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Identification of Metabolic Pathways of 4-Chloronitrobenzene
Degradation by Pseudomonas Strain ZWL73
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Abstract: Chloro- and nitro- substituted aromatics are toxic and persistent in the environment. Pseudomonas
putida ZWL73, isolated from 4-chloronitrobenzene (4CNB) polluted soil, can grow on 4CNB as carbon and
nitrogen sources. Enzymatic analyses were carried out in order to illuminate the degradation pathway. Two
key enzymatic acivities were found to be invovled in the degradation: the nitroreductase activity that cata-
lyzing the first step and the ring-cleavage dioxygenase activity leading the substrate to be mineralized. The
degradation was therefore decided to process through a partial reductive pathway together with the proofs of
the results of degradation intermediates test and growth substrate test.
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Fig.1 Nitroreductase activity towards 4CNB in cell extract of
ZWL73

4CNB ZWL73 4CNB
, 283 nm 4CNB , 340 nm NADPH
4CNB , NADPH
NADPH NADPH
NADPH OD 349

The cell extracts was prepared from ZWL73 cells grown on 4CNB.
The spectra indicated 4CNB absorbance at 283 nm, NADPH at
340 nm.With the transformation of 4CNB, NADPH was consumed
until the substrate was used up.When the amount of NADPH
decreased in the control for the reason of natural oxidation by
oxygen,the relative amount of NADPH in the sample cup increased,
causing ODsy to rise.
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Fig.2 Oxidative transformation of 2ASCP by cell extract of
ZWL73 2A5CP
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, 20 mmol/L pH8.0 . 395nm 2.3 ZWL73 EFf# 4CNB BIER 5 iR [R iR
, 272 nm 5- ,1-6 GC-MS
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Oxidative transformation of 2A5CP was carried out at room tem- ’
perature with cell extracts of ZWL73 previously grown on 4CNB. 4CNB , 4- (
In the phosphate buffer of 20 mmol/L (pHS8.0), ring-cleavage prod-
uct (395 nm) increased first and then decreased, spontaneous prod- )
uct appeared at 272 nm. The reaction mixture was canned at the 4CNB
intervals of 1 min(spectra 1 to 6), arrows indicate the direction of ’ i
spectral changes. 4- 4- ,
, ZWL73 2A5CP 2A5CP
LW1 2A5CP , 4CNB
. 272 nm , ZWL73 2A5CP
272 nm 4CNB 2A5CP
5- 2] 2AP 3 ZWL73 4CNB
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Cl Cl Cl Cl Cl
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= ~~ “CHO
- s _— NG B —— —— TCA
\ X _COOH
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NO, NO NHOH NH, NH,
4CNB 4-chloronitro- 4-chlorohydoxy- 2AS5CP 2-amino-5-chloromuconic
sobenzene aminobenzenze semialdehyde

3 ZWL73 HF&fR 4CNB HI B85 1E R B fRIR 12
Fig.3 Proposed partial reductive pathway of 4CNB degradation by ZWL73
Comamonas LW1 4CNB 2V P pseudoalcaligenes 1S45 (3]
Referenced by the 4CNB degradation pathway of Comamonas strain LW1 and the nitrobenzene degradation pathway of P.pseudoalcaligenes
JS45.
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