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Ruegeria sp. strain KLH11, isolated from the marine sponge Mycale laxissima, produces a complex profile of
N-acylhomoserine lactone quorum-sensing (QS) molecules. The genome sequence provides insights into the
genetic potential of KLH11 to maintain complex QS systems, and this is the first genome report of a cultivated
symbiont from a marine sponge.

Sponges can harbor diverse assemblages of microbes, which in
some cases can comprise up to 60% of the total biomass of the
holobiont (6). This dense microbial community associated with
sponges provides conditions in which quorum sensing (QS) may
be important (3, 8). QS is a process by which bacteria coordinate
group activities such as bioluminescence, antibiotic production,
and virulence at high cell density via signal molecules, typified by
N-acylhomoserine lactone (AHL) in Proteobacteria (2). We iso-
lated a Ruegeria sp. strain, KLH11 [99% 16S rRNA gene se-
quence similarity with Ruegeria lacuscaerulensis (GenBank acces-
sion no. HQ908678)], which can produce a complex profile of
long-chain AHLs (3). The Silicibacter-Ruegeria subgroup belongs
to the Roseobacter clade, which is widespread and numerous in
surface waters of the oceans and includes organisms that are
involved in global sulfur cycling (1). Many roseobacters have been
fully sequenced and annotated (5). Ruegeria sp. strain KLH11 is
the first readily culturable sponge symbiont to have its genome
sequenced. This microorganism has been isolated from several
samples of the sponge Mycale laxissima and is termed a symbiont
using the term as defined by Taylor et al. (6).

The genome was sequenced by a combination of Roche/454
and Sanger whole-genome shotgun sequencing. Sequences were
assembled with a Celera assembler (4), and genes were predicted
and annotated using the automated CloVR-Microbe pipeline (7).

The draft genome has a total assembly size of ca. 4.5 Mb, with
an average G�C content of 57.3 mol%, and is predicted to have
4,493 coding sequences (CDS), of which 3,243 (ca. 72.0%) were
functionally annotated. This assembly is comprised of 13 scaffolds,
of which the largest is ca. 3.1 Mb, having 3,193 CDS. One scaffold
of 81 kbp shows similarity to the megaplasmid identified in Rue-
geria pomeroyi DSS-3 (accession number CP000032) and could
indicate the presence of extrachromosomal elements in the ge-

nome. Approximately 82.0% of all the predicted CDS have ATG
sequences at the presumptive start position, and 17.8% may use
GTG or TTG. One complete rRNA operon, one partial 16S
rRNA gene, two 5S rRNA genes, and 52 tRNAs were identified.
About 34 genes were found to be related to the synthesis of
bacterial flagella and regulation of bacterial motility. No candi-
dates for chemotaxis functions were observed in the genome. Two
sets of quorum-sensing circuits were identified, implying the po-
tential for a complex quorum-sensing mechanism. Roughly 44
genes were predicted to function in the biosynthesis and degra-
dation of polysaccharides.

Comparison of KLH11 genome sequences to closely related
free-living bacteria, such as R. pomeroyi DSS-3, provides an
opportunity to define the unique set of genes important for
host-symbiont interactions and the ecological roles and bio-
geochemical functions. Complex quorum-sensing circuits in
KLH11 make it a perfect model for studying the ecological role
of QS in the complex symbiosis between sponges and their
associated bacteria.

Nucleotide sequence accession number. The data of the
genome sequence of KLH11 were deposited in GenBank un-
der the accession number ACCW00000000.
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