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Abstract Two halophilic archaeal strains TBN4T and

TBN5 were isolated from Taibei marine solar saltern in

Jiangsu, China. Both strains showed light red-pigmented

colonies and their cells were rod, motile and Gram-stain-

negative. They were able to grow at 25–50�C (optimum

37�C), at 1.4–4.3 M NaCl (optimum 2.1 M NaCl), at 0–1.0 M

MgCl2 (optimum 0.005 M MgCl2) and at pH 6.0–9.0 (opti-

mum pH 7.0). Their cells lyse in distilled water and minimal

NaCl concentration to prevent cell lysis is 8% (w/v). The

major polar lipids of the two strains were PG (phosphatidyl-

glycerol), PGP-Me (phosphatidylglycerol phosphate methyl

ester), PGS (phosphatidylglycerol sulfate) and five glycolip-

ids chromatographically identical to S-TGD-1 (sulfated

galactosyl mannosyl glucosyl diether), S-DGD-1 (sulfated

mannosyl glucosyl diether), TGD-1 (galactosyl mannosyl

glucosyl diether), DGD-1 (mannosyl glucosyl diether) and

DGD-2 (an unknown diglycosyl diether). Phylogenetic anal-

ysis revealed that TBN4T and strain TBN5 formed a distinct

clade with genus Haladaptatus (showing 90.0–90.9% 16S

rRNA gene similarities). The DNA G ? C content of strain

TBN4T and strain TBN5 are 66.1 and 65.4 mol%, respec-

tively. The DNA–DNA hybridization value between strain

TBN4T and strain TBN5 was 94.3%. The phenotypic, che-

motaxonomic and phylogenetic properties suggest that strain

TBN4T and strain TBN5 represent a novel species in a new

genus within the family Halobacteriaceae, for which the

name Halorussus rarus gen. nov., sp. nov. is proposed. The

type strain is TBN4T (=CGMCC 1.10122T = JCM 16429T).

Keywords Halorussus rarus gen. nov., sp. nov. �
Halophilic archaeon � Marine solar saltern

Introduction

Extremely halophilic archaea, members of the order

Halobacteriales, thrive in diverse hypersaline biotopes

such as salt lakes, artificial crystallizer ponds of marine

solar salterns, salty fermented food and salted hides (Oren

2006). Some special members can also be found in low-

salt habitats such as low-salt, sulfide-rich springs and

sediments of seashore marshes (Purdy et al. 2004; Savage

et al. 2007, 2008). Other than these aerobic members, one

species preference for anaerobic conditions was isolated

from a deep-sea, hypersaline, anoxic basin (Antunes et al.

2008). The family Halobacteriaceae, the single family

described within the order Halobacteriales, currently

contains 110 species classified in 29 genera (as of 27 July

2010) (Oren et al. 2009; Cui et al. 2010; Euzéby, 2010).

In addition, currently there are 3 new genera and 17 new

species as a paper in press online into the International

Communicated by A. Oren.
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Some of these halophilic archaea were first isolated from

thalassohaline hypersaline environments and the others

were obtained from athalassohaline environments, show-

ing that both kinds of saline ecosystems are harbor-rich

communities of halophilic archaea. In addition to many

inland salt lakes, soda lakes and salt mines, more than

100 marine solar salterns, artificial shallow ponds for the

production of sea salt from seawater, are located in

tropical and subtropical offshore areas along 18,000 km

coast of marginal sea at Eastern China (Xu et al. 1999,

2007; Xin et al. 2000; Castillo et al. 2006; Cui et al.

2007; Wang et al. 2007). These solar salterns mainly

include three kinds of ponds, evaporation ponds, con-

centration ponds and crystallizer ponds, in which diverse

halotolerant and halophilic microorganisms thrive (Antón

et al. 2002). To better understand halophilic archaeal

diversity of marine solar salterns of Eastern China, brines

and saline soils were collected from marine solar salterns

and a medium with low concentration of nutrients was

used in cultivating assay. In this study, we characterize

two strains, TBN4T and TBN5, as a novel species in a

novel genus of the family Halobacteriaceae.

Materials and methods

Origin of the strains and culture condition

Strain TBN4T and strain TBN5 were isolated from brine

sampling from Taibei marine solar saltern (34�4303800N,

119�1704800E) near Lianyungang city of Jiangsu province,

China on 28 August 2008. The brine had a temperature of

25�C, a pH of 7.2 and a total salinity of 285 g/l. The neutral

oligotrophic haloarchaeal medium (NOM) used for the

isolation procedure contained the following ingredients

(g/l): yeast extract 0.05, fish peptone 0.25, sodium pyruvate

1.0, KCl 5.4, K2HPO4 0.3, CaCl2 0.25, NH4Cl 0.25,

MgSO4�7H2O 26.8, MgCl2�6H2O 23.0, NaCl 184.0 (pH

adjusted to 7.0–7.2 with 1 M NaOH solution) (Cui et al.

2010). The medium was solidified with 2.0% agar. One

milliliter brine was added into 9 ml liquid NOM medium,

serially diluted with the same medium and then plated onto

the NOM agar plates. The plates are incubated in the dark

at 37�C for at least 8 weeks in sealed plastic bags. A plate

with 50–100 colonies was selected for picking single col-

onies. To ensure purity, a single colony of each strain was

re-streaked twice onto NOM plates. The strains were rou-

tinely grown aerobically at 37�C in NOM-3 medium (NOM

series medium) with the following modifications (g/l):

yeast extract 1.0, fish peptone 0.25, sodium formate 0.25,

sodium acetate 0.25, sodium lactate 0.25, sodium pyruvate

0.25.

Phenotypic characterization

Phenotypic tests were performed according to the proposed

minimal standards for the description of novel taxa in the

order Halobacteriales (Oren et al. 1997). The type strains

Haladaptatus paucihalophilus JCM 13897T, Haladaptatus

litoreus CGMCC 1.7737T, Halalkalicoccus tibetensis

CGMCC 1.3240T, Halalkalicoccus jeotgali JCM 14584T,

Halococcus morrhuae CGMCC 1.2153T, Haloferax elon-

gans JCM 14791T were selected as reference strains in

positive and negative testing. Cell morphology and motility

in exponentially growing liquid cultures were examined

using a Nikon microscope equipped with phase-contrast

optics (model: E400). Minimal salt concentration to pre-

vent cell lysis was tested by suspending washed cells in

serial sterile saline solutions containing NaCl ranging from

0 to 15% (w/v) and the stability of the cells was detected by

light microscopic examination.

The Gram stain was performed by following the method

outlined by Dussault (1955). Most miscellaneous bio-

chemical tests and nutritional tests were performed as

described and proposed by Oren et al. (1997). Briefly,

growth and gas formation with nitrate as electron acceptor

were tested in 9-ml stoppered tubes, completely filled with

liquid NOM medium to which NaNO3 (5 g/l) had been

added, and containing an inverted Durham tube. The for-

mation of gas from nitrate was detected by the presence of

gas bubbles in Durham tubes and the formation of nitrite

was monitored colorimetrically. Anaerobic growth in the

presence of L-arginine and DMSO (5 g/l) were tested in

completely filled 9-ml stoppered tubes. Starch hydrolysis

was determined on NOM agar plates supplemented with

2 g/l soluble starch and detected by flooding the plates with

Lugol’s iodine solution. Gelatin hydrolysis was performed

by growing colonies on NOM agar plates amended with

1% (w/v) gelatin and flooding the plates with Frazier’s

reagent (McDade and Weaver 1959) after growth was

established. Esterase activity was detected as outlined by

Gutiérrez and González (1972). Tests for catalase and

oxidase activities were performed as described by Gonzalez

et al. (1978). Production of H2S was tested by growing the

isolates and reference strains in a tube with the NOM liquid

medium supplemented with 0.5% (w/v) sodium thiosulfate;

a filter-paper strip impregnated with lead acetate was used

for H2S detection (Cui et al. 2007). To test for growth on

single carbon sources, fish peptone and sodium pyruvate

were omitted from the NOM medium and the compound to

be tested was added at a concentration of 5 g/l. Antibiotic

susceptibilities were determined by the Gutiérrez

(2008) method on NOM agar plates with antibiotic discs

containing the following concentrations (lg per disc,

unless otherwise indicated): ampicillin (10), anisomy-

cin (20), aphidicolin (20), bacitracin (0.04 IU per disc),
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chloramphenicol (30), ciprofloxacin (5), erythromycin

(15), gentamicin (10), kanamycin (30), nalidixic acid (30),

neomycin (30), norfloxacin (10), novobiocin (30), penicil-

lin G (10 IU per disc), rifampin (5), streptomycin (10),

tetracycline (30) and vancomycin (30).

Polar lipids analysis

Tested halophilic archaeal strains were extracted in the wet

state directly after harvesting by a modification of the

Kates (1986) procedure using a chloroform/methanol sys-

tem. The fresh cell paste (more than 2.0 g wet weight) was

diluted to 20 ml with pure water, and to the suspension in a

250-ml glass-stoppered flask was added 60 ml of chloro-

form–methanol (1:2, v/v); the mixture was shaken at

150 rpm for 2–3 h at room temperature. To the mixture,

10 ml of water was added, with gentle mixing to form a

two-phased system. The lower chloroform phase was

withdrawn and brought to dryness in a rotary evaporator

(28–33�C). The lipid residue was dissolved in chloroform

and made to a known volume with chloroform. The polar

lipid was purified out of the above lipid solution by adding

about ten volumes of cold acetone and mixing well on the

vortexer. The precipitate of polar lipid was centrifuged

down and re-washed several times by suspending it in

10-ml portions of cold acetone and centrifuge until the

washings were only faintly colored. The acetone-washed

precipitate of polar lipid was dried in a desiccator in vac-

uum. The purified polar lipids were analyzed using one-

and two-dimensional TLC, as described previously (Kates

1986). Merck silica gel 60 F254 aluminum-backed thin-

layer plates were used in TLC analysis. In two-dimensional

TLC, the first solvent was chloroform–methanol-water

(65:25:4, by vol.) and the second solvent was chloroform–

methanol–acetic acid–water (80:12:15:4, by vol.) which

was also used in one-dimensional TLC. Both one- and

two-dimensional TLC plates were sprayed with sulfuric

acid–ethanol (1:2, by vol.) followed by heating at 150�C

for 3 min to detect phospholipids and glycolipids.

Phylogenetic analysis of 16S rRNA genes

and determination of G ? C content

Genomic DNAs from halophilic archaeal strains were

prepared as described by Ng et al. (1995). The 16S rRNA

gene was amplified via PCR using primers 0018F and

1518R (Cui et al. 2009). PCR was performed in a thermal

cycler (MJ Research PTC-150, USA) for 30 cycles (5 min

denaturing step at 95�C in the first cycle, 1 min denaturing

at 95�C, 1 min annealing at 60�C and 1.5 min elongation at

72�C, with a final extension step at 72�C for 10 min). The

PCR products were examined on a 1.0% (w/v) agarose gel

and then cloned into the pEASY-T vector (TransGen

Biotech, China) and transformed into Escherichia coli

Mach1. Sixteen transformants were randomly picked

and sequenced at the Sino-GenoMax Company Limited

(Beijing, China) to determine whether the two strains

possessed multiple distinct 16S rRNA gene sequences.

Multiple sequence alignments were performed using the

ClustalW program integrated in MEGA 5 software (Kumar

et al. 2008). Phylogenetic trees were reconstructed using

the Neighbor-Joining (Saitou and Nei 1987), Maximum-

Parsimony (Fitch 1971) and Maximum-Likelihood

(Felsenstein 1981) algorithms in MEGA 5 software (http://

www.megasoftware.net/). The percentages of replicate

trees in which the associated taxa clustered together in the

bootstrap test (1,000 replicates) are shown next to the

branches. 16S rRNA gene sequence similarity was calcu-

lated by comparison with those of related halophilic

archaea from the on-line EzTaxon server (Chun et al.

2007). The DNA G ? C content was determined by the

HPLC method (Mesbah et al. 1989). DNA–DNA hybrid-

ization analyses were performed according to the thermal

denaturation and renaturation method of De Ley et al.

(1970) as modified by Huß et al. (1983), using a Beckman

Coulter DU800 spectrophotometer equipped with a high

performance temperature controller. The DNA–DNA

hybridizations were carried out in 29 SSC at 80�C and the

experiment was carried out in triplicate.

Results and discussion

Cells of both strains TBN4T and TBN5 were motile and rod

shaped (1–5 by 0.4–0.5 lm) when grown in NOM liquid

medium (Fig. 1). Their cells stained Gram-negative and

their colonies were light red-pigmented. Strains TBN4T

and TBN5 were able to grow at 25–50�C (optimum 37�C

both), at 1.4–4.3 M NaCl (optimum 2.1 M NaCl), at pH

6.0–9.0 (optimum pH 7.0) and both strains did not require

Mg2? for growth. Cells lyse in distilled water and the

minimal NaCl concentration to prevent cell lysis is 8% (w/v).

Both strains produced indole from tryptone and produce

H2S from sodium thiosulfate. They hydrolyzed Tween 80,

gelatin and casein and weakly hydrolyzed starch. They

were able to grow in defined and complex media; D-glucose,

D-mannose, D-galactose, maltose, sucrose, lactose, starch,

glycerol, acetate, pyruvate, DL-lactate and L-malate as sin-

gle carbon sources yielded the best growth. Acid was

produced during growth on carbohydrates. Strain TBN4

could utilize D-mannitol as single carbon sources, but strain

TBN5 could not. More detailed results of phenotypic tests

and nutritional features of the two strains are given in the

species descriptions.

The polar lipids of the two strains were PG (phosphat-

idylglycerol), PGP-Me (phosphatidylglycerol phosphate
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methyl ester), PGS (phosphatidylglycerol sulfate) and five

glycolipids chromatographically identical to S-TGD-1

(sulfated galactosyl mannosyl glucosyl diether), S-DGD-1

(sulfated mannosyl glucosyl diether), TGD-1 (galactosyl

mannosyl glucosyl diether), DGD-1 (mannosyl glucosyl

diether) and DGD-2 (an unknown diglycosyl diether)

(Fig. 2; Supplementary Figure S1). The presence of phos-

phatidylglycerol sulfate (PGS) within our two strains, the

members of Haladaptatus (Savage et al. 2007; Cui et al.

2010) and Halalkalicoccus jeotgali JCM 14584T (Table 1)

help to differentiate them from related members of Halo-

coccus (Namwong et al. 2007; Oren et al. 2009) and

Halalkalicoccus tibetensis CGMCC 1.3240T (Roh et al.

2007; Xue et al. 2005), which do not contain PGS. The

glycolipid profile sets strains TBN4T and TBN5 apart from

the members of Haladaptatus which contain S-DGD-1,

TGD-1 and one unidentified glycolipid (Cui et al. 2010),

Halalkalicoccus tibetensis CGMCC 1.3240T which does

not contain any glycolipid (Xue et al. 2005), Halalkali-

coccus jeotgali JCM14584T which contain S2-DGD and

minor unidentified glycolipids (Table 1).

Sixteen complete 16S rRNA gene sequences of strain

TBN4T and strain TBN5 were obtained. Sequence com-

parisons indicated that both strains have one kind of 16S

rRNA gene sequence; they are 99.9% similar to each other.

Both strains showed low levels of 16S rRNA gene

sequence similarity to other members of the family Halo-

bacteriaceae. The closest related recognized species were

the members of Halalkalicoccus (90.0–91.3% similarity)

and Haladaptatus (90.4–90.9% similarity). Phylogenetic

analysis using the Neighbor-Joining (NJ) algorithm

revealed that TBN4T and strain TBN5 formed a distinct

clade with the members of genus Haladaptatus (Fig. 3).

The phylogenetic position was also confirmed in a tree

generated using the Maximum-Parsimony and Maximum-

Likelihood algorithms (Supplementary Figures S2 and S3).

The result based on phylogenetic analysis of 16S rRNA

gene reveals that both strains represent a novel phyloge-

netic taxon.

The DNA G ? C content of strain TBN4T and strain

TBN5 is 66.1 and 65.4 mol%, respectively. These values

are within the range of those of Halococcus (59.5–67.0%)

(Namwong et al. 2007; Oren et al. 2009), but higher than

the values reported for Haladaptatus (54.0–59.2%)

(Savage et al. 2007; Cui et al. 2010) and Halalkalicoccus

(61.5–63.2%) (Roh et al. 2007; Xue et al. 2005). The

DNA–DNA hybridization value between strain TBN4T and

strain TBN5 was 94.3%. The data show that the two strains

Fig. 1 Phase-contrast micrographs of strain TBN4T (a) and strain

TBN5 (b). Bar 2 lm

Fig. 2 Analysis of the lipid composition of strain TBN4T using two-

dimensional TLC, showing the presence of five glycolipids in strain

TBN4T. PG phosphatidylglycerol, PGP-Me phosphatidylglycerol

phosphate methyl ester, PGS phosphatidylglycerol sulfate, DGD-1
mannosyl glucosyl diether, DGD-2 an unknown diglycosyl diether,

S-DGD-1 sulfated mannosyl glucosyl diether, TGD-1 galactosyl

mannosyl glucosyl diether, S-TGD-1 sulfated galactosyl mannosyl

glucosyl diether, F first dimension of TLC, S second dimension of

TLC
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should be classified in the same species, since the generally

accepted threshold value to separate two species is 70%

(Stackebrandt and Goebel 1994).

This polyphasic taxonomic study provides evidence that

strains TBN4T and TBN5 represent a novel species of a

new genus within the family Halobacteriaceae, for which

the name Halorussus rarus gen. nov., sp. nov. is proposed.

The type strain is TBN4T (=CGMCC 1.10122T = JCM

16429T). Characteristics that distinguish strains TBN4T and

TBN5 from other genera within Halobacteriaceae are

shown in Table 1.

Description of Halorussus gen. nov

Halorussus (Ha.lo.rus’sus. Gr. masc. n. hals, halos, salt;

L. masc. adj. russus red; N.L. masc. n. Halorussus red salt

organism)

Cells are rods under optimal growth conditions and stain

Gram-negative. Aerobic heterotrophs. Cells lyse in dis-

tilled water. Oxidase and catalase tests are positive.

Extremely halophilic, with growth occurring in media

containing 1.4–4.3 M NaCl. Temperatures between 25 and

50�C and pH between 6.0 and 9.0 may support growth.

Sugars are metabolized, in some cases with formation of

acids. The polar lipids are PG (phosphatidylglycerol), PGP-

Me (phosphatidylglycerol phosphate methyl ester), PGS

(phosphatidylglycerol sulfate) and five glycolipids chro-

matographically identical to S-TGD-1 (sulfated galactosyl

mannosyl glucosyl diether), S-DGD-1 (sulfated mannosyl

glucosyl diether), TGD-1 (galactosyl mannosyl glucosyl

diether), DGD-1 (mannosyl glucosyl diether) and DGD-2

(an unknown diglycosyl diether). The genomic DNA

G ? C content is between 65.4 and 66.1 mol%. Isolated

Table 1 Differential characteristics between strain TBN4T, strain TBN5 and closely related genera within the order Halobacteriales

Characteristics TBN4T TBN5 Haladaptatus Halalkalicoccus Halococcus

Cell morphology Rod Rod Coccus Coccus Coccus

Cells lyse in

distilled water

? ? - - -

Optimum NaCl (M) 2.1 2.1–2.6 2.6–3.1 2.6–3.4 3–4.5

Mg2? required - - ? - ?

Optimum pH 7.0 7.0–7.5 6.0–6.5 7.0/9.0 7.0

Utilization of

D-fructose

- - ? ? ±

Utilization of

D-mannitol

? - ± ? ?

Indole formation ? ? ? ? -

Starch hydrolysis ? ? ? - ±

Gelatin liquefaction ? ? ? - ±

Casein hydrolysis ? ? ? - ±

Tween 80

hydrolysis

? ? ? - ±

Presence of PGS ? ? ? ± -

Types of

glycolipids

S-TGD-1, S-DGD-1, TGD-1,

DGD-1, DGD-2

S-TGD-1, S-DGD-1, TGD-1,

DGD-1, DGD-2

S-DGD-1, TGD-1

and one UG

S2-DGD and

minor UG

S-DGD-1

G ? C content

(mol%)

66.1 65.4 54.0–59.2 61.5–63.2 59.5–67

Taxa: 1, Strain TBN4T; 2, strain TBN5; 3, Haladaptatus; 4, Halalkalicoccus; 5, Halococcus. Symbols: ?, positive; -, negative; UG, unidentified

glycolipid. Most data for reference genera are from this study, only the G ? C contents of Halalkalicoccus and Halococcus are from Roh et al.

(2007), Xue et al. (2005), Namwong et al. (2007) and Oren et al. (2009)

Haladaptatus cibarius D43T (EF660747)
Haladaptatus litoreus RO1-28T (EU887285)

Haladaptatus paucihalophilus DX253T gene-1 (DQ344973)

Hap. paucihalophilus DX253T gene-2 (DQ344974)

Strain TBN4 T (GQ282618)
Strain TBN5 (GU951434)

Halococcus morrhuae ATCC 17082T (X00662)
Halococcus salifodinae DSM 8989T (AB004877)

Halalkalicoccus jeotgali B3T (EF077632)
Halalkalicoccus tibetensis DS12T (AF435112) 
Natronomonas pharaonis DSM 2160T (NC_007426)

Methanospirillum hungatei JF-1T (NC_007796)

100

100

100

99

100

100

97

81

770.02 

Fig. 3 Neighbor-Joining phylogenetic tree based on 16S rRNA gene

sequences showing the relationships between strain TBN4T, strain

TBN5 and other close relatives within the family Halobacteriaceae.

Bootstrap values (%) are based on 1,000 replicates and are shown for

branches with more 70% bootstrap support. Bar 0.02 substitutions per

nucleotide position
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from marine solar salterns. The type species is Halorussus

rarus. Recommended three-letter abbreviation: Hrs.

Description of Halorussus rarus sp. nov

Halorussus rarus (ra’rus. L. masc. adj. rare)

Cells are motile and rod shaped (1.0–5.0 by 0.4–0.5 lm)

under optimal growth conditions and stain Gram-negative.

Colonies on agar plates containing 2.1 M NaCl are light

red, elevated and round. Chemoorganotrophic and aerobic.

Growth occurs at 25–50�C (optimum 37�C), at 1.4–4.3 M

NaCl (optimum 2.1 M NaCl), at 0–1.0 M MgCl2 (optimum

0.005 M MgCl2) and at pH 6.0–9.0 (optimum pH 7.0).

Cells lyse in distilled water and minimal NaCl concentra-

tion to prevent cell lysis is 8% (w/v). Catalase- and oxi-

dase-positive. Do not grow under anaerobic conditions

with nitrate, arginine and DMSO. Nitrate reduction to

nitrite is observed and no gas formation from nitrate. H2S is

produced from sodium thiosulfate and positive for indole

formation. Tween 80, casein and gelatin are hydrolyzed,

starch is hydrolyzed weakly. Urease activity is detected but

lysine decarboxylase and ornithine decarboxylase are not

produced. PHA (Poly-b-hydroxyalkanoate) is not pro-

duced. The following substrates are utilized as single car-

bon and energy sources for growth: D-glucose, D-mannose,

D-galactose, maltose, sucrose, lactose, starch, glycerol,

D-mannitol, acetate, pyruvate, DL-lactate, succinate, L-malate

and citrate. The following substrates are utilized as single

carbon, nitrogen or energy sources for growth: L-alanine,

L-aspartate, L-glutamate and L-ornithine. No growth

occurred on D-fructose, L-sorbose, D-ribose, D-xylose,

D-sorbitol, fumarate, glycine, L-arginine and L-lysine. Acid

is produced from D-glucose, D-mannose, D-galactose,

sucrose and lactose. Sensitive to the following antibiotics

(lg per disc, unless otherwise indicated): novobiocin (30),

bacitracin (0.04 IU per disc), anisomycin (20), aphidicolin

(20) and rifampin (5). Resistant to the following antibiot-

ics: erythromycin (15), penicillin G (10 IU per disc),

ampicillin (10), chloramphenicol (30), neomycin (30),

norfloxacin (10), ciprofloxacin (5), streptomycin (10),

kanamycin (30), tetracycline (30), vancomycin (30), gen-

tamicin (10) and nalidixic acid (30). The polar lipids are

PG (phosphatidylglycerol), PGP-Me (phosphatidylglycerol

phosphate methyl ester), PGS (phosphatidylglycerol sul-

fate) and five glycolipids chromatographically identical to

S-TGD-1 (sulfated galactosyl mannosyl glucosyl diether),

S-DGD-1 (sulfated mannosyl glucosyl diether), TGD-1

(galactosyl mannosyl glucosyl diether), DGD-1 (mannosyl

glucosyl diether) and DGD-2 (an unknown diglycosyl

diether). The DNA G ? C content of TBN4T is 66.1 mol%

(as determined by HPLC).

The type strain is TBN4T (=CGMCC 1.10122T = JCM

16429T), and was isolated from Taibei marine solar saltern

near Lianyungang city of Jiangsu province, China.

Acknowledgments This work was supported by the National Nat-

ural Science Foundation of China (No. 30970006) and the opening

project of State key Laboratory of Microbial Resources, Institute of

Microbiology, Chinese Academy of Sciences (No. SKLMR-

20100604).

References

Antón J, Oren A, Benlloch S, Rodrı́guez-Valera F, Amann R,
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