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Rhodovulum sulfidophilum DSM 2351 is the nonsulfur photosynthetic bacterium that efficiently releases nucleic acids into the
extracellular milieu, which leads to flocculation. In this study, we determined the complete genome sequence of R. sulfidophilum
DSM 2351, which will provide new insights into the mechanism of its unique nucleic acid release.
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Rhodovulum sulfidophilum is a nonsulfur photosynthetic bacte-
rium, which can grow under both aerobic-dark and

anaerobic-light conditions (1, 2). This bacterium releases intracel-
lular macromolecules, such as DNA and RNA, into the extracel-
lular milieu, leading to the formation of cell aggregates, a process
known as flocculation (3). We found that R. sulfidophilum DSM
2351 shows much higher extracellular nucleic acid production
and flocculation rates than those of R. sulfidophilum DSM 1374
(our unpublished data), although the two strains are closely re-
lated (99.6% similarity in 16S rRNA sequence) (2). To date, the
genome sequence of R. sulfidophilum is available only for the DSM
1374 strain (4). In this study, we determined the genome sequence
of the DSM 2351 strain to investigate the mechanism of its high
extracellular nucleic acid production.

Sequencing was performed using the 454 GS FLX� (Roche)
and MiSeq (Illumina) systems. For 454 sequencing, fragment and
paired-end libraries were constructed with a GS FLX� library
preparation kit (Roche) and GS FLX paired-end kit (Roche), re-
spectively. We obtained 259,087 fragment reads and 287,202,
308,517, and 318,239 paired-end reads with insert sizes of 8 kbp,
20 kbp, and 30 kbp, respectively. For MiSeq sequencing, a paired-
end library and mate-pair libraries were constructed with the
TruSeq DNA PCR-free sample preparation kit (Illumina) and the
Nextera mate-pair sample preparation kit (Illumina), respec-
tively. We obtained 2,201,763 paired-end reads, with an insert size
of 800 bp. The mate-pair libraries yielded 2,096,763 and 1,962,031
reads, with insert sizes of 8 kbp and 12 kbp, respectively. All reads
(total, 1.4 Gbp; coverage, 300�) were assembled using Newbler
version 2.9 (Roche), yielding 31 scaffolds consisting of 145 con-
tigs. Sequence gaps between the scaffolds and contigs were deter-
mined in silico using GenoFinisher and AceFileViewer (5), fol-
lowed by PCR and Sanger sequencing. The finished sequence was
validated by FinishChecker, an accessory tool of GenoFinisher.

We succeeded to determine the complete genome sequence of
the DSM 2351 strain, which consists of one circular chromosome
(4,454,432 bp) and three circular plasmids: plasmid 1 (111,306

bp), plasmid 2 (106,137 bp), and plasmid 3 (60,897 bp). Notably,
this is the first report of a complete genome sequence of a member
of the genus Rhodovulum. Gene prediction and annotation were
performed using Microbial Genome Annotation Pipeline (6). The
chromosome contains three copies of rRNA operons, 50 tRNA
genes, and 4,295 protein-coding genes. Plasmids 1, 2, and 3 carry
89, 88, and 48 protein-coding genes, respectively. The chromo-
some size of the DSM 2351 strain is approximately 300 kbp larger
than that of the DSM 1374 strain (4). Plasmids 1 and 2 are con-
served in both strains, but plasmid 3 is found only in the DSM
2351 strain. These differences may result in the different produc-
tivities of extracellular nucleic acids between the two strains. Re-
cently, we have developed a new method for the extracellular pro-
duction of artificial recombinant RNAs using the DSM 1374 strain
(7–10). The genome data of the DSM 2351 strain provide new
insights into the mechanism of extracellular nucleic acid produc-
tion of R. sulfidophilum, which will contribute to the improve-
ment of our production method.

Nucleotide sequence accession numbers. The complete ge-
nome sequence of R. sulfidophilum DSM 2351 has been deposited
in DDBJ/ENA/GenBank under the accession numbers AP014800
(chromosome), AP014801 (plasmid 1), AP014802 (plasmid 2),
and AP014803 (plasmid 3).
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