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Screening of a salt-tolerant Bacillus sp. 9BS and its decoloring effect on dye
Wang Chunlei, Tian Fei, Zhang Yueying, Sun Hemin, Li Qiyu, Zhang Kaixin

(College of Life Sciences, Northeast Forestry University, Harbin 150040, China)

Abstract: Enrichment medium added with copper ions was used to screen bacteria possessing laccase activity from birch
forest soil. A bacterium with high laccase activity was identified as Bacillus sp. 9BS by morphological, physiological and
biochemical characteristics with 16S rDNA sequence analysis. The optimum growth temperature of strain 9BS was 37 C
and the optimum growth pH was 7.0. The strain 9BS had the resistance to salt and grew well in 7% NaCl solution. Using
syringaldazine as substrate, the laccase activity of the dry spore of Bacillus sp. 9BS was 47.1 U/g. In the absence of
mediator, the spore laccase of strain 9BS showed effective decolorization effect on Isatin (IC) and crystal violet (CV), the

decolorization rates in 6 h were 73.3% and 82.2%, respectively.
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1.1 7§}
.11 +EHR
1.1.2 23X\ Hiiat

Taq DNA polymerase B DNA
E.coli IM109

TIANGEN DNA Marker DL2 000
dNTP(2.5 mmol/L) pMDI18-T TaKaRa
Tryptone Yeast extract  Oxoid
EDTA Tris-base SDS  Amresco
(Syringaldazine)
(CV) dIc) (RB5)
(RBBR)  Sigma
LB Tryptone Yeast extract NaCl
Agar 10 5 10 17 gL pH
7.0 NazHPO4'7H20 KH2PO4
NaCl NH4Cl 4 128 3 05 1
g/L
1.2 Fi%
12,1 FiRBained pik 5 44t
[10]
0.4 mmol/L Cu*" LB
37°C 3d 1 mmol/L
2~3 1

12,2 PRaBREAMe R &5 A AT AR

[11]

1.2.3 PFiREREARSY 16S 1DNA 53N A 24K F
R IEES
SDS DNA
DNA 16S rDNA 27F(5'-G
AGTTTGATCMTGGCTCAG-3' M=A+C) 1492R
(5-TACGGYTACCTTGTTACGACTT-3' Y=C+T)!"¥
16S rDNA

PCR 2 uL10xTaq Buffer 1.6 pL
dNTP 4 uL (5 pmol/L) 4 uL &
umol/L) 0.2 uL Tag DNA polymerase(3 U/uL) 0.5
uL DNA ddH,0 20 ulL
93 C S5min 94 C 18s 56 C
72 C 78s 30 72 C

1.0%

15s

7 min

DNA
pMD18-T
E. coli IM109
PCR

PCR

37 °C

NCBI  BLAST

Bioedit Phylip-3.69

Bootstrap 1 000

1.2.4 PRk Btk A2 Az
pH Cu*
30 mL LB
140 r/min
14 h OD600 nm

3
BT itk B AR 04 3F F0id Bt AL & RCR 9 AR

0.2 mmol/L Cu** LB
5d

1.2.5

37°C
[13]

30 C
—0.1 mol/L

1 mmol/L

10 uL

(pH
0.3 mL

0.2 mol/L
6.9)2.9 mL
min ODs35 nm 3
65 000 L/(mol-cm)
1 min 1 pmol
( 1
mg/mL) 0.2 mol/L Na,HPO, —0.1 mol/L
(pH 7.0)
100 40 25 5 mg/mL
591 597 610 583 nm
40
‘C 160 r/min 14 000 r/min 1

min



41 3 Bacillus sp.9BS 315

3
:(AO —A) / A() A()

A
2.3 FHLEKKEY 16S IDNA FIINER R RS A

2 BHR52H B

21 FEEREEERRETEL S AR 16S rDNA PCR 1 1
16S rDNA
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2+
Cu 99% 16S
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9BS  16S rDNA
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37 °C 24 h
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Table 1 Physiological-biochemical characteristics of the selected strain 2000 bp—>

1 000 bp—
750 bp—>

500 bp—>

250 bp—,
- 100 bp—>

- M  Marker DL 2000 1 2 3 16S rDNA PCR

- + 1 FRiLE#RAY 16S IDNAPCR 4%
Fig.1 PCR result for 16S rDNA of the selected strain

ey v cc_»>

E.coli

MR 102783 Bacillus subtilis subp.subiilis strain 168

NR 0275852 Bacillus subtilis subp.subtilis strain DSM 10
NR 104919 Bacillus tequilebsis strain 10b

NR 104873 Bacillus subtilis subp.inaguosorum strain BGSC 3A28

WR 024931 Bacillus subtilis subp.spizizenii strain NRRL B-23049
NR 024693 Bacilius majavensis strain IFO15718

56.4

NR 042638 [Brevibacterium] halotolerans stram DSM 8802
NR 024696 Bacillus vallismortis strain DSM 11031

717 NR 075005 Bacillus amyioliguefaciens subsp. plantarum strain FZB42
72.8 98BS
4|j|: MR 041455 Bacillus amyloliguefaciens strain NBRC 15535
99.7 NR 024689 Bacillus atrophaeus strain JCM 9070
{ NR 075016 Bacillus atrophaeus 1942 strain 1942

MR 025130  Bacillus sonorensis strain NERL B-23154

100
918 MR 074923 Bacillus licheniformis strain ATCC 14580

NR 042338 Bacillus aerophericus stram 24K
100

B2 #R#E 16S IDNA FIISHHEEMERREL B

Fig.2 Phylogenetic analysis of 16S rDNA sequence of the selected strain
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Fig.3 ODggonm Of strain 9BS grown under different temperatures
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Fig.4 ODggonm Of strain 9BS grown under different pH values
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Fig.5 ODgoonm Of strain 9BS grown under different concentrations of NaCl
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Fig.6  ODggonm Of strain 9BS grown under different concentrations of cu®*
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Fig.7 Decolorizations of 4 dyes at different times with spore laccase

from strain 9BS
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Bacillus sp. CLb

(ACE)
4 70% 1%
HBT
[20] _
pH 9BS
(IC) (CV)
6h 733% 82.2%
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9BS 7%NaCl
(
) 9BS
9BS
S Hk:

(1]

Pandey A Singh P Iyengar L Bacterial decolorization
and degradation of azo dyes[J] International Biode-
terioration and Biodegradation 2007 59(2) 73-84
3B
[I] 2002 23(3) 40-43
Giardina P Faraco V. Pezzella C

Cell Mol Life Sci

Laccases A
2010 67

et al
never-ending story[J]
369-385

Thurston C F  The structure and function of fungal
laccases[J] Microbiology 1994 140(1) 19-26
Rodriguez C S Toca H J L Industrial and biotech-
nological applications of laccases A review[J].
2006 24 500-513

Baldrian P F Laccases-occurrence and Properties[J].
FEMS Microbiol 2006 30 215-242

Dube E Shereck F Hurtubise Y etal Decolourization

Biotechnol

of recalcitrant dyes with a laccase from Streptomyces

[10]

[11]

[12]

[13]

[16]

[17]

system of CotA-laccase for directed evolution and
high-throughput screening for the oxidation of high-
redox potential dyes[J] Biotechnol 2009(4) 558-563
Sharma P Goel R Capalash N Bacterial laccases[J].
World Journal Microbiology and Biotechnology 2007
23(6) 823-832
Bacillus
sp CLb [J]
2014 42(6) 1614-1616 1654
K]

2001 364-399

[J]
2005 45(6) 915-919
Goldman R C  Tipper DJ Bacillus subtilis spore coats
Complexity and purification of an unique polypeptide
component[J] Biotechnology 1978 135(3) 1091-1106
Malhotra K Sharma P Capalash N Copper and dyes
enhance laccase
JB[J] Biotechnology Letters 2004 26(13) 1047-1050

Niladevi K N Prema P Effect of inducer and process

production in y-proteobacterium

parameters on laccase production by Streptomyce
psammoticus and its application in dye decolourization
[J] Bioresources Technology 2008 99(11) 4538-4589
Kudanga T Nyanhongo G S Guebitz G M

Potential applications of laccase-mediated coupling and

et al.

grafting reactions A review[J] Enzyme and Microbial
Technology 2011 48 195-208

Chequer FMD AngeliJPF FerrazERA etal The
azo dyes disperse red 1 and disperse orange 1 increase the
micronuclei frequencies in human lymphocytes and in
HepG2 cells[J] Mutation Research-Genetic Toxicology
and Environmental Mutagenesis 2009 676(1) 83-86
Wong Y Yu J Laccase-catalyzed decolorization of
synthetic dyes[J] Water Res 1999 33 3512-3520
Campos R Kandelbauer A Robra K H
degradation with purified laccases from Trametes hirsute
and Sclerotium rolfsii[J]

etal Indigo

Journal of Biotechnology

2001 89 131-139
] 2012 40(33)

16322-16323
TR EREE

E R ¥ 4%



