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ABSTRACT This report describes the draft genome sequence of Lactobacillus brevis
TUCO-5E, a probiotic strain isolated from porcine maternal milk. The reads were gener-
ated by a whole-genome sequencing (WGS) strategy on an Illumina MiSeq sequencer
and were assembled into contigs with a total estimated size of 2,461,089 bp. A total of
2,455 open reading frames (ORFs) were predicted, including 2,301 protein-coding se-
quences. The draft genome sequence of L. brevis TUCO-5E will be useful for further stud-
ies of specific genetic features and for understanding the mechanisms of its probiotic
properties in the porcine host.

Lactobacillus brevis TUCO-5E (previously L. curvatus TUCO-5E) was isolated in the
Bio-Bio region of Chile (1). The TUCO-5E strain was isolated with several other lactic

acid bacterial strains from porcine maternal milk and evaluated as a potential probiotic
bacterium by studying its antagonistic effects against porcine-associated gastrointes-
tinal pathogens. In vitro studies demonstrated that L. brevis TUCO-5E was able to
protect intestinal epithelial cells against pathogenic Salmonella strains (1). In addition,
L. brevis TUCO-5E showed a remarkable ability to protect against Salmonella enterica
serovar Typhimurium in a mouse model of infection. Adult BALB/c mice preventively
treated with the TUCO-5E strain had significantly lower Salmonella cell counts in the
liver, spleen, and blood than in the controls (1).

A single colony of the TUCO-5E strain was picked for culturing prior to DNA isolation.
L. brevis TUCO-5E was cultured for 12 h at 37°C (final log phase) in de Man-Rogosa-
Sharpe (MRS) broth (Oxoid, Cambridge, UK), and genomic DNA isolation was performed
as described in reference 2. The genomic DNA of L. brevis TUCO-5E was isolated and
sequenced with an Illumina MiSeq platform using the 2 � 150-bp paired-end read
length sequencing protocol. The generated sequencing reads were filtered to remove
low-quality reads and then assembled with SPAdes version 3.11.1 (3). Default param-
eters were used for bioinformatic analysis. The sequencing protocol generated approx-
imately 81.0� coverage of the genome. The TUCO-5E strain contained 47 contigs of
2,461,089 bp in total. The G�C content was 45.8%. The Rapid Annotations using
Subsystems Technology (RAST) server was used for functional annotation of predicted
genes (4). A total of 2,455 open reading frames (ORFs) were predicted, including 2,301
protein-coding sequences, 60 tRNAs, 19 rRNAs, and 3 noncoding RNAs (ncRNAs). In
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addition, 5 clustered regularly interspaced short palindromic repeat (CRISPR) arrays
were annotated in the genome and were further confirmed by using CRISPRFinder (5).

RAST analysis revealed that the L. brevis TUCO-5E genome has genes for resistance
to tetracycline and vancomycin, which is in agreement with our previous in vitro studies
(1). The genome was further analyzed with BAGEL4 for the detection of bacteriocins (6),
but no bacteriocin genes were detected. One incomplete prophage was detected in the
TUCO-5E strain with the use of PHASTER (7).

A gene for bile hydrolysis was found in L. brevis TUCO-5E that could be involved in
its ability to survive in the gastrointestinal tract. In addition, clusters of genes involved
in the biosynthesis of thiamine, folate, and riboflavin were found in the TUCO-5E
genome.

The draft genome sequence of L. brevis TUCO-5E will be useful for further studies of
specific genetic features and for understanding the mechanisms of its probiotic prop-
erties in the porcine host.

Data availability. This whole-genome shotgun project has been deposited in
DDBJ/EMBL/GenBank under the accession number QMCB00000000. The version de-
scribed here is the first version. The SRA/DRA/ERA accession number is ERP106897. The
BioSample and BioProject numbers are SAMN09389956 and PRJNA475473, respectively.

ACKNOWLEDGMENTS
This study was supported by a Grant-in-Aid for Scientific Research (B) (2) (16H05019),

Challenging Exploratory Research (16K15028), and Open Partnership Joint Projects of
JSPS Bilateral Joint Research Projects from the Japan Society for the Promotion of
Science (JSPS) to H.K. and by ANPCyT–FONCyT grant PICT-2016 (number 0410) to J.V.
This work was also supported by JSPS Core-to-Core Program A (Advanced Research
Networks), entitled “Establishment of International Agricultural Immunology Research-
Core for a Quantum Improvement in Food Safety.”

REFERENCES
1. Quilodrán-Vega SR, Villena J, Valdebenito J, Salas MJ, Parra C, Ruiz A,

Kitazawa H, García A. 2016. Isolation of lactic acid bacteria from swine
milk and characterization of potential probiotic strains with antagonistic
effects against swine-associated gastrointestinal pathogens. Can J Micro-
biol 62:514 –524. https://doi.org/10.1139/cjm-2015-0811.

2. Azcárate-Peril MA, Raya RR. 2001. Methods for plasmid and genomic DNA
isolation from lactobacilli, p 135–139. In Spencer JFT, de Ragout Spencer
AL (ed), Food microbiology protocols. Methods in biotechnology, vol 14.
Humana Press, New York, NY.

3. 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.

4. 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.

5. Makarova KS, Wolf YI, Alkhnbashi OS, Costa F, Shah SA, Saunders SJ,
Barrangou R, Brouns SJJ, Charpentier E, Haft DH, Horvath P, Moineau S,
Mojica FJM, Terns RM, Terns MP, White MF, Yakunin AF, Garrett RA, van
der Oost J, Backofen R, Koonin EV. 2015. An updated evolutionary clas-
sification of CRISPR–Cas systems. Nat Rev Microbiol 13:722–736. https://
doi.org/10.1038/nrmicro3569.

6. van Heel AJ, de Jong A, Song C, Viel JH, Kok J, Kuipers OP. 2018. BAGEL4:
a user-friendly Web server to thoroughly mine RiPPs and bacteriocins.
Nucleic Acids Res 46:W278 –W281. https://doi.org/10.1093/nar/gky383.

7. Arndt D, Grant JR, Marcu A, Sajed T, Pon A, Liang Y, Wishart DS. 2016.
PHASTER: a better, faster version of the PHAST phage search tool. Nucleic
Acids Res 44:W16 –W21. https://doi.org/10.1093/nar/gkw387.

Quilodran-Vega et al.

Volume 7 Issue 19 e01239-18 mra.asm.org 2

 on F
ebruary 4, 2019 by guest

http://m
ra.asm

.org/
D

ow
nloaded from

 

https://www.ncbi.nlm.nih.gov/nuccore/QMCB00000000
https://www.ncbi.nlm.nih.gov/sra/ERP106897
https://www.ncbi.nlm.nih.gov/biosample/SAMN09389956
https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA475473
https://doi.org/10.1139/cjm-2015-0811
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1038/nrmicro3569
https://doi.org/10.1038/nrmicro3569
https://doi.org/10.1093/nar/gky383
https://doi.org/10.1093/nar/gkw387
https://mra.asm.org
http://mra.asm.org/

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

