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Here, we report the draft genome sequence of Enterococcus faecalis DBH18, a bacteriocinogenic lactic acid bacterium (LAB) iso-
lated from mallard ducks (Anas platyrhynchos). The assembly contains 2,836,724 bp, with a G+C content of 37.6%. The genome
is predicted to contain 2,654 coding DNA sequences (CDSs) and 50 RNAs.
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he enterococci are a diverse group of gastrointestinal (GI)

and ubiquitous lactic acid bacteria (LAB) with an impor-
tant role in environmental, food, gut, and clinical microbiology
and with additional applied, regulatory, and biotechnological
interest (1, 2). However, enterococci are also in the spotlight
as a major cause of nosocomial and, to a lesser extent,
community-acquired infections, due to encoding natural and
acquired antibiotic resistances and potential virulence deter-
minants (3, 4). Enterococcus faecalis DBH18 is a bacteriocino-
genic strain isolated from mallard ducks (Anas platyrhynchos),
with elevated antimicrobial activity against Gram-positive
bacteria, including Listeria spp. (5, 6), and containing the
bacteriocin-producing genes ef1097 (Enterocin V583) and the
entL50 (entL50A-entL50B)-like genes termed ent]S (entJSA-
entJSB) (EnterocinJSA-EnterocinJSB) (GenBank accession no.
EF502034). In addition, E. faecalis DBH18 produces gelatinase
(GelE), responsible for the production of bioactive peptides
with high angiotensin converting enzyme-inhibitory activity
(ACE-IA) and antihypertensive and antioxidant activities dur-
ing its growth in bovine skim milk (BSM) (6, 7).

The genomic DNA from E. faecalis DBH18 was purified us-
ing the Genomic-tip 500/G kit (Qiagen GmbH, Hilden, Ger-
many) and sequenced by using an Illumina MiSeq platform
(Ilumina Inc., San Diego, CA, USA) at the Department of
Chemistry, Biotechnology, and Food Science (Norwegian Uni-
versity of Life Sciences, As, Norway). A 300-bp paired-end li-
brary was constructed using a Nextera XT kit (Illumina, Inc.).
Reads were quality filtered using Nesoni (version 0.130; P. Har-
rison, unpublished data) and de novo assembled using CLC
Genomics Workbench 5.5 (CLC bio, Denmark). Contigs
<1,000 bp and with coverage <5-fold were removed. Coding
DNA sequences (CDSs) were predicted and annotated using
the RAST (http://rast.ampdr.org/) server (8). The draft genome
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of E. faecalis DBH18 consists of 32 contigs, for a total of
2,836,724 bp, with a G+C content of 37.6%. The total number
of CDSs was 2,654, and the number of RNAs was 50. In silico
analysis of the draft genome sequence with the BAGEL3 soft-
ware (http://bagel2.molgenrug.nl/) (9) confirmed the presence of
the enterocin JS (EntJSA-EntJSB) biosynthetic gene (ent/SA-
ent]SB) cluster, whereas genes encoding enterocin V583
(EntV583) and the metalloproteinases gelatinase (GelE) and
serine protease (SprE) were found manually. No relevant anti-
biotic resistance genes were identified in this isolate, and the
absence of the potential virulence genes cyILMAB (cytolysin
precursor and processing genes), ace (adhesin to collagen), and
esp (enterococcal surface protein) confirmed previous studies
with this strain (5, 6). The presence of clustered regularly in-
terspaced short palindromic repeats (CRISPR), considered a
barrier to foreign DNA uptake, were not identified using
CRISPRfinder (10). E. faecalis DBH18 has been deposited as E.
faecalis CECT 8935 at the Coleccién Espafiola de Cultivos Tipo
(CECT), Valencia, Spain. Determination of the draft genome
of E. faecalis DBH18 would facilitate studies on the synthesis
of the leaderless bacteriocin Ent]JS (EntJSA-EntJSA) and
strengthen its usefulness as a producer of bioactive peptides
during growth in BSM and, possibly, other proteinaceous food
substrates.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/ENA/GenBank un-
der the accession no. LSFS00000000. The version described in this
paper is the first version, LSFS01000000.

ACKNOWLEDGMENT

We thank the Ministerio de Economia y Competitividad (MINECO)
(Spain) for the fellowship (FPI) awarded to S. Arbulu.

genomea.asm.org 1

SId1 Aq 2102 ‘2 Areniga uo /610 wise eawouab//:dny wody papeojumoq


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00663-16&domain=pdf&date_stamp=2016-7-14
http://genomea.asm.org
http://genomea.asm.org/

Arbulu et al.

FUNDING INFORMATION

This work, including the efforts of Sara Arbulu, Juan J. Jiménez, Juan
Borrero, Jorge Sdnchez, Carmen Herranz, Luis M. Cintas, and Pablo
E Hernandez, was funded by Comunidad de Madrid (S2013/ABI-
2747). This work, including the efforts of Sara Arbulu, Cyril
Frantzen, Carmen Herranz, Ingolf F Nes, Luis M. Cintas, Dzung Bao
Diep, and Pablo E Hernandez, was funded by EEA Grant NILS
Science and Sustainability Coordinated Mobility of Researchers (017-
ABEL-CM-2013). This work, including the efforts of Sara Arbulu,
Juan J. Jiménez, Juan Borrero, Jorge Sanchez, Carmen Herranz, Luis
M. Cintas, and Pablo E Hernandez, was funded by Ministerio de
Economia y Competitividad (MINECO) (AGL2012-34829).

REFERENCES

1. Franz CM, Huch M, Abriouel H, Holzapfel W, Galvez A. 2011. Entero-
cocci as probiotics and their implications in food safety. Int ] Food Micro-
biol 151:125-140. http://dx.doi.org/10.1016/j.ijfoodmicro.2011.08.014.

2. Palmer KL, Godfrey P, Griggs A, Kos VN, Zucker J, Desjardins C,
Cerqueira G, Gevers D, Walker S, Wortman J, Feldgarden M, Haas B,
Birren B, Gilmore MS. 2012. Comparative genomics of enterococci: vari-
ation in Enterococcus faecalis, clade structure in E. faecium, and defining
characteristics of E. gallinarum and E. casseliflavus. MBio 3:¢00318-11.
http://dx.doi.org/10.1128/mBio.00318-11.

3. Gilmore MS, Lebreton F, van Schaik W. 2013. Genomic transition of
enterococci from gut commensals to leading causes of multidrug-resistant
hospital infection in the antibiotic era. Curr Opin Microbiol 16:10-16.
http://dx.doi.org/10.1016/j.mib.2013.01.006.

4. Van Tyne D, Gilmore MS. 2014. Friend turned foe: evolution of entero-
coccal virulence and antibiotic resistance. Annu Rev Microbiol 68:
337-356. http://dx.doi.org/10.1146/annurev-micro-091213-113003.

2 genomea.asm.org

Genome Announcements

. Sanchez J, Basanta A, Gomez-Sala B, Herranz C, Cintas LM, Hernandez

PE. 2007. Antimicrobial and safety aspects, and biotechnological potential
of bacteriocinogenic enterococci isolated from mallard ducks (Anas platy-
rhynchos). Int ] Food Microbiol 117:295-305. http://dx.doi.org/10.1016/
j-jjfoodmicro.2007.04.012.

. Gutiez L, Gémez-Sala B, Recio I, del Campo R, Cintas LM, Herranz

C, Hernandez PE. 2013. Enterococcus faecalis strains from food, envi-
ronmental, and clinical origin produce ACE-inhibitory peptides and
other bioactive peptides during growth in bovine skim milk. Int J
Food Microbiol 166:93-101. http://dx.doi.org/10.1016/
j.ijfoodmicro.2013.06.019.

. Gutiez L, Borrero J, Jiménez JJ, Gémez-Sala B, Recio I, Cintas LM,

Herranz C, Hernandez PE. 2014. Genetic and biochemical evidence that
recombinant Enterococcus spp. strains expressing gelatinase (GelE) pro-
duce bovine milk-derived hydrolysates with high angiotensin converting
enzyme-inhibitory activity (ACE-IA). ] Agric Food Chem 62:5555-5564.
http://dx.doi.org/10.1021/jf5006269.

. 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. http://dx.doi.org/10.1186/
1471-2164-9-75.

. Van Heel AJ, de Jong A, Montalban-Lopez M, Kok J, Kuipers OP. 2013.

BAGEL3: automated identification of genes encoding bacteriocins and
(non-)bactericidal posttranslationally modified peptides. Nucleic Acids
Res 41:W448-W453. http://dx.doi.org/10.1093/nar/gkt391.

. Grissa I, Vergnaud G, Pourcel C. 2007. CRISPRFinder: a Web tool to

identify clustered regularly interspaced short palindromic repeats. Nucleic
Acids Res 35:W52-W57. http://dx.doi.org/10.1093/nar/gkm360.

July/August 2016 Volume 4 Issue 4 e00663-16

SId1 Aq 2102 ‘2 Areniga uo /610 wise eawouab//:dny wody papeojumoq


http://genomea.asm.org
http://genomea.asm.org/

	Draft Genome Sequence of the Bacteriocinogenic Strain Enterococcus faecalis DBH18, Isolated from Mallard Ducks (Anas platyrhynchos)
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENT

	REFERENCES

