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Fig. 1 Subcellular Distribution of DCPA
Hydrolyzing Enzyme Activity in Pig Liver.

N, Mt, L, Ms, and S represent nuclear,
mitochondriar, lysozomal, microsomal and
soluble fractions, respectively.
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Fig. 2 Solubilization and Inactivaion of DCPA
Hyldorglyzing Enzyme Activity by Triton X

The enzyme activity of Triton X — 100 —
treated microsomal fraction and solubilized
fraction were measured.
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Fig. 3 Hydroxylapatite Column Chromatography (II) of DCPA Hydrolyzing Enzyme of the Active
Fraction from Sephadex G —200 Gel Filtration (1I).

The sample was applied on a colum (1.5 x 26cm) equlibrated with 2mM Na.HPQ, — KH,PO, buffer (pH6.8)
and elution was performed with a linear gradient of 2 — 100mM Na,HPO, — XH,PO, buffer (pHB.8).

- 15 —



TARBFEMHME B 395 (19D

Table 1. Purification of DCPA Hydrolyzing
Enzyme from Pig Liver

A Specific Vield

Protein ctivity activity ie

Step (mg) (units) (munits (%)
/mg)

Liver

homogenate 13512.2 20.2 L5 100

Microsome 990.0 9.7 9.8 48

Solubilized '

fraction 3232 10.6 329 53

Bio-Beads SM-2
treatment 2813 15.1 535 75

Sephadex

Sephiadex. | 04.1 97 1000 47
Hydr"ﬂlfpame 403 57 1425 28
Cephadex G-200 957 85 2976 Py
oy ‘)iroxylapame 185 57 3075 28

< } /'S5 L% Fig. 3IT/R Lo DCPASRIEY:, p—
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Fig. 4 Polyacrylamide Gel Electrophoresis of
Purified DCPA Hydrolyzing Enzyme and
Measurement of Activity in Eluates from
Gel Segments. )

Electrophoresis was conducted at 3 mA per
tube (5 x 70 mm) at 4°C. Enzyne activities
against ethyl n—butylate, p — nitrophenylacetate
and DCPA were measured after electrophoresis.

X bt bl bt g

4 6810 2030
Mol wt.
Fig. 5 Estimation of Molecular Weight of DCPA

Hydrolyzing Enzyme by Gel Filtration on
Sephadex G — 200.

The enzyme and standard protein solutions
were applied to the column (2.2 x 80 cm)
equilibrated with 0.05M borate buffer(pH 8.0)and
elution was performed with the same buffer.

1 2 x 10°

% 10° DCPA hydrolyzing
8l ‘L enzyme
GF Catalase
, 4k Egg albumin

2

©

@& gl
' Cytochrome C
1 L 5, i

i
0.2 0.4 06 08
Mobility
Fig. 6 Estimation of the Subunit Molecular

Weight of DCPA Hydrolyzing Enzyme by
SDS — PAGE.

Electrophorsis was conducted at 3 mA per tube
(5 x 70 mm).
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Fig. 7 Effect of pH on the Activity of DCPA
Hydrolyzing Enzyme.
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ZON - CHAEDHBEIEDLDTHTTH o1 &
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AR, DCPA, =Fn—-7Fb—}F, p—=
Po7 2 VEEBOWTREDARTEIE,S, T
255 —¥, TIF—-EmiEhEkicE T 5HET,
ZF O OBERNEEME b Krisch SRE L IV RF
YINIAFS—E? LEDOTHEULULERTH S,
I, BIFE I 7 0v — L4505 Krisch D FH9
Lo THEBIINANEF NI RT T —EN
Sigma# I DHIRENTWS, £IC, AR ETHR

Table 2. Effect of Various Reagents on Activity
of DCPA Hydrolyzing Enzyme

Reagents Remaining activity(%)
None (control) 100
Ethylence diamine tetraacetate 101
(EDTA)
1~ Cysteine 101
p-Chloromercuribenzoic acid
(PCMB) 103
N-Ethylmaleimide (NEM) 99
Diisopropylphosphofluoridate 0
(DFPg
Phenylmethanesulfonylfluoride %
(PMSF)
SKF 525-A 67

Mixture of DCPA hydrolyzing enzyme and indicated
reagents were preincubated for 10 min at 37°C. Final
concentration of each reagent was 0.1 mM.

Table 3. Effect of Various Pesticides on Activity
of DCPA Hydrolyzing Enzyme

Pesticides Remaining activity(%)
None (control) 100
DCMU 98
Sevin 0
Azodrin 95
Nissol 20
Isoprothiolane 60
Tetramethrin 64
Sumioxon 0
Malthion 92
Papthion 64
IBP (Kitazin P) 0

Mixture of DCPA hydrolyzing enzyme and indicated
pesticides were preincubated for 10 min at 37°C
Final concentration of each pesticide was 0.1 mM.

Table 4. Action of DCPA Hydrolyzing Enzyme
on Some Pesticides

Substrate Relative activity(%)
DCPA 100
CMMP (solan) 16
Cl-IPC 3
MCC (swep) 1

Substrate specificity was measured as described in
the nethods (7-a). Each substrate concentration was
0.1 mM. Relative activity was caluculated with activity
against DCPA taken as 100.
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Fig. 8 Polyacrylamide Gel Electrophoresis of
Purified DCPA Hydrolyzing Enzyme and
Carboxylesterase Obtained from Sigma.

Gel concentration was 7.5% and
electrophorsis was conducted at 3 mA per tube.
A : purified DCPA hydrolyzing enzyme, B :
carboxylesterase obtained from Sigma, C:mixture
of A and B.
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Summary

Purification and some properties of DCPA hydrolyzing enzyme
in microsomal fraction of pig liver.

Takao Kmra, Osamu Kopama, Tapavn AKATSUKA

DCPA hydrolyzing enzyme was solubilized by Triton X — 100 from the microsomal fraction
prepared from pig liver. After removement of Triton X — 100 from solubilized fraction by
Bio — Beads SM — 2 treatment, solubilized DCPA hydrolyzing enzyme was purified by Sephadex
G — 200 gel filtration and column chromatography on hydroxylapatite. The final preparation
was homogenous in polyacrylamide gel electrophoresis at pH 8.3 and purified approximately
200 —fold in a 28 % vield. The molecular weight of the enzyme was estimated to be approximately
200,000 by gel filtration and the weight of the subunite enzyme was determined to be 60,
000 by SDS — PAGE. These results suggested that the enzyme may be homooligomeric enzyme.
The enzyme was inhibited by DFP. Among the pesticides tested, carbamate pesticides such
as Sevin and organophosphorus pesticides such as Sumioxon -and IBP completely inhibited
the enzyme activities. The enzyme hydrolyzed noy only DCPA but also ethyl n —butyrate and
p —nitrophenyl acetate. Therefore, this enzyme may belong to carboxylesterase [EC.3.1.1.1].



