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Litoricolaceae fam. nov., to include Litoricola
lipolytica gen. nov., sp. nov., a marine bacterium
belonging to the order Oceanospirillales
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A Gram-negative, non-motile, chemoheterotrophic, facultatively aerobic, short-rod-shaped
bacterium, designated IMCCH1 0977, was isolated from coastal seawater (10 m depth) of the East
Sea, Korea. The temperature, pH and NaCl ranges for growth were 15-30 °C, pH 5.0-10.0
and 1.5-10% NaCl. The colonies of the strain were very small, having a mean diameter of
0.05 mm. 16S rRNA gene sequence data indicated that the strain was most closely related to
genera within the class Gammaproteobacteria. Members of the most closely related genera
showed less than 90 % sequence similarity and included Saccharospirillum (89.3 %), Oleiphilus
(88.7 %), Reinekea (88.2 %), Alcanivorax (86.4—87.6 %) and Zooshikella (87.6 %), which
represent five different families of the order Oceanospirillales. Phylogenetic analyses showed that
this marine strain represented a distinct phylogenetic lineage in the order Oceanospirillales and
could not be assigned to any of the defined families in the order. The predominant fatty acids
were Cqg.1w7c and/or iso-Cqs.¢ 2-OH, C1g.1®w7c and C4g.9 3-OH, and the DNA G + C content
was 57.9 mol%. These chemotaxonomic properties, together with phenotypic characteristics,
served to differentiate the strain from phylogenetically closely related genera. The very low
sequence similarities (<90 %) and distant relationships between IMCC1097" and members of
the order Oceanospirillales suggested that the strain merited classification within a novel genus
within a novel family in the order. On the basis of taxonomic evidence collected in this study, a
novel genus and species are proposed, Litoricola lipolytica gen. nov., sp. nov., within a new family
Litoricolaceae fam. nov. Strain IMCC1097" (=KCCM 42360" =NBRC 102074") is the type
strain of Litoricola lipolytica.

The order Oceanospirillales within the class Gamma-
proteobacteria (Garrity et al., 2005a) is largely based on
16S rRNA gene sequence phylogeny. The order encom-
passes a diverse range of Gram-negative bacteria that are
generally halophilic or halotolerant, rod-shaped, motile
(except for the members of the genus Alcanivorax) and
chemoheterotrophic. The order currently contains five
families with validly published names and one that remains
to be validly published: Oceanospirillaceae (Garrity et al.,
2005b), Alcanivoracaceae (Golyshin et al, 2005),
Halomonadaceae (Franzmann et al., 1988), Hahellaceae
(Garrity et al., 2005c), Oleiphilaceae (Golyshin et al., 2002)
and ‘Saccharospirillaceae (Labrenz et al, 2003). In this
study, we report on the isolation and taxonomy of a single
strain that could not be assigned to any of the defined
families in the order Oceanospirillales.

The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene
sequence of strain IMCC1097" is EF176580.

Transmission electron micrographs of cells of strain IMCC1097" are
available as a supplementary figure with the online version of this paper.

A sample of coastal seawater was collected, at a depth of
10 m, near Goseong, East Sea, Korea (38° 20" N 128° 33’
E), in June 2005. An aliquot (100 pl) of the seawater sample
was spread onto an oligotrophic medium, R2A agar
(Difco) diluted 1:10 (v/v) with aged seawater (referred
to as 1/10R2A), and the agar plates were incubated
aerobically at 20 °C for 1 month. Strain IMCC1097,
initially grown on 1/10R2A, was further purified on marine
agar 2216 (MA; Difco) after growth of the strain at 20 “C
for 2 weeks. After the optimum growth temperature for the
strain had been determined, cultures were maintained
routinely on MA at 25 °C.

The almost-complete sequence of the 16S rRNA gene
(1483 bp) for strain IMCC1097" was obtained as described
previously (Cho & Giovannoni, 2003). Phylogenetic
analyses, including multiple alignment of 16S rRNA gene
sequences and generation of phylogenetic trees, were
performed using the ArRB package (Ludwig et al, 2004)
and pauP* (Swofford, 2002) as described by Cho &
Giovannoni (2006). Preliminary sequence comparisons
against the 16S rRNA gene sequences deposited in

65059 © 2007 IUMS  Printed in Great Britain

1793



H. Kim, Y.-J. Choo and J.-C. Cho

GenBank and the Ribosomal Database Project showed that
the strain belonged to the class Gammaproteobacteria. The
sequence similarity of strain IMCC1097" with respect to
recognized species within the Gammaproteobacteria was
very low: no species with validly published names showed
more than 90 % sequence similarity. Comparative analyses
of 16S rRNA gene sequence similarity based on manually
aligned sequences in the ARB database showed that the most
closely related type strains of species with validly published
names included Saccharospirillum impatiens DSM 12546"
(89.3%), Oleiphilus messinensis DSM 134897 (88.7 %),
Reinekea marinisedimentorum DSM  15388" (88.2%),
Alcanivorax borkumensis ATCC 7006517 (87.6%) and
Zooshikella ganghwensis DSM 15267" (87.6 %). The above
species all belong to the order Oceanospirillales; however,
they represent five different families in the order, which
indicates a unique phylogeny for strain IMCC1097". In all
of the phylogenetic trees, generated using three different
algorithms (Fig. 1), strain IMCC1097" formed a robust
monophyletic clade with uncultured bacteria F3Cl13
(99.5% sequence similarity; Prabagaran et al., 2007) and
CHAB-V-35 (97.6% sequence similarity; Schifer et al,
2000). This monophyletic clade containing the novel
isolate was clearly distinguishable from other families
within the order Oceanospirillales. In the maximum-
likelihood and neighbour-joining trees, the clade contain-
ing strain IMCC1097" formed a larger clade with Z
ganghwensis DSM 15267" (Fig. 1). However, this relation-
ship between IMCC1097" and Z. ganghwensis was not
found in the maximum-parsimony tree, and, moreover,
the bootstrap percentages obtained did not support
monophyletic relationships for the clade. According to
our phylogenetic analyses, the order Oceanospirillales and
the families Oceanospirillaceae and Hahellaceae had poly-
phyletic properties. In spite of incomplete phylogenetic
resolution of the order Oceanospirillales and the class
Gammaproteobacteria, the very low sequence similarities
(<90%) and the distant relationships between strain
IMCC1097" and other families within the order Oceanos-
pirillales suggested that the strain represented a novel genus
within a novel family in the order Oceanospirillales.

Phenotypic and chemotaxonomic characteristics were
determined using MA at 25 °C, unless otherwise indicated.
Cellular morphology was examined with transmission
electron microscopy (CM200; Philips). Exponentially
grown bacterial cultures were washed with sodium
cacodylate buffer twice and negatively stained with 2%
phosphotungstic acid (pH 7.0-7.2) on Formvar-coated
copper grids. Cell size and morphology were also
determined using phase-contrast microscopy and epifluor-
escence microscopy (Nikon 80i) with 4’,6-diamidino-2-
phenylindole (DAPI) staining. Motility was tested from wet
mounts of exponential-phase cells. The presence of poly-f3-
hydroxybutyrate granules was checked using epifluores-
cence microscopy after staining of the cells with Nile blue A
(Ostle & Holt, 1982). Colony morphology, size and colour
were examined using cultures grown aerobically on MA for

1 week. The capacity of strain IMCC1097" for anaerobic
growth was tested using the MGC anaerobic system with
AnaeroPACK Anaero (Mitsubishi Gas Chemical) with cells
incubated for up to 3 weeks. A catalase test was performed
by adding 3.0 % hydrogen peroxide to fresh colonies, and
oxidase activity was determined using Kovacs solution
(Kovacs, 1956). The temperature range and optimum were
tested from 4 to 42 °C. The pH range and optimum were
examined from pH 4.0 to 12.0. The NaCl concentrations
and optimum for growth were determined in NaCl-free
artificial seawater medium (ASW; basic formula, with
NaCl, containing the following, 1™': 19.45 g NaCl, 5.9 g
MgCl, . 6H,0, 3.24 g MgSO,.7H,0, 1.8 g CaCl,.2H,0,
0.55¢g KCI, 0.16 g NaHCO;, 0.08 g KBr, 0.034¢g
SrCl, . 6H,0, 0.022 g H;BO;. 0.008 g Na,H,PO,, 0.004 g
Na,Si0;, 0.0024 g NaF, 0.0016 g KNO3), supplemented
with 5.0 g peptone, 1.0 g yeast extract and 0-15% (w/v)
NaCl. Other biochemical tests were performed using API
20NE and API ZYM (bioMérieux) according to the
manufacturer’s instructions, by inoculating the cells into
ASW medium. The utilization of various compounds as
sole carbon sources was tested as described in a previous
study (Cho & Giovannoni, 2003), using custom-made 48-
well microtitre plates containing 47 different carbon
compounds (listed in the species description) at a final
concentration of 0.02 % (w/v or v/v) in ASW medium. The
microtitre plates were incubated aerobically at 25 °C for
1 week, and cellular growth in each well was screened using
epifluorescence  microscopy  with  DAPI  staining.
Susceptibility to the following antimicrobial agents was
determined (using the diffusion plate method): tetracy-
cline, 30 pg; ampicillin, 10 pg; kanamycin, 30 pg; chlor-
amphenicol, 25 pg; erythromycin, 15 pg; gentamicin,
10 pg; penicillin G, 10 pg; streptomycin, 10 pg; vancomy-
cin, 30 pg; and rifampicin, 50 pg. The DNA G+ C content
of strain IMCC1097" was analysed by using HPLC
according to Mesbah et al. (1989). Cellular fatty acid
methyl esters were prepared from cultures grown on MA at
25 °C for 1 week, and analysed according to the instruc-
tions of the Microbial Identification System (MIDI) by the
Korean Culture Center of Microorganisms.

Cells of strain IMCC1097" were Gram-negative, non-
pigmented, chemoheterotrophic, non-motile, facultatively
aerobic, short rods that required NaCl for growth. The
colonies were 0.05 mm in diameter, increasing to 1 mm
after a prolonged incubation period of 3 weeks. The
taxonomic characteristics of the strain are described in
detail in the genus and species descriptions. Several
phenotypic and genomic characteristics clearly differen-
tiated strain IMCC1097" from phylogenetically distantly
related genera in the families Hahellaceae, Oceanos-
pirillaceae, Oleiphilaceae, ‘Saccharospirillaceae’ and Alcani-
voracaceae (Table 1). The strain was differentiated from the
genera Zooshikella and Hahella on the basis of several
characteristics, including pigmentation, flagellar motility,
catalase activity and DNA G+ C content. The major
cellular fatty acids detected in strain IMCC1097" were
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Thalassolituus ofeivorans MIL-1" (AJ431699)

54 Oceanobacter kriegii IFO 15467 (AB006767) Oceanospirillaceae
Oleispira antarctica RB-87 (AJ426420)
Saccharospirillum impatiens EL-105" (AJ315983) | ‘Saccharospirillaceae’

Reinekea marinisedimentorum DSM 153887 (AJ561121)
Oceanospirilium linum ATCC 113367 (M22365)
Neptunomonas naphthovorans NAG-2N-126" (AF053734)
Marinobacterium georgiense KW-40T (U58339)
Marinomonas communis LMG 2864 (DQ011528)

Halomonas elongata ATCC 331737 (X67023)
Chromohalobacter marismortui ATCC 170567 (X87219)

Oceanospirillaceae

Cobetia marina DSM 47417 (AJ306890) Halomonadaceae L
Carnimonas nigrifaciens CTCBS 1T (Y13299) Oceanospiriliales
Zymobacter palmae T109 (D14555)
Marinospirillum minutulum ATCC 191937 (AB006769)
Pseudospirilium japonicum ATCC 191917 (AB006766) | Oceanospirillaceae
Balneatrix alpica (Y17112)
100g Uncultured pseudomonad F3C13 (AY697893) Litoricolaceae
100893t | jtoricola lipolytica IMNCC1097" (EF176580)
1%L Yncultured gammaproteobacterium CHAB-V-35 (AJ240920) | fam. nov.
Zooshikella ganghwensis JC2044" (AY 130994) | Hahellaceae
Oleiphilus messinensis ME102T (AJ295154) | Oleiphilaceae
Hahella chejuensis KCTC 2396" (AF195410) | Hahellaceae
Alcanivorax borkumensis SK2T (Y12579) | Alcanivoracaceae
Thiomicrospira pelophila DSM 15347 (L40809) I Thiotrichales
Thioalkalimicrobium aerophilum AL 3T (AF126548)
Cardiobacterium hominis ATCC 15826" (M35014) I Cardiobacteriales
Suttonella indologenes ATCC 258697 (M35015)
Xanthomonas campestris LMG 568" (X95917) I Xanthomonadales
Fulvimonas soli LMG 199817 (AJ311653)
Listonella anguillarum ATCC 19264 (X16895) N it ,
Vibrio cholerae ATCC 14035" (221856) | “vibrionales
1 Asromonas hydrophila ATCC 79667 (X74677) | Aeromonadales
Escherichia coli ATCC 117757 (X80725) I ‘Enterobacteriales’
Citrobacter freundii DSM 30039T (AJ233408)
Haemophilus influenzae ATCC 333917 (M35019)
Pasteurella multocida NCTC 103227 (M35018) I Pasteurellales
Anaerobiospirillum succiniciproducens ATCC 29305" (U96412)
O£1 Succinivibrio dextrinosolvens DSM 30727 (Y17600) I Aeromonadales
Glaciecola punicea ACAM 6117 (U85853)
Aestuariibacter salexigens JC2042" (AY207502) | Alferomonadales
| Alteromonas macleodii DSM 60627 (Y 18228)
Psychrobacter immobilis DSM 72297 (AJ309942)
Moraxella lacunata ATCC 179677 (D64049) | Pseudomonadales
Alkanindiges illinoisensis MVAB Hex1™ (AF513979)
Chromatium okenii DSM 1697 (AJ223234) ;
Allochromatium vinosum ATCC 178997 (M26629) I Chromatiales
Legionella pneumophila Philadelphia 17 (M36023) I Legionellales
Methylobacter luteus NCIMB 119147 (M95657) I Methylococcales
Methylosarcina fibrata AML-C10" (AF177296)
Cycloclasticus pugetii PS-1T (U12624) C
Methylophaga marina ATCC 358427 (X87338) | Thiotrichates
Kangiella koreensis SW-125" (AY520560)
—100: Acidithiobacillus caldus DSM 85847 (Z29975) | Acidithiobacillales
100

Thermithiobacillus tepidarius DSM 31347 (AJ459801)

Salinisphaera shabanensis E1L3AT (AJ421425)

Parvularcula bermudensis HTCC2503" (AF544015)

Fig. 1. Maximum-likelihood phylogenetic tree, based on 16S rRNA gene sequences, showing the distant relationships between
strain IMCC1097" and representatives of the class Gammaproteobacteria. Bootstrap percentages (above 50 %) from both
neighbour-joining (above nodes) and maximum-parsimony (below nodes) approaches are shown. Filled and open circles at
each node respectively indicate nodes recovered reproducibly by all treeing methods or by two treeing methods. Each family
and order in the Gammaproteobacteria is indicated. Bar, 0.01 substitutions per nucleotide position.

Ci.1w7¢ and/or iso-C;5.0 2-OH (42.8%), Cig.,w7c
(20.6 %), Cjp.0 3-OH (14.1%) and Ci6.o (6.5%), and
the overall fatty acid composition was different from that
of other genera of the order Oceanospirillales (Table 2). The
presence of Cy4.¢ 3-OH and C;,.; 3-OH and the absence of
Cig.109¢ in IMCC1097" could serve as a fatty acid
signature for differentiating the strain from the members
of the genera Zooshikella, Hahella and Reinekea (the fatty

acid profiles of which were obtained from biomass grown
on MA). On the basis of the above results, strain
IMCC1097" cannot be characterized as a member of any
of the known genera within the order Oceanospirillales.

It is evident from the low levels of 16S rRNA gene sequence
similarity (<90 %), the unique branching patterns in the
phylogenetic analyses and the phenotypic characteristics
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Table 1. Differential characteristics of strain IMCC1097" and other marine bacteria related to the

order Oceanospirillales

Taxa: 1, IMCC1097"; 2, Zooshikella (data from Yi et al., 2003); 3, Hahella (Lee et al., 2001; Baik et al., 2005); 4,
Reinekea (Romanenko et al., 2004); 5, Oleiphilus (Golyshin et al., 2002); 6, Saccharospirillum (Labrenz et al.,
2003); 7, Alcanivorax (Bruns & Berthe-Corti, 1999; Fernandez-Martinez et al., 2003; Liu & Shao, 2005;
Yakimov et al., 1998). +, Positive ; —, negative ; V, variable among species; ND, no data available. All

organisms are positive for oxidase activity.

Characteristic 1 2 3 4 5 6 7
Cell shape* SR CR LR R TR S R
Pigmentation — + + — — _ _
Growth at/with:

4°C - - - + - + v

40 °C — + + — — + v

8% NaCl + — + + + +
Catalase activity - + + + + + +
Flagella - + + + + + v
Poly-f-hydroxybutyrate - - ND + + — ND or V

accumulation

Anaerobic growth + — vi + - - v
Nitrate reduction - + vt + + + v
Acid from glucose - + vt + - — —
Hydrolysis of:

Gelatin - + + — — + -

Aesculin + - + — — + Y
DNA G+C content (mol%) 57.8 40-42 44-53 51.1 49 55 53-66

*CR, Curved rod; LR, long rod; R, rod; s, spirillum; sRr, short rod; TR, thick rod.

tH. chejuensis is positive and H. ganghwensis is negative.
fData for A. venustensis.

§Data not available for A. jadensis.

lIData for A. borkumensis.

that the coastal marine, oligotrophic isolate cannot be
assigned to any previously recognized bacterial family or
genus and therefore should be characterized as a novel
species within a novel genus, Litoricola lipolytica gen. nov.,
sp. nov., belonging to a novel family, Litoricolaceae fam.
nov.

Description of Litoricola gen. nov.

Litoricola (Li.to.ri’co.la. L. n. litus -oris seashore; L. suff.
-cola from L. masc. or fem. n. incola inhabitant; N.L. fem.
n. Litoricola inhabitant of the seashore).

Cells are short rods. Gram-negative. Oxidase-positive and
catalase-negative. Chemoheterotrophic and facultatively
aerobic. Non-motile. Nitrate is not reduced. Acid is not
produced from glucose fermentation. NaCl is required
for growth. The predominant fatty acids are Cy4.,07¢
and/or is0-C;5.¢ 2-OH, Ci5.,@w7c and C,4.¢9 3-OH . The
DNA G+C content of the type strain of the type
species is 57.9 mol%. Phylogenetically, the genus belongs
to the family Litoricolaceae within the order Oceanos-
pirillales. The type species of the genus is Litoricola
lipolytica.

Description of Litoricola lipolytica sp. nov.

Litoricola lipolytica [li.po.ly'ti.ca. Gr. n. lipos fat; Gr. adj.
Iytikos dissolving; N.L. fem. adj. lipolytica fat-dissolving,
pertaining to esterase lipase (C8) activity of the species].

In addition to having the properties given in the genus
description, the species is characterized as follows. Cells are
0.5-0.7 pm wide and 0.8-1.3 um long, dividing by binary
fission (see Supplementary Fig. S1, available in IJSEM
Online). Colonies on MA are circular, smooth, convex,
opaque, cream-coloured and 0.05 mm in diameter, after
1 week of incubation. Colonies are approximately 1 mm in
diameter after 3 weeks incubation. Growth occurs at 15—
30 °C (optimum, 25 °C), pH 5-10 (optimum, pH 7.0) and
1.5-10.0 % NaCl (optimum, 3.0-3.5% NaCl). No growth
is observed at 10 or 35 °C, at pH 4 or 10 or at 1.0 or 15%
NaCl. Aesculin is hydrolysed. f-Galactosidase activity is
present. Negative for indole production, arginine dihy-
drolase, gelatinase and urease. Only esterase lipase (C8)
activity is detected in API ZYM tests; alkaline phosphatase,
esterase (C4), acid phosphatase, naphthol-AS-BI-phospho-
hydrolase, lipase (C14), leucine arylamidase, valine aryla-
midase, cystine arylamidase, trypsin, «-chymotrypsin,
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Table 2. Cellular fatty acid compositions (%) of strain IMCC1097" and members of related genera in the order Oceanospirillales

Taxa: 1, IMCC1097%; 2, Zooshikella (data from Yi et al., 2003); 3, Hahella (Baik et al., 2005); 4, Reinekea (Romanenko et al., 2004); 5, Oleiphilus
(Golyshin et al., 2002); 6, Saccharospirillum (recalculated from Labrenz et al., 2003); 7, Alcanivorax (data for A. dieselolei/A. borkumensis/A.
venustensis/ A. jadensis from Bruns & Berthe-Corti, 1999; Fernandez-Martinez et al., 2003; Liu & Shao, 2005; Yakimov et al., 1998). For cellular fatty
acid analyses, strain IMCC1097" and members of the genera Zooshikella, Hahella and Reinekea were grown on MA. O. messinensis was grown on

ONR7a or SM1 agar medium supplemented with n-hexadecane. S. impatiens was grown on PYGV agar. A. dieselolei was grown on SM1 agar

supplemented with alkanes and sodium citrate, A. borkumensis and A. venustensis were grown on SM1 medium supplemented with pyruvate and A.

jadensis was grown in an ASW medium (liquid). Only those fatty acids representing at least 5 % of the total cellular fatty acids of at least one of the

genera are shown. —, Trace amount or not detected.

Fatty acid 1 2 3 4 5 6 7

Ciaio - - 1.3-2.4 - - - 8.9/~/5.1/5.2
Cuaso - 6.0 24238 2.0 5.5 - —/1.1/1.4/1.7
Cis:0 6.5 31.9 12.5-18.1 31.6 38.6 18.9 32.1/31.5/20.2/23.4
Cirio - - - 5.9 1.4 - —/—12.8/—
Cig:0 - - 1.1-2.8 - 7.7 - —/2.0/—/-
Cig:.107¢* 42.8F 37.1 3.3-11.9% 26.7 16.6 21.8 11.31/17.1§/15.4/13.5
Cre.1009¢ - - 3.2-8.8 - 10.9 - -

Cyg. 07dl 20.6 14.5 <1-94 19.0 - 51.2 22.4/47.19/19.9/20.7
Cig.109¢ - - 19.8-39.0 - 1.4 - —/—/1.2/-
Cig.306¢ - - 9.0-10.7 — — — —

Cig.9 cyclo w8c - - - - - - 14.3/-/10.1/-
Cio.0 3-OH 14.1 2.1 - - - - -

Ci.0 3-OH - 5.1 2.5-3.8 - - - 2.29/-/10.7/4.9
Cyp.; 3-OH 5.6 - . - - - -

Ci6:0 N alcohol - - 6.5-7.2 1.2 - - -

Ci7.0 10-methyl - - 0-14.4 - - - -

*Cig.1w7¢ or Cyg.1w7c-containing fatty acid mixtures.
TCy6.1w7¢ and/or is0-Cy5.o 2-OH.

$Cy6.1w7¢ and/or is0-Cyq4.( 2-OH.

§Cig.1w7c and/or C 4.9t

lICys.1@7¢ or Cyg. w7 c-containing fatty acid mixtures.

90ne or more of Cyg.,0w7¢, Cig.107t, Cy5.109t and Cyg.,012c.

a-galactosidase, f-galactosidase, ff-glucuronidase, a-gluco-
sidase, f-glucosidase, N-acetyl-f-glucosaminidase, ¢-man-
nosidase and a-fucosidase activities are absent. In tests for
the utilization of sole carbon sources, positive results are
obtained for the following carbon substrates: glycerol, pL-
glyceraldehyde, D-ribose, L-arabinose, L-rhamnose, D-cello-
biose, sucrose, trehalose, D-raffinose, adonitol, myo-inosi-
tol, D-xylitol, citric acid, D-glucuronic acid, pyruvic acid, L-
alanine, L-histidine, L-lysine, L-ornithine and L-serine. The
following carbon sources are utilized weakly: methylamine,
ethanol, D-galactose, D-mannose, melibiose, D-melezitose,
D-mannitol, gluconic acid, itaconic acid, propionic acid
and pL-proline. Methanol, D-xylose, D-fructose, N-acetyl-
D-glucosamine, D-glucosamine hydrochloride, D-glucose,
o-D-lactose, maltose, L-arabitol, D-sorbitol, malonic acid,
succinic acid, L-arginine, L-glutamic acid, L-glycine and L-
leucine are not utilized as sole carbon sources. Susceptible
to chloramphenicol, erythromycin, gentamicin, kanamy-
cin, rifampicin, streptomycin, tetracycline and vancomy-
cin, but resistant to ampicillin and penicillin G. The
cellular fatty acids are composed of Ci4.,w7c¢ and/or

i50-Cy5.9 2-OH (42.8 %), Ci5.1w7¢ (20.6 %), Cip.o 3-OH
(14.1 %), an unknown fatty acid (equivalent chain-length
11.799) (6.8 %), Cis.0 (6.5%), Ci12.0 3-OH (5.6%), C1o.0
(0.9%), Cia.0 (0.7%), Cio.;06¢ (0.8%), Cig.107c 11-
methyl (0.6 %), Cis.105¢ (0.4 %), Ci5.0 (0.1%) and Cy;.p
3-OH (0.1 %).

The type strain, IMCC1097" (=KCCM 42360" =NBRC
102074"), was isolated from surface seawater off the coast
at Goseong, East Sea, Korea.

Description of Litoricolaceae fam. nov.

Litoricolaceae (Li.to.ri.cola’ce.ae. N.L. fem. n. Litoricola
type genus of the family; -aceae ending to denote a family;
N.L. fem. pl. n. Litoricolaceae the family of the genus
Litoricola).

The family Litoricolaceae is within the order Oceano-
spirillales and encompasses Gram-negative bacteria
retrieved from marine environments. Currently, the family
comprises the genus Litoricola and several uncultured
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marine bacteria. The delineation of the family is primarily
determined from the phylogenetic position of the 16S
rRNA gene sequence. The detailed description is the same
as that given for the genus Litoricola. The type genus of the
family is Litoricola.
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