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Tab. 1 Purification of ACP from Carassias auratu
P A TER
5{;{51{./‘)/3% Total Total Total Specify Yield (%) Purification
Purification step Volume (mL) Protein (mg) Activity (U) Activity (U/mg) multiple
100 302.51 1914.47 6.35 100 1
Homogenate
. . 83 203.74 1377.85 6.77 71.81 1.07
Extraction with n-butyl alcohol
. 10 10.53 178.53 17.37 9.33 2.75
Salting-out (NH),SO4
SephadexG-150 15 3.07 153.19 49.91 8.13 7.87
SephadexG-150 colum
DEAE-32 5 0.27 35.17 130.32 1.83 20.54
DEAE-32 column
SephadexG-130 9 0.16 31.56 195.06 1.65 30.82
SephadexG-150 colum ' ’ ' ' ’
kD
94.0 . et
662 ..
<
45.0 —
o
.}6 0 — 1 1 1 1
T — 12 14 1.6 1.8 2.0
logMr
200 u— 5 ACP
Fig. 5 Molecular weight of ACP from Carassias auratus
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Fig. 4 Native-PAGE and SDS-PAGE of ACP from Carassias
auratus
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Tab. 2  Effects of some chemical modifications on the activity of ACP from Carassias auratus
. Relative activity of ACP (%)
Concentration
Chemical modification 100 pmol/L 1 mmol/L 10 mmol/L
Control 100 100 100
SUAN 104 91 90
PMSF 105 92 89
DTT 95 91 90
NBS 91 87 91
T1Ac 86 43 22
BrAc 90 38 15
% 3 SREEFHHAACPELEME M
Tab. 3 Effects of some metal ions on ACP from Carassias auratus
) Relative activity of ACP (%)
Concentration
Metal ion 10 umol/L 100 pmol/L 1 mmol/L
Control 100 100 100
Na* 102 96 102
K" 96 89 104
Ag" 78 81 73
Ni** 97 103 106
Co™ 104 96 106
Mn** 108 110 125
Ba** 109 115 119
cu* 89 76 78
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Fig. 9 Effects of some metal ions on ACP from Carassias auratus
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Fig. 10  Effects of activation metal ions on ACP fluorescence spectra
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Fig. 11 Effects of inhibition metal ions on ACP fluorescence spectra
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PROPERTIES OF ACID PHOSPHATASE FROM CARASSIAS AURATUS AND
EFFECTS OF SEVERAL EFFECTORS ON THE ACTIVITY OF THE ENZYME

GAO Ju, ZHAO Xin-Ping, ZHAN Fu-Feng, ZHANG Ying and YU Tong

(Key Laboratory of Bio-resources and Eco-environment Ministry of Education, School of Life Science, Sichuan University, Chengdu
610065, China)

Abstract: Acid phosphatase (ACP) is one kind of enzyme, which is not absolutely specific. It can catalyze the hydroly-
sis of phosphoric acid ester chemical compound in acid environment. ACP activities are involved in a variety of meta-
bolic processes, such as molecule permeability, growth and cell differentiation. In ecotoxicology, this enzyme has been
used as an indicator of intoxication because of its sensitivity to metallic salts. So the objective of this paper is to char-
acterize the ACP from Carassias auratus, to analyze the in vitro effects of different metal ions on the enzyme activity
and to estimate its potential use as a stress biomarker. This paper mainly deals with isolating, purifying ACP from vis-
cera of Carassias auratus and studying its characters and preparing for its application. ACP was prepared and purified
by means of the following techniques: n-butyl alcohol extraction, 0.3 and 0.8 amonanium sulfate precipitation, ion ex-
change chromatography on DEAE-32 column and gel filtration chromatography on Sephadex G-150. The preparation
was shown to be homogenous on polyacrylamide gel electrophoresis. The specific activity of the enzyme was 195.06
unit per mg protein. Its molecular weight was determined to be about 33.3kD on SDS-PAGE. The kinetic characters of
the enzyme had been studied. The enzyme showed an optimum pH of 4.8 with p-nitrophenylphosphate as substrate,
however, high catalytic activity of the enzyme was within the pH range of 4.0—5.5. The optimal catalytic reaction tem-
perature was 45°C, and the activity of the enzyme decreased quickly when the temperature was above 55°C. The Micha-
elis-Menten constant (Km) was 0.23mmol/L. Chemical modification was used to illuminate the essential amino acid in
the catalytic activity of ACP from Carassias auratus. The results revealed that succinic anhydride, phenylmethylsulfony
fluoride, dithiothreitol and N-bromosuccinimide had no effect on the activity of the enzyme, while bromoacetic acid and
iodoacetic acid inhibited the enzyme. The inhibition of bromoacetic acid and iodoacetic acid on the activity of ACP from
Carassias auratus indicated that there were histidine residues at the active site of the enzyme. Different metal ions had
different effects on ACP from Carassias auratus. The positive monovalent metal ions K" and Na" had no effect on the
enzyme, while Ag” inhibited the enzyme; The positive bivalent cations had different effects on the enzyme: Co>” and
Ni** had no effect on the enzyme; Mg*", Ca’", Ba®" and Mn®" activated the enzyme while Cu*", Pb>" and Cd*" inhibited
the enzyme. The aviation of Mg”" and Ca”" and the inhibition of Pb®" and Cd*" were depended on the concentration of
metal ions. Fluorescence spectra of ACP which was incubated with Pb2+, Cd2+, Mg2+ and Ca®" showed that effects of
metal ions on the enzyme might be related to a conformational change on the enzyme. Thus these characters of ACP
suggest that the enzyme is suitable to be used as a stress biomarker, but more knowledge of the physicochemical and
kinetic characteristics of the enzyme activity of ACP from Carassias auratus is necessary before it can be employed as

biochemical indicator of stress due to heavy metals.

Key words: Acid phosphatase; Purification; Properties; Chemical modification; Metal ions; Carassias auratus



