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Isolation and Characterization of Chlorobenzene
Degrading Bacteria

YANG Hong-Jiang' LU Yan-Zhen

(Key Laboratory of Industrial Microbiology, Ministry of Education, Tianjin University
of Science & Technology, Tianjin 300457, China)

Abstract: In this study, we isolated and characterized chlorobenzene degrading bacteria from the effluent
and sludge samples of one chemical plant. Minimal medium supplemented with chlorobenzene as sole car-
bon source was used during the enrichment and domestication process. Seven major bacterial isolates were
obtained and purified. Their 16S rRNA genes were amplified by PCR for sequencing and their identities
were determined with homology comparisons. Five of the seven isolates belong to Actinomycetales in-
cluding Kocuria KD139, Rhodococcus KD140, Rhodococcus KD142, Arthrobacter KD230, and Ar-
throbacter KD232; one is classified as Bacillus d KD178; and another one as Stenotrophomonas KD237.
The phylogenetic tree was also constructed based on the analysis of 16S rRNA gene sequences. Chloro-
benzene concentrations were quantified with gas chromatography to investigate the bio-degradation
rates of the isolated strains. Stenotrophomonas KD237 degraded 60.78% chlorobenzene in the minimal

medium within 24 h.

Keywords: Chlorobenzene, Bio-degradation, 16S rRNA gene

B E) E}

, , (EPA)

HE&WmA: (No. 08JCYBJC26600); (No. 0200135)

*ERAEE: D hongjiangyang@tust.edu.cn © hERFRHENFRTMTRKSHESD hteo://Journals. in. ac.cn
Yt B AR 2008-10-19; #F AH: 2008-12-10



576 g ER

2009, Vol.36, No.4

(1]

[2.3]

16S rRNA ,

> >

1 EHMES 3%
1.1 REpRfEsE

Min A K,HPO,
10.5 g/L, KH,PO,4 4.5 g/L, (NH4),SO4 1 g/L, Sodium
Citrate 2H,0 5 g/L, 1L, pH
7.0 , 20 g/L ,
LB 10 g, 5 g
10 g, 1L, pH 7.2~7.4
, 20 g/L ,
1.2 ERIENEYEERIL
50¢g s 100 mL Min A
) , 50 mg/L
26°C , 150 r/min 1,
10% ,
) , 5
, 0.1 mL ,
LB , , 50 mg/L
MinA , 26°C
13 DBEERNSTEE
, DNAM®,
16S rRNA DNA PCR
R DNA Hendrickson
(61, 16S rRNA ,

517F 5’-GCCAGCAGCCGCCCTA-3’
1406R 5'-ACGGGCGGTGTGTAC-3'

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

DNA GenBank,
Ribosomal Database ProjectIl Classifier,
i, Blast , GenBank
; MEGA 4.0 s

LB , 26°C
20 h , MinA
b 2 3 b
50 mg/L MinA ,
10%, 26°C 24 h,
SP-200 (GO)
(FID), SE-30
s 30 mx0.25 mm, 100°C;
; 200°C
(91, ,
%= x100
2 FR545h
2.1 HEHRBYTFIE R RE R S ER SN
MinA ,
, 7
( 1 ),

KD139 KD140 KDI142 KD178 KD230 KD232
KD237

22 HEE 16S rRNA £F B By EEs)
SRl

DNA,
517F  1406R, 16S rRNA
1 , 900 bp
517F , PCR
> GenBank
GenBank Blast
, 2 , 5

© HERFRHMEMHRITEATIKSHEEE http://

journals. im. ac. cn



577

x1 SBRRMNEERSHE

Table 1 The colony morphology of the isolated strains

/mm

Strains Diarfneters/ mrn) Shape Surface Edge Height Transparence Color
KD139 1

KD140 1

KD142 1

KD178 10

KD230 2

KD232 2

KD237 1

Marker KD139 KDI140 KD142 KD178 KD230 KD232 KD237

0.25

1 PCR 7734 B 5 BE KA 16S rRNA EE £
Fig. 1 Amplification of 16S rRNA genes of the isolated strains

%<2 GenBank 154 B E#k 16S rRNA £ E & B8 F7F

Table 2 Blast searches of the most similar sequences in GenBank to the 16S rRNA gene sequences of the isolated strains

GenBank ( ) (%)
Strains Length in bp Accession No. Most similar strains (accession No.) Similarity (%)
KD139 744 FJ227136 Kocuria sp. GIDM-50(DQ416792.1) 99
KD140 775 FI227137 Rhodococcus sp. L4(2008)(EU552925.1) 99
KD142 843 FJ227138 Rhodococcus sp. WC3(EU309676.1) 99
KD178 706 FJ227139 Uncultured Bacillus sp. clone woFOC_RS5(EF600603.1) 100
Arthrobacter protophormiae strain 98-0077(EU086815.1) 99
KD230 773 FJ227140
Uncultured bacterium clone CE2 el12 2(EU468032.1) 99
Arthrobacter protophormiae strain 98-0077(EU086815.1) 100
KD232 761 FJ227141
Arthrobacter sp. MC8M6(AJ893515.1) 100
KD237 696 FJ227142 Stenotrophomonas maltophilia strain B2ZA(EU360468.1) 99
(KD139) (KD140 B2A
KD142) (KD230 KD232) 23 HEEKMLE
, KD178 )
100%, KD237 16S rRNA Ribosomal Database Project
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Classifier, , (Bacillus subtilis strain
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Table 3 Classification results of the isolated strains

Strains Phylum Class Order Family Genus
KD139 . . . . . .

Actinobacteria Actinobacteria Actinomycetales Micrococcaceae Kocuria
KD140 . . . . . .

Actinobacteria Actinobacteria Actinomycetales Nocardiaceae Rhodococcus
KD142 . . . . . )

Actinobacteria Actinobacteria Actinomycetales Nocardiaceae Rhodococcus

d

KD178 L . . .

Firmicutes "Bacilli" Bacillales Bacillaceae Bacillus d
KD230 . . . . . .

Actinobacteria Actinobacteria Actinomycetales Micrococcaceae Arthrobacter
KD232 . . . . . .

Actinobacteria Actinobacteria Actinomycetales Micrococcaceae Arthrobacter
KD237 , v .

Proteobacteria Gammaproteobacteria Xanthomonadales Xanthomonadaceae Stenotrophomonas

Uncultured Bacterium clone CE2 e12 2 (EU468032)
Arthrobacter sp. 98-0077 (EU086815)

Arthrobacter sp. MC8M6 (AJ893515)
Arthobacter sp. KD232 (FJ227141)
Arthrobacter sp. KD230 (FJ227140)

Actinomycetales
Kocuria sp. KD139 (FJ227136)

Kocuria sp. G1IDM-50 (DQ416792)
Rhodococcus sp. KD140 (FJ227137)
Rhodococcus sp. L4(2008) (EU552925)

86|\ Rhodococcus sp. KD142 (FJ227138)
901" Rhodococcus sp. WC3 (EU309676) _

/

Bacillus subtilis strain SC2-4-1 (EF488171)
81| | Bacillus d sp. KD178 (F1227139) Bacillales
891 Uncultured Bacillus sp. clone woFOC (EF600603) By

| Stenotrophomonas sp. KD237 (FJ227142)
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76\ Stenotrophomonas maltophilia strain B2A (EU360468)

Escherichia coli 53638 (NZ_AAKB02000001 )
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Fig. 2 Phylogenetic tree of the chlorobenzene degrading strains and related strains based on of 16S rRNA gene sequences
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Fig. 3 Analysis of chlorobenzene degradation abilities of
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