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Table 1. Growth of the isolated strains and proportional degradation of chlorobenzene (CB) with the strains

Strains by Dilution ratio Cell concentration/ Peak aera of Proportioal degradation Proportionof CB degraded
primary screening 10°° 10~ (efu/mL) CB/ (Hzes) of CB/% per cell
LW2 186 48 4.8 x10° 50236 80. 56 6.71 x107"
LW7 282 35 3.16 x 10° 35271 86. 35 1,09 x107"
LW13 274 22 2.74 x10° 15942 93.83 1.37x107"
LWI18 268 32 2.94 x 10° 46923 81. 84 1L11x107"
LW24 193 42 4.2 x10° 23946 90.73 8. 64 x10"

2.1.2 SFXMBBENFIEER N 1.4 J7ikxE
BRLWI3 g A7 % e, g g L& 1y
7~ H16S tDNA F7 4 I 52 45 2 # 37 GenBank,
k5 N IN166076.. # @I R KB M W& 2
TR o

B 1. B4k LWI3 B33 B RE R ( x4000)

Figure 1. Scanning Electron Microscope photograph of
strain LW13.
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81 Lysinibacillus fusiformis LLP (DQ333300)
450|£ Lysinibacillus sphaericus OS-44.cl (AM237356)
55 Bacillus sp. PAO7 (HQ670714)
70 Lysinibacillus fusiformis 3XxWMARB-2 (DQ376025)
47 Lysinibacillus fusiformis LQ88 (EF472269)
71 Lysinibacillus fusiformis R6 (HQ259955)
100 —— LW13 (IN166076)
96 Lysinibacillus fusiformis (AB662957)
I Bacillus sp. ge05 (EF503614)
Bacillus sp. ge05 (EF503613)
0.8 0.0
B 2. £F 16S rRNA A EFAFFNMEHE K LWI3 RIBEYHE NI RELXEWN (A0 8FF

bootstrap &, F#k/FXF A GenBank FF|EFS)
Figure 2. NJ tree of LW13 and other similar bacteria resulting from analysis of the 16S rDNA partial sequences based on Kimura
2-parameter model. Numbers at nodes correspond to percentage bootstrap values for 1000 replicates. Numbers in parentheses

represent the sequencesaccession number in GenBank.
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Table 2. Enzyme activity and specific activity of the crude enzyme

Crad Volume of crude Dilutiontimes Peak area Totalactivity Dilutiontimes A Total Specific
rude enzyme enzyme /mL B1 of CB /U B2 i protein/mg  activity/ (U/mg)
Intracellular 10 1 236700 0.34 200 0.772 253.7 0.001
Extracellular 100 4 70290 133. 44 8 0.726 95.5 1.397
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PAGE "™ 7} 7, H ik 45 4L WL 18 3.

3. BHTEgRH) SDS-PAGE ik

Figure 3. Analysis of chromatography enzyme solution by SDS-
PAGE. A: Eluted enzyme after ion-exchange chromatography; B:
Desorbed enzyme after ion-exchange chromatography; C: Enzyme

after gel chromatography; M: Protein mark.
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Table 3. Purification of chlorobenzene-degrading enzyme

Enzyme in each Total activity Total specific activity / Purification activity protein
purification step /U protein/mg (U/mg) /fold recovery /% recovery / %
Crude enzyme 667. 18 479.03 1.39 1 100 100
After dialysis desalination 558.93 313.87 1.78 1.28 83.77 65.52
Afterion-exchange chromatography 446. 06 100. 81 4.42 3.18 66. 86 21.04
After gel chromatography 350. 33 31.49 11.13 8.01 52.51 6.57
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Figure 4. Effect of temperature on enzyme activity.
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Figure 5. Effect of pH on enzyme activity.
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Screening of chlorobenzene-degrading bacterium and
purification of its degradation enzyme

Zhaoxia Li', Xian Niu’’, Wenyi He', Yanyan Tong', Hui Jin’, Cheng Ding®’

' School of Chemical and Biological Engineering, * School of Environmental Science and Engineering, Yancheng Institute
of Technology, Yancheng 224051, China

* School of Environment, Jiangsu University, Zhenjiang 212013, China

Abstract: [Objective] We screened a bacterial strain capable of degrading chlorobenzene, and purified the corresponding
degradation enzyme. [Methods] The strain was screened by gradient enrichment culture and sterile filter paper plate
method, and identified by morphology and 16S rRNA gene sequence. Chlorobenzene concentration in the liquid culture
was determined by gas chromatography. Degradation capability was assayed by the proportion of chlorobenzene degraded
per cell. The purity quotient and molecular weight of the purified degradation enzyme were determined by gel
electrophoresis. [Results] The isolated bacterium, LW13, used chlorobenzene in activated sludge as sole carbon and
energy source. Cells were 2. 3 pm long and 0. 8 wm wide, with several terminal flagella. Strain LW13 was 95. 5% similar
to Lysinibacillus fusiformis, and its degradation enzyme was a positively—charged exoenzyme (molecular weight about 57
kDa) . The optimal temperature and pH of the purified enzyme were approximately 40 °C and 8.0, respectively.
[Conclusion] Strain LW13 belongs to genus Lysinibacillus, and can degrade chlorobenzene (500 —2000 mg/L) .

Keywords: Proportion of Chlorobenzene ( CB) degraded per cell, Lysinibacillus fusiformis, degradation enzyme,

purification
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