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Table 1  Morphological and biochemical character of the strain

Item Character Item Character
Shape Rod Malonate +
Size( wm) 1.Ox1.8 D- malate -
Gram staining - L-histidine +
Transglutaminase — + Histamine -
Glucose + Ethanol +
B-xylosidase - Oxidase -
DL-lactate + Catalase +
Glutarate + L- phenylalanine — +

2.2 ML E PR PR RE 1 BT

S A R 26T WAL O T PR 2 o 25 ) T
IR T IR B R SE g, SR R (B 2), 5%
50 mg/L AR ICHLER B IR SEAH L, A A 38 11 1R
B AR B TR 20 S i A B R A AR 25, TR RY
IS0 A D0l SR B R A BE ) I s . I
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ogr Acinetobacter sp.78 (Z93451)
63| Acinetobacter sp.79 (293452)
281 L gcinetobacter johnsonii ATCC 17909T (Z93440)
17 Acinetobacter sp.942 (Z93454)
Acinetobacter calcoaceticus ATCC 23055T (Z293434)
4 Jcinetobacter sp ATCC 17905 (293447)
100 Acinetobacter sp.ATCC 11171 (293444)

Acinetobacter sp.ATCC 17924 (7293443)

) Acinetobacter sp.382 (Z93453)

1 —

Acinetobacter junii ATCC 17908T (Z293438)

94| Acinetobacter baumanni ATCC 19606T (Z93435)
96

59

Acinetobacter sp.ATCC 17903 (Z293446)
Acinetobacter sp.ATCC 17979 (293439)
100| Acinetobacter sp.10090 (Z93449)

CB001 (AY291591)
Acinetobacter sp.10095 (Z93450)

86 Acinetobacter sp.ATCC 17922 (Z93436)

Acinetobacter Iwoffii ATCC 17925 (Z93441)
1001 4einetobacter sp. ATCC 9957 (293442)

Acinetobacter radioresistens M 17694T.S (Z293445)
Acinetobacter sp.M 151A (Z93448)

95

p— B

Enterobacter sp. SA-2 (DQ854842)

Pseudomonas putida ATCC 17390 (AF094737)
Pseudomonas sp. SA-6 (DQ854841)

Acidovorax avenae subsp. Citrulli (AM850114)

Methylocystis aldrichii (DQ364433)

—

Bacillus cereus TMPSB-M20 (EU513393)

Rhodococcus phenolicus (AY533293)

B 1 1R#E 16S rRNA FEEFIIHERE K CBO1 SHEXMEREABHNESELXUSYERENREREH

Fig. 1

Phylogenetic relationship between strain CBOO1 and other bacteria in the same genera and previously isolated bacteria degrading

chlorobenzenes based on 16S rRNA sequence analysis. The number at each branch points is the percentage supported by bootstrap. Numbers in

parentheses represent the sequences’ accession number in GenBank. The scale bar shows the number of substitutions per base.
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Fig.2  Degradation of CB by cells of the strain acclimated under

different conditions.
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Fig.3 Degradation rate of CB and biomass increase.
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Fig. 4  Change in release of chloride ion in the process of

degradation of CB. liquids.
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Table 2 Activities of catechol dioxygenase in crude extracts of

cells grown on different substrates

Catechol 2,3-
dioxygenase

Catechol 1,2-
Growth substrates dioxygenase

U/mg( protein)  U/mg( protein)

MSM with CB 0.538 £0.035 0.020 +0.012
Only MSM - -
Beef extracts and peptone medium 0. 083 £0.013 -

“ —” No detection
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80 E3
60
40

20

0 . . A e -
1,3-DCB 1,2-DCB 1,4-DCB  1,2,3- 1,2,4- CB
TCB TCB
Chlorobenzenes

Degradation rate of CB/%

BS BEHRNEEFESERLESMAIMER

Fig.5 Degradation of coexisting CBs by the strain.
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Identification and characterization of an aerobic bacterium
degrading chlorobenzene
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Abstract; [ Objective | To isolate and characterize aerobic bacteria to degrade effectively chlorobenzene ( CB).
[ Methods ] We used enrichment culture to isolate and characterized bacterial strain through the observation of
morphological and biochemical characters and analysis of 16S rRNA gene sequences. We determined the concentration of
CB, other chlorobenzenes and released Cl™, densities of strain cells and activities of catechol dioxygenase in crude
extracts from cells in pure culture liquid. [ Results] We isolated a bacterium able to effectively degrade CB and assigned
as strain CBOOL. Phylogenetic analysis based on 16S rRNA gene showed the similarity of 98. 5% between strain CB0O1
and Acinetobacter calcoaceticus. In pure culture with CB as the sole carbon and energy source, 98.2% of CB at initial
concentration of 50 mg/L was degraded; the molar ratio of the amount of net released Cl~ to the amount of CB degraded by
strain CBOO1 ranged from 1: 1. 85 to 1: 1. 39; the average activity of catechol 1,2-dioxygenase in crude extracts was 0. 538 U/
mg protein. The addition of glucose increased significantly the density of cells and the concentration of net released Cl ™, but
decreased obviously the ability of per cell to degrade CB. The capacity of strain CB0O1 to degrade CB was inhibited in di-
chlorobenzenes and tri-chlorobenzenes coexisting culture system. The order in which strain CBOOl readily degraded di-
chlorobenzenes was 1,3-dichlorobenzene >1,2-dichlorobenzene >1,4-dichlorobenzene. [ Conclusion] The results showed
that strain CB0OO1 belonged to the genus Acinetobacter, which showed capacity to degrade CB, di-chlorobenzenes. Strain
CBO001 possibly degraded CB through the pathway of meta ring cleavage. The addition of CB in the culture liquid increased
significantly the ability of strain CBOO1 to degrade CB and the activity of catechol 1,2-dioxygenase.
Keywords : Acinetobacter; phylogenetic analysis; chlorobenzene; catechol dioxygenase
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