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ABSTRACT Listeria monocytogenes is a foodborne pathogen that causes the often-
fatal disease listeriosis. We present here the complete genome sequences of six L.
monocytogenes isolates of sequence type 9 (ST9) collected from two different meat
processing facilities in Norway. The genomes were assembled using Illumina and
Nanopore sequencing data.

Listeria monocytogenes is a Gram-positive opportunistic pathogen which causes
outbreaks of foodborne disease. The main cause of listeriosis is the consumption of

food contaminated from sources in food processing environments. In a previous study
(1), we examined the diversity of L. monocytogenes strains in Norwegian meat and
salmon processing plants, and a total of 680 L. monocytogenes strains were isolated and
typed using multilocus variable-number tandem-repeat analysis (MLVA) (2). Three
MLVA profiles, comprising 70% of the 313 strains isolated in the five sampled meat
processing plants, were identified as multilocus sequence typing (MLST) sequence type
9 (ST9) (http://bigsdb.web.pasteur.fr/listeria/listeria.html) (3). Six of these strains, all
isolated in 2012, were sequenced in the current study. Three were from plant M1, with
strains MF4545 and MF4562 belonging to MLVA profile 16 and strain MF6172 with
MLVA profile 21. MF4624, MF4626, and MF4697 were from plant M4 with MLVA
profile 22.

For the purification of genomic DNA, cells were lysed using lysing matrix B and a
FastPrep instrument (both MP Biomedicals), and DNA was isolated using the DNeasy
blood and tissue kit (Qiagen), except for the MF4545 sample sequenced on the MinION
instrument, for which cells were lysed using mutanolysin and DNA isolated using the
Qiagen Genomic-tip 500/G kit.

For Illumina sequencing, Nextera XT libraries were prepared and sequenced either
on a MiSeq platform with 300-bp paired-end (PE) reads (strains MF4545, MF4562,
MF4624, and MF4697) or on a HiSeq platform with 150-bp PE reads (strains MF4626 and
MF6172). For strains MF4626, MF4697, and MF6172, this was performed at the Norwe-
gian Sequencing Centre (http://www.sequencing.uio.no). Raw Illumina reads were
filtered at Q15 and trimmed of adaptors using fastq-mcf from the ea-utils package (4).

For sequencing using the Oxford Nanopore MinION instrument, sequencing libraries
were prepared using the ligation sequencing kit 1D (product number SQK-LSK108) or,
for strain MF6172, the 1D2 sequencing kit (SQK-LSK308). The libraries from strains
MF4545, MF4624, MF4626, and MF4697 were barcoded using the Native barcoding kit
(product number EXP-NBD103). For MF4545 and MF4562, library preps were prepared
from unsheared DNA, and sequencing was performed on a FLO-MIN106 flow cell. For
the remaining four genomes, the DNA was sheared to �8,000-kb fragments in a Covaris
g-TUBE, and sequencing was performed on a FLO-MIN107 flow cell. Raw fast5 reads
were base-called using ont-albacore version 1.2.2, and adapters were removed using
Porechop version 0.2.1. For the reads from barcoded libraries, both ont-albacore and

Received 6 January 2018 Accepted 17
January 2018 Published 15 February 2018

Citation Fagerlund A, Langsrud S, Moen B,
Heir E, Møretrø T. 2018. Complete genome
sequences of six Listeria monocytogenes
sequence type 9 isolates from meat
processing plants in Norway. Genome
Announc 6:e00016-18. https://doi.org/10
.1128/genomeA.00016-18.

Copyright © 2018 Fagerlund et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Annette
Fagerlund, annette.fagerlund@nofima.no.

PROKARYOTES

crossm

Volume 6 Issue 7 e00016-18 genomea.asm.org 1

 on F
ebruary 27, 2018 by N

ofim
a

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://bigsdb.web.pasteur.fr/listeria/listeria.html
http://www.sequencing.uio.no
https://doi.org/10.1128/genomeA.00016-18
https://doi.org/10.1128/genomeA.00016-18
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:annette.fagerlund@nofima.no
http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00016-18&domain=pdf&date_stamp=2018-2-15
http://genomea.asm.org
http://genomea.asm.org/


Porechop were run with barcode demultiplexing. The genomes were assembled using
the Unicycler version 0.3.0b hybrid assembly pipeline (5), using Nanopore reads
of � 1 kb. For MF6172, only 1D2 reads were used. Genomic features were identified and
annotated using the NCBI Prokaryotic Annotation Pipeline (PGAP).

Genome sizes and read coverage data are listed in Table 1. All strains except MF4562
harbor a plasmid related to pLM58 from L. monocytogenes AT3E (6). The availability of
these genome sequences will facilitate in-depth comparative analysis of the ST9 group
of L. monocytogenes strains.

Accession number(s). Nucleotide sequence accession numbers are listed in Table 1.
The versions described in this paper are the first versions.

ACKNOWLEDGMENTS
We are grateful to Merete Rusås Jensen and Tove Maugesten for excellent technical

assistance.
This work was funded by the Norwegian Research Funding for Agriculture and Food

Industry and by the Research Council of Norway under grants 207765 and 262306.

REFERENCES
1. Møretrø T, Schirmer BCT, Heir E, Fagerlund A, Hjemli P, Langsrud S.

2017. Tolerance to quaternary ammonium compound disinfectants
may enhance growth of Listeria monocytogenes in the food industry. Int
J Food Microbiol 241:215–224. https://doi.org/10.1016/j.ijfoodmicro.2016
.10.025.

2. Lindstedt BA, Tham W, Danielsson-Tham ML, Vardund T, Helmersson S,
Kapperud G. 2008. Multiple-locus variable-number tandem-repeats
analysis of Listeria monocytogenes using multicolour capillary electro-
phoresis and comparison with pulsed-field gel electrophoresis typing.
J Microbiol Methods 72:141–148. https://doi.org/10.1016/j.mimet.2007.11
.012.

3. Ragon M, Wirth T, Hollandt F, Lavenir R, Lecuit M, Le Monnier A, Brisse S.
2008. A new perspective on Listeria monocytogenes evolution. PLoS Pat-
hog 4:e1000146. https://doi.org/10.1371/journal.ppat.1000146.

4. Aronesty E. 2011. ea-utils: Command-line tools for processing biological
sequencing data. https://github.com/ExpressionAnalysis/ea-utils.

5. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Unicycler: resolving bacterial
genome assemblies from short and long sequencing reads. PLoS Comput
Biol 13:e1005595. https://doi.org/10.1371/journal.pcbi.1005595.

6. Pöntinen A, Aalto-Araneda M, Lindström M, Korkeala H. 2017. Heat resis-
tance mediated by pLM58 plasmid-borne ClpL in Listeria monocytogenes.
mSphere 2:e00364-17. https://doi.org/10.1128/mSphere.00364-17.

TABLE 1 Accession numbers and genome assembly characteristics for sequenced strains

Strain

Chromosome Plasmid

GenBank
accession no.

Length
(bp)

Illumina
coverage (�)

Nanopore
coverage (�)

GenBank
accession no.

Length
(bp)

Illumina
coverage (�)

Nanopore
coverage (�)

MF4545 CP025443 3,010,323 211 17 CP025444 25,550 304 5
MF4562 CP025442 3,016,037 210 29
MF4624 CP025259 3,030,702 200 203 CP025260 63,182 262 220
MF4626 CP025082 2,974,111 401 145 CP025083 58,524 647 225
MF4697 CP025438 3,030,421 306 134 CP025439 63,151 532 222
MF6172 CP025440 3,030,581 465 77 CP025441 63,182 652 111

Fagerlund et al.

Volume 6 Issue 7 e00016-18 genomea.asm.org 2

 on F
ebruary 27, 2018 by N

ofim
a

http://genom
ea.asm

.org/
D

ow
nloaded from

 

https://doi.org/10.1016/j.ijfoodmicro.2016.10.025
https://doi.org/10.1016/j.ijfoodmicro.2016.10.025
https://doi.org/10.1016/j.mimet.2007.11.012
https://doi.org/10.1016/j.mimet.2007.11.012
https://doi.org/10.1371/journal.ppat.1000146
https://github.com/ExpressionAnalysis/ea-utils
https://doi.org/10.1371/journal.pcbi.1005595
https://doi.org/10.1128/mSphere.00364-17
https://www.ncbi.nlm.nih.gov/nuccore/CP025443
https://www.ncbi.nlm.nih.gov/nuccore/CP025444
https://www.ncbi.nlm.nih.gov/nuccore/CP025442
https://www.ncbi.nlm.nih.gov/nuccore/CP025259
https://www.ncbi.nlm.nih.gov/nuccore/CP025260
https://www.ncbi.nlm.nih.gov/nuccore/CP025082
https://www.ncbi.nlm.nih.gov/nuccore/CP025083
https://www.ncbi.nlm.nih.gov/nuccore/CP025438
https://www.ncbi.nlm.nih.gov/nuccore/CP025439
https://www.ncbi.nlm.nih.gov/nuccore/CP025440
https://www.ncbi.nlm.nih.gov/nuccore/CP025441
http://genomea.asm.org
http://genomea.asm.org/

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

