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Pseudomonas putida
B mpd Methyl parathion degrading gene
14 15
Pseudomonas sp. WBC-3
Methyl parathion hydrolase MPH EC 3.1.8.3
MPH
1
1.1
Methyl parathion 95% Fenitrothion
99 % Ethyl parathion 99 %
CM-sepharose Fast Flow Sigma
BSA RNase Sigma
6.008g 1.769¢ 5.266g KH,PO, 3.893¢  0.2mol/L

NaOH pH 7.0~12.0

Milli-Q Millipore
1.2

Pseudomonas sp. WBC-3 P LB
LB 30°C 200r/min
30°C

1.3 MPH
1.3.1 48h WBC-3 1B 50mL
4000r/min 10min 10mL Tris-HCI  50mmol/L. pH9.0 Osmotic shock

0 30mL Tris-HCI pHS.0 20% Immol/L
EDTA
1.3.2 10mL Tris-HCl  50mmol/L.  pH9.0

6s Os 30min  8000r/min 10min
1.3.3 CM-sepharose Fast Flow 0.5 mol/L. NaOH
0.5 mol/L NaCl 10 mmol/L. pH 7.0
1.0 mL/min 0~ 0.7 mol/L NaCl
10 mmol/L. pH 7.0 280 nm 405 nm
MPH Filtron 10kD
4°C
1.3.4 SDS-PAGE 12% 5%
R-250 40% 7% 40% 7% Bio-Rad
Bio Imaging Systems
Bradford " BSA 50pg/mL 500pg/m L
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1.4
10pL. 50mmol/L 2ul. Tris-HCI
50mmol/L. pH9.0 2mL Ss
17700 mol/ L. em  OD
MPH 50 mmol/L
Spl. MPH 3- 18700 mol/ I; cm
OD s
1 pmol 1pmol
3- Perkin Elmer Lambda25 /
405nm
385nm 25C
1.5 MPH
SDS-PAGE
18
Sephadex G-100 Sigma
mol/L. 40 mmol/L. pH 7.0 BSA 10 mg/ml. Sigma  RNase
10 mg/mL Sigma 5 mg/mlL  Sigma 66.0kD 13.7kD
45.0kD Blue-glucan Sigma MPH
MPH
2
2.1 MPH
3 50mL WBC-3
MPH
86.2% MPH 11.7% 2.1%
2.2
1
49.1 31.3%
SDS-PAGE 1
1 Pesudomonas sp. WBC-3 MPH
Table 1  Purification of MPH from Pesudomonas sp. WBC-3
Volume Protein Total Total Specific Overall Overall
MPH sample /L, concentration protein activity activity purification yield
/ mg/ml, Jmg /u / Ulmg /folds 1%
Crude enzyme 40.0 21.845 873.82 18795.9 21.5 1.0 100.0
Purified enzyme 0.5 11.154 5.58 5883.7 1055.0 49.1 31.3
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M 12 2.3 MPH
kD MPH SDS-PAGE
a SDS-PAGE
662 —
33.5kD MPH
-
430—
MPH 35kD
- MPH
W WSS =<—MPH - 34LkD
31.0—
2.4 MPH
20.] — ——
Km k cat Vm 2
1 MPH
SDS-PAGE 2 MPH
Fig.1 SDS-PAGE of total proteins of the Table 2 Kinetic parameters of MPH
cellular extraction and purified MPH Substrate K.,/ mmol/L Vinax/ mmol/ i min kea! min~!
M. Low molecular weight marker 1. Ethyl-parathion 35.8 9.6x10°° 509.7
Total cellular proteins crude enz- Methyl-parathion 0.0807 0.175 2.1x10°
yme 2. Purified MPH. Fenitrothion 9.0 6.0x 1077 4779.0
2.5 MPH
1.4
2.5.1 pH pH  11.0 pH7.0 ~ 11.0
pH11.0 pH 9.0~12.0 7.0
2.5.2 40°C 120% 15C
~30°C 4°C 80%
40°C 50°C 60%
120 2  MPH
100 S 40°C ~ 60C 60°C 1h
=
g 8 L 80% 60°C
g 60
; —-—40C —-70C O.867mg/mL
E 40 —a—50C —&-80C 4°C 4 849% —20°C
& —A-60C
20 r 4 95 %
0 20 - 40 - 60 2.5.3
t/min MPH Tris-HC1I ~ 50mmol/L
2 MPH pH9.0
Fig.2 Thermal stability of MPH 0. 1mmol/L Tris-HCI1
The MPH was incubated at different temperature 40°C 50°C 30min
60°C 70°C and 80°C for 1 h. The residual activities of MPH
were measured using methyl parathion as the substrate. The ac-
tivity at room temperature 25°C  was defined as 100% . 3
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3
Table 3 Effect of some compounds and metal ions on the activity of MPH"
Metal ions Relative activity /% Metal ions or compounds Relative activity /%
MPH without Cu?* 93.7
dialyses 165.0 AP+ 70.0
In’* 80.0 At 108.0
(oo 115.8 Bi’* 82.0
Fe?* 133.3
Ba’* 95.8 Triton100 79.5
Mn?* 118.3 Tween20 52.3
HZ* 35.2 Tween80 86.8
Li* 117.3 DIT 12.8
Ni2* 105.0 SDS 0.0
Mg+ 97.5 EDTA 50.0

MPH " was dialyzed and incubated with metal ions or some organic compounds 0.1mmol/L. for 30 min then the enzyme activi-

ty to methyl parathion was measured. The activity of dialyzed MPH without incubation was defined as 100% .

3

MPH OPH
MPH OPH
2 MPH 3 K, V. MPH
k.. MPH OPH
4
MPH OPH a
MPH
3 165 % EDTA
50% Cr* Fe* Lit Mn*”
Hg2+ Zn2+ Al3+ Bi3+ Hg2+
MPH 35.2%
DTT
SDS Triton100 Tween80  Tween20
1 . . 1996 4 2 33~44.
2 Sethunathan N Yoshida T. A Flavobacterium sp. that degrflrlpﬁ diazinon and na I Microhiol 1973 19 R73 ~
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Study on the Properties of Methyl Parathion Hydrolase
from Pseudomonas sp. WBC-3

Chu Xiaona Zhang Xianen™  Chen Yali Liu Hong Song Donglin
Wuhan Institute of Virology — Chinese Academy of Sciences  Wuhan 430071  China

Abstract A methyl parathion degradation enzyme or methyl parathion hydrolase MPH EC

3.1.8.1 locating in the soluble intracellular fraction of Pseudomonas sp. WBC-3 was purified

49.14old to homogeneity by one-step ion exchange chromatography. The physical and chemical

properties of the purified MPH were studied. The nirified MPH disnlaved relativelv hroad ontimal
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temperature around 40°C . The activity of MPH was affected by pH and the optimal pH was 11.0.
Cd** and Fe’* could enhance the catalytic efficiency of MPH while Hg'*  Zn°*  AP’* and Bi'*
showed inhibition effect. With methyl parathion as the optimal substrate the K,, was 0.0807mmol/L
and the k., was 2.1 x 10° min~'. In addition the comparison of native and subunit molecular
weights of MPH suggested that this enzyme was a monomer of approximate 34kD.

Key words Methyl parathion hydrolase Organophophorus pesticides Organophosphate degrading

enzyme Purification Properties
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