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The order “Parvularculales” represents the seventh order in the class Alphaproteobacteria. Parvularcula
bermudensis, the type species of the order, was isolated from the Sargasso Sea using dilution-to-extinction
culturing. We present here the complete genome sequence of Parvularcula bermudensis HTCC2503T, which
contains genes for carotenoid biosynthesis, dimethylsulfoniopropionate demethylase, and transduction-like
gene transfer agents.

The high-throughput culturing (HTC) method, which allows
large numbers of microbial isolates to be recovered by dilution-
to-extinction in natural seawater media (12), has been success-
fully applied to the isolation of the first cultured representative
of the SAR11 clade (20) and many other novel species from
the Oregon Coast (5, 10, 13) and the western Sargasso Sea (4,
6–9, 11, 15, 16). Strain HTCC2503T was isolated from the
Sargasso Sea by the HTC method and registered as the type
strain of Parvularcula bermudensis that is the type species of the
new order “Parvularculales” in the Alphaproteobacteria (7). The
genus Parvularcula contains another species, P. lutaonensis, a
recently cultured, moderately thermotolerant marine bacte-
rium from a coastal hot spring (1).

Here we report the genome sequence of the type strain, P.
bermudensis HTCC2503T, which was initially determined by
shotgun sequencing at the J. Craig Venter Institute as a part of
the Moore Foundation Microbial Genome Sequencing Project
(http://www.moore.org/microgenome) and completed in the
present study. The sequence in gaps between contigs and
scaffolds was completed using direct sequencing of combi-
natorial PCR products by Macrogen (Seoul, Republic of
Korea). The finished genomic contig of HTCC2503T was an-
notated with the GenDB program (17) as in previous analyses
(18, 19). Open reading frames (ORFs) were searched by using
KEGG, SwissProt, Clusters of Orthologous Groups (COG),
Pfam, and InterPro protein databases according to automated
GenDB annotation schemes using the Marine Microbial
Genomics database at Oregon State University (http://bioinfo
.cgrb.oregonstate.edu/microbes/). The completed genome of
HTCC2503T was screened for noncoding rRNAs and tRNAs
using RAST (Rapid Annotation using Subsystem Technology)

(2) before the GenBank-deposited draft genome sequence of
HTCC2503T was updated.

The circular genome of P. bermudensis HTCC2503T is com-
prised of 2,687 ORFs, 2,902,643 bp, and a DNA G�C content
of 60.0 mol%. The genome was predicted to contain one 16S-
23S-5S rRNA operon with 43 tRNA genes. Strain HTCC2503T

is predicted to possess complete metabolic pathways, includ-
ing glycolysis, the pentose phosphate pathway, tricarboxylic
acid cycle, and amino acid synthesis. The genome also coded
for genes for DMSP demethylase, type IV secretion/conju-
gal transfer systems, and Ton and Tol transport systems in
addition to a plethora of genes for cobalt-zinc-cadmium resis-
tance. As expected from the previous physiological study (7),
the P. bermudensis genome is predicted to code for genes for
carotenoid biosynthesis, �-lactamase, flagella synthesis, and
various catalytic enzymes for utilizing carbon compounds. The
genome contained CRISPR-associated proteins as well as a
CRISPR sequence of 1,583 bp that was identified by CRISPR-
Finder (14). A homologue of Rhodobacter capsulatus gene
transfer agent (GTA) was also found in the genome. This
transduction-like GTA has been reported from marine bacte-
rioplankton, including members of the Roseobacter clade and
dilution-to-extinction cultures such as strains HTCC2506,
HTCC2594, HTCC2503, and HTCC 2633 (3, 21).

Nucleotide sequence accession number. The complete ge-
nome sequence of P. bermudensis HTCC2503T was deposited
in GenBank under accession number CP002156. The GenDB-
generated data were also processed to be accessible at the Marine
Microbial Genomics database at Oregon State University.
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