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ZD 4-3 7D4-1 7D4-1 pH
X172 A 0001-6209 2004 01-0107-04

0.1 g CaCly 2H,0 0.02 ¢ KH,PO, 0.68 ¢ K,HPO,1.73 g
MnSO; H,00.03 ¢ NH,NO, 1.0 g FeSO; 7H,00.03 ¢  pH

7.0 LB
10g S5g NaCl 10g pH 7.0~7.2
1.1.2 Taq
1 2- Catechol 1 2-dioxygenase PCR
2 3- Catechol 2 3-dioxygenase
- HPLC  Agilent 1100
TOC  Apollo 9000 - Shimad-
zu uv-1206
1.2
3 I
250mL 100mL
500mg/L 30°C
3d 10% 10mL
45 4
0.1mL 500mg/L
30°C 24 h
67
3~5
7D4-1  7D4-3
1.3
DNA 16S rRNA
PCR ’ BSF8/20 5'-
1 AGAGTTTGATCCTGGCTCAG-3’ BSR1541/20  5'-AAGGA
1.1 GGTGATCCAGCCGCA-3"  50uL 7D4-3
1.1.1 MS MgSO,. 7H,0 DNA 1pIL 100ng/pL 10 x Buffer Spl. MgCl, 25mmol/L
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Il Tag  2.50U 37.5 pL. 94°C2min 7D4-1  7D4-3 1~3
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Fig.2  Unrooted phylogenetic tree based on the 16S rDNA sequence of stain ZD 4-1 ZD 4-3 and sequences of

sixteen validly described bacteria L ) N
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16S rDNA 1 D4-1  7D4-3
18 7D4-1 7D4-3
Blast GenBank Table 1~ Specific activities of catabolic enzymes
7D4-1 7D4-3 Comamonas. testosteroni Pseudo- in crude extracts of strains ZD4-1 and ZD 4-3
monas aeruginosa 97 % Activity/ U/mg
Strains and enzymes
7D4-1 7D4-3 Comamonas tes- Before induction After induction
tosteroni Pseudomonas - aeruginosa ZD 4-1 €120 0.1406 = 0.1108 2.1392 £ 0.0986
7D4-1 Bacteria Proteobacteria Beta sub- 230 ND ND
division Comamonadaceae ~ Comamonas 7D 4-3
7D 4-3 C230 0.1181 £ 0.0698 10.058 £ 0

Bacteria Proteobacteria gamma subdivision Pseud-

C120 ND ND
omonadaceae  Pseudomonas .
2.3 ND Not detected.
_ 2.5
3 ZD4-1 280nm 2.5.1
7D4-3 375nm
2 3- 24h 48 h
1 2- 7D4-3 ZD4-1 TOC
2- 2-hydroxymuconic semial- ZD4-3 ZD4-1
dehyde HMS  375nm 10 TOC 24d 48 d
7D4-1 7D4-3
7ZD4-3 CO, H,0
451 pH
40 F Strain ZD 4-3
35k, Phenol 7D4-1 pH 7~10
30 — — — Strain ZD 4-1 pH 10 /D43 pH 7
25
H
=< 20 P
1.5 2.5.2 7D4-1
1.0 7D4-3
0.5
0200 250 300 350 400 450 500
Wavelength/nm
3 ZD41 7ZD43 2 ZD4-1 24
- 7D 4-3 2 4-
Fig.3 The UV-VIS absorbance curves of
two strains ZD 4-1 and ZD 4-3 7D4-1 7D4-3
2.4 2 D41 ZD43
7D4-1 7D4-3 Table 2 Growth of strains ZD 4-1 and ZD 4-3 on aromatic compounds
Growth of ZD 4-1 Growth of ZD 4-3
Substrates
C120 (€230 1 1 Uninduced cells Induced cells Uninduced cells Induced cells
C120 15 €230 2 4-dichlorophenol + + + +
100 C120 €230 p-nitrophenol + + + +
Pentachlorophenol - - + +
! 7D4-1
Phenanthrene - + - +
C120 C230 7D4-3
Naphthal - — _
€230 €120 aphihalene *
C120 230 Anthracene - + - -
7D4- + Grow - Not grow.
1 7D4-3 C120 C230 7D4-1 7D4-3
7D4-1 C120 7D4-3 7D4-1
7N4-3
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Biodegradation Mechanism of Aromatic Compounds by Comamonas testosteroni
7D 4-1 and Pseudomonas aeruginosa 71D4-3

LIU He WU Jian-Yang CHEN Ying-Xu"
Department of Environmental Engineering  Zhejiang University ~Hangzhou 310029  China

Abstract To investigate the characteristic and biochemical mechanism about the biodegradation of aromatic compounds by
bacteria bacterial strains ZD 4-1 and ZD 4-3 were isolated from pesticide manufacturing factory sludge by growth on
phenol as the sole source of carbon and energy and were identified as Comamonas testosteroni and Pseudomonas aerugi-
nosa . Based on the sequences of 16S rDNA  bacterial strains ZD 4-1 and ZD 4-3 were positioned into two different sub-
groups. The identification of the intermediates and the detection of the corresponding catabolic enzymes in crude extracts
indicated that the strains ZD 4-1 and ZD 4-3 metabolized phenol via ortho-pathways and meta-pathways respectively.
The results of induction experiment showed that the catechol dioxygenases both catechol 1 2-dioxygenase C120 and
catechol 2 3-dioxygenase (€230  were all inducible. Finally the results of biodegradation and enzyme assays showed
that the biodegradation efficiency of phenol by meta-pathways was higher than that by ortho-pathways but the former is in
an inferiority position in terms of adaptation to pH fluctuation and of growth ability on other aromatic compounds compared
with the latter.

Key words Aromatic compounds Phenol Biodegradation ~Ortho-pathways Meta-pathways Dioxygenase
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