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ABSTRACT The genome of Listeria monocytogenes Lm208 strain has been sequenced
and assembled. The draft genome has been automatically annotated. Considering its
specific ability to grow faster at low temperatures in the presence of exogenous fatty
acids, the annotation of genes related to fatty-acid metabolism was investigated using
local and multiple sequence alignments.
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L isteria monocytogenes is a foodborne pathogen responsible for listeriosis. Lmo208
(CNL895805, serotype 1/2a), isolated in 1992 from a sheep’s brain, can grow faster
at low temperature in the presence of exogenous unsaturated fatty acids (FA) (1, 2).
Genomic DNA was extracted and purified from a 16-h culture in Tryptic Soy Broth (TSB)
using the Wizard Genomic DNA Purification Kit (Promega, France). DNA sequencing was
performed at the “Institut du Cerveau et de la Moélle” (Paris, France). After quantification,
DNA-seq libraries were prepared with the Nextera XT DNA Flex Library kit (Illumina, San
Diego, USA). Whole Genome Sequencing (WGS) was performed on the NextSeq 500
system using a paired-end read length of 2 x 150 bp with the lllumina High Output kits.
Raw reads (1,217,365 sequences; 151 bp) were analyzed using tools of the Galaxy portal
(https://galaxy.migale.inrae.fr/). Trimming was performed with the following parameters:
Initial llluminaClip, Leading 3, Trailing 3, Sliding Window 4-20, and Minlen 125 bp
(Trimmomatic v39.0) (3). The quality of 421,351 trimmed reads was checked with fastQC
(v0.11.9) (4). De novo assembly was performed using SPAdes (v3.15.4) and followed by
quality control (Quast v5.2.0) (5, 6). After ordering by progressiveMauve based on the
genomic sequence of L. monocytogenes EGD-e (26 February 2015) (7), the size of the
genome was 2,871,758 bp made of 12 contigs with a GC content of 37.9%, N50 value
of 1,458,283 bp, L50 of 1, and an average coverage of 128x. Automatic annotation
was performed with Prokka (v1.14.6) using the proteome of L. monocytogenes EGD-e as
reference (UP000000817) (8).

2,824 predicted protein-coding genes were detected with 49 tRNAs and 4 rRNAs.
2,686 Coding Sequences (CDS) were assigned to a gene name based on the locus tag
of L. monocytogenes EGD-e. Fifty CDS were identified using ListiWiki, ListeriOmics, or
NBCl's database (9, 10). After enrichment, the remaining 120 CDS encoded hypothetical
proteins. Lm208 does not harbour antibiotic resistance genes nor plasmids (Staramr
v0.7.2.1) (11). Two phage regions were identified with PHASTEST (https://phastest.ca/):
the Listeria phage A118 (NC_003216) prophage in the comK integration site and a partial
Streptococcus phage T12 (NC_028700) interrupting the locus Imo208_02875 (12-14).
Contigs No. 3, 13, and 15 displayed repeated consensus regions of CRISPR and their
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TABLE 1 Genome metrics of L. monocytogenes Lm208 and comparison to domestic reference strains EGD-e, EGD, ScottA, LO258, and 10403S

Strain Genomic RefSeq ANI (%)  Contig Length G+C No. of No.of  No.of Source cc
element” no. (Mb) content (%) CDS tRNA rRNAs
Lm208 Chr GCF_048381475.1 100 12 2.87 379 2,824 49 4 Sheep’s brain 7
EGD-e Chr GCF_000196035.1 98.94 1 294 38.0 2,867 67 18 Derivative of EGD 9
EGD Chr GCF_000582845.1 99.93 1 291 38.0 2,818 67 18 Guinea pig tissue 7
10403S Chr GCF_000168695.2 99.99 1 2.90 38.0 2,802 67 6 Human skin lesions 7
ScottA Chr GCF_000212455.1 94.94 5 3.03 38 2,934 67 6 Listeriosis outbreak 7
LO28 Chr GCF_021378215.1 98.90 1 2.98 38 2,911 67 6 Pregnant carrier 9

?Chr: chromosome.

associated caspase proteins (CRISPRCasFinder; https://crisprcas.i2bc.paris-saclay.fr/) (15).
Clonal complex (CC) and lineage were defined in silico using the BIGSdb database (http://
bigsdb.pasteur.fr/listeria), which revealed that Lm208 belongs to lineage Il and CC7,
clones rarely related to food isolates (16). Lm208 highlights high similarity with the four
reference strains with a maximum of average nucleotide identity (ANI) at 99.99% with L.
monocytogenes 10403S and a minimum of ANI at 94.94% with L. monocytogenes ScottA
(FastANI (v1.3) (Table 1; 17, 18).

After automatic annotation, the annotation of Fak and Fab proteins, related to
FA metabolism, was deeply investigated based on literature and local or multiple
sequence alignments (1). One FakA and two FakB proteins were identified by BLASTp
using the well-described Staphylococcus aureus FakAB system (Q2FHL2.1; ABD20605.1;
ABD22554.1) as query sequences (18, 19). Eleven Fab proteins were found by Prokka or
by NCBI's BLASTp database and multiple sequence alignment (ClustalOmega v1.2.4) with
114 Fab sequences from Streptococcaceae and Bacillaceae (20). Phenotypic investigation
is needed to identify the genetic marker related to its specific ability to grow faster in the
presence of unsaturated FA.
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This whole-genome shotgun project has been deposited at GenBank under the
accession number (JBLUWX000000000) and in the NCBI Sequence Read Archive (SRA
SRR29855365) under BioProject accession number PRINA1074122 and BioSample
number SAMN39851069, respectively. The version described in this paper is the first
version (JBLUWX000000000.1).

REFERENCES

1.

August 2025 Volume 14

Touche C, Hamchaoui S, Quilleré A, Darsonval M, Dubois-Brissonnet F.
2023. Growth of Listeria monocytogenes is promoted at low temperature
when exogenous unsaturated fatty acids are incorporated in its
membrane. Food Microbiol 110:104170. https://doi.org/10.1016/j.fm.202
2.104170

Tabouret M, de Rycke J, Dubray G. 1992. Analysis of surface proteins of
Listeria in relation to species, serovar and pathogenicity. J Gen Microbiol
138:743-753. https://doi.org/10.1099/00221287-138-4-743

Bolger AM, Lohse M, Usadel B. 2014. Trimmomatic: a flexible trimmer for
lllumina sequence data. Bioinformatics 30:2114-2120. https://doi.org/10
.1093/bioinformatics/btu170

Andrews S. 2010. FastQC: a quality control tool for high throughput
sequence data. Available from: https://www.bioinformatics.babraham.ac
.uk/projects/fastqc

Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality
assessment tool for genome assembilies. Bioinformatics 29:1072-1075. h
ttps://doi.org/10.1093/bioinformatics/btt086

Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS,
Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV,
Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new
genome assembly algorithm and its applications to single-cell
sequencing. J Comput Biol 19:455-477. https://doi.org/10.1089/cmb.201
2.0021

Darling AE, Mau B, Perna NT. 2010. Progressivemauve: multiple genome
alignment with gene gain, loss and rearrangement. PLoS One 5:e11147.
https://doi.org/10.1371/journal.pone.0011147

Seemann T. 2014. Prokka: rapid prokaryotic genome annotation.
Bioinformatics 30:2068-2069. https://doi.org/10.1093/bioinformatics/bt
ul53

Elfmann C, Zhu B, Stiilke J, Halbedel S. 2023. ListiWiki: a database for the
foodborne pathogen Listeria monocytogenes. Int J Med Microbiol
313:151591. https://doi.org/10.1016/j.jmm.2023.151591

Bécavin C, Koutero M, Tchitchek N, Cerutti F, Lechat P, Maillet N, Hoede
C, Chiapello H, Gaspin C, Cossart P. 2017. Listeriomics: an interactive web
platform for systems biology of Listeria mSystems 2:1-15. https://doi.org
/10.1128/mSystems.00186-16

Bharat A, Petkau A, Avery BP, Chen JC, Folster JP, Carson CA, Kearney A,
Nadon C, Mabon P, Thiessen J, Alexander DC, Allen V, El Bailey S, Bekal S,
German GJ, Haldane D, Hoang L, Chui L, Minion J, Zahariadis G,
Domselaar GV, Reid-Smith RJ, Mulvey MR. 2022. Correlation between
phenotypic and in silico detection of antimicrobial resistance in
Salmonella enterica in Canada using staramr. Microorganisms 10:292. htt
ps://doi.org/10.3390/microorganisms10020292

Issue 8

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bécavin C, Bouchier C, Lechat P, Archambaud C, Creno S, Gouin E, Wu Z,
Kihbacher A, Brisse S, Pucciarelli MG, Garcia-del Portillo F, Hain T,
Portnoy DA, Chakraborty T, Lecuit M, Pizarro-Cerda J, Moszer |, Bierne H,
Cossart P. 2014. Comparison of widely used Listeria monocytogenes
strains EGD, 10403S, and EGD-e highlights genomic variations
underlying differences in pathogenicity. MBio 5:e00969-14. https://doi.0
rg/10.1128/mBi0.00969-14

Wishart DS, Han S, Saha S, Oler E, Peters H, Grant JR, Stothard P, Gautam
V. 2023. PHASTEST: faster than PHASTER, better than PHAST. Nucleic
Acids Res 51:W443-W450. https://doi.org/10.1093/nar/gkad382

Arndt D, Grant JR, Marcu A, Sajed T, Pon A, Liang Y, Wishart DS. 2016.
PHASTER: a better, faster version of the PHAST phage search tool.
Nucleic Acids Res 44:W16-21. https://doi.org/10.1093/nar/gkw387
Couvin D, Bernheim A, Toffano-Nioche C, Touchon M, Michalik J, Néron
B, Rocha EPC, Vergnaud G, Gautheret D, Pourcel C. 2018. CRISPRCas-
Finder, an update of CRISRFinder, includes a portable version, enhanced
performance and integrates search for Cas proteins. Nucleic Acids Res
46:W246-W251. https://doi.org/10.1093/nar/gky425

Maury MM, Tsai YH, Charlier C, Touchon M, Chenal-Francisque V,
Leclercq A, Criscuolo A, Gaultier C, Roussel S, Brisabois A, Disson O,
Rocha EPC, Brisse S, Lecuit M. 2016. Uncovering Listeria monocytogenes
hypervirulence by harnessing its biodiversity. Nat Genet 48:308-313. htt
ps://doi.org/10.1038/ng.3501

Jain C, Rodriguez-R LM, Phillippy AM, Konstantinidis KT, Aluru S. 2018.
High throughput ANI analysis of 90K prokaryotic genomes reveals clear
species boundaries. Nat Commun 9:5114. https://doi.org/10.1038/54146
7-018-07641-9

Parsons JB, Broussard TC, Bose JL, Rosch JW, Jackson P, Subramanian C,
Rock CO. 2014. Identification of a two-component fatty acid kinase
responsible for host fatty acid incorporation by Staphylococcus aureus.
Proc Natl Acad Sci USA 111:10532-10537. https://doi.org/10.1073/pnas.
1408797111

Cuypers MG, Subramanian XC, Gullett JM, Frank MW, White SW, Rock
XCO. 2019. Acyl-chain selectivity and physiological roles of Staphylococ-
cus aureus fatty acid-binding proteins. J Biol Chem 294:38-49. https://doi
.org/10.1074/jbc.RA118.006160

Madeira F, Madhusoodanan N, Lee J, Eusebi A, Niewielska A, Tivey ARN,
Lopez R, Butcher S. 2024. The EMBL-EBI job dispatcher sequence analysis
tools framework in 2024. Nucleic Acids Res 52:W521-W525. https://doi.o
rg/10.1093/nar/gkae241

10.1128/mra.00816-24 3

Downloaded from https://journals.asm.org/journal/mra on 29 September 2025 by 147.100.179.233.


https://www.ncbi.nlm.nih.gov/nuccore/JBLUWX000000000
https://www.ncbi.nlm.nih.gov/sra/SRR29855365
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA1074122
https://www.ncbi.nlm.nih.gov/biosample/SAMN39851069
https://www.ncbi.nlm.nih.gov/nuccore/JBLUWX000000000.1/
https://doi.org/10.1016/j.fm.2022.104170
https://doi.org/10.1099/00221287-138-4-743
https://doi.org/10.1093/bioinformatics/btu170
https://www.bioinformatics.babraham.ac.uk/projects/fastqc
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1371/journal.pone.0011147
https://doi.org/10.1093/bioinformatics/btu153
https://doi.org/10.1016/j.ijmm.2023.151591
https://doi.org/10.1128/mSystems.00186-16
https://doi.org/10.3390/microorganisms10020292
https://doi.org/10.1128/mBio.00969-14
https://doi.org/10.1093/nar/gkad382
https://doi.org/10.1093/nar/gkw387
https://doi.org/10.1093/nar/gky425
https://doi.org/10.1038/ng.3501
https://doi.org/10.1038/s41467-018-07641-9
https://doi.org/10.1073/pnas.1408797111
https://doi.org/10.1074/jbc.RA118.006160
https://doi.org/10.1093/nar/gkae241
https://doi.org/10.1128/mra.00816-24

	High-quality genome assembly of Listeria monocytogenes Lm208 (CNL895805): a domestic strain able to grow faster at low temperature when exogenous unsaturated fatty acids are present

