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Comamonas acidovorans AN3

2 3- 2-
4 4 2
K, V ex 292pmol L 3.57pmol mg™* min~! 2 3-
Ko Vi 16.4mol L 15.2pmol mg™* min~!
AN3
Q935 A 0001-6209 1999 05-0448-53
12
34
5
6
Schnell S. 7 Desul fobacterium anilini
Bachofer 8 Nocardia
1 2- 9 10 2 3 11 12
AN3
1
1.1
Comamonas acidovorans AN3 AN3
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1.2 AN3
AN3 30C 3d 5000 X g 10min
0.1mol L pH7.0
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1.3
-20C X-Press 19 000 X g
30min
1.4
HPLC C-18 230nm
=75:25 1.5mL min 3.25min
1.5
14 15

16

1.6
17
1.7
18
2
2.1
2.1.1
AN3 1
AN3
1094u mg
2.1.2 AN3
2
AN3
1 AN3 2 AN3
Table 1  Activities of aniline dioxygenases of intact cells Table 2 Release of ammonia from aniline

of C. acidovarans AN3 growing on different substrates

catelyzed by aniline dioxygenase

Growth substrate Aniline  Lactate LB

Aniline dioxygenase 1094 0 0
u mg cell

% 1 unit of enzyme was defined as the cells needed to

oxide 1 nmol aniline per minute among 10 min.

2.1.3

0.1 0.2 0.5 1.0 2.0

Aniline mmol L

NH;

mmol L

0 0.08890.194 0.50 1.005 1.994

* 10mg cell wet mL pH7.0 30°C shaking for 1h.

Voo

K.,
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292pmol L 3.57pmol mg™* min ™! 1

sor 2.2
2.2.1
1.5}
5 1 2- 2 3-
>
1.0
0.5f
—0.005 0 0.005 0.010 0.015 0.020
1/[s]
AN3
1 AN3
Fig.1 Kinetics of aniline dioxygnease from 3
C. acidovarans AN3 2 3.
v pmol mg™* min~! S pmol L. 5226u mg 1 2-
68u mg AN3 2 3-
meta- cleavage
AN3
2 3-
2. AN3
2 3-
3 AN3 "
Table 3 Activities of catechol dioxygenases of crude extracts made from
cells of C. acidovarans AN3 growing on different substrates
1 2- 2 3-
Growth substrate Assay substrate Catechol-1 2-dioxygenase u Catechol-2 3-dioxygenase u
Aniline Catechol 68 5226
Lactate Catechol 0 0
LB Catechol 0 0

“1 unit of enzyme was defined as the amount which will oxide 1 nmol catechol pre minute at 22°C under the conditions

just described in material and methods.

2.2.2 2 3- 3.0mL

0.1mL 2

K., V nax 16.4pmol L 15.2pmot mg " min !

1 2 Ko Vi AN3
2.3 2-
AN3 2 3- 2-
375nm NAD"
4- 2- 4 7
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NAD" NAD"
4 3
NAD* OD s
2-
NAD* ODsys
AN3 ' ' ' ' ' '
-0.10 -0.05 0 0.05 0.10 0.15 0.20
2 151
2-
2. 2 -2 3-
4 Fig.2 Kinetics of crude enzyme for catechol
v pmol mg » min'' S pmol L.
4 2-
Table 4  2-hydromuconic semialdehyde dehydrogenase in crude extract of C. acidovarans AN3 growing on aniline
¢ min 0 1 2 3 4 5 6 Specific activity
OD35 NAD* 1.5 1.2 1.0 0.82 0.69 0.55 0.44 4266
ODs5 no NAD .5 1.5 1.5 .5 1.5 1.5 1.5 0

“1 unit of enzyme was defined as the amount needed to oxide 1 nmol 2-hydromuconic semialdehyde per minute among 10

2.4 4-
4- 4- 2- 4
265nm 265nm 4-
265nm
4- 4-
2- 4
2.5 4- -2-
4- 4- 2- 4
4- -2- NADH 4- -2-
4- -2-
4- -2- NADH
340nm 340nm
AN3
4- -2-
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AN3
14
AN3
K., V nax 292pumol L 3.57pmol mg™ " min"!
’ ? 1 Km Vo
AN3
16 2 3.
K., V iax 16.4pmol L
15.2pmol mg™* min~! K, V max
12 2 3_ Km Vmax
2 3- Km Vmax
AN3 2-
4- 4- -2-
AN3
2 3- 2- 4-
4- -2- 4- -
AN3
NHz H
H OH
aniline dioxygenase ‘ catechol-2,3-dioxygenase | N
i ‘ COOH
OZ/_\NHa Oz HO
Aniline Catechol 2-hydromuconic
semialdehyde
AD"
dehydrogenase
NADH
HW H,0 decarboxylase
CH; COOH CH, COOH &os OOH
4-hydroxy-2- 2-oxopent-4- 4-oxalocrotonic
oxovalerate acid enoic acid acid
aldolase
Acetaldehyde
+ — TAC
Pyruvate
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STUDIES ON THE METABOLISM PATHWAY OF ANILINE DEGRADATION
BY COMAMONAS ACIDOVORANS AN3

Liu Zhipei Yang Huifang Zhou Peijin
Institute of Microbiology Chinese Academy of Sciences Beijing 100080
Abstract All of the enzymes relating to aniline degradation in C. acidovorans AN3 were inducible
ones. When growing on aniline as sole carbon nitrogen and energy sources the cells of C. acidovo-
rans AN3 contained aniline dioxygenase catechol-2 3-dioxygenase 2-hydromuconic semialdehyde
dehydrogenase 4-oxalocrotonic acid decarboxylase and 4-hydroxy-2-oxovalerate acid aldolase. The

K, and V,,. of aniline dioxygenase were 292pmol L and 3.57pmol mg " min~ ' respectively.

The K, and V,,, of catechol-2 3-dioxygenase were 16. 4pmol L and 15. 2pmol mg " min !
respectively. According to these results the degradation metabolism pathway of aniline by C. aci-
dovorans AN3 was hypothesised.

Key words  Comamonas acidovorans AN3 Aniline Degrading enzymes Metabolism pathway
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