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Here, we present the draft genome sequences of six carotenoid producers affiliated with Nonlabens spp. isolated from marine
environments in both the northern and southern parts of Japan. The genomic information will help to elucidate the function
and evolution of carotenoid synthetic gene clusters not only in the genus Nonlabens but also in the family Flavobacteriaceae.
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The etymology of “flavobacteria” originates from “yellow-
bacteria” for the diverse array of bacteria showing Gram-

negative, aerobic nonmotile yellow to orange colonies (1). The
family Flavobacteriaceae was established for such bacterial groups
and currently includes �114 genera (see http://www.bacterio
.net/). One genus, Nonlabens, was proposed in 2005 for nonmotile
orange nondiffusible pigment producers of a mesophilic estuarine
origin (2). More recently, orange-pigmented flavobacteria were
reclassified, in which Persicivirga, Sandarakinotalea, and Steno-
thermobacter were proposed to represent a single emended genus,
Nonlabens (3). Ten species have been described in the genus Non-
labens today (2, 4–7). Ecophysiological and genomic studies re-
vealed that Nonlabens strains possesses unique multiple prote-
orhodopsins (8, 9) and ulvan-degrading activity (10). However,
carotenoid synthetic pathways that are attributed to orange colo-
nies have not yet been fully elucidated. Strains NR17, NR24,
NR27, NR32, and NR33 were isolated from a rock surface on the
coast near Nanaehama, Hakodate, in the north of Japan. Strain
Ara13 was isolated from a sandy beach on Ishigaki Island, Oki-
nawa, in the south of Japan. Phylogenetic analyses on the basis of
16S rRNA gene sequences showed that five strains belong to Non-
labens spp.; in more detail, five strains (NR17, NR24, NR27, NR32,
and NR33) were affiliated with Nonlabens ulvanivorans (11), and
strain Ara13 was from Nonlabens sediminis (12), sharing 99.7 to
99.9% and 100% sequence similarities against the sequence of
each type strain, respectively. A series of carotenoid identification
analyses revealed the major carotenoid of these strains to be
myxol.

The genome sequences of these Nonlabens spp. were sequenced
with the Ion PGM system (Life Technologies, Carlsbad, CA) and
assembled using Newbler version 2.8. The annotation and ge-
nome analysis were performed by Rapid Annotations using Sub-
systems Technology (RAST) (13). The sizes of the draft genome of

Nonlabens strains NR17, NR24, NR27, NR32, NR33, and Ara13
are 3,252,740 bp, 3,216,957 bp, 3,258,856 bp, 3,260,523 bp,
3,091,813 bp, and 2,935,762 bp, comprise 42, 34, 50, 43, 25, and 22
contigs, and have G�C contents of 35.1%, 35.1%, 35.1%, 35.1%,
35.2%, and 35.3%, respectively. The number of redundancies are
25, 24, 24, 25, 23, and 48, and the N50 contig lengths are
362,590 bp, 233,893 bp, 235,448 bp, 322,501 bp, 449,344 bp, and
294,113 bp, respectively. The number of putative coding se-
quences (CDSs) are 3,683, 3,731, 3,686, 3,714, 3,543, and 2,952,
the number of rRNA sequences are 3, 3, 3, 3, 2, and 3, and the
number of tRNA sequences are 33, 32, 32, 33, 33, and 32 for strains
NR17, NR24, NR27, NR32, NR33, and Ara13, respectively. Myxol
synthetic gene clusters consisting of 5 core genes (crtI, crtB, crtZ,
crtD, crtYm, and crtA) (14) are common genomic features among
the newly isolated five Nonlabens strains. These strains have been
deposited in the Japan Collection of Microorganisms as JCM
19296 (NR17), JCM 19314 (NR 24), JCM 19275 (NR27), JCM
19297 (NR32), JCM 19298 (NR33), and JCM 19294 (Ara13), re-
spectively.

Nucleotide sequence accession numbers. The genome data
have been deposited at DDBJ/EMBL/GenBank under the accession
numbers BBLG01000001 to BBLG01000042, BBMM01000001
to BBMM01000034, BBNT01000001 to BBNT01000050,
BBMJ01000001 to BBMJ01000043, BBMK01000001 to
BBMK01000025, and BBML01000001 to BBML01000022 for
Nonlabens strains NR17, NR24, NR27, NR32, NR33, and Ara13,
respectively.
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