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ABSTRACT We report here the genome sequence of Labrenzia sp. EL143, an alpha-
proteobacterium isolated from the gorgonian coral Eunicella labiata that possesses
various genes involved in halogen and aromatic compound degradation, as well as
polyketide synthesis. The strain also maintains multiple genes that confer resistance
to toxic compounds such as heavy metals and antibiotics.

Labrenzia species are Gram-negative, motile, rod-shaped bacteria that require NaCl
for growth (1). There are six recognized species, all isolated from marine habitats

and often associated with host organisms such as dinoflagellates, halophytes, and
oysters (2). So far, 18 Labrenzia genome sequences are available in public databases.
Although the symbiotic association between Labrenzia species and corals has been
reported (3–5), genome-wide assessments of coral-associated Labrenzia species have
not been performed. Strain EL143 was isolated from the gorgonian coral Eunicella
labiata, sampled at a depth of 18 m off the Atlantic coast of Faro Beach, Algarve,
Portugal (36°58=47.2�N, 7°59=20.8�W) (5). In the laboratory, host-derived microbial cell
suspensions were prepared as described elsewhere (6) and inoculated onto 1:2 diluted
marine agar medium for 4 weeks at 18°C (5). Genomic DNA from a pure EL143 culture
was extracted using the Wizard Genomic DNA purification kit (Promega) according to
the manufacturer’s instructions and sequenced on an Illumina MiSeq platform, as
previously described (7, 8). The sequence output totaled 720 Mb, consisting of
1,196,456 reads (2 � 301 bp), with a genome coverage of 99�. Sequence reads were
assembled de novo into 34 contigs using the NGen DNA assembly software (DNAStar,
Inc.). NCBI BLAST analyses suggest that 11 of the 34 contigs belong to plasmids. Gene
prediction and annotation were performed with the Rapid Annotations using Subsys-
tems Technology (RAST) prokaryotic genome annotation server, version 2.0 (9). The
antiSMASH platform was used to identify biosynthetic gene clusters (10).

The genome is composed of 7,279,421 bp, with a calculated G�C content of 56.3%.
It possesses 7,614 coding sequences, in addition to 49 RNAs. Labrenzia sp. EL143 shares
99.8% 16S rRNA gene homology with L. alba (formerly Stappia alba) 5OM9, isolated
from Mediterranean oysters (1, 11), and 98.0% 16S rRNA gene homology with the type
strain of the species, L. alba CECT 5094 (1, 11).

Labrenzia sp. EL143 carries many genes that support the symbiotic relationship with
sessile hosts, including 71 genes involved in resistance to antibiotics and toxic com-
pounds, 15 Czc (cobalt-zinc-cadmium resistance) genes presumably located on a
plasmid, and various genes encoding multidrug resistance efflux pumps. Moreover, the
genome possesses strong dehalogenation potential, comprising four haloacid dehalo-
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genase encoding genes and one haloalkane dehalogenase (EC 3.8.1.5) encoding gene
involved in the degradation of a wide range of aliphatic and aromatic halogens, haloalco-
hols, and haloacids. Since the oceans contain a variety of halogenated compounds,
bacterial symbionts of filter-feeding marine organisms such as gorgonians presumably use
dehalogenases for detoxification and nutrition (12). Strain EL143 may further degrade a
large number of aromatic compounds, including polychlorinated biphenyls (via EC
1.13.11.39), benzoate (via EC 4.1.1.7), and catechol via the �-ketoadipate pathway (at least
20 genes), corroborating earlier results for L. alba strains 5OM6, 5OM9, and 5OM30 (11).
Labrenzia sp. EL143 also harbors genes related to chitin utilization, including one endo-
chitinase (EC 3.2.1.14) and three N-acetylglucosaminidases (EC 3.2.1.52). Moreover, type I
(thiopeptide-transAT polyketide synthase [PKS]-nonribosomal peptide synthetase,
102 kb) and type III (31 kb) PKS gene clusters, in addition to a thiopeptide (27 kb) and
a terpene (20 kb) biosynthetic cluster, are present.

Accession number(s). The genome sequence of Labrenzia sp. EL143 has been depos-
ited in the European Nucleotide Archive under the accession numbers OGUZ01000001 to
OGUZ01000034. The study ID is PRJEB24678, and the sample ID is ERS2166916.

ACKNOWLEDGMENTS
This work was funded by the Portuguese Foundation for Science and Technology

(FCT) through the research projects EXPL/MAR-EST/1664/2013 and PTDC/MAR-BIO/
1547/2014. The funding agency had no role in study design, data collection and
interpretation, or the decision to submit the work for publication.

REFERENCES
1. Biebl H, Pukall R, Lunsdorf H, Schulz S, Allgaier M, Tindall BJ, Wagner-

Dobler I. 2007. Description of Labrenzia alexandrii gen. nov., sp. nov., a
novel alphaproteobacterium containing bacteriochlorophyll a, and a
proposal for reclassification of Stappia aggregata as Labrenzia aggregata
comb. nov., of Stappia marina as Labrenzia marina comb. nov. and of
Stappia alba as Labrenzia alba comb. nov., and emended descriptions of
the genera Pannonibacter, Stappia and Roseibium, and of the species
Roseibium denhamense and Roseibium hamelinense. Int J Syst Evol Mi-
crobiol 57:1095–1107. https://doi.org/10.1099/ijs.0.64821-0.

2. Camacho M, Redondo-Gómez S, Rodríguez-Llorente I, Rohde M, Spröer
C, Schumann P, Klenk HP, Montero-Calasanz MC. 2016. Labrenzia salina
sp. nov., isolated from the rhizosphere of the halophyte Arthrocnemum
macrostachyum. Int J Syst Evol Microbiol 66:5173–5180. https://doi.org/
10.1099/ijsem.0.001492.

3. de Castro AP, Araújo SD, Jr, Reis AMM, Moura RL, Francini-Filho RB,
Pappas G, Jr, Rodrigues TB, Thompson FL, Krüger RH. 2010. Bacterial
community associated with healthy and diseased reef coral Mussismilia
hispida from Eastern Brazil. Microb Ecol 59:658 – 667. https://doi.org/10
.1007/s00248-010-9646-1.

4. Alsmark C, Strese A, Wedén C, Backlund A. 2013. Microbial diversity of
Alcyonium digitatum. Phytochem Rev 12:531–542. https://doi.org/10
.1007/s11101-012-9229-5.

5. Keller-Costa T, Eriksson D, Gonçalves JMS, Gomes NCM, Lago-Lest A,
Costa R. 2017. The gorgonian coral Eunicella labiata hosts a distinct
prokaryotic consortium amenable to cultivation. FEMS Microbiol Ecol
93:fix143. https://doi.org/10.1093/femsec/fix143.

6. Esteves AI, Hardoim CC, Xavier JR, Gonçalves JM, Costa R. 2013. Molec-
ular richness and biotechnological potential of bacteria cultured from

Irciniidae sponges in the North-east Atlantic. FEMS Microbiol Ecol 85:
519 –536. https://doi.org/10.1111/1574-6941.12140.

7. Gonçalves AC, Franco T, Califano G, Dowd SE, Pohnert G, Costa R. 2015.
Draft genome sequence of Vibrio sp. strain Vb278, an antagonistic
bacterium isolated from the marine sponge Sarcotragus spinosulus.
Genome Announc 3(3):e00521-15. https://doi.org/10.1128/genomeA
.00521-15.

8. Franco T, Califano G, Gonçalves AC, Cúcio C, Costa R. 2016. Draft genome
sequence of Vibrio sp. strain Evh12, a bacterium retrieved from the
gorgonian coral Eunicella verrucosa. Genome Announc 4(1):e01729-15.
https://doi.org/10.1128/genomeA.01729-15.

9. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards RA,
Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F, Stevens R.
2014. The SEED and the Rapid Annotation of microbial genomes using
Subsystems Technology (RAST). Nucleic Acids Res 42:D206–D214. https://
doi.org/10.1093/nar/gkt1226.

10. Weber T, Blin K, Duddela S, Krug D, Kim HU, Bruccoleri R, Lee SY, Fischbach
MA, Müller R, Wohlleben W, Breitling R, Takano E, Medema MH. 2015.
AntiSMASH 3.0—a comprehensive resource for the genome mining of
biosynthetic gene clusters. Nucleic Acids Res 43:W237–W243. https://doi
.org/10.1093/nar/gkv437.

11. Pujalte MJ, Macián MC, Arahal DR, Garay E. 2005. Stappia alba sp. nov.,
isolated from Mediterranean oysters. Syst Appl Microbiol 28:672– 678.
https://doi.org/10.1016/j.syapm.2005.05.010.

12. Novak HR, Sayer C, Isupov MN, Paszkiewicz K, Gotz D, Mearns Spragg A,
Littlechild JA. 2013. Marine Rhodobacteraceae L-haloacid dehalogenase
contains a novel His/Glu dyad that could activate the catalytic water.
FEBS J 280:1664 –1680. https://doi.org/10.1111/febs.12177.

Rodrigues et al.

Volume 6 Issue 10 e00132-18 genomea.asm.org 2

https://www.ebi.ac.uk/ena/data/view/OGUZ01000001
https://www.ebi.ac.uk/ena/data/view/OGUZ01000034
https://doi.org/10.1099/ijs.0.64821-0
https://doi.org/10.1099/ijsem.0.001492
https://doi.org/10.1099/ijsem.0.001492
https://doi.org/10.1007/s00248-010-9646-1
https://doi.org/10.1007/s00248-010-9646-1
https://doi.org/10.1007/s11101-012-9229-5
https://doi.org/10.1007/s11101-012-9229-5
https://doi.org/10.1093/femsec/fix143
https://doi.org/10.1111/1574-6941.12140
https://doi.org/10.1128/genomeA.00521-15
https://doi.org/10.1128/genomeA.00521-15
https://doi.org/10.1128/genomeA.01729-15
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1093/nar/gkt1226
https://doi.org/10.1093/nar/gkv437
https://doi.org/10.1093/nar/gkv437
https://doi.org/10.1016/j.syapm.2005.05.010
https://doi.org/10.1111/febs.12177
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

