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Draft Genome Sequences of Vibrio vulnificus Strains Recovered
from Moribund Tilapia
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ABSTRACT Potentially zoonotic Vibrio vulnificus strains were isolated from vibriosis
outbreaks occurring on eastern Mediterranean tilapia farms between 2016 and 2019.
In this work, the draft genome sequences of three representative isolates are
presented.

ibrio vulnificus is a zoonotic pathogen that inhabits marine and estuarine ecosys-

tems in tropical, subtropical, and temperate zones (1, 2). This pathogen is currently
spreading to colder areas due to climate change (1, 3-5). In both fish and humans, this
bacterium causes a range of diseases known worldwide as vibriosis (1, 6, 7). The severity of
these manifestations is increased in fishes raised in brackish water above 25°C (7, 8).

Major vibriosis outbreaks are frequent over the summer months in tilapia pond cul-
ture in eastern Mediterranean countries. Several outbreaks were registered on two tila-
pia farms from 2016 to 2019. The tilapia showed clinical signs of a hemorrhagic septi-
cemia. Samples from the eyes, brain, and kidney of moribund tilapia (400 g) (Table 1)
were directly streaked onto a blood agar base (Oxoid Ltd., Basingstoke, UK) with 5%
citrated calf blood. Pure cultures were obtained after incubation at 28°C for 48 h. The
isolated bacteria were identified as V. vulnificus using an API-20E system (bioMérieux,
Spain) and using PCR with primers for vwvha (9-11). For sequencing purposes, we
selected strains Vv5, Vv3, and TI417.

The selected strains were grown in Luria-Bertani broth (LB-1) overnight. After that,
DNA was extracted using a GenElute bacterial genomic DNA kit (Sigma) following the
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NanoDrop technology. The DNA was quantified using an Invitrogen Qubit 3.0 fluorometer N Coml ez Caells E, Avieis €. 2021, Diefi
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On the other hand, the library construction and sequencing of Vv3 and TI417 were Accepted 14 May 2021
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NextSeq platform with a Nextera XT library preparation kit and following the manufacturer’s
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protocols, which generated 150-bp paired-end reads. For strains Vv3 and Tl417, no Oxford
Nanopore sequencing was performed.
The short reads were quality filtered using PRINSEQ (12). For the W5 hybrid assembly,
we performed de novo assembly using Unicycler v. 0.4.9b (13) with default parameters and
normal mode. The short reads were de novo assembled using SPAdes v. 3.13 (14) with care-
ful mode and default options. The draft genome sequences were annotated using the NCBI
Prokaryotic Genome Annotation Pipeline (PGAP) v. 4.13 (15). The assembly statistics were
retrieved using QUAST v. 5 (16) (default, adding --gene-finding option) and PGAP. The ge-
nome completeness was assessed using BUSCO (17). We selected genome mode and the
auto-lineage option, obtaining values of 99.8% complete benchmarking universal single-
copy orthologs (BUSCOs) for all isolates. Table 1 shows the assembly statistics for each strain
genome. Finally, we calculated the average nucleotide identity (ANI) using strain V5 as a ref-
erence. The values were close to 100% (99.95% for TI417 and 99.97% for Vv3) compared
with strains of the same group, whereas the highest value compared with other strains of
this species was 98.20% with yb158 strain (18).
Data availability. This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession numbers JADIXT000000000, JADIXU000000000,
and JADIXV000000000. The versions described in this paper for Vv3 and TI417 are
the first versions JADIXU010000000 and JADIXV010000000, respectively, and for W5, the
second version, JADIXT020000000. All samples are collected under the BioProject accession
number PRINA673082. The SRA accession numbers for the paired-end reads are
SRR13236868, SRR13236867, and SRR13236866. The SRA accession number for the
MinION reads is SRX9866694.

ACKNOWLEDGMENTS
This work has been financed by grants AGL2017-87723-P (Ministerio de Ciencia,
Innovacion y Universidades [Spain] and FEDER funds) and AlCO/2020/076 (Generalitat
Valenciana [Spain]). Héctor Carmona-Salido has been financed by the FPI grant PRE2018-
083819 (Ministerio de Ciencia, Inovacién y Universidades [Spain]).

REFERENCES

1.

Volume 10

Herndndez-Cabanyero C, Sanjuan E, Fouz B, Pajuelo D, Vallejos-Vidal E,
Reyes-Lépez FE, Amaro C. 2020. The effect of the environmental tempera-
ture on the adaptation to host in the zoonotic pathogen Vibrio vulnificus.
Front Microbiol 11:489. https://doi.org/10.3389/fmicb.2020.00489.

. Oliver JD. 2015. The biology of Vibrio vulnificus. Microbiol Spectr 3.

https://doi.org/10.1128/microbiolspec.VE-0001-2014.

. Baker-Austin C, Trinanes JA, Taylor NGH, Hartnell R, Siitonen A, Martinez-

Urtaza J. 2013. Emerging Vibrio risk at high latitudes in response to ocean
warming. Nat Clim Change 3:73-77. https://doi.org/10.1038/nclimate1628.

. Baker-Austin C, Trinanes J, Gonzalez-Escalona N, Martinez-Urtaza J. 2017.

Non-cholera Vibrios: the microbial barometer of climate change. Trends
Microbiol 25:76-84. https://doi.org/10.1016/j.tim.2016.09.008.

. Huang K-C, Weng H-H, Yang T-Y, Chang T-S, Huang T-W, Lee MS. 2016.

Distribution of fatal Vibrio vulnificus necrotizing skin and soft-tissue infections.
Medicine (Baltimore) 95:¢2627. https://doi.org/10.1097/MD.0000000000002627.

. Ceccarelli D, Amaro C, Romalde JL, Suffredini E, Vezzulli L. 2019. Vibrio spe-

cies, p 347-388. In Doyle MP, Diez-Gonzalez F, Hill C (ed), Food microbiol-
ogy: fundamentals and frontiers, 5th ed. ASM Press, Washington, DC.

. Amaro C, Sanjuén E, Fouz B, Pajuelo D, Lee C-T, Hor L-I, Barrera R. 2015.

The fish pathogen Vibrio vulnificus biotype 2: epidemiology, phylogeny, and
virulence factors involved in warm-water vibriosis. Microbiol Spectr 3:VE-0005-
2014. https://doi.org/10.1128/microbiolspec.VE-0005-2014.

. Hernandez-Cabanyero C, Lee C-T, Tolosa-Enguis V, Sanjuan E, Pajuelo D,

Reyes-Lépez F, Tort L, Amaro C. 2019. Adaptation to host in Vibrio vulnifi-
cus, a zoonotic pathogen that causes septicemia in fish and humans. Envi-
ron Microbiol 21:3118-3139. https://doi.org/10.1111/1462-2920.14714.

. Morris JG Jr, Wright AC, Roberts DM, Wood PK, Simpson LM, Oliver JD.

1987. Identification of environmental Vibrio vulnificus isolates with a DNA
probe for the cytotoxin-hemolysin gene. Appl Environ Microbiol 53:193-195.
https://doi.org/10.1128/AEM.53.1.193-195.1987.

Issue 22 e00094-21

. Fouz B, Mazoy R, Lemos ML, del Olmo MJ, Amaro C. 1996. Utilization of

hemin and hemoglobin by Vibrio vulnificus biotype 2. Appl Environ Micro-
biol 62:2806-2810. https://doi.org/10.1128/AEM.62.8.2806-2810.1996.

. Sanjuan E, Amaro C. 2004. Protocol for specific isolation of virulent strains of

Vibrio vulnificus serovar E (biotype 2) from environmental samples. Appl Environ
Microbiol 70:7024-7032. https://doi.org/10.1128/AEM.70.12.7024-7032.2004.

. Schmieder R, Edwards R. 2011. Quality control and preprocessing of

metagenomic datasets. Bioinformatics 27:863-864. https://doi.org/10
.1093/bioinformatics/btr026.

. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Unicycler: resolving bacterial

genome assemblies from short and long sequencing reads. PLoS Comput
Biol 13:21005595. https://doi.org/10.1371/journal.pcbi.1005595.

. 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 ge-
nome assembly algorithm and its applications to single-cell sequencing. J
Comput Biol 19:455-477. https://doi.org/10.1089/cmb.2012.0021.

. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Nawrocki EP, Zaslavsky L,

Lomsadze A, Pruitt KD, Borodovsky M, Ostell J. 2016. NCBI Prokaryotic Genome
Annotation Pipeline. Nucleic Acids Res 44:6614-6624. https://doi.org/10.1093/
nar/gkw569.

. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality assess-

ment tool for genome assemblies. Bioinformatics 29:1072-1075. https://
doi.org/10.1093/bioinformatics/btt086.

. Seppey M, Manni M, Zdobnov EM. 2019. BUSCO: assessing genome as-

sembly and annotation completeness. Methods Mol Biol 1962:227-245.
https://doi.org/10.1007/978-1-4939-9173-0_14.

. Danin-Poleg Y, Raz N, Roig FJ, Amaro C, Kashi Y. 2015. Draft genome sequence

of environmental bacterium Vibrio vulnificus CladeA-yb158. Genome Announc
3:e00754-15. https://doi.org/10.1128/genomeA.00754-15.

mra.asm.org 3


https://www.ncbi.nlm.nih.gov/nuccore/JADIXT000000000
https://www.ncbi.nlm.nih.gov/nuccore/JADIXU000000000
https://www.ncbi.nlm.nih.gov/nuccore/JADIXV000000000
https://www.ncbi.nlm.nih.gov/nuccore/JADIXU010000000
https://www.ncbi.nlm.nih.gov/nuccore/JADIXV010000000
https://www.ncbi.nlm.nih.gov/nuccore/JADIXT020000000
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA673082
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13236868
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13236867
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR13236866
https://www.ncbi.nlm.nih.gov/sra/SRX9866694
https://doi.org/10.3389/fmicb.2020.00489
https://doi.org/10.1128/microbiolspec.VE-0001-2014
https://doi.org/10.1038/nclimate1628
https://doi.org/10.1016/j.tim.2016.09.008
https://doi.org/10.1097/MD.0000000000002627
https://doi.org/10.1128/microbiolspec.VE-0005-2014
https://doi.org/10.1111/1462-2920.14714
https://doi.org/10.1128/AEM.53.1.193-195.1987
https://doi.org/10.1128/AEM.62.8.2806-2810.1996
https://doi.org/10.1128/AEM.70.12.7024-7032.2004
https://doi.org/10.1093/bioinformatics/btr026
https://doi.org/10.1093/bioinformatics/btr026
https://doi.org/10.1371/journal.pcbi.1005595
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1007/978-1-4939-9173-0_14
https://doi.org/10.1128/genomeA.00754-15
https://mra.asm.org

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

