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A novel marine bacterium isolated from the intestine of cultured flounder (Paralichthys olivaceus)

was studied by using a polyphasic taxonomic approach. The isolate was Gram-stain-negative,

pleomorphic, aerobic, yellow and oxidase- and catalase-negative. Phylogenetic analysis of 16S

rRNA gene sequences indicated that isolate Th6T formed a distinct branch within the family

Flavobacteriaceae and showed 96.6 % similarity to its closest relative, Bizionia hallyeonensis T-

y7T. The DNA G+C content was 29 mol%. The major respiratory quinone was MK-6. The

predominant fatty acids were iso-C15 : 1 G, iso-C15 : 0, iso-C15 : 0 3-OH, iso-C17 : 0 3-OH and

summed feature 3 (C15 : 1v6c and/or C16 : 1v7c). On the basis of the phenotypic, chemotaxo-

nomic and phylogenetic characteristics, the novel bacterium has been assigned to a novel species

of a new genus for which the name Ichthyenterobacterium magnum gen. nov., sp. nov. is

proposed. The type strain is Th6T (5JCM 18636T5KCTC 32140T).

The family Flavobacteriaceae was proposed by Jooste
(1985) and was included in the first edition of Bergey’s
Manual of Systematic Bacteriology (Reichenbach, 1989).
The name of the family was subsequently validly published
(Reichenbach, 1992) and an emended description was
published (Bernardet et al., 1996). At the time of writing,
the bacterial family Flavobacteriaceae comprises 114 genera
with validly published names (http://eztaxon-e.ezbiocloud.
net). Members of the family Flavobacteriaceae are wide-
spread and found in various habitats, such as: soil; food
and dairy products; freshwater environments; marine environ-
ments; diseased freshwater and marine fish; diseased mol-
luscs, crustaceans and sea urchins; diseased amphibians and
reptiles; diseased birds; diseased dogs and cats; the eggs and
digestive tracts of insects; human specimens and hospital
equipment and devices (Bernardet et al., 2006). Here we
report on a novel strain, Th6T, isolated from the intestine of
cultured flounder (Paralichthys olivaceus) and the determi-
nation of its taxonomic status using a polyphasic approach.

Strain Th6T was isolated from the intestine of cultured
flounder (Paralichthys olivaceus) collected from a fish farm
in Shandong province, PR China, in the course of screening
for quorum-quenching bacteria (Tang et al., 2013). The
surface of the fish was cleansed with 75 % (v/v) alcohol and a
section of intestine (including intestinal tissue and fluid) was

sampled aseptically by dissecting the fish. Th6T was isolated
from the tissue homogenate by the plate spreading method
on marine agar 2216 (MA; Becton Dickinson) at 28 uC and
purified by streaking three times on MA. Bizionia hallyeonensis
T-y7T, Bizionia paragorgiae LMG 22571T, Bizionia echini LMG
25220T, Psychroserpens burtonensis LMG 22918T, Formosa
algae KCTC 12364T, Winogradskyella thalassocola LMG
22492T and Flaviramulus basaltis DSM 18180T were used
as reference strains. Cultures of isolate Th6T and all the
reference strains were maintained at 16 uC for short-term
preservation and in sterile 0.85 % (w/v) saline solution
supplemented with 15 % (v/v) glycerol at 280 uC for long-
term preservation. For phenotypic analysis all strains were
cultivated on MA medium at 28 uC except for Psychroserpens
burtonensis, which was cultivated at 10 uC.

The genomic DNA of strain Th6T was extracted and the
16S rRNA gene was obtained by PCR amplification with
two universal primers (B8F: 59-AGAGTTTGAT CCTGGC-
TCAG-39 and B1510: 59-GGTTACCTTGTTACGACTT-39)
(Weisburg et al., 1991). For cloning and sequencing of the
16S rRNA gene, the PCR product was purified using a
TIANgel Midi Purification kit (TIANGEN Biotech), ligated
into a pUCm-T vector (TaKaRa) and sequenced at BGI
(Qingdao, China). The EzTaxon-e server was used for the
identification of phylogenetic neighbours and calculation
of pairwise 16S rRNA gene sequence similarities (http://
eztaxon-e.ezbiocloud.net/; Kim et al., 2012). The 16S rRNA
gene sequences of related strains were downloaded from
the NCBI database and aligned by using the CLUSTAL X

program (Thompson et al., 1997). Phylogenetic trees were

The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene
sequence of Th6T is JX412959.

Four supplementary figures are available with the online Supplementary
Material.
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reconstructed using the neighbour-joining, maximum-
likelihood and maximum-parsimony methods with Kimura
two-state parameter model analyses (Kimura, 1980) imple-
mented in the program MEGA version 5 (Tamura et al., 2011).
In each case, bootstrap values were calculated based on 1000
replicates.

Comparative phylogenetic analysis of the 16S rRNA gene
sequence indicated that strain Th6T had highest pairwise
similarity with B. hallyeonensis T-y7T (96.6 %), followed
by other members of the genera: Bizionia (96.5–94.7 %),
Psychroserpens (96.1–95.3 %), Formosa (96.1–94.3 %), Geo-
jedonia (95.7 %), Winogradskyella (95.6–93.7 %), Olleya
(95.4–94.7 %) and Flaviramulus (95.1–94.5 %). Other spe-
cies belonging to the family Flavobacteriaceae showed less
than 95.0 % 16S rRNA gene sequence similarity to isolate
Th6T. Phylogenetic analysis based on the neighbour joining
(Fig. 1), maximum-likelihood and maximum-parsimony
(Figs S1 and S2, available in the online Supplementary
Material) algorithms of the almost-complete 16S rRNA gene
(1488 bp) of isolate Th6T revealed that the strain formed a
distinct lineage within the family Flavobacteriaceae.

Genomic DNA of strain Th6T was extracted according to
the procedure of Moore et al. (1999) and the G+C content
was determined according to the method of Mesbah &
Whitman (1989). Gram staining and flagellum staining
were investigated using standard methods (Beveridge et al.,
2007). Cell morphology was determined by transmission
electron microscopy (JEOL; JEM-1200EX) after cells had
been negatively stained with 1 % (w/v) phosphotungstic
acid. To test for anaerobic growth, bacterial strains were
cultured on MA with resazurin as an indicator of anaerobic
conditions in an anaerobic jar filled with nitrogen and a
packet of AaneroPack-Anaero (Mitsibishi Gas Chemical) at
28 uC for one month. The temperature range for growth
was determined at 4, 10, 16, 20, 24, 28, 32, 37 and 42 uC.
The salinity and pH ranges that could support growth were
investigated in 96-well microplates by measuring the
optical densities (at a wavelength of 590 nm) at 0, 12, 24,
48, 72, 96 and 120 h, respectively. The tolerance to salinity
of the bacterium was determined by using synthetic marine
ZoBell broth comprising (in modified artificial seawater,
12l) 5 g bacto peptone, 1 g yeast extract and 0.1 g FePO4

(Lyman & Fleming, 1940) supplemented with 0–15 % (w/
v) NaCl. The modified artificial seawater containing 5 g
MgCl2, 2 g MgSO4, 0.5 g CaCl2, 1 g KCl, 8 mg K2HPO4

and 22 mg H3BO3 in 1 liter (Smibert & Krieg, 1994).
Growth in marine broth (MB; Difco) was evaluated at
pH 2.0–10.0 at intervals of 1 pH unit using the following
buffer systems: Na2HPO4/citric acid (pH 2.0–7.0), Tris/
HCl (pH 8.0–9.0) and Na2CO3/NaHCO3 (pH 9.0–10.0).
The pH was verified after autoclaving MB. Various
phenotypic characteristics of the isolate and reference
strains were tested according to standard approaches
(Tindall et al., 2007) including the activities of catalase
and oxidase, the hydrolysis of starch, egg yolk, casein [5 %
(w/v) skimmed milk; Difco], gelatin (method 2). The
degradation of chitin (0.5 %; Sigma) was examined as

described by (Hsu & Lockwood, 1975); CM-cellulose (1 %,
w/v) was added to MA plates to determine whether it was
degraded; clear zones were formed around colonies after
flooding with appropriate solutions (Teather & Wood,
1982). Degradation of Tweens 20, 40 and 80 was determined
as described by Gonzalez et al. (1978). DNase activity was
examined by using DNase agar (Qingdao Hope Bio-
technology) according to the manufacturer’s instructions.
Gliding motility was observed by the hanging-drop
technique and production of flexirubin-type pigments was
estimated from a colour shift following exposure to 20 % (w/
v) KOH (Bernardet et al., 2002). Activities of constitutive
enzymes and other physiological properties were determined
after growth on MA at 28 uC for 2 days using API 20E, API
20NE, API 50CH and API ZYM strips (bioMérieux) and
Gram-negative MicroPlates (Biolog), according to the
manufacturers’ instructions, except that sterile seawater
was used to prepare the inocula. Susceptibility to antibiotics
was investigated on MA plates by using discs containing
different antibiotics (Hangzhou Microbiology Reagent);
antimicrobial susceptibility testing was performed by using
the agar diffusion method using antibiotic-impregnated
discs (Oxoid) as described by Buczolits et al. (2002).

Cells of strain Th6T were Gram-stain-negative, aerobic,
non-motile, pleomophic rods (1.5– 20 mm in length, Fig.
S3). Colonies were light yellow, circular (1.0–1.5 mm in
diameter), convex and slightly transparent with entire
margins on MA after culturing for 2–3 days at 28 uC.
Growth occurred at 16–32 uC, with an optimum growth
rate at 28 uC. No growth was observed at 10 uC or 37 uC.
The salinity range for growth of the isolate was 0–8 % (w/
v), with an optimum growth rate at 2–3 % (w/v) NaCl. The
pH range for growth was pH 6.0–8.0, with an optimum
growth rate at pH 7. Other morphological, physiological
and biochemical characteristics of the isolate and related
strains are given in the species description and Table 1.

For cellular fatty acid analysis, the isolate and the reference
strains were grown on MA at 28 uC for 2–3 days until they
reached the mid-exponential phase, except for Psychro-
serpens burtonensis, which was grown at 10 uC for 10 days.
Fatty acid methyl esters were prepared and analysed
according to the standard protocol of MIDI (Sherlock
Microbial Identification System, version 6.0), and iden-
tified by the TSBA6.0 database of the Microbial Identi-
fication System (Sasser, 1990). For analysis of respiratory
quinones and polar lipids, cells were harvested from MB
after incubation at 28 uC for 72 h and freeze-dried. Polar
lipids were extracted according to the procedures described
by Minnikin et al. (1984), and separated by two-dimen-
sional TLC on silica gel 60 F254 plates (Merck) using
chloroform/methanol/water (65 : 25 : 4, by vol.) for the first
dimension and chloroform/methanol/acetic acid/water
(80 : 12 : 15 : 4, by vol.) for the second dimension (Collins
& Shah, 1984). The identification of individual lipid spots
was performed by spraying with the appropriate detection
reagents (Komagata & Suzuki, 1987). The respiratory
quinones were extracted with chloroform/methanol (2 : 1,
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v/v), separated by TLC and identified by HPLC, as
described by Xie & Yokota (2003).

The major cellular fatty acids were iso-C15 : 0 (21.0 %), iso-
C15 : 1 G (18.4 %), iso-C17 : 0 3-OH (14.0 %), iso-C15 : 0 3-
OH (13.0 %) and summed feature 3 (18.0 %). The cellular
fatty acid profiles of strain Th6T and the reference strains
are listed in Table 2. The polar lipid profile of strain Th6T

comprised lysylphosphatidylglycerol, diglucosyl diacylgly-
cerol, one unidentified glycolipid, two unidentified phos-
pholipids and two unknown polar lipids (Fig. S4). The
major respiratory quinone was MK-6. The DNA G+C
content of the isolate was 29 %, which is lower than those
of closely related bacteria and fell within the DNA G+C
content range of members of the family Flavobacteriaceae
(27–44 mol%). The results of the phylogenetic and

phenotypic analyses demonstrated the novel generic status

of isolate Th6T. Pairwise similarity analysis revealed that

the novel strain exhibited a 16S RNA gene sequence simi-

larity value of 96.6 % to its closest relative B. hallyeonensis

T-y7T. Although there is no precise correlation between

16S rRNA gene sequence similarities and species delin-

eation it is generally recognized that a divergence value

¢3 % is significant. (Stackebrandt & Goebel, 1994). The

neighbour-joining tree shows that isolate Th6T occupies a

phylogenetic position within the family Flavobacteriaceae

(Fig. 1). The topology of the phylogenetic trees generated

using the maximum-parsimony and maximum-likelihood

methods (Figs. S1 and S2) was different from that of the

tree reconstructed using the neighbour joining method.
Nevertheless, strain Th6T formed a distinct lineage within
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Bizionia echini KMM 6177T (FJ716799)

Bizionia hallyeonensis T-y7T (JN885199)

Bizionia algoritergicola APA-1T (AY694003)

Bizionia argentinensis JUB59T (AYXZ01000068)

Bizionia myxarmorum ADA-4T (AY694002)

Formosa spongicola A2T (FJ348469)

Formosa algae KMM 3553T (AY228461)

Psychroserpens mesophilus KOPRI 13649T (DQ001321)

Psychroserpens burtonensis ACAM 188T (U62913)

Flaviramulus basaltis H35T (DQ361033)

Flaviramulus ichthyoenteri Th78T (JX412958)

Winogradskyella eximia KMM 3944T (AY521225)

Winogradskyella thalassocola KMM 3907T (AY521223)

Mesoflavibacter zeaxanthinifaciens DSM 18436T (AB265181)

Mesoflavibacter aestuarii KYW614T (JX854528)

Olleya namhaensis WT-MY15T (JQ327134)

Olleya aquimaris L-4T (FJ886713)

Lacinutrix copepodicola DJ3T (AY691001)

Lacinutrix mariniflava AKS432T (DQ167239)

Algibacter lectus KMM 3902T (AY187689)

Algibacter agarivorans KYW560T (JN864025)

Gramella flava JLT2011T (JX397931)

Psychroserpens damuponensis F051-1T (HQ336490)

Ichthyenterobacterium magnum Th6T (JX412959)

Bizionia paragorgiae KMM 6029T (AY651070)

Fig. 1. Neighbour-joining phylogenetic tree based on 16S rRNA gene sequences showing the phylogenetic positions of isolate
Th6T and representative strains of species of related genera of the family Flavobacteriaceae. Bootstrap values (percentages)
above 70 (1000 replicates) are shown at branch points. Filled circles indicate that the corresponding points were also
recovered in trees generated with the maximum-parsimony and maximum-likelihood algorithms. Gramella flava JLT2011T

(JX397931) was used as an out-group. Bar, 0.01 substitutions per nucleotide position.
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Table 1. Differential characteristics of strain Th6T and other closely related members of the family Flavobacteriaceae

Strains: 1, Ichthyenterobacterium magnum gen. nov., sp. nov. Th6T; 2, B. hallyeonensis KCTC 23881T (Yoon et al., 2013); 3, B. echini LMG 22520T (Nedashkovskaya et al., 2010); 4, B. paragorgiae

LMG 22571T (Nedashkovskaya et al., 2005b); 5, W. thalassocola LMG 22492T (Nedashkovskaya et al., 2005a); 6, Psychroserpens burtonensis LMG 22918T (Bowman et al., 1997); 7, Formosa algae

KCTC 12364T (Ivanova et al., 2004); 8, Flaviramulus basaltis DSM 18180T (Einen and Øvreås, 2006). All data are from this study, except for the DNA G+C contents of the reference strains, which

were from the original species description. +, Positive reaction; 2, negative reaction; W, weakly positive reaction; LPG, lysylphosphatidylglycerol; G, diglucosyl diacylglycerol; PE,

phosphatidylethanolamine; AL, unidentified aminolipids; G1, unidentified glycolipid; L, unidentified polarlipids; P, unidentified phospholipids.

Characteristic 1 2 3 4 5 6 7 8

Cell size 1.5–20 mm 0.8–4.5 mm 1.4–3.5 mm 1.9–2.3 mm 4–7.3 mm 2–6 mm 0.8–1.8 mm 1–3 mm

Cell shape Pleomorphic rod Regular rod Regular rod Regular rod Regular rod Pleomorphic rod Regular rod Pleomorphic rod

Gliding motility 2 2 2 2 + 2 + +

Temperature range for

growth

16–32 4–35 4–39 4–36 4–33 0–18 5–35 2–30

Salinity range for growth

(%, w/v)

0–8 0–9 1–8 1–8 2–3 2–3 0–6 2–5

Growth under

microaerophilic

conditions

2 2 2 2 2 2 + 2

Presence of flexirubin-type

pigments

2 + + 2 2 2 2 2

Oxidase 2 + + + + 2 2 2

Catalase 2 + + + + + + +

Hydrolysis of:

Casein 2 + 2 + 2 + W +

Agar + 2 2 + + + 2 +

Gelatin + 2 + + + W W +

Tween 20 + + 2 + 2 2 + +

Tween 40 + 2 + + + + + +

Tween 80 + + + + 2 W 2 +

Enzyme activities (API

ZYM)

Valine arylamidase W + W + + + + 2

a-Chymotrypsin 2 2 2 2 2 2 + +

API 20E/20NE

Glucose + 2 2 2 + 2 + 2

Arabinose 2 2 + 2 2 2 2 +

Nitrate reduction + 2 2 2 2 2 + 2

Aesculin + 2 + 2 2 2 + 2

Polar lipids LPG, G, G1, 2P, 2L PE, 2AL, 2L PG, PE, G, 2L PE, 2AL, 2L PE, 3AL, 2L PE, 2AL, 2L PE, 7AL, 1L PE*, AL, 3L

DNA G+C content

(% mol)

29 37.1 37.6 34.4 34.6 27–29 34 31.4

*Reported by Zhang et al. (2013)
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the clade containing species of the genera Bizionia, Formosa,
Psychroserpens, Flaviramulus and Winogradskyella. The phylo-
genetic position of strain Th6T was strongly supported by its
phenotypic characteristics. Strain Th6 was clearly distin-
guishable from members of the genera Bizionia, Formosa,

Psychroserpens, Flaviramulus and Winogradskyella due to its
pleomorphic nature, temperature range over which it grows,
DNA G+C content and polar lipid profile. Similarly,
degradation of agar and gelatin, catalase and oxidase
activities, glucose and aesculin degradation, nitrate reduc-
tion, acid production from trehalose, glycogen and gentio-
biose and the fatty acid composition, particularly the
abundance of iso-C15 : 0 3-OH, iso-C17 : 0 3-OH and summed
feature 3, support it being assigned to a novel generic
position.

Based on this phylogenetic distinctiveness and the
significant differences in phenotypic features, we propose
that isolate Th6T should be classified as representative of a
novel genus and species, for which the name Ichthyentero-
bacterium magnum gen. nov., sp. nov. is proposed.

Description of Ichthyenterobacterium gen. nov.

Ichthyenterobacterium (Ich.thy.o.en9te.ri.bac.te9ri.um. Gr.
n. ichthys fish; Gr. n. enteron gut; L. neut. n. bacterium a
small rod; N.L. neut. n. Ichthyenterobacterium a rod from
fish gut).

Cells are Gram-stain-negative, aerobic and oxidase- and
catalase-negative. Gliding motility is not observed. Sea
salts are required for growth. The major polar lipids are
lysylphosphatidylglycerol, diglucosyl diacylglycerol, two
unidentified phospholipids, one unidentified glycolipid
and two unidentified polar lipids. As determined by 16S
rRNA gene sequence analysis, the genus is a member of the
family Flavobacteriaceae. The type species is Ichthyentero-
bacterium magnum.

Description of Ichthyenterobacterium magnum
sp. nov.

Ichthyenterobacterium magnum (mag9num. L. n. magnus
big, referring to cell size).

Displays the following characteristics in addition to those
given for the genus. Colonies on MA are light yellow,
convex, transparent, glistening and circular with entire
margins. Cell morphology varies with the age of the culture.
In the exponential phase, cells are curved rods, 0.5 to 0.6 mm
in diameter and 1.5 to 5 mm in length, and form compact
microcolonies. In the stationary phase, cells are pleomorphic
rods of vibroid and spiral-shape and up to 20 mm in length;
helical shapes also occur. Flexirubin-type pigment is absent
(KOH test-negative). Growth occurs at 16–32 uC (optimum,
28 uC). The pH range for growth is pH 6.0–8.0, with an
optimum growth rate at pH 7.0. Positive for Tween 20,
Tween 40, Tween 80, starch, agar, gelatin and DNA
degradation; negative for hydrolysis of casein, cellulose
(CM-cellulose), chitin and egg yolk. In API 20E and 20NE
strips, positive for reduction of nitrate to nitrite, glucose
fermentation, hydrolysis of aesculin and urease.

In API ZYM strips, alkaline phosphatase, esterase lipase,
leucine arylamidase and naphthol-AS-BI-phosphohydrolase

Table 2. Cellular fatty acid composition of isolate Th6T and
strains of some closely related species

Strains: 1, Ichthyenterobacterium magnum gen. nov., sp. nov. Th6T; 2,

Bizionia hallyeonensis KCTC 23881T; 3, Bizionia echini LMG 22520T;

4, Bizionia paragorgiae LMG 22571T; 5, Winogradskyella thalassocola

LMG 22492T; 6, Psychroserpens burtonensis LMG 22918T; 7, Formosa

algae KCTC 12364T; 8, Flaviramulus basaltis DSM 18180T. All data are

from this study. The culture conditions and analytical procedures

used were the same for all strains, except for Psychroserpens

burtonensis LMG 22918T, which was grown at 10 uC for 10 days.

TR, Trace amounts (,1 %); 2, not detected. Values represent

percentages of the total fatty acids. Fatty acids amounting to ,1 %

of the total fatty acids in all strains are not shown. Fatty acids

accounting for more than 5 % of the total are highlighted in bold.

Fatty acid 1 2 3 4 5 6 7 8

Straight chain

C16 : 0 2.1 4.8 4.7 5.9 2.6 1.0 7.5 3.7

C18 : 0 2 4.0 2.0 3.0 TR 2 3.9 2.4

Branched

iso-C 14 : 0 TR 1.3 1.0 TR 2 4.3 TR 1.4

iso-C15 : 1 G 18.4 14.0 20.0 11.0 15.0 12.2 11.0 12.0

iso-C15 : 0 21.0 17.1 18.2 21.0 10.0 11.3 16.1 21.0

anteiso-C15 : 1 A TR TR TR TR 2.2 8.3 1.0 TR

anteiso-C15 : 0 TR 2.0 TR 4.0 4.0 14.3 6.1 4.7

iso-C16 : 0 1.3 4.3 3.3 7.0 2.0 3.0 3.0 1.1

iso-C16 : 1 H 2 3.0 2 5.3 4.0 2 2.0 TR

iso-C16 : 1 G TR TR 2.6 TR TR 5.2 2 1.0

Hydroxy

C14 : 0 3-OH TR TR TR 2 2 1.0 2 TR

C15 : 0 2-OH 1.0 1.0 TR TR 2.0 4.4 2.0 1.7

C15 : 0 3-OH TR 2.0 2.0 TR 1.6 1.4 2.3 3.3

iso-C15 : 0 3-OH 13.0 4.0 5.0 5.0 10.3 4.0 7.2 13.3

C16 : 0 3-OH 1.3 2.0 1.20 2 2.0 2 2 2.0

iso-C16 : 0

32OH

3.0 5.4 4.0 9.0 17.0 13.0 7.0 6.0

C17 : 0 2-OH TR 2 2 2 2 3.0 2 TR

iso-C17 : 0 3-OH 14.0 11.3 11.0 7.3 7.0 4.0 6.0 13.0

Unsaturated

C15 : 1v6c 2 2.0 1.4 TR 6.0 2.0 6.0 1.4

C17 : 1v6c TR 2.7 1.8 1.5 1.1 TR 2.3 TR

C18 : 1v6c 2 TR TR 1.4 TR TR 2.0 1.2

Summed features*

3 18.0 13.5 14.0 6.0 7.4 2.1 7.0 6.4

9 2.0 3.5 4.4 2.5 2 2 2.0 2

*Summed features are groups of two or three fatty acids that are

treated together for the purposes of evaluation in the MIDI system

and include both peaks with discrete ECLs as well as those where the

ECLs are not reported separately. Summed feature 3 comprised

C16 : 1v6c and/or C16 : 1v7c. Summed feature 9 comprised 10-methyl

C16 : 0 and/or iso- C17 : 1v9c.
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are present. Activities of esterase, lipase and valine aryla-
midase are weakly positive. Cystine arylamidase, trypsin,
a-chymotrypsin acid phosphatase, a-galactosidase, b-gluco-
sidase, b-glucuronidase, a-glucosidase, N-acetyl-b-glucosa-
minidase, a-mannosidase and a-fucosidase are absent. In
API 50 CH strips, acid is produced from aesculin, cellobiose,
maltose, lactose, starch, glycogen and potassium 5-ketoglu-
conate, but not from other substrates. The following carbon
sources are utilized in the Biolog GN2 Micro Plate system:
hydroxy-L-proline, L-ornithine, L-glutamic acid, glycyl-L-
aspartic acid and glycyl-L-glutamic acid. Susceptible to
neomycin, cephalosporin, erythromycin, rifampicin, strep-
tomycin, nalidixic acid, kanamycin, ampicillin, gentamicin,
tetracycline and lincomycin. The major respiratory quinone
is MK-6 and the major cellular fatty acids are iso-C15 : 0, iso-
C15 : 1 G, iso-C17 : 0 3-OH, iso-C15 : 0 3-OH and summed
feature 3.

The type strain, Th6T (5JCM 18636T5KCTC 32140T), was
isolated from the intestine of flounder fish. The genomic
DNA G+C content of the type strain is 29 mol%.
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