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Genome Sequence of the Lactic Acid Bacterium Lactococcus lactis
subsp. lactis TOMSCI161, Isolated from a Nonscalded Curd Pressed

Cheese
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Lactococcus lactis is a lactic acid bacterium used in the production of many fermented foods, such as dairy products. Here, we
report the genome sequence of L. lactis subsp. lactis TOMSC161, isolated from nonscalded curd pressed cheese. This genome
sequence provides information in relation to dairy environment adaptation.
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actococcus lactis belongs to the group of lactic acid bacteria and

is encountered in a wide range of environments, such as ani-
mals and plant materials, and even in a great variety of traditional
food products (as spontaneous growth) (1, 2). Industrially, this
mesophilic and homofermentative bacterium is extensively used
as a starter in the production of many fermented foods, and it is
particularly used in the dairy industry for cheesemaking. L. lactis,
which has generally regarded as safe (GRAS) status, is involved in
milk acidification by the formation of lactate, proteolysis, and in
the synthesis of aromatic compounds, polysaccharides, and bac-
teriocins, contributing therefore to the taste, texture, and safety of
dairy products (3-7).

L. lactis, which is by far the best characterized lactic acid bac-
terium (LAB) with respect to its physiology, metabolic pathways,
and regulatory mechanisms, has become the model bacterium for
most of the LAB research in biotechnology. The genomes of sev-
eral L. lactis strains have thus been determined, including strains
of L. lactis subsp. lactis, such as L1403 (8), KF147 (9), and CV56
(10), as well as strains of L. lactis subsp. cremoris, such as MG1363
(11) and SK11 (12). We report here the genome of L. lactis subsp.
lactis TOMSC161, a strain isolated from the dairy environment
and more specifically from a scaled nonscalded curd pressed
cheese, and presenting very interesting technological properties
(acidifying, proteolytic, and texturing activities).

Sequencing was performed by Imagif (CNRS, Gif-sur-Yvette,
France) using HiSeq paired-end sequencing. A total 0f 20,391,131
reads were used for assembly by using the Velvet and VelvetOpti-
miser softwares, leading to an average coverage of 730 X. A total of
56 large contigs ranging from 1,013 to 431,322 bp in size were
generated and annotated using AGMIAL, an integrated bacterial
genome annotation platform (13).

The genome of L. lactis subsp. lactis TOMSC161 consists of
2,603,548 bp, with an average G+ C content of 35.09%. It contains
2,686 protein-coding sequences covering 86% of the genome, of
which 1,991 were annotated with known biological functions and
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695 encode hypothetical proteins. It also harbors 53 tRNA-coding
genes and 5 rRNA-coding operons.

Analysis of the genome of L. lactis TOMSC161 revealed an
adaptation to milk, a nutrient-rich environment. The presence of
the complete set of genes involved in lactose and galactose metab-
olism, as well as the presence of a wide variety of substrate trans-
porters (carbohydrates, peptides, and amino acids) and inversely,
the reduction of several amino acid biosynthetic capacities (auxo-
trophic for glutamate and aspartate) demonstrated this adapta-
tion. However, the genome of L. lactis TOMSC161 still contains
genes involved in the utilization of certain plant sugars (mannose,
mannitol, arabinose, ribose, and xylose) related to the original
habitat of L. lactis. Furthermore, the analysis showed the presence
of genes involved in exopolysaccharide and bacteriocin (e.g., lac-
tococcin) production, which are interesting technological fea-
tures.

The availability of the genome sequence of L. lactis TOMSC161
will allow the powerful application of transcriptomics and pro-
teomics to investigate the metabolic responses and thus the phys-
iological processes involved in the adaptation to different envi-
ronmental conditions.

Nucleotide sequence accession numbers. The genome se-
quence and annotation of L. lactis subsp. lactis TOMSC161 have
been deposited in the EMBL database under accession numbers
CBUJ010000001 to CBUJ010000062.

ACKNOWLEDGMENTS
This work was supported by the Centre National Interprofessionnel de
I’Economie Laitiere (Paris, France).

We thank Savoicime for providing the reference strain and the
MIGALE bioinformatics platform for providing computational resources
(INRA, Jouy-en-Josas, France)

REFERENCES

1. Cogan TM, Barbosa M, Beuvier E, Bianchi Salvadori B, Cocconcelli PS,
Fernandes I, Gomez J, Gomez R, Kalantzopoulos G, Ledda A, Medina

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01121-14&domain=pdf&date_stamp=2014-11-6
http://genomea.asm.org

2 genomea.asm.org

Velly et al.

M, Rea MC, Rodriquez E. 1997. Characterization of the lactic acid bac-
teria in artisanal dairy products. J. Dairy Res. 64:409-421. http://
dx.doi.org/10.1017/50022029997002185.

. Salama MS, Musafijajeknic T, Sandine WE, Giovannoni SJ. 1995. An
ecological study of lactic acid bacteria: isolation of new strains of Lacto-
coccus including Lactococcus lactis subspecies cremoris. J. Dairy Sci. 78:
1004-1017. http://dx.doi.org/10.3168/jds.S0022-0302(95)76716-9.

. Ayad EHE, Verheul A, de Jong C, Wouters JTM, Smit G. 1999. Flavour
forming abilities and amino acid requirements of Lactococcus lactis strains
isolated from artisanal and non-dairy origin. Int. Dairy J. 9:725-735.
http://dx.doi.org/10.1016/S0958-6946(99)00140-5.

. Ayala-Hernandez I, Hassan A, Goff HD, de Orduna RM, Corredig M.
2008. Production, isolation and characterization of exopolysaccharides
produced by Lactococcus lactis subsp. cremoris JER1 and their interaction
with milk proteins: effect of pH and media composition. Int. Dairy J.
18:1109-1118. http://dx.doi.org/10.1016/j.idairyj.2008.06.008.

. Cocaign-Bousquet M, Garrigues C, Loubiere P, Lindley ND. 1996.
Physiology of pyruvate metabolism in Lactococcus lactis. Antonie Van
Leeuwenhoek. 70:253-267. http://dx.doi.org/10.1007/BF00395936.

. Daly C, Fitzgerald GF, O’Connor L, Davis R. 1998. Technological and
health benefits of dairy starter cultures. Int. Dairy J. 8:195-205. http://
dx.doi.org/10.1016/S0958-6946(98)00042-9.

. Piard JC, Muriana PM, Desmazeaud M]J, Klaenhammer TR. 1992.
Purification and partial characterization of lacticin 481, a lanthionine con-
taining bacteriocin produced by Lactococcus lactis subsp. lactis CNRZ 481.
Appl. Environ. Microbiol. 58:279-284.

. Bolotin A, Wincker P, Mauger S, Jaillon O, Malarme K, Weissenbach J,
Ehrlich SD, Sorokin A. 2001. The complete genome sequence of the lactic
acid bacterium Lactococcus lactis ssp. lactis 1L1403. Genome Res. 11:
731-753. http://dx.doi.org/10.1101/gr.GR-1697R.

Genome Announcements

. Siezen RJ, Bayjanov J, Renckens B, Wels M, van Hijum SA, Molenaar

D, Vlieg J. 2010. Complete genome sequence of Lactococcus lactis subsp.
lactis KF147, a plant associated lactic acid bacterium. J. Bacteriol. 192:
2649-2650. http://dx.doi.org/10.1128/]B.00276-10.

. Gao Y, Lu Y, Teng KL, Chen ML, Zheng HJ, Zhu YQ, Zhong J. 2011.

Complete genome sequence of Lactococcus lactis subsp. lactis CV56, a pro-
biotic strain isolated from the vaginas of healthy women. J. Bacteriol.
193:2886-2887. http://dx.doi.org/10.1128/JB.00358-11.

. Wegmann U, O’Connell-Motherway M, Zomer A, Buist G, Shearman

C, Canchaya C, Ventura M, Goesmann A, Gasson MJ, Kuipers OP, van
Sinderen D, Kok J. 2007. Complete genome sequence of the prototype
lactic acid bacterium Lactococcus lactis subsp. cremoris MG1363. J. Bacte-
riol. 189:3256—-3270. http://dx.doi.org/10.1128/JB.01768-06.

. Makarova K, Slesarev A, Wolf Y, Sorokin A, Mirkin B, Koonin E,

Pavlov A, Pavlova N, Karamychev V, Polouchine N, Shakhova V,
Grigoriev I, Lou Y, Rohksar D, Lucas S, Huang K, Goodstein DM,
Hawkins T, Plengvidhya V, Welker D, Hughes J, Goh Y, Benson A,
Baldwin K, Lee JH, Diaz-Muiiz I, Dosti B, Smeianov V, Wechter W,
Barabote R, Lorca G, Altermann E, Barrangou R, Ganesan B, Xie Y,
Rawsthorne H, Tamir D, Parker C, Breidt F, Broadbent J, Hutkins R,
O’Sullivan D, Steele J, Unlu G, Saier M, Klaenhammer T, Richardson P,
Kozyavkin S, Weimer B, Mills D. 2006. Comparative genomics of the
lactic acid bacteria. Proc. Natl. Acad. Sci. U. S. A. 103:15611-15616. http://
dx.doi.org/10.1073/pnas.0607117103.

. Bryson K, Loux V, Bossy R, Nicolas P, Chaillou S, van de Guchte M,

Penaud S, Maguin E, Hoebeke M, Bessi¢res P, Gibrat JE. 2006.
AGMIAL: implementing an annotation strategy for prokaryote genomes
as a distributed system. Nucleic Acids Res. 34:3533-3545. http://
dx.doi.org/10.1093/nar/gkl471.

November/December 2014 Volume 2 Issue 6 e01121-14


http://genomea.asm.org

	Genome Sequence of the Lactic Acid Bacterium Lactococcus lactis subsp. lactis TOMSC161, Isolated from a Nonscalded Curd Pressed Cheese
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES


