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A Gram-negative, strictly aerobic bacterium, designated CL-ES53", was isolated from surface
water of the East Sea in Korea. Cells of strain CL-ES53" were short rods and motile by means of
monopolar flagella. Strain CL-ES53" grew with 4-21 % NaCl (optimum 10 %) and at 5-40 °C
(optimum 25 °C) and pH 5.2-8.8 (optimum pH 6.3—7.2). The major isoprenoid quinone was Q-
8. The major fatty acids were Cyg.1w7c (42.0%), Cyg.1m9c (14.8%) and Cy4.0 (9.4 %). The
genomic DNA G+ C content was 64.9 mol%. Analysis of the 16S rRNA gene sequence of strain
CL-ES53" revealed that it was a member of the genus Salinisphaera and most closely related to
Salinisphaera shabanensis E1L3A" (96.9 % sequence similarity) and Salinisphaera
hydrothermalis EPR70" (93.8 %). Phylogenetic analyses based on the 16S rRNA gene sequence
showed that strain CL-ES53T formed a robust cluster with S. shabanensis E1L3A". Although the
16S rRNA gene sequence similarity between strain CL-ES53" and S. shabanensis E1L3A" was
rather high (96.9 %), DNA-DNA relatedness between these strains was 12 %, suggesting that
they represent genomically distinct species. Strain CL-ES53" was differentiated from S.
shabanensis E1L3A" and S. hydrothermalis EPR70" on the basis of optimum temperature for
growth and certain phenotypic characteristics. The phylogenetic analysis and physiological and
chemotaxonomic data show that strain CL-ES53" should be classified in the genus Salinisphaera
within a novel species, for which the name Salinisphaera dokdonensis sp. nov. is proposed. The
type strain is CL-ES53"T (=KCCM 90064" =DSM 19549").

The genus Salinisphaera in the class Gammaproteobacteria
was established by Antunes et al. (2003) with Salinisphaera
shabanensis as the type species. Until now, two
Salinisphaera strains have been isolated from extreme
environments: S. shabanensis EIL3A™ was isolated from the
brine—seawater interface (1331 m depth, 21-23 % salinity)
of the Shaban Deep in the Red Sea (Antunes et al., 2003)
and Salinisphaera hydrothermalis EPR70" was isolated from
the deep-sea hydrothermal vents (about 2500 m depth) on
the East Pacific Rise (Crespo-Medina et al., 2009). Cells of
S. shabanensis EIL3A™ are monotrichous cocci that show a
remarkable physiological flexibility, as seen by quite broad
growth ranges for oxygen (anaerobic and aerobic),
temperature (5-42 °C, optimum 30-37 °C) and NaCl (1-
28 %, optimum 10 %) (Antunes et al., 2003). Cells of S.
hydrothermalis EPR70" are short rods that are motile by
means of one or more flagella, strictly aerobic, mesophilic
(30-35 °C, optimum 20-40 °C), halotolerant (1-25%
NaCl, optimum 2.5% NaCl) and facultatively chemo-
lithoautotrophic (Crespo-Medina et al., 2009). This
study describes a strictly aerobic, moderately halophilic,

Abbreviation: PHB, poly-f-hydroxybutyrate.

The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene
sequence of strain CL-ES53" is EF988634.

short-rod-shaped bacterium, strain CL-ES53", which was
isolated from the surface of offshore seawater.

Seawater was collected from the surface in the vicinity of
Dokdo, an island in the East Sea, Korea. An aliquot
(100 pl) of seawater was spread on MY solid medium,
which was wused to isolate polysaccharide-producing
bacteria by Bouchotroch et al. (2001), and incubated
under aerobic conditions at 30 °C for 1 week. Strain CL-
ES53" was isolated and subsequently purified on marine
agar (MA; Difco) at 30 °C, because strain CL-ES53T grew
well on both MA and MY plates, by picking a single colony
and streaking it onto fresh MA four times. The strain was
maintained on MA at 30 °C and preserved in marine broth
2216 (MB; Difco) supplemented with 30 % (v/v) glycerol at
—80 °C.

For 16S rRNA gene sequence amplification by PCR, DNA
was extracted from a single colony by the boiling method
(Englen & Kelley, 2000). The crude extracts served as the
DNA template for PCR, which used Tag DNA polymerase
(Promega) and primers 27F and 1492R (Lane, 1991). PCR
amplification products were purified by using the
AccuPrep PCR purification kit (Bioneer) and direct
sequence determination of the purified amplification
products was performed using sequencing primers (27F,
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518F, 800R and 1492R; Lane, 1991; Anzai et al., 1997) and
an Applied Biosystems automated sequencer (ABI 3730XL)
at Macrogen (Seoul, Korea). The almost-complete 16S
rRNA gene sequence of strain CL-ES53T (1403 bp) was
obtained and compared with 16S rRNA gene sequences
available in GenBank using the BLASTN algorithm (Altschul
et al., 1990). The sequence of strain CL-ES53T was aligned
by the jpHYDIT program (Jeon et al., 2005) with those from
related taxa in the class Gammaproteobacteria obtained
from GenBank and Ribosomal Database Project II (Cole et
al., 2007). Accurate multiple alignment was made manually
according to the 16S rRNA secondary-structure informa-
tion implemented in the jpHYDIT program. Phylogenetic
trees were obtained by using the neighbour-joining (Saitou
& Nei, 1987), maximum-parsimony (Fitch, 1971) and
maximum-likelihood (Felsenstein, 1981) methods. An
evolutionary distance matrix for the neighbour-joining
method was generated according to the model of Jukes &
Cantor (1969). The robustness of tree topologies was
assessed by bootstrap analyses based on 1000 replications
for the neighbour-joining and maximum-parsimony
methods and 100 replications for the maximum-likelihood
method. Phylogenetic analyses were carried out using MEGA
version 4 (Tamura et al, 2007) and PAUP version 4.0
(Swofford, 1998). Likelihood parameters were estimated
using the hierarchical ratio test in MODELTEST version 3.04
(Posada & Crandall, 1998). Genomic DNA-DNA related-
ness was determined by dot-blot hybridization (Kim et al.,
2007a). Pre-hybridization, hybridization and detection
were performed using a DIG labelling and detection kit
(Roche Molecular Biochemicals) according to the manu-
facturer’s instructions. The experiment was repeated on
different days.

In the original paper of Antunes et al. (2003), morpho-
logical and physiological characteristics of S. shabanensis
EIL3A" were described for cultures grown in SDO medium
or on SDO medium agar. However, we found that strain
CL-ES53" and S. shabanensis JCM 11575" grew better on
MA supplemented with 7.5% NaCl (hereafter referred to
as mMA) than on SD0 medium agar (not shown). Thus,
unless otherwise specified, all characteristics of strain CL-
ES53" and S. shabanensis JCM 11575' were based on
cultures grown on mMA at 25 °C. Gram-staining was
performed as described by Smibert & Krieg (1994).
Motility of the cells was observed by the hanging-drop
method (Skerman, 1967). Cell morphology and the
presence of flagellum were examined using transmission
electron microscopy (EX2; JEOL). Anaerobic growth was
checked on MA, mMA and ZOF medium (Lemos et al.,
1985) supplemented with agar (1.5%) incubated in the
GasPak anaerobic system (BBL) at 25 °C for 20 days. The
presence of poly-p-hydroxybutyrate (PHB) granules was
assessed using epifluorescence microscopy  (BX60;
Olympus) after Nile blue A staining (Ostle & Holt,
1982). The presence of endospores was assessed with
malachite green staining (Smibert & Krieg, 1994). The
temperature range for growth was determined on the basis

of colony formation on mMA incubated at 5-50 °C in
increments of 5°C. The pH range for growth was
determined by assessing changes in ODggy over the
incubation period (up to 10 days) in MB supplemented
with 7.5% (w/v) NaCl at 25 °C. Prior to autoclaving, the
pH was adjusted to pH 4-10 in increments of 1 pH unit
using 1 M NaOH and 1 M HCL After autoclaving and
cooling, the pH of the media was determined to be pH 4.2,
5.2, 6.3, 7.2, 8.0, 8.8 and 9.8. The tolerance of strain CL-
ES53T and S. shabanensis JCM 11575 to NaCl was
determined by assessing changes in ODggq in synthetic
ZoBell broth (17" distilled water: 5 g Bacto peptone, 1 g
yeast extract, 0.1 g ferric citrate) supplemented with 0, 0.5
and 1-25% (in increments of 1 %) NaCl (w/v) at 25 °C.

Catalase, oxidase, H,S production and hydrolysis of
aesculin and casein were assayed according to the protocols
described by Smibert & Krieg (1994). Hydrolysis of starch,
gelatin and DNA and degradation of Tweens 40 and 80
were determined according to Hansen & Serheim (1991).
Other enzyme activities were assayed using the API ZYM
and API 20NE kits (bioMérieux) according to the
manufacturer’s instructions, except that the cell suspension
was prepared using artificial seawater (17" distilled water:
24 ¢ NaCl, 109 g MgCl,.6H,O, 4 g Na,SO, 15¢g
CaCl,.2H,0, 0.7 g KCI, 0.2 g NaHCO;, 0.1 g KBr,
0.027 g H3BOs3, 0.03 g SrCl,.6H,0, 0.003 g NaF; Lyman
& Fleming, 1940) supplemented with 7.6 % (w/v) NaCl.
Acid production was examined for up to 2 weeks with the
API 50CH kit (bioMérieux), using the API 50 CHB/E
medium (bioMérieux) supplemented with 10% (w/v)
NaCl. For the API ZYM, API 20NE and API 50CH tests,
Alteromonas marina KCCM  41638" and  Terribacillus
goriensis KCCM 42329", grown on MA under their optimal
growth conditions (Kim et al., 2007b; Yoon et al., 2003),
served as reference strains in addition to S. shabanensis
JCM 11575" and S. hydrothermalis JCM 155140". T.
goriensis KCCM 423297 and S. shabanensis JCM 115757
were used as a positive and a negative control, respectively,
for hydrolysis tests for starch, casein, gelatin, DNA and
Tweens 40 and 80; these tests were performed for strain
CL-ES53" and the two type strains of Salinisphaera species
on mMA and for T. goriensis CL-GR16" on MA. To
examine carbon utilization, a modified basal broth
medium supplemented with yeast extract (17! distilled
water: 23.6 g NaCl, 0.64 g KCl, 4.53 g MgCl,.6H,0,
5.94 ¢ MgSO,.7H,0, 1.3 g CaCl,.2H,0, 0.2 g NaNO;,
0.2 g NH,Cl, 0.05 g yeast extract; Bruns et al, 2001),
7.64% NaCl (w/v) and 0.4% carbon source was used
(Suzuki et al, 2001). Growth was monitored by ODggq
using a spectrophotometer (Ultraspec 2000; Pharmacia
Biotech). ODgyo was measured for 14 days. Carbon
utilization was scored as negative when growth rate was
equal to or less than that in the negative control with no
carbon source. Growth rate was measured by assessing
changes in ODygq. Resistance to antibiotics was determined
on mMA incubated at 30 °C for 2 weeks by the disc
diffusion plate method (Bauer et al., 1966).
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The fatty acid methyl esters in whole cells of strain CL-
ES53%, S. shabanensis JCM 11575° and S. hydrothermalis
JCM 15514" were analysed by gas chromatography accord-
ing to the instructions of the Microbial Identification System
(MIDI) at the Korean Culture Center of Microorganisms
(KCCM, Seoul, Korea). The three strains were grown on
tryptic soy agar (TSA; Difco) supplemented with 9.5 % (w/v)
NaCl at 25 °C for 6 days. The G+C content of genomic
DNA extracted by the method of Marmur (1961) was
determined by HPLC analysis (Hewlett Packard HP 100) of
deoxyribonucleosides as described by Mesbah et al. (1989).
Lambda phage DNA was used as the standard and DNA of
S. shabanensis JCM 11575° as the reference. Isoprenoid
quinone composition was determined according to
Minnikin et al. (1984) and analysed by HPLC at the
KCCM as described by Collins (1985).

Phylogenetic analyses based on 16S rRNA gene sequences
showed that strain CL-ES53" belonged to the genus
Salinisphaera in the class Gammaproteobacteria (Fig. 1).
Strain CL-ES53" was most closely related to S. shabanensis
EIL3A™ (96.9 % sequence similarity) and S. hydrothermalis
EPR70" (93.8%). The tree topologies inferred from three
tree-making algorithms showed that strain CL-ES53"
formed a robust cluster with S. shabanensis EIL3A" (Fig.
1). DNA-DNA relatedness between strain CL-ES53T and S.
shabanensis EIL3A™ was 12 %, which is much lower than
the level accepted to delineate species (Vandamme et al.,
1996). Thus, the phylogenetic and genomic evidence
indicated that our isolate represents a novel species in the
genus Salinisphaera.

The phenotypic characteristics of strain CL-ES53" are
given in the species description and in Table 1, alongside
some phenotypic characteristics of S. shabanensis JCM

11575° and S. hydrothermalis JCM 155147 that were
determined in this study. The major fatty acids of strain
CL-ES53" were Cyg.,07¢ (42.0 %), Cyg.,09¢ (14.8 %) and
Ci4:0 (9.4 %); the detailed fatty acid composition is shown
in Table 2. The major isoprenoid quinone in both strain
CL-ES53" and S. shabanensis EIL3A" was ubiquinone-8
(Q-8). The genomic DNA G+C content of strain CL-
ES53" was 64.9 mol%.

There were some phenotypic and chemotaxonomic
features that differentiated strain CL-ES53" from the
other Salinisphaera species (Table 1). The temperature for
optimal growth of strain CL-ES53" (25 °C) was lower
than those of S. shabanensis and S. hydrothermalis (30-37
and 30-35 °C, respectively). Strain CL-ES53" could be
differentiated from its closest phylogenetic neighbour, S.
shabanensis E1L3AT, on the basis of its abilities to
hydrolyse starch and Tween 80, its weak abilities to
produce lipase (Cl14) and valine arylamidase and its
inability to produce alkaline phosphatase. In addition,
different proportions of major fatty acids (Cig.,®w7c and
Cig.109¢) could differentiate strain CL-ES53T from .
shabanensis EIL3AT (Table 2). Strain CL-ES53T could be
distinguished from S. hydrothermalis EPR70" on the basis
of the optimum NaCl concentration for growth, its ability
to produce oxidase and its inabilities to produce a-
chymotrypsin, reduce nitrate, hydrolyse aesculin, utilize
D-fructose and galactose as sole carbon sources and
produce acid from D- and L-arabitol, aesculin and D-
and L-fucose (Table 1).

Opverall, on the basis of the polyphasic data presented in
this study, strain CL-ES53" should be placed in the genus
Salinisphaera within a novel species, for which the name
Salinisphaera dokdonensis sp. nov. is proposed.

93 Hydrocarboniphaga effusa AP1037 (AY363245)

002 100, ‘Panacagrimonas perspica’ Gsoil 142 (AB257720)

(‘» 100

59 66

Nevskia ramosa Soe1T (AJ001010)
Dokdonella koreensis DS-123" (AY987368)
Fulvimonas soli LMG 199817 (AJ311653)
Thiovirga sulfuroxydans SO07' (AB118236)
Schineria larvae L1/687 (AJ252143)
Halothiobacillus hydrothermalis R3T (M90662)
Salinisphaera hydrothermalis EPR70T (EU7404186)
Salinisphaera dokdonensis CL-ES53T (EF988634)
Salinisphaera shabanensis E1L3AT (AJ421425)
Halomonas elongata ATCC 331737 (M93355)
Zooshikella ganghwensis JC2044T (AY130994)
Pseudomonas aeruginosa DSM 500717 (X06684)
Thioalkalispira microaerophila ALEN 1T (AF481118)
Thiohalomonas nitratireducens HRhD 3sp’ (DQ836238)
Ectothiorhodospira shaposhnikovii DSM 243" (M59151)
Thioalkalivibrio denitrificans ALIDT (AF126545)
Natronocella acetinitrilica ANL 6-27 (EF103128)
Alcalilimnicola halodurans 34AIcT (AJ404972)
100 Alkalispirillum mobile DSM 12769" (AF114783)
Escherichia coli ATCC 117757 (X80725)
Thioflavicoccus mobilis 83217 (AJ0O10125)
Methylothermus thermalis MYHTT (AY829009)
Azospirillum brasilense SpF94 (X79740)

Fig. 1. Neighbour-joining tree showing the
phylogenetic positions of Salinisphaera dok-
donensis sp. nov. CL-ES53" and related
members of the class Gammaproteobacteria
on the basis of 16S rRNA gene sequences.
Bootstrap values (>500%) based on 1000
replications are shown at branch nodes.
Solid circles indicate that the corresponding
nodes were also obtained in the maximum-
likelihood and the maximum-parsimony trees.
The sequence of Azospirillum brasilense
SpF94 was used as an outgroup. Bar, 0.02
substitutions per nucleotide position.
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Table 1. Differential characteristics of strain CL-ES53" and the type strains of other Salinisphaera species

Strains: 1, Salinisphaera dokdonensis sp. nov. CL-ES53" (data from this study); 2, S. shabanensis EIL3A™ (unless indicated, data from Antunes et al.,
2003); 3, S. hydrothermalis EPR70" (Crespo-Medina et al., 2009). +, Positive; w, weakly positive; —, negative.

Characteristic 1 2 3*
Cell characteristics
Shape Short rod Coccust Short rod
Size (pum) 0.3-0.6 X 0.5-0.9 0.7-1.2 0.3-0.5 x 0.8-1.0
Growth requirements
Oxygen Strictly aerobic Facultatively anaerobic Strictly aerobic
NaCl range (optimum) (%, w/v) 4-21 (10) 1-28 (10) 1-25 (2.5)
Temperature range (optimum) (°C) 5-40 (25) 5-42 (30-37) 20-40 (30-35)
Oxidase + + -
Hydrolysis of:
Starch + - +%
Tween 80 + - +i
API ZYM test results
Acid phosphatase w wi +i
Alkaline phosphatase - +% -3
o-Chymotrypsin - —% wi
Lipase (C14) W — wi
Valine arylamidase w —% wi
API 20NE test results
Aesculin hydrolysis - —¥ +i%
Nitrate reductase - —¥ +¥
Acid production from (API 50CH):
Aesculin - —F +¥
Amygdalin - wi -
D-Arabitol - —F wik
L-Arabitol - —% wi
D-Fucose - —i wik
L-Fucose - —% wi
Utilization as sole carbon source
D-Fructose - - +
Galactose - - +
D-Glucose + —/wi +
Glycerol w —/w# +
DNA G+ C content (mol%) 64.9 61.8 64.0

*Hydrolysis of DNA, casein, Tween 40 and gelatin was negative (this study).
tShort rods after incubation in marine broth supplemented with 7.5 % (w/v) NaCl at 25 °C for 6 days (this study).
}Data from this study: all strains were grown on MA supplemented with 7.59% NaCl at 25 °C for 6 days prior to each test.

Description of Salinisphaera dokdonensis
Sp. nov.

Salinisphaera dokdonensis (dok.do.nen’sis. N.L. fem. adj.
dokdonensis of Dokdo, a Korean island, from where the
type strain was isolated).

Gram-negative, strictly aerobic and motile by a single polar
flagellum. Non-spore-forming and short-rod-shaped cells,
approximately 0.3-0.6 pm wide and 0.5-0.9 pm long.
Oxidase- and catalase-positive. Cells contain PHB granules.
Colonies are circular, convex and creamy and about 1 mm
in diameter after incubation on MA supplemented with
7.5% (w/v) NaCl at 25 °C for 6 days. Growth occurs at 5-

40 °C (optimum 25 °C), at pH 5.2-8.8 (optimum pH 6.3—
7.2) and with 4-21 % NaCl (optimum 10 % NaCl). Tween
80 and starch are hydrolysed, but gelatin, aesculin, casein,
DNA and Tween 40 are not. Negative for H,S production.
According to API ZYM tests, positive for esterase (C4),
esterase lipase (C8), leucine arylamidase and naphthol-AS-
BI-phosphohydrolase, weakly positive for acid phospha-
tase, lipase (C14) and valine arylamidase and negative for
N-acetyl-f-glucosaminidase, alkaline phosphatase, o-chy-
motrypsin, cystine arylamidase, o«-fucosidase, o- and
f-galactosidases, «- and f-glucosidases, f-glucuronidase,
o-mannosidase and trypsin. According to API 20NE tests,
negative for aesculin hydrolysis, glucose fermentation,
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Table 2. Cellular fatty acid content of strain CL-ES53" and
the type strains of other Salinisphaera species

Strains: 1, Salinisphaera dokdonensis sp. nov. CL-ES53%; 2, S.
shabanensis JCM 11575%; 3, S. hydrothermalis JCM 155147, Data
were obtained in this study from cells grown for 6 days; S.
hydrothermalis JCM 155147 was also examined after 4 days. The
analysis was repeated on different days; mean values are shown.
Values are percentages of total fatty acids. ND, Not detected; tr, trace
amount (<<0.5%).

Fatty acid 1 2 3
6 days 4 days
Straight-chain
Cio:0 tr ND ND ND
Cia.o 3.6 tr tr 1.1
Cis:o 9.4 6.7 2.5 5.5
Cis:0 3.8 2.0 4.8 15.9
Ci7.0 tr ND ND 1.2
Cis.0 8.1 11.6 9.3 13.6
Cyo:0 ND tr ND ND
Unsaturated
Ci4.105¢ 0.6 ND ND ND
Cis.105¢ 1.9 2.1 3.4 2.4
Cig.109c¢ tr ND tr ND
Ci7.106¢ ND tr ND ND
Cig.107¢ 42.0 70.2 12.0 20.4
Cig.109¢ 14.8 0.9 tr 5.4
Cis.306¢(6,9,12) ND tr 1.4 0.9
Cyp.10w7¢ ND tr ND ND
Cyp.109c¢ tr ND ND ND
Cs.206¢(6,9) ND ND 1.3 2.5
Hydroxy
Ci;.0 2-OH ND tr 1.2 1.5
Ciz.0 3-OH ND 0.6 2.2 2.9
Ci4:0 2-OH ND ND 1.1 2.4
Cis:0 3-OH ND ND ND 0.6
Cis.0 3-OH ND ND ND 0.6
Branched
Cy3.0 anteiso ND ND ND 0.7
Cie:0 150 tr ND ND ND
Cy7.9 cyclo 1.0 ND 0.9 ND
Cio.0w8c cyclo 2.3 2.0 55.6 13.7
10-Methyl Cy7.¢ ND tr ND ND
11-Methyl Cyg.,07¢ ND tr 2.0 4.5
Summed features*
2 2.5 tr 0.7 0.6
3 6.5 1.1 1.0 1.3
5 ND ND ND 0.5
7 3.2 ND ND ND

*Summed features represent groups of two or three fatty acids that
cannot be separated by the Microbial Identification System. Summed
feature 2 consisted of one or more of unknown ECL 10.928, C,4.( 3-
OH and is0-C;4.;. Summed feature 3 consisted of C;¢.,w7¢ and/or
is0-Cy5.9 2-OH. Summed feature 5 consisted of C;g.,®6,9¢ and/or
anteiso-Cg.o. Summed feature 7 consisted of one or more of
Cio.106¢, ECL 18.846 and Cig.0w10c¢ cyclo.

nitrate reduction, indole production, arginine dihydrolase,
p-galactosidase, gelatinase and urease. D-Glucose and
glycerol (weak growth) are utilized as sole carbon sources,
but acetate, N-acetyl-D-glucosamine, betaine, citrate, eth-
anol, D-fructose, D-galactose, lactose, D-mannose, raffinose,
succinate, trehalose, urea and xylose are not utilized. Acid
is not produced from N-acetylglucosamine, D-adonitol,
starch, amygdalin, arbutin, D- and L-arabitol, cellobiose,
dulcitol, erythritol, aesculin, D-fructose, D- and L-fucose,
D-galactose, gentiobiose, D-glucose, glycerol, glycogen,
inositol, inulin, lactose (bovine origin), D-lyxose, maltose,
D-mannitol, D-mannose, melezitose, melibiose, methyl «-
D-glucopyranoside, methyl «-D-mannopyranoside, methyl
p-D-xylopyranoside, potassium gluconate, potassium
2-ketogluconate, potassium 5-ketogluconate, raffinose, L-
rhamnose, D-ribose, sucrose, salicin, D-sorbitol, L-sorbose,
D-tagatose, trehalose, turanose, xylitol and D- and L-xylose.
Sensitive to (pg per disc) ampicillin (6), cephalexin (20),
chloramphenicol (20), erythromycin (10), nalidixic acid
(20), penicillin G (6), polymyxin B (25) and tetracycline
(20), but resistant to gentamicin (6), kanamycin (20) and
streptomycin (6). The isoprenoid quinone is Q-8. The
major fatty acids are Cg.,w7¢, Cig.;09¢ and Cyy.o. The
genomic DNA G+C content of the type strain is
64.9 mol%.

The type strain is CL-ES53" (=KCCM 900647 =DSM
195497), isolated from surface seawater in the vicinity of
Dokdo, an island in the East Sea, Korea.
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