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ABSTRACT We report here the genome sequence of Vibrio campbellii LB102, iso-
lated from the broodstock rearing system of a shrimp hatchery in India. Sequence
analysis revealed the presence of effector toxins of the type Ill (YopT, sharing 39%
identity with Yersinia pestis) and type VI (VgrG-3 and hemolysin coregulated protein
of V. cholerae) secretion systems.

ibrio campbellii is an emerging bacterial pathogen that affects the mysis and early

postlarval stages of penaeid shrimp. It closely resembles the marine pathogen
V. harveyi and is almost indistinguishable from it based on phenotypic characteristics,
16S rRNA gene sequence analysis, and DNA-DNA homology (1). In the past, V. campbellii
was often misidentified and classified as V. harveyi (2). Development of multilocus
sequence typing using housekeeping genes and whole-genome sequencing, however,
have paved the way for their differentiation (2). While investigating luminescent
bacterial disease, V. campbellii LB102 was isolated in 2006 from a broodstock rearing
system at a tiger shrimp hatchery on the southeast coast of India (3). The strain was
luminescent, was confirmed as V. campbellii using rpoD gene sequence analysis, and
was found to be virulent in an experimental challenge trial on postlarvae.

The genomic DNA from LB102 was extracted using a Qiagen genomic DNA extrac-
tion kit. The 350-bp genomic library was sequenced using the Illumina HiSeq2500
platform, generating 59,844,642 paired-end reads (100 bp) with a coverage of 997 X.
The reads were assembled de novo using SPAdes version 3.10.0 (k-mer = 55) (4). The
assembly contained 90 scaffolds (107 contigs) of =200 bp, covering 5,588,138 bp. The
size of the genome was 5.59 Mb with a 45.5% G+C content. The three scaffolds
accounted for 50% of the assembly (L,), with the largest scaffold size being
1,047,310 bp. Average nucleotide identity of the LB102 whole genome was calculated
using Pyani (5), a Python module, and found to be 97.9% for V. campbellii LMB29 strain.
Gene prediction and annotation were performed using the Rapid Annotations using
Subsystems Technology (RAST) server (6) and the NCBI Prokaryotic Genome Annotation
Pipeline (7). The LB102 genome had total 5198 genes; 4920 protein coding, 15 rRNA,
121 tRNA, 4 other RNA and 138 pseudogenes.

The LB102 genome contained RTX toxin (cytolysin), vibriolysin (extracellular zinc
protease), aerolysin (pore forming toxin), SpvB (Actin-ADP-ribosyltransferase), thermo-
labile hemolysin, chitinase, zinc metalloprotease, alkaline serine protease, phospho-
lipase C, DNase, and collagenase. Secretion systems play a crucial role in the virulence
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of bacterial pathogens. The genome of V. campbellii LB102 had secretion systems of
types I, II, lll, and VI. Four genes encoding homologs of V. cholerae toxins—VgrG-3,
hemolysin coregulated protein (hcp), transcriptional activator ToxR, and transmem-
brane regulatory protein ToxS—were present in the genome. Both VgrG-3 and hcp are
effector proteins secreted by a type VI secretion system in V. cholerae (8). The genome
also contained an effector protein of the type Il secretion system, YopT, which is
homologous to the effector protein of Yersinia pestis (9). YopT is known to cause
cytotoxicity through the depolymerization of actin filaments (9). Sequence data showed
the presence of various colonization factors, such as mannose-sensitive hemagglutinin
(MSHA), type IV pilin (PilA), V10 pilin, and fimbrial protein, in LB102 genome. In most of
the Gram-negative bacterial pathogens, type Ill and type VI secretion systems are
known to play major roles in their pathogenesis. Further investigation is required to
understand the role of these putative effector proteins and colonization factors to
understand the virulence mechanism of V. campbellii in shrimp.

Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number MWRX00000000. The version de-

scribed in this paper is the first version, MWRX01000000.

ACKNOWLEDGMENT

We thank the Indian Council of Agricultural Research (ICAR), New Delhi, under the
“Network Project on Agricultural Bioinformatics and Computational Biology” for finan-

cial support of this work.

REFERENCES

1. Gomez-Gil B, Soto-Rodriguez S, Garcia-Gasca A, Roque A, Vazquez-Juarez
R, Thompson FL, Swings J. 2004. Molecular identification of Vibrio harveyi-
related isolates associated with diseased aquatic organisms. Microbiology
150:1769-1777. https://doi.org/10.1099/mic.0.26797-0.

2. Lin B, Wang Z, Malanoski AP, O’grady EA, Wimpee CF, Vuddhakul V, Alves
N Jr, Thompson FL, Gomez-Gil B, Vora GJ. 2010. Comparative genomic
analyses identify the Vibrio harveyi genome sequenced strains BAA-1116
and HYO1 as Vibrio campbellii. Environ Microbiol Rep 2:81-89. https://doi
.org/10.1111/j.1758-2229.2009.00100.x.

3. Chrisolite B, Thiyagarajan S, Alavandi SV, Abhilash EC, Kalaimani N, Vijayan
KK, Santiago TC. 2008. Distribution of luminescent Vibrio harveyi and their
bacteriophages in a commercial shrimp hatchery in south India. Aqua-
culture 275:13-19. https://doi.org/10.1016/j.aquaculture.2007.12.016.

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

5. Arahal DR. 2014. Whole-genome analyses: average nucleotide identity, p
103-122. In Goodfellow M, Sutcliffe I, Chun J (ed), Methods in

Volume 5 Issue 20 e00342-17

microbiology: new approaches to prokaryotic systematics. Elsevier, Am-
sterdam, Netherlands. https://doi.org/10.1016/bs.mim.2014.07.002.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K,

Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch GD,
Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008. The
RAST server: rapid annotations using subsystems technology. BMC
Genomics 9:75. https://doi.org/10.1186/1471-2164-9-75.

. 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.

. Pukatzki S, Ma AT, Sturtevant D, Krastins B, Sarracino D, Nelson WC,

Heidelberg JF, Mekalanos JJ. 2006. Identification of a conserved bacterial
protein secretion system in Vibrio cholerae using the Dictyostelium host
model system. Proc Natl Acad Sci U S A 103:1528-1533. https://doi.org/
10.1073/pnas.0510322103.

. Iriarte M, Cornelis GR. 1998. YopT, a new Yersinia Yop effector protein,

affects the cytoskeleton of host cells. Mol Microbiol 29:915-929. https://
doi.org/10.1046/j.1365-2958.1998.00992.x.

genomea.asm.org 2

1sanb Aq 6T0Z ‘0Z aunr uo /Bio°wse elw//:dny wouy papeojumod


https://www.ncbi.nlm.nih.gov/nuccore/MWRX00000000
https://doi.org/10.1099/mic.0.26797-0
https://doi.org/10.1111/j.1758-2229.2009.00100.x
https://doi.org/10.1111/j.1758-2229.2009.00100.x
https://doi.org/10.1016/j.aquaculture.2007.12.016
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1016/bs.mim.2014.07.002
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1073/pnas.0510322103
https://doi.org/10.1073/pnas.0510322103
https://doi.org/10.1046/j.1365-2958.1998.00992.x
https://doi.org/10.1046/j.1365-2958.1998.00992.x
http://genomea.asm.org
http://mra.asm.org/

	Accession number(s). 
	ACKNOWLEDGMENT
	REFERENCES

