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Abstract

A novel Gram-stain-negative, curved rod-shaped, 0.5-0.7 um wide and 3.0-10.0 pm long, non-motile bacterium, designated
strain AK53T, was isolated from a 5m depth water sample collected from the Bay of Bengal, Visakhapatnam, India. Colonies
on marine agar were circular, small, dark orange, shiny, smooth, translucent, flat, with an entire margin. The major fatty acids
included iso-C,, , iso-C,, ; 30H, anteiso-C,, . iso-C,, , G, iso-C,,  30H and summed feature 3 (C,, , @7c and/or C,, , wéc and/or
iso-C,, -20H). Polar lipids included phosphatidylethanolamine and five unidentified lipids. The DNA G+C content of the strain
AK53T was found to be 40.8 mol%. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain AK53" was
closely related to Arenibacter latericius KMM 426" and Arenibacter certesii KMM3941T (pair-wise sequence similarity of 99.17
and 98.89 %, respectively), forming a distinct branch within the genus Arenibacter and clustering with A. latericius. Strain AK53T
shared average nucleotide identity (ANIb, based on BLAST) of 78.07 and 77.44% with A. latericius JCM 13508" and A. certesii JCM
135077, respectively. Based on the observed phenotypic, chemotaxonomic characteristics and phylogenetic analysis, strain
AK53Tis described in this study as representing a novel species in the genus Arenibacter, for which the name Arenibacter amylo-

lyticus sp. nov. is proposed. The type strain of Arenibacter amylolyticus is AK53™ (=MTCC 12004"= JCM 19206"=KCTC 62553").

The genus Arenibacter is a member of the family Flavobacte-
riaceae, order Flavobacteriales, class Flavobacteria, phylum
Bacteroidetes, and was established by Ivanova et al. [1]. Mem-
bers of the genus Arenibacter are rod-shaped with slightly
irregular sides and rounded ends, non-motile or motile by
gliding. Colonies are regular, round, shiny, convex and pro-
duce non-diffusible, dark-orange carotenoid pigments. They
are strictly aerobic, with chemoorganotrophic metabolism.
Positive for oxidase, catalase and alkaline phosphatase. Gela-
tin, urea, DNA and Tweens 20 and 40 can be hydrolysed but
not agar, casein, starch, alginic acids, cellulose, chitin or Tween
80. Some species require seawater or Na* for growth. Indole
and H_S are not produced. Major cellular fatty acids are iso-
C. G,iso-C . ,C _ ,iso-C __3-OH and summed feature 3

15:1 15:0° 15:0° 17:0

(comprising C  @7cand/or C . w6¢and/oriso-C  2-OH),

16:1 16:1 15:0

the major polar lipid is a phosphatidylethanolamine and DNA

G+C content is 37-41 mol%. The type species is Arenibacter
latericius [1]. The genus Arenibacter presently comprises
ten validly described species (https://Ipsn.dsmz.de/genus/
arenibacter) and species have been isolated from different
substrates and geographic locations such as green alga Ulva
fenestrata [2, 3], sea urchin Strongylocentrotus intermedius [4],
surface sea water [5], marine tidal flat sediment [6, 7], marine
bottom sediment [8, 9] and marine sandy sediment [1, 10]. In
the present study, we focused on the characterization and clas-
sification of strain AK53" [11], which was isolated from a 5m
depth marine water sample collected from Visakhapatnam,
India, and based on our polyphasic taxonomic results assign
the novel strain to the genus Arenibacter.

Strain AK53" was isolated from a marine water sample
collected at 5m depth in Visakhapatnam, Andhra Pradesh,
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India (17° 42’ 17.79" N 83° 19’ 09.82" E). For isolation of
strain AK53", 1 ml water sample was serially diluted in 2%
saline water, and 100 pl of which was plated on Zobell’s marine
agar (ZMA; HiMedia) and incubated for 10 days at 30°C.
Among the different colony morphotypes that appeared, a
dark orange-coloured colony was selected and further char-
acterized. Strain AK53" was preserved with 10% glycerol in
marine broth (MB; HiMedia) at —80 °C for long-term storage.

The type strains of Arenibacter latericius JCM 13508" and
Arenibacter certesii JCM 13507 were also cultivated under
the same conditions as strain AK53" for comparative studies.

Isolation of genomic DNA, PCR amplification and sequencing
ofthe 16S rRNA gene were performed as described in Surendra
et al. [12]. The 16S rRNA gene sequence obtained was 1461 bp
long and subjected to an EzBioCloud search (http://eztaxon-e.
ezbiocloud.net/) [13] to find the nearest taxa. The 16S rRNA
gene sequences of species of the genus Arenibacter and related
species from different genera Maribacter, Pibocella, Eudoraea,
Kriegella and Zobellia were downloaded from NCBI (www.
ncbi.nlm.nih.gov) and aligned using the ClustalW tool of
MEGA version 7 [14]. The neighbour-joining method was
used to reconstruct the phylogenetic tree using MEGA. There
was a total of 29 sequences and 1415 positions in the final
dataset. Bootstrap analysis of 1000 replicates was performed
to infer the robustness of the phylogenetic tree and the
evolutionary distances were calculated using Kimura's two-
parameter model [15]. The evolutionary history was inferred
by using the maximum composite likelihood method based
on the Tamura—Nei model [16]. A phylogenomic tree was
reconstructed using ANVIO version 6.2 (available from http://
merenlab.org/software/anvio/) using the workflow outlined
by Eren et al. [17]. Briefly, contig databases were generated
for all genomes using ‘anvi-gen-contigs-database’ program
and the ‘anvi-run-hmms’ program was used to run default
HMM profiles on the resulting contig databases. All common
genes present in HMM source ‘Bacteria_71” which contains
71 bacterial single-copy genes [18] were taken, and concat-
enated amino acid sequences of all these genes were used to
create a phylogenomic tree using the FastTree program [19].

The cell morphology was studied by light microscopy
(Zeiss; at x1000). The cells were studied after staining with
1% phosphotungstic acid and drying on a carbon-coated
copper grid and viewed under a transmission electron
microscope (JEM 2100, jeor). Cell motility was investigated
as described by Bernardet et al. [20] and Gram staining
was done using a Gram staining kit (HiMedia) according
to the manufacturer’s instructions. The colony morphology
of strain AK53" was examined following growth on ZMA
for 48h at 30°C. Growth at 4, 10, 15, 20, 25, 30, 37, 45,
55 and 65°C was ascertained using MB and salt toler-
ance [0, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10 and 12% (w/v) NaCl]
was ascertained using nutrient broth containing peptone
(5g 1"") and beef extract (3g I'!) [21]. Growth of strain
AK53"at pH 4,5, 6,7, 8,9, 10, 11 and 12 was assessed on
MB buftered either with acetate or citrate buffer (pH 4-6),
[100mM NaH PO,/Na HPO,] bufter (pH 7-8), 100mM

NaHCO,/Na,CO, buffer (pH 9-10) or 100 mM Na,CO,/
NaOH buffer (pH 11-12) [21]. Different biochemical tests
listed in the description of species and in Table 1 were
carried out for both strains under identical conditions using
cultures grown at 37 °C on marine agar (MA) medium as
described by Lanyi [22]. Substrate hydrolysis (aesculin,
casein, gelatin, starch and Tweens) and biochemical char-
acteristics (catalase and oxidase activity, production of H,S
and reduction of nitrate, Voges—Proskauer and methyl red
test, oxidation-fermentation tests, oxidation of tetramethyl-
p-phenylenediamine dihydrochloride) were determined as
previously described [22, 23]. The utilization of different
carbohydrate sources was determined by analysing acid
production by the isolate using bromocresol purple as an
acid-base indicator [24]. ONPG discs were used to deter-
mine the $-galactosidase activity (HiMedia). Biochemical
characterization of the different enzyme activities of strain
AK53T was also performed using the Vitek 2 GN system
(bioMérieux) according to the manufacturer’s protocol. The
inoculum for Vitek analysis was prepared using sterile 2.0%
(w/v) NaCl and incubated at 30 °C. Antibiotic sensitivity
was determined using commercially available antibiotic
discs (HiMedia) as described by Baek et al. [25]. Standardi-
zation of the physiological age of strains AK537, A. latericius
JCM 135087 and A. certesii JCM 13507" was done based on
the protocol [26] given by Sherlock Microbial Identification
System (MiIDI). For cellular fatty acid analysis, all strains
were grown on ZMA plates at 30°C for 2 days and were
of the same physiological age (at the logarithmic phase of
growth). Cellular fatty acid methyl esters (FAMEs) were
obtained from cells by saponification, methylation and
extraction following the Mip1 protocol. Cellular FAMEs
were separated by GC (6890, Agilent) and analysed using
the Sherlock Microbial Identification System (MIDI-6890,
Agilent; with database TSBA6) according to the protocol
described by Sherlock Microbial Identification System.
Extraction of polar lipids was performed as described in
Bligh and Dyer [27] and analysed using two-dimensional
TLC followed by spraying with suitable detection reagents
[28].

Strain AK53T was grown in MB and DNA was extracted
using ZR Fungal/Bacterial DNA MiniPrep Kit (Zymo
Research). Whole genome sequencing was performed using
[lumina Miseq 150x2 PE chemistry by the Interpret Omics
centre for microarray and NGS (Banglore, India). De novo
genome assembly was performed using CLC genomics
workbench version 7.5.1 (Qiagen). rRNA and tRNA
searches were performed using the RNAmmer version 1.2
[29] and ARAGORN version 1.2.36 servers [30], respectively.
The completeness of the AK53" genome was evaluated using
checkM [31]. The G+C content of strains was determined
by using whole genome sequences. The dbCAN2 server
(http://beb.unl.edu/dbCAN2/) was used to extract starch
utilization operons from the genome of strain AK53" [32].

For phylogenetic assessment of strain AKS537, 1461bp
of 16S rRNA gene sequence was compared with the
database of type strains with validly published names
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Table 1. List of distinguishing features of strain AK53" and closely related type strains of the genus Arenibacter

Strains: 1, AKb3T; 2, Arenibacter latericius JCM 13508"; 3, Arenibacter certesii JCM 13507". +, Positive; -, negative; w, weak; S, susceptible; R, resistant.

Characteristics 1 2 3
Cell shape Curved rods Rod Rod
Cell size (um) 0.5-0.7x3.0-10.0 0.4-0.7x3.0-5.0 0.4-0.6x3.0-5.0
Temperature range for growth (°C) 25-37 10-37 4-37
Salinity range for growth (%, w/v) 2-8 1-8 1-10
pH range for growth (optimum) 6-9(7) 6-10 (7-8) 6-11(7)
Starch hydrolysis + - -
Nitrate reduction to nitrite - + -
Tween 40/60 hydrolysis +/= +/+ ~/-
Carbohydrate utilization:
Maltose + - +
Mannose + w -
Melibiose - - +
Raffinose - - +
Sucrose - + -
Fructose + - +
Xylose w - _
Rhammnose - - +
Galactose - - +
Lactose + w -
Vitek characterization:
y-Glutamyl-transferase + - -
B-Xylosidase + _ _
L-Proline arylamidase + - -
B-N-Acetylgalactosaminidase + + -
B-Galactosidase + + -
Glycine arylamidase + + _
Ellman reaction w - -
Streptomycin susceptibility (25 (ug/ N S R
disc)
G+C content (mol%) 40.8 36.8 37.7
Habitat* Marine water from 5m depth, Bay Sediment from 20 m depth, Green alga, Ulva fenestrata,
of Bengal South China Sea Sea of Japan

*Data for type strains taken from Ivanova et al. [1] and Nedashkovskaya et al. [2].

(http://eztaxon-e.ezbiocloud.net/), which revealed its affiliation
to the genus Arenibacter of the family Flavobacteriaceae. Based
on pair-wise sequence similarity, strain AK53" was close to A.
latericius KMM 426" and A. certesii KMM3941" with values
of 99.17 and 98.89%, respectively. With other members of the
genus Arenibacter, pair-wise sequence similarity was between

94.35-96.59%. Based on the neighbour-joining tree, strain
AK53T formed a distinct branch within the genus Arenibacter
and clustered with A. latericius KMM 426" and together clus-
tered with A. certesii KMM3941" (Fig. 1a). Similar clustering
was observed in a phylogenomic tree reconstructed using 71
bacterial single-copy genes (Fig. 1b).
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Maribacter forsetii DSM 18668" (JQLH01000001)
Maribacter stanieri KMM 60467 (EU246691)
Maribacter aquivivus KMM 39497 (AY271625)
-Meribacter litorisediminis HPTF-2" (KX198138)
Maribacter arcticus KOPRI209417 (AY771762)
Maribacter orientalis KMM39477 (AY271624)
Maribacter pelagius CBA3204" (KF612587)
Maribacter thermophilus HT7-2" (LDAS01000001)
Maribacter cobaltidurans B1" (NR_159220.1)
Maribacter aurantiacus CDA4T (KX364240)
Maribacter algicola PoM-212" (MH742311)
-Meribacter polysiphoniae DSM 235147 (NR_042612.1)
Maribacter maritimus HMF3635 (KX343048)
100 [ Zobellia uliginosa ATCC 14397 (M62799)
Zobellia galactanivorans DsiJ" (FP476056)
Eudoraea adriatica DSM 19308 (ARNE01000006)
salis AGF-117 (LC060907)
AKS3' (i

7

Arenibacter latericius KMM 4267 (AF052742) 99.17
Arenibacter certesii KMM 39417 (AY271622) 98.89
-Arenibacter antarcticus R18H21" (KY810503) 96.60
-Arenibacter nanhaiticus NH36AT (EU999955) 94.88
Arenibacter aquaticus GUOT (RQPJ01000004) 94.60
-Arenibacter catalasegens P308H10" (MG183691) 94.53
-Arenibacter echinorum KMM 6032 (EF536748) 94.82
Arenibacter palladensis LMG 21972" (AJ575643) 95.08
Arenibacter troitsensis DSM 198357 (AB080771) 95.01
catalasitica IFO 159777 (AB078042.1)

—_——
0.020

16S rRNA similarity % ANI % (based on BLAST)

(b)

Arenibacter Genomes

78.07
77.44

7291
72.20
7231
72.51
7239
72.30

Fig. 1. (a). Neighbour-joining tree showing phylogenetic relationships of strain AK53" with representative members of the family
Flavobacteriaceae based on the 16S rRNA sequence dataset. Bootstrap support values are shown at the nodes. Crocinitomix catalasitica
IFO 159777 (AB078042) was used as an outgroup. Scale bar represents 0.01 substitutions per nucleotide positions. (b). Phylogenomic
tree of the genus Arenibacter showing clustering of species based on bacterial single-copy genes.

Cells of strain AK53" were Gram-negative, curved rod-
shaped, 0.5-0.7pm wide and 3.0-10.0pum long, aerobic
and non-motile (Fig. 2). Colonies on MA were circular,
dark orange, shiny, smooth, translucent, small, flat, with
an entire margin. The temperature growth range for AK53"
was 25-37°C, with optimum growth at 30°C. Growth was
observed at 2-8 % NaCl (w/v) with optimum growth at 2%
NaCl and at pH 6-9, with optimum growth at pH 7. The
genomic DNA G+C content of strain AK53" was 40.8 mol%.
A list of distinguishing features between strain AK53" and its
reference strains is provided in Table 1.

The major fatty acids of strain AK53" included iso-C .,
iso-C,, , 30H, anteiso-C,_ ;, iso-C . | G, iso-C  30H and
summed feature 3 (C w7c and/or C,  w6c and/or iso-

C,..,-20H) (Table 2). A. latericius JCM 13508" and A. certesii
JCM 135077 had similar major fatty acid compositions, but
they had differences with respect to the presence of a few fatty
acids, the absence of few fatty acids and variations in concen-

trations (Tables 1 and 2). The polar lipids of strain AK53"

\-
{

Fig. 2. Electron microscopy image of negatively stained cells of strain
AK53". Bar, 1.0 um.

included phosphatidylethanolamine (PE) and five unidenti-
fied lipids (L1-L5) (Fig. 3a). However, the reference strains
A. latericius JCM 13508 and A. certesii JCM 13507" had
similar compositions (PE and L1-L5). A. latericius JCM
13508" had one unidentified lipid (L6) extra (Fig. 3a, b). The
DNA G+C content of strain AK53" was found to be 40.8
mol%.

JSpeciesWS was used to analyse average nucleotide identity
based on BLAST (ANIB) [33]. The results suggest that strain
AKS53" shares 78.07 and 77.44 % ANIb with A. latericius JCM
135087 and A. certesii JCM 135077 respectively (Fig. 1a). As
ANT values above 95% are indicative of the same species
[34], our strain AK53" belongs to the genus Arenibacter but
is different from other species in the genus.

The de novo assembly of the whole genome of strain AK53"
contained 101 contigs consisting of 3985366 bp, with a G+C
content of 40.8 mol%. NCBI annotation suggested a total of
3208 protein-coding open reading frames. All three types of
rRNAs (16S rRNA, 55 rRNA, 23S rRNA) were identified by the
RNAmmer 1.2 server and ARAGORN version 1.2.36 predicted
a total of 48 tRNAs in the genome. CheckM results showed
that strain AK53" had a completeness of 99.67%. dbCAN2
server results showed the presence of three starch-utilization
operons. Each operon has at least a single copy of a-amylase
(EC3.2.1.1) and a corresponding sugar transporter suggesting
active degradation of starch in stain AK53" (Fig. S1, available
in the online version of this article).

A general comparison of the genomic features of strain
AKS53"Y, A. latericius JCM 13508" and A. certesii JCM 13507"
is given in Table S1.


http://doi.org/10.1601/nm.8129
http://doi.org/10.1601/nm.8475
http://doi.org/10.1601/nm.8129
http://doi.org/10.1601/nm.8475
http://doi.org/10.1601/nm.8129
http://doi.org/10.1601/nm.8129
http://doi.org/10.1601/nm.8475
http://doi.org/10.1601/nm.8128
http://doi.org/10.1601/nm.8129
http://doi.org/10.1601/nm.8475
http://doi.org/10.1601/nm.8070
http://doi.org/10.1601/nm.8219
http://doi.org/10.1601/nm.8128

Sidhu et al., Int. J. Syst. Evol. Microbiol. 2021;71:004664

Table 2. Comparison of the fatty acid compositions of strain AK53™ and those of closely related type strains of the genus Arenibacter

Strains: 1, AK53T; 2, Arenibacter latericius JCM 13508"; 3, Arenibacter certesii JCM 135077. All data from the present study. Results are presented as a
percentage of the total fatty acids. Fatty acids amounting to 5% or more of the total fatty acids are in bold. ND, Not detected. TR, traces (<1%). Values

of less than 1% for all strains are not shown.

Fatty acid 1 2 3
iso-C, TR TR 1.0
iso-C ND TR 1.7
C.,20H 1.0 2.6 TR
C,,30H 2.5 ND ND
iso-C,_, 17.7 11.7 12.4
iso-C ., 30H 5.6 43 53
anteiso-C , | 5.4 8.4 33
iso-C. G 9.0 5.4 11.0
C,,, w6¢ 46 43 3.8
Cren 3.1 5.0 3.5
C,., 30H 1.8 2.9 1.5
iso-C 1.0 2.8 TR
iso-C ., 30H 1.9 1.9 33
anteiso-C 1.0 TR ND
iso-C,, ' h TR 1.6 TR
C,,, 10-methyl ND 1.6 ND
C,,,20H 16 3.1 15
C,,,30H 13 3.9 13
iso-C,, , 30H 15.9 10.3 17.9
anteiso-C | TR 1.0 TR
C,,, w6¢ 13 2.6 24
C,,, ®8¢ 1.0 1.1 1.7
C,,., 06,9,12¢ 11 1.1 03
Cioo ND 1.0 ND
iso-C TR 1.2 TR
C,,, w7¢c ND 1.8 TR
Summed feature 3* 124 9.0 14.6
Summed feature 7* TR 1.2 ND
Summed feature 9* 2.8 2.5 5.0

*Summed features are groups of two or three fatty acids that could not be separated by GC with the MiDI system. Summed feature 3 comprised

C,, @7cand/or C,,  wbc and/or iso-C . 2-OH; summed feature 7 comprised C,, , w7c and/or C,, , @éc and/or C

16:1 :
comprised C,, ; 10-methyl and/or iso-C,, , w9c.

190 Cyclo @10c; summed feature 9

Based on the phylogenetic analysis, a characteristics compar-
ison was made between strain AK53" and relative type strains
such as A. latericius JCM 13508 and A. certesii JCM 13507" of
the family Flavobacteriaceae (Table 1) and a number of differ-
ences were observed. Strain AK53" and the reference strains

exhibited similar characteristics with respect to Gram-stain,
cell shape, colour of cell suspension, H_S and indole produc-
tion, oxidase, catalase and several enzymatic activities, carbon
substrate utilization and sensitivity to different antibiotics.
However, strain AK53" differed from the other type strains
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Fig. 3. Two-dimensional thin-layer chromatogram of the total polar lipids of the strain AK53 (a), Arenibacter latericius JCM 135087 (b),
Arenibacter certesii JCM 135077 (c), after spraying the plates with molybdatophosphoric acid. Abbreviations: PE, phosphatidylethanolamine;
L, unidentified polar lipid. The spots identified as phospho-, amino- or glycolipids by spraying molybdenum blue, ninhydrin and o-naphthol

reagents, respectively.

in several characteristics such as cell size, temperature growth
range, salinity growth range, pH growth range and optimum,
hydrolysis of starch, Tween 40/60, utilization of several carbon
substrates, y-glutamyl-transferase, 3-xylosidase, L-proline
arylamidase, 3-N-acetyl galactosaminidase, -galactosidase
and glycine arylamidase activities, Ellman reaction, sensitivity
to streptomycin (25), major fatty acids, polar lipids and G+C
content (Table 1). Based on the observed phenotypic, chemo-
taxonomic characteristics and phylogenetic analyses, strain
AKS53" is sufficiently different from the existing species in the
genus Arenibacter of the family Flavobacteriaceae, to propose
the name Arenibacter amylolyticus sp. nov.

DESCRIPTION OF ARENIBACTER
AMYLOLYTICUS SP. NOV.

Arenibacter amylolyticus (a.my.lo.ly’ti.cus Gr. n. amylon,
starch; N.L. masc. adj. lyticus, able to dissolve; from Gr.
masc. adj. lytikos, dissolving; N.L. masc. adj. amylolyticus,
starch-dissolving).

The major characteristics of strain AK53T are similar to the
description provided for the genus. Cells are Gram-stain-
negative, aerobic, non-motile, curved rods, 0.5-0.7 um
wide and 3.0-10.0 um long. Colonies on MA are circular,
dark orange, shiny, smooth, translucent, small, flat, with an
entire margin. Growth occurs at 25-37 °C (optimum, 30 °C),
2-8% (w/v) NaCl (optimum, 2% NaCl w/v) and at pH 6-9
(optimum, pH 7). Oxidase- and catalase-positive. Positive for
hydrolysis of starch, gelatin, aesculin and Tween 40 and utili-
zation of maltose, mannose, fructose, lactose and trehalose;
weakly positive for xylose. Negative for methyl red and Voges-
Proskauer’s reactions, indole production, nitrate reduction,
hydrolysis of casein and Tweens 20/60/80, and utilization
of melibiose, raffinose, dextrose, sucrose, rhamnose, salicin,
cellobiose, galactose, dulcitol, sorbitol, inulin, inositol, adon-
itol and mannitol. Vitek GN test positive for Ala-Phe-Pro-
arylamidase, f3-galactosidase, f-N-acetylglucosaminidase,
glutamyl arylamidase, y-glutamyl-transferase, 3-glucosidase,
B-xylosidase, L-proline arylamidase, tyrosine arylami-
dase, urease, a-glucosidase, -N-acetyl galactosaminidase,

B-galactosidase, phosphatase, glycine arylamidase, glu-gly-
arg-arylamidase activities, weak for the Ellman reaction,
and negative for L-pyrrolidinyl-arylamidase, [-alanine
arylamidase, lipase, lysine and ornithine decarboxylase and
B-glucuronidase activities; adonitol, L-arabitol, cellobiose,
D-glucose, maltose, D-mannitol, p-mannose, palatinose,
D-sorbitol, sucrose, D-tagatose, trehalose, citrate (sodium),
malonate, 5-keto-D-gluconate and courmarate utilization; H,S
production, fermentation of glucose, L-lactate and succinate
alkalinization, L-histidine L-lactate and L-malate assimila-
tion, 0/129 resistance. Resistant to gentamicin, neomycin and
kanamycin and sensitive to ampicillin, rifampicin, lincomycin
and streptomycin. The major fatty acids include iso-C,_ ,
iso-C . - 30H, anteiso-C , ,is0-C . G, iso-C 30H and

15:0 15:0” 15:1 17:0

summed feature 3 (C,, w7c and/or C,, w6c and/or iso-

C,.,-20H). Polar lipids include phosphatidylethanolamine

and five unidentified lipids. The DNA G+C content of strain
AK53" is 40.8 mol%.

The type strain, AK53" (=]JCM 19206"=KCTC 62553"'=MTCC
120047), was isolated from a water sample collected at 5m
depth in the Bay of Bengal, Visakhapatnam, Andhra Pradesh,
India.
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