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Abstract: Methyl parathion hydrolase (MPD) is the key enzyme for methyl parathion degradation. MPD has
been widely used to wipe off organophosphorus pesticides. Usually, recombinant MPD was expressed in
E.coli BL21 cells predominantly as inclusion bodies with little active enzyme to collect. In this paper, we
studied the denaturing of MPD inclusion bodies by urea as well as the protein renatured by diluting and dia-
lyzing. We investigated the effect of urea concentration on the denature efficiency of MPD inclusion bodies
and the certain factors affecting the efficiency of protein renaturation. These factors are including renature
buffer components, pH, GSH/GSSG, and the protein concentration in the renature complex. The results sug-
gested that the optimum urea concentration is 8 M for denature, and the optimum renature condition was
49 g/ml denature proteins diluted in Tris-HCI buffer (pH 8.5) plus 5 mM GSH, 0.5 mM GSSG and 1.5 M
urea. Consequently, the renatured MPD reached the electrophoresis purity and its activity was 2.4 U/ml. The
specific activity of the MPD reached at 48.8 U/mg, and the renature ratio of the recombinant MPD was 12.5%
comparing with the activity of that expressed as soluble proteins.
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8 T T AT HAKAREE (MPD ) 2 T A BB I MR 120G X A4RBE, T2 R A T HIRANBER G KE .
F 40 MPD £ X W4T H BL21 7 200 QBT X AA, EREBE G4 &EIK, LA TS5 4%
o, RER AR kT MPD @idik, THBEEEAOE 4CTEHE. EMEH. FRT RTREA
MPD &R M E e Hrn, ARSI ME A RS . pH Fo& G IREAT MR #n. 4R EM:

Tt MPD &Lk 0 RAR SR RE A 8 M; T MPD & M4 RAE LM A Tris-HCl £ 4% (pH 8.5) .

#/25 mM GSH. 0.5 mM GSSG AR 1.5 M A& . EOREH 49 gml. EERALEHT, M MPD
KBk, FMA 24 Uml, iEAikF] 48.8 Umg, 5T kike) MPD bbix, ZHFEH 12.5%.
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JRZ . 50 mM Tris-HCl, 0.3 mM EDTA, 50 mM NaCl,
0.5% TritonX-100, pH 8.5) &, fit$f 20 min, 4°C.
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Table 1. Soluble Protein Concentration and MPD Activity after
Treating with Urea

F1RETHRMABEERSES MPD B§iEE

Urea Conc. Soluble Protein Conc. MPD Activity
(VD ¢ g/mb (U/mb
4.0 291 n.d
6.0 387 n.d
8.0 486 n.d

Note: n.d means not detect. (BIFR#: HEEE 1)
Kb 1 2 3 4 5
16w
94 -
45
36 - % &% —MPD
25
18 |-
14 8

Figure 1. SDS-PA

ody lysates dena-

tured by urea

1: standard protein marker; 2: crude enzyme supernatant of nature MPD;

3-5: MPD inclusion lysates denatured by 4, 6, and 8M urea; approxi-

mately 5 g protein was applied to each pot.

1 MPD SR FR R SDS-PAGE 747
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IRFERE (1) MPD AR IR B NTVE R M (R 2) .
AT UG Y AR R FE N 98 g/ml PR
49  g/ml, MPD EHEACRESE R 1 A5 o R E
FIRFERE— D F#KE] 25 g/ml, MPD &SR NI
B, U R A VEROE AR 2 (i MPD B ME
PLTREHR . ASIGART H M E O E R E
WEE 49 g/ml.
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GSH/GSSG 4 10.0 Itf, MPD & PSR A X e e

Table 2. The Effect of Soluble Protein Concentration on the Effi-

ciency of Protein Renaturation

&2 EAREMEE MPD E1ERENM

Protein Conc. MPD Activity  Specific Act.

Efficiency
( g/ml) (U/mb) (U/mg) (%)
98 0.99 10.1 5.2
49 2.03 41.4 10.6
25 0.91 36.4 4.8

Note: the efficiency of protein renaturation (%) is defined as the
activity of renatured MPD /the activity of crude enzyme super-
natant.
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Figure 2. Effect of pH, oxidation-reduction ratio and urea on the
renatured efficiency of MPD
A, B, and C represent the effect of pH, oxidation-reduction ratio, and

urea, respectively.
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Figure 3. SDS-PAGE analysis of denaturation and
renaturation of MPD inclusion body
M, standard protein marker; 1, total protein ; 2, crude enzyme super-
natant and precipitation of recombinant MPD; 3-4, supernatant and
precipitation of MPD inclusion lysised by 8 M urea; 5, re-natured MPD
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