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Strain IMCC2047 was isolated from the Yellow Sea using dilution-to-extinction culturing. The strain was
shown to occupy a distinct phylogenetic position within the Gammaproteobacteria. Here we present the genome
sequence of strain IMCC2047, which harbors genes for various metabolic pathways, including proteorhodopsin
and ribulose bisphosphate carboxylase.

Strain IMCC2047 was isolated from a surface seawater sam-
ple collected off the coastal region of the Yellow Sea, Korea.
Although initially cultured by using pristine seawater-based
oligotrophic liquid medium amended with minute amounts of
carbon compounds (4), strain IMCC2047 could be grown as
tiny colonies on a solid agar medium after subsequent cul-
turing. Phylogenetic analysis based on 16S rRNA gene se-
quences showed that strain IMCC2047 formed a distinct
phyletic clade and was most closely related to species of the
genus Microbulbifer (90.1 to 92.3%) of the Gammaproteo-
bacteria among the validly published species. Environmental
clone sequences showing higher sequence similarity have
been also reported from various marine habitats, including a
mangrove ecosystem (DQ234156; 99.9%) (8), the Arctic
surface sediment (EU287390; 99.0%) (7), an oxygen mini-
mum zone (GQ350234; 98.0%) (12), and ocean crust
(EU491487; 97.6%) (11). Taking into consideration the
unique phylogenetic position of IMCC2047 and wide distri-
bution of highly similar 16S rRNA gene sequences, we per-
formed genome sequencing of strain IMCC2047.

A library for Illumina sequencing was prepared from 5 �g
DNA using a Genomic DNA Sample Prep kit (Illumina Inc.)
according to the manufacturer’s protocol and sequenced
through 76 cycles. A total of 14,205,786 single-read sequences
obtained after quality check and filtering were assembled by
using Velvet (13), resulting in 815 contigs (AEGL01000001 to
AEGL01000815) with a depth of 229-fold genome coverage.
The genome of IMCC2047 has 2,376,461 bp with a molar G�C
ratio of 48.57%. Open reading frames (ORFs) and noncoding
RNAs were predicted by using the RAST (Rapid Annotation
using Subsystem Technology) server (1) and checked by
BLAST analysis when needed (9). The IMCC2047 genome was
predicted to contain 2,263 ORFs and 24 tRNAs.

The genome of strain IMCC2047 contained a gene encod-
ing proteorhodopsin (PR), a light-driven proton pump
widely distributed in marine bacteria (3, 5). The predicted
amino acid sequence of IMCC2047 PR seems to be unique
in that the glutamate residue in transmembrane helix C,
which has been suggested to be crucial for proton pumping
(6), was replaced by leucine. The PR sequences with similar
substitutions were occasionally found in translated meta-
genomic sequences retrieved during the Global Ocean Sam-
pling (GOS) expedition (10). The genome also contained
genes for phosphoribulokinase and form II ribulose bisphos-
phate carboxylase/oxygenase (2), two key enzymes of the
Calvin cycle, suggesting the possibility of carbon fixation in
this organism, although genes for photosynthetic reaction
center or oxidation of inorganic compounds were not deci-
sively annotated. In addition, C1 compound metabolism was
predicted by the presence of genes encoding enzymes such
as formate dehydrogenase. Anaerobic respiration using sul-
fite, nitrate, and arsenate as electron acceptors was also
suggested by the annotation of respective reductases. Over-
all, the prediction of genes associated with diverse metabo-
lism, including phototrophy, carbon fixation, methylotrophy,
and anaerobic respiration, implied that IMCC2047 could
use various trophic strategies to survive in marine environ-
ments.

Nucleotide sequence accession number. The genome se-
quence of strain IMCC2047 is available in GenBank under
accession number AEGL00000000.
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