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ABSTRACT Lactobacillus paracasei DUP 13076 demonstrates antagonistic effects
against the foodborne pathogens Salmonella enterica serovars Enteritidis, Typhimu-
rium, and Heidelberg in coculture and in vitro experiments. Here, we report the draft
genome sequence of Lactobacillus paracasei DUP 13076, which has a circular chro-
mosome of 3,048,314 bp and a G+C content of 46.3%.

actobacillus paracasei is a Gram-positive rod-shaped nonmotile bacterium. It is a

normal inhabitant of the human and animal gut microbiome and is extensively used
in food production, particularly in the dairy industry as a starter culture (1). Additionally,
several of the L. paracasei strains have been widely researched for their probiotic potential
(1-3). Besides their ability to promote human health through anti-inflammatory and
immunomodulatory properties, L. paracasei strains are also known to be effective in
controlling pathogens, including Candida albicans, Escherichia coli, Shigella dysenteriae,
Cronobacter sakazakii, and Staphylococcus aureus (4, 5). Similar to these strains, L. paracasei
DUP 13076 was recently demonstrated to possess antimicrobial properties against Sal-
monella enterica. Our results revealed that L. paracasei DUP 13076 inhibited Salmonella
adhesion and invasion in primary chicken cecal epithelial cells and survival in chicken
macrophages by attenuating the key virulence genes required for pathogen coloniza-
tion (6).

Genome sequencing of L. paracasei DUP 13076 was performed to identify specific
genetic features of this strain and to elucidate its probiotic potential. Briefly, L. paracasei
DUP 13076 was grown in de Man-Rogosa-Sharpe broth at 37°C for 24 h prior to
genomic DNA extraction. The DNA was quality checked, and a paired-end library was
generated using the lllumina MiSeq platform in the Microbial Analysis, Resources, and
Services Facility at the University of Connecticut (Storrs, CT, USA). The average insert
size and read lengths were 550 bp and 251 bp, respectively. The quality check was
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performed using FastQC version 0.11.5 (http://www.bioinformatics.babraham.ac.uk/ Mandoiu |, Amalaradjou MA. 2018, Draft

projects/fastqc/). Adaptors, primers, and terminal bases with a Phred score of <20 were %Zmpoggqu“if‘f thF‘g?fObaC"//US paracasei
. . . . . . , which exhibits potent

trimmed using Trimmomatic version 3.10.1 (7). The SPAdes genome assembler version Sntipathogeniciafacs against Saimonala

3.10.1 (8) was used for de novo assembly, and the outputs were quality checked with enterica serovars Enteritidis, Typhimurium, and
QUAST version 3.1 (9). Genome annotations were carried out using the Rapid Annota- il Cenaime AnneLine GECIaTE,

. . b Technol RAST d the NCBI Prok . https://doi.org/10.1128/genomeA.00065-18.
tions using Subsystems Technology (RAST) server (10) and the NCBI Prokaryotic Ge- Copyright © 2018 Muyyarikkandy et al. This s

nome Automatic Annotation Pipeline (PGAAP) (11), and the results were combined. an open-access article distributed under the
The assembled draft genome of L. paracasei DUP 13076 revealed that it has a circular terms Ofthe‘clfeaﬂve Commons Attribution 4.0
. . International license.
chromosome of 3,048,314 bp with a G+C content of 46.3%. There were 150 contigs remationatiicense
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434,880 bp. The chromosome contains 342 subsystems with a coding sequence for
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3,066 genes. The NCBI Prokaryotic Genome Annotation Pipeline predicted 77 RNA
genes (16 rRNAs, 58 tRNAs, and 3 noncoding RNAs [ncRNAs]). Subsystem feature counts
indicated that a majority of the genes classified within subsystems were associated
with cellular metabolism (76%), followed by cell wall and capsule synthesis (7%) and
membrane transport (4%). Additionally, genes involved in polyamine, betaine, and
glycine synthesis and uptake were recognized. Further, genes with potential probiotic
attributes, including those for adhesion and the colicin V and bacteriocin cluster, were

also identified. No remarkable virulence-associated genes were found.

Accession number(s). This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the accession number PKQJ00000000. The version de-

scribed in this paper is version PKQJ01000000.

ACKNOWLEDGMENTS

This research was funded by the USDA NIFA Hatch project through the Storrs

Agricultural Experimentation Station (grant CONS00940).

We thank Arun Bhunia, Food Science Department, Purdue University, for providing

the Lactobacillus paracasei culture.

REFERENCES

1. Smokvina T, Wels M, Polka J, Chervaux C, Brisse S, Boekhorst J, van
Hylckama Vlieg JE, Siezen RJ. 2013. Lactobacillus paracasei comparative
genomics: towards species pan-genome definition and exploitation of
diversity. PLoS One 8:€68731. https://doi.org/10.1371/journal.pone
.0068731.

2. Turco F, Andreozzi P, Palumbo |, Zito FP, Cargiolli M, Fiore W, Gennarelli N,
De Palma GD, Sarnelli G, Cuomo R. 2017. Bacterial stimuli activate nitric
oxide colonic mucosal production in diverticular disease. Protective effects
of L. casei DG (Lactobacillus paracasei CNCM 1-1572). United European
Gastroenterol J 5:715-724. https://doi.org/10.1177/2050640616684398.

3. Jones RM. 2017. The use of Lactobacillus casei and Lactobacillus paracasei
in clinical trials for the improvement of human health, p 99-108. In Floch
MH, Ringel Y, Walker WA (ed), The microbiota in gastrointestinal patho-
physiology, Academic Press, London, United Kingdom.

4. Rossoni RD, Fuchs BB, de Barros PP, Velloso MD, Jorge AO, Junqueira JC,
Mylonakis E, Nychas G-J. 2017. Lactobacillus paracasei modulates the
immune system of Galleria mellonella and protects against Candida
albicans infection. PLoS One 12:e0173332. https://doi.org/10.1371/
journal.pone.0173332.

5. Deng K, Chen T, Wu Q, Xin H, Wei Q, Hu P, Wang X, Wang X, Wei H, Shah
NP. 2015. In vitro and in vivo examination of anticolonization of patho-
gens by Lactobacillus paracasei FI861111.1. J Dairy Sci 98:6759-6766.
https://doi.org/10.3168/jds.2015-9761.

6. Muyyarikkandy MS, Amalaradjou MA. 2017. Lactobacillus bulgaricus, Lac-
tobacillus rhamnosus and Lactobacillus paracasei attenuate Salmonella
Enteritidis, Salmonella Heidelberg and Salmonella Typhimurium coloni-

Volume 6 Issue 7 e00065-18

zation and virulence gene expression in vitro. Int J Mol Sci 18:E2381.
https://doi.org/10.3390/ijms18112381.

. 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.

. Nurk S, Bankevich A, Antipov D, Gurevich AA, Korobeynikov A, Lapidus

A, Prjibelsky A, Pyshkin A, Sirotkin A, Sirotkin Y, Stepanauskas R, McLean
J, Lasken R, Clingenpeel SR, Woyke T, Tesler G, Alekseyev MA, Pevzner
PA. 2013. Assembling single-cell genomes and mini-metagenomes from
chimeric MDA products. J Comput Biol 20:714-737. https://doi.org/10
.1089/cmb.2013.0084.

. 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.

. 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.

. Angiuoli SV, Gussman A, Klimke W, Cochrane G, Field D, Garrity G, Kodira

CD, Kyrpides N, Madupu R, Markowitz V, Tatusova T, Thomson N, White
0. 2008. Toward an online repository of standard operating procedures
(SOPs) for (meta)genomic annotation. OMICS 12:137-141. https://doi
.org/10.1089/0mi.2008.0017.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/PKQJ00000000
https://doi.org/10.1371/journal.pone.0068731
https://doi.org/10.1371/journal.pone.0068731
https://doi.org/10.1177/2050640616684398
https://doi.org/10.1371/journal.pone.0173332
https://doi.org/10.1371/journal.pone.0173332
https://doi.org/10.3168/jds.2015-9761
https://doi.org/10.3390/ijms18112381
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1093/bioinformatics/btu170
https://doi.org/10.1089/cmb.2013.0084
https://doi.org/10.1089/cmb.2013.0084
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1089/omi.2008.0017
https://doi.org/10.1089/omi.2008.0017
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

