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Determination of the Catalytic Structures of Methyl
Parathion Hydrolase
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Abstract Methyl parathion hydrolase MPH is a novel member of organophosphorus hydrolase. In this study mpd gene was
expressed in Escherichia coli DHS5a with its native promoter. MPH was purified to homogeneity. Results show that metal-
chelating compounds cannot inhabit the enzyme activity. Inductively Coupled Plasma-Atomic Emission Spectrometry analysis
showed that MPH is a zinc-containing enzyme the Zinc to enzyme molar ratio is near 2: 1. In order to investigate critical residues
related to enzymatic activity of MPH chemical modification reagents EDC  DEPC  butanedione and pyridoxal were tested.
Experiment results suggested that aspartate glutamate —arginine and lysine are not important for enzyme activity. But DEPC
which can modify histidine residue inactivate the enzyme activity greatly and the inactivation rate is 9.6h~'. This result
reflects that histidine residues are essential for enzyme activity. All these results provide basic data for MPH structure and

molecular evolution research.
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1 SDS-PAGE MPH
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Table 1 Purification of MPH
Protei T .. il activi Fol
Step rotein otal activity Special activity . o d' Yield/%
/mg /u / u/mg purification
Sonicate 270 650 2.4 1.0 100
DEAE-Sephadex 13.1 307 23.4 9.8 47.2
Bio-Gel P30 7.2 215 29.9 12.5 33.1
CM-Sepharose 0.2 86 430 179 13.2
1 2 3 4 5 6 7 12mmol/L DEPC Immol/L
kD MPH 60 % 3 10.4pmol/L. MPH
12mmol/L. DEPC 30min 20%
97.4—
245nm 0.158
60.2— ——
0.484 DEPC "
43.0— 100 Eﬁlzmi
80
- ey
p— R § 60
—_— B B
31.0 £ A
S5 40
-
20.1— — . 20T
- 5 O 1 1 L 1 1
I MPH  SDS-PAGE 0 10 20 30 40 50
Fig. 1 SDS-PAGE and zymogram analysis of MPH /min
The supernatant of the M6 cell fraction and purified MPH were analyzed on 100 A " .
a 12% SDS-polyacrylamide gel. The partial gel containing lanes 5 ~ 7 was A Control
excised for the zymogram analysis and the remaining gel was stained with o 80 & Treatment
Coomassie bright blue R250. Lane 1 molecular mass markers lanes 2 °:>, 60 F
and 5 M6 lanes3 and6 E.coli pUCI9  this served as the negative e B
2
control  lanes 4 and 7 MPH produced in E. coli . < 401
1 10- ¥ MPH OPH 20r
2 MPH 0
0 10 20 ) 30 40 50
2A 40min #/min
2 1 10- ®  MPH OPH
. g
8% 10mmol/L, 10- "= 25°C. S0mmol/L. HEPES pH Fig. 2 The inactivation tests of MPH and OPH with
8.5 8umol/L. MPH k" 1 10-phenanthroline
0.005L/ mot s OPH 5min A the inactivation of MPH by 10mmol/L. 1 10-phenanthroline. Result
showed that 1 10-phenanthroline nearly has no inhibition effect on MPH
2B in 50min. B  the inactivation of OPH by 10mmol/L. 1 10-
2.3 MPH phenanthroline.  Result  showed that 1 10-phenanthroline  nearly
letely inhibited the activity of MPH in 50min. In figure A and B
MPH  2mmol/L 10- W compeey ' o
e 7 both control samples to which only water was added showed little enzymatic
2 ICP-AES 1mol change.
MPH 2.1mol  Zn’* 2 MPH
2 3mol Zn** 1 MPH 7n Table 2 Metal analysis of MPH
OPH Treated with Spact Zn Il Ni Cd 1l Enzyme
) Metal chelator / u/mg  /pmol /pmol  /pmol /pamol
MPH In"
None 120 0.27 0.03 0 0.129
2.4 MPH 1 10-phenanthroline 123 0.31  0.05 0 0.135
MPH 3 EDC
MPH MPH
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3 MPH
Table 3 Effect of chemical modification reagents on MPH
Targeted residues Reagent Conditions Inactivation rate/h ™!
Aspartate or glutamate 6mmol/L. EDC pH 9.0* <0.09
Arginine 100mmol/L butanedione pH 9.0° <0.02
Lysine 100mmol/L pyridoxal pH 9.0 <0.02
Histidine 12mmol/L. DEPC pH 7.0¢ 9.6
 20mmol/L TAPS buffer. * 100mmol/L borate buffer. ¢ 20mmol/L. MOPS buffer.
100
80
=
E) MPH
£ DEPC MPH
3 40
3 Asp Arg Lys
20
DEPC
0 1 1 1 1 1 ] DEPC 19
0 5 10 15 20 25 30
t/min 275-280nm ”
3 DEPC MPH DEPC 2760m
Fig. 3 Inactivation of MPH with DEPC 0.155 0.254 DEPC MPH
The inactivation of MPH with 12mmol/L. DEPC  square was reversed DEPC
immediately after addition of Immol/L neutralized hydroxylamine. A 5
OPH MPH 8
second MPH sample to which only water was added triangle showed little
enzymatic activity change.
OPH
21
3
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