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Fig.1  Electron micrographs of strain CNBI

A. Scanning electron micrograph 5000 x

B. Transmission electron micrograph 20000 x .
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Fig.3 Influence of temperature A and pH B on the growth of

Comamonas CNB1 and release of chloride during

p-chloronitrobenzene degradation
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Fig.2  Degradation of p-chloronitrobenzene and release of chloride
during cultivation of Comamonas CNBI CNBI
p-chloronitrobenzene was used as sole carbon
nitrogen and energy sources.
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Table 1 Activities of p-chloronitrobenzene nitroreductase and

2-aminophenol 1 6-dioxygenase in cell extracts of strain CNB1

p-chloronitrobenzene 2-aminophenol
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3
Comamonas
sp- CNB1 CNB1
28°C pH 9.0
CNB1
1.27 mmol/L 20 h
CNBI1 87% Katsivela
Actdovarax sp. 30 h o
NADPH 2-
5. 2.
1 6-
2- -5-
2- -5-
5-
5-
15 16 5.
CNB1 2- -5-
Cycloisimerases
Acidovarax sp. LW1 6 Comamonas sp .
CNB1 2-

-5-

1 Higgblom M M. Microbial breakdown of halogenated aromatic pesti-

11

12

13

14

16

cides and related compounds. FEMS Microbiol Rev 1992 103 29
-72.

1992 8 5 8-11.

European Economic Community. Communication from the commission
to the council on dangerous substances which might be included in list
I of council directive 76/464/EEC. Brussels European Economic
Community 1982.

Linch A L. Biological monitoring for industrial exposure to cyanogenic
aromatic nitro and amino compounds. Am Ind Hyg Assoc J 1974
35 426 - 432.

Weisburger E K Russfield F Homburger J et al . Testing of twen-
ty-one environmental aromatic amines or derivatives for long-term tox-
icity or carcinogenicity. Environ Pathol Toxicol 1978 2 325 -
356.

Katsivela E Wray V. Pieper D H et al. Initial reactions in the
biodegradation of 1-chloro-4-nitrobenzene by a newly isolated bacteri-
um strain LW1. Appl Environ Microbiol 1999 65 1405 - 1412.
Park HS LimS-J Chang Y K et al. Degradation of chloronitro-
benzenes by a coculture of Pseudomonas putida and Rhodococcus
sp. . Appl Environ Microbiol 1999 65 1083 — 1091.

Kaminski U Janke D Prauser H et al. Degradation of aniline and
monochloroanilines by Rhodococcus sp. Anl17 and a pseudomonad a

comparative study. Z Allg Mikrobiol 1983 23 235-246.

2001.
Devereux R Willis S G. Molecular Microbial Ecology Manual . Neth-
erland Kluwer Academic Publishers 1995 1-11.
Somerville C C  Nishino S ¥ Spain J C. Purification and character-
ization of nitrobenzene nitroreductase from Pseudomonas pseudoalcali-
genes JA5. ] Bacteriol 1995 177 3837 —3842.
Shirley F N Spain J C. Degradation of nitrobenzene by a Pseudo-
monas pseudoalcaligenes . Appl Environ Microbiol 1993 59 2520 —
2525.
Hayaish O Katagiri M Rothberg S. Studies on oxygenase. J Biol
Chem 1957 229 905 -920.
Sala-Trepat ] M Evans W C. The meta cleavage of catechol by Azo-
tobacter species. Eur J Chem 1971 20 400 -413.
Lendenmann U Spain J C. 2-Aminophenol 1 6-dioxygenase a novel
aromatic ring cleavage enzyme purified from Pseudomonas pseud-
oalialigenes JS45. ] Bacterial 1996 178 6227 — 6232.
Spiess T Desiere F Spain J C et al. A new 4-nitrotoluene degra-
dation pathway in Mycobacterium strain. Appl Environ Microbiol

1998 64 446 —452.

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



12 44

Characterization of p-chloronitrobenzene-degrading Comamonas sp. CNB1
and its Degradation of p-chloronitrobenzene

WU Jian-Feng  SHEN Xi-Hui ZHOU Yu-Guang LIU Shuang-Jiang”
Institute of Microbiology — Chinese Academy of Sciences  Beijing 100080  China

Abstract A bacterial strain that degrades p-chloronitrobenzene was isolated from activated sludge of wastewater treatment
plant treating wastewater from a chemical factory producing chloronitroenzene. This strain was identified as Comamonas
sp. CNBI1 based on its morphology physiological biochemical properties and 16S rDNA sequence analysis. Results in-
dicated that strain CNB1 took p-chloronitrobenzene as sole carbon nitrogen and energy resources. During cultivation
chloride anion was released simultaneously and stoichemically to p-chloronitrobenzene degradation. The optimal pH and
temperature for cell growth and for p-chloronitrobenzene degradation was 9.0 and 28°C  respectively. Enzymatic analysis
showed that initial reactions of p-chloronitrobenzene degradation with Comamonas sp. CNB1 were catalyzed by p-chloro-
nitrobenzene nitroreductase and 2-aminophenol 1 6-dioxygenase .
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