiological studies.
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