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A Rapid and Efficient Method for Directed Screening of
L ipase-producing Burkholderia cepacia Complex with
Organic Solvent Tolerance from Plant Rhizosphere
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Abstract: Lipase from Burkholderia cepacia complex is one of the most versatile biocatalyst and is used
widely in many biotechnological application fields including detergent additives, the resolution of racemic
compounds, etc. Based on the known whole genomic information of B. cepacia, both ampicillin and kana-
mycin were added to the TB-T media, the traditional selective media, to screen B. cepacia complex strains
from rhizosphere soil samples. The single colonies on the plates with the modified TB-T media were then
qualitatively determined the ability to produced the extracellular lipase in the rhodamine B-olive oil agar
plates. Thirty-five strains of lipolytic pseudo-B. cepacia complex were isolated and the positive rate of
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lipolytic bacteria was 65%. Among them, 15 pseudo-B. cepacia complex strains with the tolerance to ben-
zene, N-hexane and N-heptane at the concentration of 10% (V/V) were selected and identified by the recA

gene sequence. All of the 15 lipolytic bacteria belonged to the B. cepacia complex.

Keywords: Directed screening, Lipase,
Rhizosphere
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Tablel Thelipase activity of the fermentation broth from Burkholderia sp. ZYB002 and pseudo-B. cepacia complex strains

Strains Lipase activity (U/mL) Strains Lipase activity (U/mL) Strains Lipase activity (U/mL)
ZYB002 7.0 SIB012 10.1 ZMB003 15.4
SIB001 7.4 SIB013 10.3 ZMB004 12.1
SIB002 15.7 SIB014 11.8 ZMB005 11.1
SIB003 10.4 SIB034 0 ZMBO007 42
SIB004 15.7 VSBO001 11.0 ZMB007-2 10.4
SIB005 35.1 VSB003 13.8 ZMB008 6.4
SIB006 15.8 VSBO006 3.1 ZMB009 12.9
SIB007 12.6 VSBO012 13.5 ZMBO010 9.5
SIB008 6.8 VSBO013 13.8 ZMBO11 3.8
SIB009 16.5 VSBO017 7.0 TIAB001 44
SIB010 7.7 ZMBO001 10.4 T1AB003 0

SIBO11 11.7 ZMB002 6.2 1AB004 1.8

T2 BFBRERERBHEERGIETINZRE DR LR

Table2 Thetolerance of different pseudo-B. cepacia complex strainsto various organic solvents

Strains Methanol (—0.82) Pentanol (1.3) Benzene (2.0) Octanol (2.9) Hexane (3.5) n-Heptane (4.0)
ZYB002 = = 4 = + i
SIB001 - = + - +

SIB002 = = + > -

SIB003 = = = = +

SIB004 - = +

SIB005 - - e - s
SIB006 - - +F +
SIB007 = = = = +
SIB008 - — S, = +
SIB009 - - - -
SIB010 = =
SIBO11 - =
SIB012 = -
SIB013 - -
SIB014 = =
SIB034 = -
VSB001 = -
VSB003 = =
VSB006 - —
VSBO012 = -
VSBO013 - - - -
VSB017 - = + -
ZMBO001 - — - —
ZMB002 - - - -
ZMBO003 = =
ZMB004 - —
ZMBO005 — —
ZMBO007 = =

ZMBO007-2 - - - -

ZMB008 - -
ZMB009 - -
ZMBO010 = =
ZMBO011 = = = =
TABOO1 - - - -
1AB003 = = = =
1AB004 - = + - - -

o+ o+
| (I [
I+ o+ + +

+ + +
|

+ +
|

+ o+ o+ I
I I
4

R e i e e e a e e S S S S S S S

|
T T T

: logP
Note: The number in the bracket denotes the logP value of the organic solvent.
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Burkholderia sp. ZYB002 (F1424795)

Burkholderia sp. VSBO17 (F1424809)

Burkholderia sp. SIBO10 (F1424810)
Burkholderia sp. ZMBO005 (F1424797)
Burkholderia sp. ZMB007-2 (FJ424812)
Burkholderia sp. SIB005 (F1424801)

Burkholderia sp. SIB013 (F1424805)
Burkholderia sp. VSB003 (FJ424811)

Burkholderia sp. ZMB003 (FJ424798)

Burkholderia sp. ZMB004 (F1424796)
Burkholderia sp. ZMBO010 (F1424799)
Burkholderia sp. SIBO11 (F1424803)

Burkholderia sp. VSB012 (F1424808)
Burkholderia sp. SIB001 (FJ424800)
Burkholderia sp. SIB006 (FJ424802)

Burkholderia sp. VSB006 (F1424807)
Burkholderia sp. SIBO13 (F1424804)

Burkholderia sp. SIBO14 (F1424806)

B. cenocepacia ATCC17765 (AF456025)

FIRESIRGE

Flg 2 Phylogenetic analysis of the pseudo-Burkholderia cepacia complex with lipolytic activity using Burkholderia recA sequences

GenBank ;

bootstrap

Note: The number in the bracket denotes the GenBank accession number and the number at every node denotes the value of bootstrap support.
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recA ), B.
cenocepacia ATCC17765  recA & *x <
2 2 R
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[2] Sardessai YN, Bhosle S. Industrial potential of organic
solvent tolerant bacteria. Biotechnology Progress, 2004,

© HERFER ﬁfzi%ﬁﬁﬁﬁﬁﬂ%lJE{Mﬁia*B http:
http://journals.im.ac. cniwswxtben

'/ journals. im. ac. cn



814

#od g A

2009, Vol.36, No.6

(3]

(4]

(]

(7]

(8]

(9]

20(3): 655-660.

Isken S, de Bont JA. Bacteria tolerant to organic solvents.
Extremophiles, 1998, 2(3): 229-238.

Hun CJ, Rahman RNZA, Salleh AB, et al. A newly iso-
lated organic solvent tolerant Bacillus sphaericus 205y
producing organic solvent-stable lipase. Biochemical En-
gineering Journal, 2003, 15(2): 147-151.

Fang YW, Lu ZX, Lv FX, et al. A newly isolated organic
solvent tolerant Saphylococcus saprophyticus M36 pro-
duced organic solvent-stable lipase. Current Microbiology,
2006, 53(6): 510-515.

Pencreac'h G, Baratti JC. Properties of free and immobi-
lized lipase from Pseudomonas cepacia in organic media.
Applied Microbiology and Biotechnology, 1999, 52(2):
276-280.

Tomi¢ S, Ramek M. Quantum mechanical study of
Burkholderia cepacia lipase enantioselectivity. Journal of
Molecular Catalysis B: Enzymatic, 2006, 38(3-6):
139-147.

Yu LJ, Xu Y, Wang XQ, et al. Highly enantioselective hy-
drolysis of DL-menthyl by
whole-cell lipase from Burkholderia cepacia ATCC 25416.
Journal of Molecular Catalysis B: Enzymatic, 2007,
47(3-4): 149-154.

Hagedorn C, Gould WD, Bardinelli TR, et al. A selective
medium for enumeration and recovery of Pseudomonas
cepacia biotypes from soil. Applied and Environmental
Microbiology, 1987, 53(9): 2265-2268.

acetate to L-menthol

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Mabhenthiralingam E, Campbell ME, Foster J, et al. Ran-
dom amplified polymorphic DNA typing of Pseudomonas
aeruginosa isolates recovered from patients with cystic
fibrosis. Journal of Clinical Microbiology, 1996, 34(5):
1129-1135.

Payne GW, Vandamme P, Morgan SH, et al. Development
of a recA gene-based identification approach for the entire
Burkholderia genus. Applied and Environmental Microbi-
ology, 2005, 71(7): 3917-3927.

Saxena RK, Davidson WS, Sheoran A, et al. Purification
and characterization of an alkaline thermostable lipase
from Aspergillus carneus. Process Biochemistry, 2003,
39(2): 239-247.

Ko WH, Wang IT, Ann PJ. A simple method for detection
of lipolytic microorganisms in soils. Soil Biology & Bio-
chemistry, 2005, 37(3): 597-599.

Tsukagoshi N, Aono R. Entry into and release of solvents
by  Escherichia  coli
two-liquid-phase system and substrate specificity of the
AcrAB-TolC solvent-extruding pump. Journal of Bacteri-
ology, 2000, 182(17): 4803-4810.

in an  organic-aqueous

, 2002, 29(4):
81-85.
Kieboom J, Dennis JJ, Zylstra GJ, et al. Active efflux of
organic solvents by Pseudomonas putida S12 is induced by
Bacteriology, 1998, 180(24):

solvents. Journal of

6769-6772.

R R R RY R R R R R R RY R R R R R R R RI R R R R R R R R R R R R R R R R AR R R AR R R AR R R AR AR R R R AR R R R R R R R R

et B 5 E

WXPHFKIE, FHBadLHRE

(

http://journals.im.ac.cn/wswxtbcn

)

© ERFRHE DRI S

, BamH I Sau3Al

Msp I

B >

2

WiBER http://journals. im. ac.cn



	从植物根际定向批量筛选广谱有机溶剂 耐受性脂肪酶产生菌 
	舒正玉1,2,3**  林瑞凤1,2,3**  江  欢1,2,3**  张岩峰1,2,3  黄建忠1,2,3* 
	A Rapid and Efficient Method for Directed Screening of  Lipase-producing Burkholderia cepacia Complex with  Organic Solvent Tolerance from Plant Rhizosphere 
	SHU Zheng-Yu1,2,3**  LIN Rui-Feng1,2,3**  JIANG Huan1,2,3**  ZHANG Yan-Feng1,2,3   HUANG Jian-Zhong1,2,3* 

	1  材料与方法 
	1.1  土样采集及处理 
	1.2  洋葱伯克霍尔德菌菌株的分离筛选 
	1.3  洋葱伯克霍尔德菌菌株产脂肪酶定性鉴定 
	1.4  洋葱伯克霍尔德菌菌株产脂肪酶能力的复筛 
	1.5  产脂肪酶洋葱伯克霍尔德菌菌株的有机溶剂耐受性检验 
	1.6  具有广谱有机溶剂耐受性的产脂肪酶洋葱伯克霍尔德菌菌株的分子鉴定 
	1.7  脂肪酶活力测定 

	2  结果与分析 
	2.1  改良筛选技术的筛选效果 
	2.2  不同菌株产脂肪酶能力的比较 
	2.3  不同菌株有机溶剂耐受性差异检验 
	2.4  具有广谱有机溶剂耐受性的产脂肪酶洋葱伯克霍尔德菌菌株的分子鉴定 

	3  讨论 
	参 考 文 献 



