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Vibrio cholerae serogroups O1 and O139 are commonly associated with diarrhea, while non-O1-O139 strains may cause wound
infections. Here, we present the genome sequences of two V. cholerae strains isolated from blue mussels (Mytilus edulis) col-
lected in coastal waters of southern Sweden.
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Vibrio cholerae is a Gram-negative aquatic bacterium, and chol-
era toxin (ctxAB)-producing strains may cause cholera (1).

The great majority of marine V. cholerae strains are apathogenic
and do not carry any biomarkers commonly used in virulence
screening. However, these Vibrio species may cause wound infec-
tions and septicemia, and two fatal cases were recorded in Sweden
during the summer of 2006. No biomarkers have yet been detected
to identify these strains (2, 3).

The sequenced strains (L11 and L15) were isolated from blue
mussels (Mytilus edulis) collected in Lomma Bay in southern Swe-
den in 2007. Initial molecular studies showed that the strains did
not carry standard virulent biomarkers (i.e., ctxA, tcpA, and zot)
(4). A previous study conducted on L11 revealed that this strain
was resistant against killing by mussel hemocytes and harbored
the type 3 secretion system (T3SS), indicating virulence (5). When
inoculated in a sterile cold-water (4°C) microcosm, L11 remained
culturable for at least three weeks (B. Collin and B. Hernroth,
unpublished data). Increased knowledge about the gene diversity
of environmental strains is necessary to explore biomarkers of
interest for the health of both humans and shellfish.

The isolates were grown at 37°C overnight, and the genomic
DNAs were extracted by using the blood and tissue kit (Qiagen,
Valencia, CA, USA), according to the manufacturer’s manual.

Sequencing libraries were prepared using the TruSeq Nano
DNA library prep (Illumina, San Diego, CA, USA). The libraries
were sequenced at the Genomics Core Facility, Sahlgrenska Acad-
emy, Gothenburg, Sweden, on the Illumina MiSeq instrument
with 2 � 250-bp paired-end reads reaching �3.5 million reads for
L11 and 2.3 million reads for L15. The reads were quality con-
trolled and filtered with Trim Galore! (http://www.bioinformatics
.babraham.ac.uk/projects/trim_galore/), using a cutoff of Q30,
and assembled de novo using SPAdes version 3.8.0 (6). After filter-
ing away contigs �500 bp and contigs of very low coverage, the
draft genomes were ordered against the complete non-O1 Vibrio
cholerae LMA3894-4 genome (accession numbers CP002555.1
and CP002556.1), using Mauve (7) and annotated with the Prokka
pipeline (8), using V. cholerae N16961 (RefSeq accession numbers

NC_002505.1 and NC_002506.1) as the primary annotation
source.

The draft genome of strain L11 consists of 30 contigs and has a
size of 4,000,957 bp. The G�C content is 47.5%, and 3,622 coding
sequences, 64 tRNA genes, and seven rRNA genes were identified
with Prokka. The draft genome of strain L15 has a size of
4,083,945 bp and a G�C content of 47.4%, and 3,576 coding
sequences, 81 tRNA genes, and eight rRNA genes were identified
with Prokka.

Using the Roary software for pangenome analysis (9), with an
identity cutoff of 80%, we found that L11 and L15 shared 3,122
genes, while L11 had 437 unique genes and L15 had 416 unique
genes. L15 carried two putative antibiotic resistance genes: the
phenicol resistance gene VCA0300 (chloramphenicol acetyltrans-
ferase), and the beta-lactam resistance gene CARB-6 precursor.

A more detailed comparison of these strains will be presented
in future publications.

Accession number(s). The whole-genome shotgun projects
have been deposited at DDBJ/ENA/GenBank under the accession
numbers MDYI00000000 (V. cholerae L11) and MDYJ00000000
(V. cholerae L15). The versions described in this paper are versions
MDYI01000000 and MDYJ01000000, respectively.

FUNDING INFORMATION
This work, including the efforts of Åsa Sjöling, was funded by Swedish
Research Council (348-2014-2639). This work, including the efforts of
Betty Collin and Bodil Hernroth, was funded by Kristianstad University
Research Board.

REFERENCES
1. Reidl J, Klose KE. 2002. Vibrio cholerae and cholera: out of the water and

into the host. FEMS Microbiol Rev 26:125–139. http://dx.doi.org/10.1111/
j.1574-6976.2002.tb00605.x.

2. Collin B, Rehnstam-Holm AS. 2011. Occurrence and potential pathogen-
esis of Vibrio cholerae, Vibrio parahaemolyticus and Vibrio vulnificus on the
South Coast of Sweden. FEMS Microbiol Ecol 78:306 –313. http://
dx.doi.org/10.1111/j.1574-6941.2011.01157.x.

3. Johnston JM, McFarland LM, Bradford HB, Caraway CT. 1983. Isolation

crossmark

Genome AnnouncementsSeptember/October 2016 Volume 4 Issue 5 e01118-16 genomea.asm.org 1

 on A
ugust 8, 2017 by guest

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01118-16&domain=pdf&date_stamp=2016-10-27
http://genomea.asm.org
http://genomea.asm.org/


of nontoxigenic Vibrio cholerae O1 from a human wound infection. J Clin
Microbiol 17:918 –920.

4. Lindmark B. 2009. Modulators of Vibrio cholerae predator interaction and
virulence. Ph.D. dissertation. Umeå University, Umeå, Sweden.

5. Collin B, Rehnstam-Holm A-S, Lindmark B, Pal A, Wai SN, Hernroth B.
2012. The origin of Vibrio cholerae influences uptake and persistence in the
blue mussel (Mytilus edulis). J Shellfish Res 31:87–92. http://dx.doi.org/
10.2983/035.031.0101.

6. 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. http://dx.doi.org/10.1089/cmb.2012.0021.

7. Rissman AI, Mau B, Biehl BS, Darling AE, Glasner JD, Perna NT. 2009.
Reordering contigs of draft genomes using the mauve aligner. Bioinformat-
ics 25:2071–2073. http://dx.doi.org/10.1093/bioinformatics/btp356.

8. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioinfor-
matics 30:2068 –2069. http://dx.doi.org/10.1093/bioinformatics/btu153.

9. Page AJ, Cummins CA, Hunt M, Wong VK, Reuter S, Holden MT,
Fookes M, Falush D, Keane JA, Parkhill J. 2015. Roary: rapid large-scale
prokaryote pan genome analysis. Bioinformatics 31:3691–3693. http://
dx.doi.org/10.1093/bioinformatics/btv421.

Thorell et al.

Genome Announcements2 genomea.asm.org September/October 2016 Volume 4 Issue 5 e01118-16

 on A
ugust 8, 2017 by guest

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://genomea.asm.org
http://genomea.asm.org/

	Complete Genome Sequences of Two Marine Vibrio cholerae Strains Isolated from the South Coast of Sweden
	Accession number(s). 

	REFERENCES

