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On the Properties of Acid Phosphatases from
Hinoki ( Chamaecyparis obtusa Endl) Pollen.
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Two different phosphatases (EC 3.1.3.2) derived from inner wall
surface of Hinoki ( Chamaecyparis obtusa Endl) pollen were separately
purified through phosphocellulose chromatography and following isoelec-
trofocusing : the two phosphatases, designated phosphatase A and B for
convenience, showed following different properties.

Phosphatase A and B showed pH optima for activity at pH 6.2~6.5
and 5.3~5.5, and had different isoelectric points at 6.2 and 6.9, respectively.
Phosphatase A and B activities decreased to half by heating at 80°C for b
min and 2 min, respectively. Apparent Km values for p -nitrophenyl
phosphate (p -NPP) of phosphatase A and B were 6.25 x 10™*M and 6.25
x 10 M, respectively. Although both enzymes could hydrolyze ATP, ADP
and inorganic pyrophosphate at almost equal rate as p -NPP, most strik-
ing difference in the substrate specificity of these enzymes were observed
in the hydrolysis of AMP, glucose 6-phosphate and glycerol 1-phos-
phate; these substances could be hydrolyzed at almost the same rate as
p -NPP by phosphatase B while none of them were effective substrate for

phosphatase A. Activities of both enzymes were inhibited by Cu®", Zn?*

and Agt,
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Fig. 1

Each fraction of 8ml was collected.

NaCl concentration ().

Chromatography of the acid phosphatase on a P-cellulose column.
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Fig. 2 Isoelectric focusing pattern of
the Pase A (a) and B (b).

One percent Ampholine was used for
pH gradient of 3.5 — 10 and sucrose was
used for density gradient of 0— 40% .
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Fig. 3 Effect of pH on the activity
of Pase A and B. Buffers of 0.1M
acetate buffer (pH 5.0 —5.9) ané 0.1M
Tris-maleate buffer (pH 6.0 —8.0) were
used. Pase A (@), Pase B (O).
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Fig. 4 Heat inactivation curve of the
Pase A and B. The enzyme was incu-
bated at 80°C for various periods. The
remaining activity was measured und-
er the standard conditions and was
expressed as percent of initial activi-
ty. Pase A (®), Pase B (O).
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Table 1 Substrate specificity of the L. Pase B i pH5.3—55 WKHEAEMAER LI,
Pase A and B. Activity for each Q) HESEE i)  BALAWEREE LT

substrate ( 5mM)
measuring the amount of Pi

was assayed by
liber-
ated. Values were expressed as per-
cent of activity for p-NPP

Relative activity(®)

Substrate
Pase A Pase B
p-NPP 100 100
ATP 72 102
ADP 81 103
AMP 2 103
Glucose 6-P 3 86
Glycerol 1-P 2 90
PPi 69 110
Bis p-NPP 18 5
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Table 2 Effect of various reagents on the activity of Pase A and B. Activity was

measured under the standard conditions except that each reagent was added. Rela-

tive activity was expressed as percent of the activity without reagent.

Reagent Concentration Relative activity
(mM) Pase A Pase B

None 100 100
CaCl: 10 112 85
MgCl. 10 104 95
MnCl. 10 114 106
ZnCl. 1 75 -
K 10 21 58
Cu (NO'3): 1 81 £
10 16 8
AgNOs 1 58 73
10 40 49
EDTA 10 g7 o7
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Fig.5 Lineweaver-Burk plots of the Pase A(a) and B(b) for p- nitropenylphosphate.
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