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GENOME ANNOUNCEMENT

Genome Sequences of Lactococcus garvieae TB25, Isolated from Italian
Cheese, and Lactococcus garvieae LG9, Isolated from

Italian Rainbow Trout

Giovanni Ricci, Chiara Ferrario, Francesca Borgo, Alessandro Rollando, and Maria Grazia Fortina

Dipartimento di Scienze e Tecnologie Alimentari e Microbiologiche, Universita degli Studi di Milano, Milan, Italy

Lactococcus garvieae is a fish pathogen and an emerging zoonotic opportunistic pathogen as well as a component of natural mi-
crobiota in dairy products. Here, we present the first report of a genome sequence of L. garvieae TB25, isolated from a dairy

source, and that of L. garvieae LG9, isolated from rainbow trout.

Lactococcus garvieae, one of the most important bacterial fish
pathogens (12, 22), has also been isolated from cows and buf-
faloes with mastitis (8, 21) and from various human clinical spec-
imens (6, 17). In the last years, L. garvieae has gained interest in the
food industry because it has been isolated from vegetables (13)
and meat (19) and it has also been found in dairy products pro-
duced from raw milk, associated with the natural fermentation of
different artisanal cheeses (3, 9). Most of the characterization
studies of L. garvieae strains have shown that the phenotypic and
genetic diversity is related to the specific animal host or environ-
ment they colonize (14). Molecular genetic studies have revealed a
low genetic relatedness between fish and dairy strains (11). In
particular, a report (10) showed that the L. garvieae isolates of each
origin can be differentiated by the ability to use lactose for the
presence of a phospho-f-galactosidase (lacG) gene, detectable in
all isolates of dairy origin but lacking in fish isolates. Recently, the
entire genomes of four L. garvieae fish-derived strains have been
sequenced (2, 18, 20), along with that of a strain isolated from
human blood (1). However, no sequenced L. garvieae genomes
from a dairy environment exist. A comparative genome analysis
was performed to unveil the global genetic variations that may
justify, at least in part, the registered phenotypic differences.
Here, we report the draft genome sequences of L. garvieae
strain TB25, isolated from Italian cheese, and L. garvieae strain
LGY, isolated in Italy from a diseased rainbow trout (On-
corhynchus mykiss). The genomic DNA was sequenced using a
whole-genome shotgun strategy with an Illumina Genome Ana-
lyzer Hiseq1000. Quality-filtered reads were assembled using the
Velvet software (version 1.1.04), which generated 140 and 92 con-
tigs for the LG9 and TB25 strains, respectively. Open reading
frames (ORFs) were predicted using Glimmer 3.02 (7). Functional
annotation was done by merging the results obtained from the
RAST (rapid annotation using subsystem technology) Server (5),
BLAST (4), tRNAscan-SE 1.21 (16), and RNAmmer 1.2 (15).
The draft genome of the L. garvieae LG9 isolate includes
2,087,705 bases, with an average G+C content of 38.5%. It en-
codes 2,027 putative coding sequences (CDSs) and 43 predicted
tRNAs. The genome of the L. garvieae TB25 isolate includes
2,014,328 bases, with an average G+C content of 38.1%, and it
contains 1,977 CDSs and 41 tRNAs. The draft genomes of the LG9
and TB25 strains contain 305 and 318 subsystems (sets of related
functional roles), respectively, according to the RAST Server. We
used this information to reconstruct the metabolic network. A
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preliminary comparison of the genome contents of the strains
TB25 and LG9 and of the L. garvieae strains previously sequenced
(1, 2, 18, 20) shows differences in some additional features related
to carbohydrate metabolism, including the lacG gene, found only
in the dairy strain TB25, and genes involved in sucrose fermenta-
tion, identified only in strains TB25, 21881 (1), and 8831 (2). The
availability of genome sequences of L. garvieae strains coming
from different sources can provide a better background for the
future understanding of genes that can be useful or necessary for
the colonization of different habitats.

Nucleotide sequence accession numbers. These whole-
genome shotgun projects have been deposited in DDBJ/EMBL/
GenBank under accession numbers AGQY00000000 (L. garvieae
LG9) and AGQX00000000 (L. garvieae TB25). The versions de-
scribed in this paper are the first versions, DDBJ/EMBL/GenBank
accession numbers AGQY01000000 (LG9) and AGQX01000000
(TB25).

ACKNOWLEDGMENT

This work was supported by the Post genomica batterica per la qualita e la
sicurezza degli alimenti project from the Lombardy region (Italy).

REFERENCES

1. Aguado-Urda M, et al. 2011. Genome sequence of Lactococcus garvieae
21881, isolated in a case of human septicemia. J. Bacteriol. 193:4033—
4034.

2. Aguado-Urda M, et al. 2011. Genome sequence of Lactococcus garvieae
8831, isolated from rainbow trout lactococcosis outbreaks in Spain. J.
Bacteriol. 193:4263—4264.

3. Alegria A, et al. 2009. Diversity and evolution of the microbial pop-
ulations during manufacture and ripening of Casin, a traditional Span-
ish, starter-free cheese made from cow’s milk. Int. J. Food Microbiol.
136:44-51.

4. Altschul SF, Gish W, Miller W, Myers EW, Lipman D]J. 1990. Basic local
alignment search tool. J. Mol. Biol. 215:403—410.

5. Aziz RK, et al. 2008. The RAST Server: rapid annotations using subsys-
tems technology. BMC Genomics 9:75.

6. Chan JFW, et al. 2011. Primary infective spondylodiscitis caused by

Received 7 December 2011 Accepted 12 December 2011

Address correspondence to Giovanni Ricci, giovanni.ricci@unimi.it.
Copyright © 2012, American Society for Microbiology. All Rights Reserved.
doi:10.1128/JB.06655-11

jb.asm.org 1249

HOYVY3AS3Y 40 ¥0SS3IH0dd Aq 2102 ‘v Ainc uo /Bio wse qlj/:dny woly papeojumod


http://dx.doi.org/10.1128/JB.06655-11
http://jb.asm.org
http://jb.asm.org/

Genome Announcement

10.

11.

12.

13.

14.

1250

Lactococcus garvieae and a review of human L. garvieae infections. Infec-
tion 39:259-264.

. Delcher AL, Bratke KA, Powers EC, Salzberg SL. 2007. Identifying

bacterial genes and endosymbiont DNA with Glimmer. Bioinformatics
23:673-679.

. Devriese LA, et al. 1999. Identification of aesculin-hydrolyzing strepto-

cocci, lactococci, aerococci and enterococci from subclinical intramam-
mary infections in dairy cows. Vet. Microbiol. 70:87-94.

. Fortina MG, et al. 2003. Genetic characterization of some lactic acid

bacteria occurring in an artisanal protected denomination origin (PDO)
Italian cheese, the Toma piemontese. Food Microbiol. 20:397-404.
Fortina MG, Ricci G, Borgo F. 2009. A study of lactose metabolism in
Lactococcus garvieae reveals a genetic marker for distinguishing between
dairy and fish biotypes. J. Food Prot. 72:1248-1254.

Foschino R, et al. 2008. Comparison of Lactococcus garvieae strains iso-
lated in northern Italy from dairy products and fishes through molecular
typing. J. Appl. Microbiol. 105:652—662.

Ghittino C, et al. 2003. Emerging pathologies in aquaculture: effects on
production and food safety. Vet. Res. Commun. 27:471-479.

Kawanishi M, et al. 2007. Characterization of Lactococcus garvieae iso-
lated from radish and broccoli sprouts that exhibited a KG(+) phenotype,
lack of virulence and absence of a capsule. Lett. Appl. Microbiol. 44:481—
487.

Kawanishi M, et al. 2006. Differences between Lactococcus garvieae iso-
lated from the genus Seriola in Japan and those isolated from other ani-

jb.asm.org

19.

20.

21.

22.

mals (trout, terrestrial animals from Europe) with regard to pathogenicity,
phage susceptibility and genetic characterization. J. Appl. Microbiol. 101:
496-504.

. Lagesen K, et al. 2007. RNAmmer: consistent and rapid annotation of

ribosomal RNA genes. Nucleic Acids Res. 35:3100-3108.

. Lowe TM, Eddy SR. 1997. tRNAscan-SE: a program for improved detec-

tion of transfer RNA genes in genomic sequence. Nucleic Acids Res. 25:
955-964.

. Mofredj A, et al. 2000. Lactococcus garvieae septicemia with liver abscess

in an immunosuppressed patient. Am. J. Med. 109:513-514.

. Morita H, et al. 2011. Complete genome sequence and comparative

analysis of the fish pathogen Lactococcus garvieae. PLoS One 6:¢23184.
Rantsiou K, et al. 2005. Culture-dependent and -independent methods to
investigate the microbial ecology of Italian fermented sausages. Appl. En-
viron. Microbiol. 71:1977-1986.

Reimundo P, et al. 2011. Genome sequence of Lactococcus garvieae
UNIUDO074, isolated in Italy from a lactococcosis outbreak. J. Bacteriol.
193:3684-3685.

Teixeira LM, et al. 1996. Phenotypic and genotypic characterization of
atypical Lactococcus garvieae strains isolated from water buffalos with sub-
clinical mastitis and confirmation of L. garvieae as a senior subjective
synonym of Enterococcus seriolicida. Int. J. Syst. Bacteriol. 46:664—668.
Vendrell D, et al. 2006. Lactococcus garvieae in fish: a review. Comp.
Immunol. Microbiol. Infect. Dis. 29:177-198.

Journal of Bacteriology

HOYVY3AS3Y 40 ¥0SS3IH0dd Aq 2102 ‘v Ainc uo /Bio wse qlj/:dny woly papeojumod


http://jb.asm.org
http://jb.asm.org/

