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Microbiological characteristics of a moderately halophilic
bacterium, Bacillus sp. BZ-SZ-XJ39

LIU Kang'? ZHANG Shan-Shan' LU Wei-Dong® YAN Yan-Chun' ZHAO Bai-Suo'"

(1. Graduate School, Chinese Academy of Agricultural Sciences, Beijing 100081, China)
(2. College of Life Sciences, Qingdao Agricultural University, Qingdao, Shandong 266109, China)

Abstract: [Objective] The aim of this study was to identify a moderately halophilic bacterium, strain
BZ-S7-XJ39, isolated from a saline-alkaline lake in Xinjiang Uyghur Autonomous Region of China.
[Methods] On the basis of bacterial morphology and cultivation, biochemical characteristics,
analysis of fatty acids, menaquinone and polar lipids, phylogenetic features of 16S rRNA gene
sequence, and determination of (G+C) mol% content, the microbiological characteristics of strain
BZ-S7-XJ39 was described. [Results] Phylogenetic analysis based on 16S rRNA gene sequences
shows that strain BZ-SZ-XJ39 represented a member of the genus Bacillus. Based on 16S rRNA gene
sequence similarity analysis, the closest relatives were B. saliphilus 6AG" (sequence similarity
97.5%), B. daliensis DLS13" (96.5%), B. luteus JC167" (96.2%), B. chagannorensis CG-15" (95.5%)
and B. agaradhaerens DSM 87217 (95.3%). This isolate was Gram-staining-positive, non-motile and
short rod-shaped. It had yellow colonies and grew with an optimum of 8% NaCl (range 0.5%—-28%),
at pH 8.0 (range pH 5.5-9.5), and at 33 °C (range 4-41 °C). The dominant fatty acids were
anteiso-Cis,o (50.2%) and anteiso-C;7.9 (16.3%). The polar lipid patterns comprised phospholipid
(PL), phosphatidyl ethanolamin (PE), phosphatidyl glycerol (PG), diphosphatidyl glycerol (DPG)
and sulfo quinovosyl diacyl glycerol (SQDG) and the main respiratory quinones was Menaquinone 7
(MK-7). The genomic DNA G+C content was 44.4 mol%=1.2 mol% (T,,). The strain was designated
as BZ-SZ-XJ39 (CGMCC1.12936, JCM30194). The GenBank/EMBL/DDBJ accession number for
the 16S rRNA gene sequence of strain BZ-SZ-XJ39 is KP456019. [Conclusion] On the basis of
phenotypic, chemotaxonomic and phylogenetic features, strain BZ-SZ-XJ39 could be a potential
novel species within the genus Bacillus. This study will provide a new material of the boundaries for
life under high-saline environmental conditions, and will also offer new insight into potential
biotechnology applications.

Keywords: Xinjiang, Saline-alkaline lake, Moderate halophile, Bacillus
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Figure 1 Phylogenetic tree based on 16S rRNA gene sequences showing the relationship between strain BZ-SZ-XJ39 and the
related species from the phylum Bacillus
Bootstrap

Note: The numbers of nodes indicate bootstrap values, and represent the percentage of 1 000 bootstrap replications in which the taxa to the
right are placed together. The scale bar indicates 1.0 nt substitution.
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Figure 2 Electron micrographs of strain BZ-SZ-XJ39 APIZYM (C4)
showing by transmission electron microscope micrograph (CB) -
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% 1 Bacillus sp. BZ-SZ-XJ39 E#k 5E XN BRI EIEE 4FHE LR

Table 1 Differential phenotypic characteristics that distinguish strain BZ-SZ-XJ39 from other closely
related species of the genus Bacillus

0 B. saliphilus B. daliensis B. chagannorensis
Characteristic BZ-5Z-X139 DSM 15402" CGMCC 1.10369" DSM 18086"
. Salt lake Algal mat Soda lake Soda lake
Sampling site
Rods Cocci Rods Rods
Cell morphology
Yellow Yellow Yellow Yellow-orange

Colony color

. Strictly aerobic
O, requirement

Strictly aerobic

Facultively anaerobic

Facultively anaerobic

80

= = 4 3
Endospore formation
- - + +
Motility
NaCl concentration for growth (%)
Range 0.5-28 1-20 0-8 3-20
Optimum 10 15 2 7
pH Growth pH
Range 5.0-11.0 7.0-10.0 7.5-11.0 6.0-11.0
Optimum 8.0 9.0 9.0 8.5
Growth temperature (°C)
Range 4-41 10-50 10-45 10-40
Optimum 33 37 30 37
Oxidase - + + -
Hydrolysis
Gelatin + + - -
Casein + - + -
Starch + - - -
Nitrate reduction - - - +
Indole production = + + =
H,S production — + + —
= 4
Tyrosine decomposition
+ — +
Phenylalanine deamination
Voges-Proskauer reaction + + + =-
Quinone composition MR MK DMET MK=7 MK=7
DNA G+C content (mol%) 444 48.8 43.9 53.8
: [20-21,23]. 20

Note: *: Data were obtained in this study. Except that data are from references [20-21,23]. All strains were positive for Gram reaction and
catalase, but negative for hydrolysis of hippurate, tween 20, tween 80, and methyl red test.
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-AS-BI- 2.4 BZ-SZ-XJ39 BEFEHILFSHE
B- o- BZ-SZ-X139
(C14) a- ( 2
B- B- N- anteiso-Cis.,0(50.2%) anteiso-Ci7.9(16.3%) Cie
-B- o- o- (9.8%) 180-Cyg (8.8%) 150-Cys0 (7.3%)
BZ-S7-XJ39 (50 ng)
(300 U) (30 pg) BZ-S7-XJ39
(100 pg) (50 pg) (30 pg) (Phospholipid PL)
(20 pg) (10 pg) (Phosphatidylethanolamin ~ PE)
B (300 U) (20 pg) (20 pg) (Phosphatidylglycerol ~ PQG)
(20 pg) (10 IU) (15 pg) (Diphosphatidylglycerol DPG)
2 png) (30 png) (Sulfoquinovosyldiacylglycerol
(20 pg) (15 pg) SQDG) (Menaquinone
(10 pg) (30 ug) 7 MK7)

F 2 Bk BZ-SZ-XJ39 5 Bacillus [&§ FiL & & vk 8940 AE AR BH BR 53 17

Table 2  Cellular fatty acids content (%) of strain BZ-SZ-XJ39 and the type strains of the
phylogenetically closely related species within the genus Bacillus

BZ-SZ-XJ39 B. saliphilusT B. daliensis . B. chagannorer;sis
Relative amount among total fatty acids (%) DSM 15402 CGMCC 1.10369 DSM 18086
Saturated straight-chain fatty acids
Ciao 0.7 0.8 - 14
Ciso 9.8 8.8 9.5 20.7
Ciz0 0.2 0.3 0.6 0.8
Ciso 0.6 = — _
Saturated branched-chain fatty acids
i50-Ci4:0 2.0 1.5 2.2 24
is0-Cjs.o 7.3 8.0 8.2 10.6
i50-Cie:0 8.8 7.4 53 7.8
i50-Ci7.0 33 2.3 2.6 24
anteiso-Cjs.o 50.2 55.7 51.5 40.6
anteiso-C7.o 16.3 15.1 15.8 13.3
Unsaturated straight-chain fatty acids
Cislolic = - 1.4 =
Unsaturated branched-chain fatty acids
Summed features 4° - - 0.7 -
* Summed features . Summed feature 4 is0-Cy7.1  / anteiso-Ci7.

Note: *: Summed features are groups of fatty acids which were could not be separated by GLC with the MIDI system; Summed feature 4
consists of one or more of the following fatty acids: iso-C;7. and/or anteiso-C;7.;.
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