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1.1
Alcaligenes eutrophus 112R, O E. coli JM109
pUC19 pHWY304 pUC19  EcoRI
6kb 112R, DNA 0
1.2
1.2.1 I S5¢ 10g 10g NaCl 5¢ 1L pH7.0
1.2.2 II KH,PO, 1.0g K,HPO, 3H,0 3.0g MgSO, 7H,0 0.2g 1L
pH7.0
1.2.3 LB 10g 5S¢ NaCl 10g 1L pH7.2
100pg/mL
1.3
B- Fluka Aldrich
ACROS Sigma N- - Suzuki
11
1.4
112R, LB 3mL | 30°C
24h  1mlL 30mL I 30°C 16 ~
18h Ago 6 000 r/min Smin
LB + Amp 3ml. LB + Amp
37°C 16h  0.2mL 30mL LB + Amp 37°C
Agwo 0.4 IPTG Lmmol/L. 37°C 4h

Ago 6000 r/min Smin
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KO 10min
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12 000r/min 30 min

1.5
0 100mmol/L
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30min 0.5mL 15% 12 000 r/min 10min
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Table 1 Hydrolysis activities of crude extracts of A. eutrophus 112R4 and recombinant E. coli to various amides

Specific activities of crude extracts/ U/mg protein

Substrate A eutrophus IM109 IM109 Induced JM109

112R, " puCI9 pHWY304 pHWY304 **
Succinamic acid 0.044 0.028 0.666 1.979
Asparagine 0.266 0.036 0.020 0.033
Glutamine 0.281 0 0.014 0.018
Succinamide 0.009 0.028 0.046 0.033
Hydantoic acid 0.017 0.039 0.032 0.054
8- Ureidopropionate 0.014 0.021 0.017 0.054
DL-N-Carhamoyl-valine 0.015 0.018 0.012 0.012
DL-N-Carbomyl-phenylglycine 0.015 0.028 0.020 0.036
DL-N-Carbamoyl-phenyl-ethyl-glycine 0.019 0.021 0.017 0.021
Urea 0.014 0.043 0.020 0.024
Acrylamide 0.019 0.025 0.014 0.012

* Cells were cultivated in medium I containing 1% of succinate and 0.5% of NH, ,S0y for 18h.

“* Cells cultivated in LB medium containing 100p.g/ml. ampicillin until absorbance at 600 nm reached 0.4 were induced with Immol/L

IPTG for 4h.

2.2
pHWY304
PTG 1.98  1.28U/mg

protein

112R,
112R,
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Table 2 Effects of various carbon sources on production of half-amidase and imidase in A. eutrophus 112Ry

Activity of half-amidase

Compound Ce”o;’)f ol Special activity/ Spff‘/fcliiigzt;;/1 N
o U protein Relative activity/ % Ulmg protein

D-Gluconate 6.10 0.0162 100 Trace ™"
Succinimide 2.17 0.0218 135 0.046
Succinamic acid 3.00 0.0840 519 0.119
Succinate 3.00 0.0407 251 Trace ™"
Pyruvate 4.02 0.0232 143 0.010
DL-Malate 2.84 0.0333 208 0.011

* Cells were cultivated for 18h in medium II containing 0.2% of NHy ,S0, and 1% of various compounds.

“* Less than the special activity of 0.01U/ mg protein.
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Fig.2 Effects of succinate on the activities of
half-amidase and imidase

[ JHalf-amidase IImidase.
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112R,

3 112R, §
Table 3 Effects of free ammonia on the metabolism of cyclic imides in A. ewtrophus 112R,
i | OB e i imi U i
0.0 1.940 0.0360 0.0357
0.1 1.780 0.0281 0.0525
0.2 1.550 0.0165 0.0395
0.5 1.222 0.0234 0.0355
1.0 1.140 0.0222 0.0315

* Cells were cultivated for 18h in medium II containing 1% of succinimide and various amounts of NH; SO,

IM109 pHWY304

0. 1mol/L =S pH5.0 ~ pH6.5 —
pH6.5 ~pH7.5 Tris-HCl pH7.5 ~ pHS8.5 — pH8.5 ~ pH9.5
pH 7.0
pHS8.5 30°C 30min
40°C 0.1mol/L Tris-HCI pH8.5 30°C
30min 45°C 30min 10%
Smmol/L.  EDTA 2mmol/L
It Cu’t Agt ol.
7% 87.5% 86.7% Co'" 337%
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A Dicarboxylate Monoamide Amidohydrolase Half-Amidase
from Alcaligenes eutrophus 112R,

Zhang Yingzi Wang Yu Yu Zhihua Liu Yangjian Wang Jiang Ding Jiuyuan"
Institute of Microbiology — Chinese Academy of Sciences ~ Betjing 100080  China

Abstract A dicarboxylate monoamide amidohydrolase half-amidase was identified from a cyclic-
imide-metabolizing microorganism  Alcaligenes eutrophus 112R, . The enzyme catalyzed the hydroly-
sis of monoamidated dicarboxylates which were the hydrolyzing products of cyclic imides by imid-
ase to dicarboxylates and ammonia. The enzyme showed high catalytic activity to succinamic acid
but no obvious activity to aliphatic amides amino acid amides N-carbamoyl amino acids and urea
was observed. The productions of half-amidase and imidase were correlative in Alcaligenes eutrophus
112R, in that succinimide and succinamic acid enhanced the expressions of these two enzymes si-
multaneously while free ammonia repressed their expressions. Succinate showed regulation effects
on either synthesis or activities of half-amidase and imidase. The characteristics of half-amidase were
investigated by using the crude extract of recombined E . coli cell. The fact that cobalt ion stimulat-
ed the activity of half-amidase by a coefficient of 3.37 implied that half-amidase was probably a
metal-binding enzyme.

Key words Dicarboxylate monoamide amidohydrolase half-amidase Metabolism of cyclic imide

Imidase Alcaligenes eutrophus
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