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Mg** dependent inorganic pyrophosphatase of Japanese cycad pollen

Akira HARA* and Tooru FUNAGUMA*
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Fig. 1. Chromatography of pyrophosphatase on
DEAE-Sephadex A-50.

Pyrophosphatase fraction obtained from acetone
fractionation was applied to a column (2X28cm)
of DEAE-Sephadex A-50 and washed with 10mM
Tris-HC!/ buffer, pH 7.0, containing 5mM MgCl/,
and 50 mM NaC/. The column was then eluted
with a linear NaC/-gradient. Fractions of 4.6m/
per tube were collected. O——O, protein ; @——
@, pyrophosphatase activity; x——X, C/~ con-

centration.
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Fig. 2. Isoelectric focusing of pyrophosphatase.
Pyrophosphatase fraction obtained from chro-
matography on DEAE-Sephadex A-50 column was
applied to a column for isoelectric focusing. Elec-
trophoresis was carried out at a constant voltage
of 1000V for 26hrs at 5°C. Fractions of 2.7g per

tube were collected. O——QO, protein; @—@,
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Fig. 3. Gel filtration of pyrophosphatase through
a Sephadex G-100.

Pyrophosphatase fraction obtained from isoelec-
tric focusing was applied for gel-filtration through
a column (2.0x96cm) of Sephadex G-100. Frac-
tions of 3.2m/ per tube were collected. O——0O),

protein ; @——@, pyrophosphatase activity.

pyrophosphatase activity ; ------------ , pH at 5°C.
Table 1. Summary of purification procedure of pyrophosphatase
Volume Protein Activity Specific Yield
Step activity
(ml) (mg) (units) (units/mg) (%)
Crude extract 381 2484 .1 1310.6 0.53 100
Acetone precipitation 32.0 633.6 989.7 1.56 75.5
DEAE-Sephadex A-50 50.6 156.3 644.3 4.12 49.2
Electric focusing, dialysis 10.0 6.77 313.3 46.3 23.9
Sephadex G-100 12.8 0.515 141.0 274 10.7
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Fig. 4. Effect of pH and buffer on pyrophospha-
tase activity.

Activity was measured in the routine method
except that the buffers indicated replaced the
usual buffer. +, 60mM H;BO,-KC/-NaOH; O,
15mM Tris-HC/; @, 30mM Sodium veronal-HC/.
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Fig. 5. Effect of Mg?*" concentration on pyro-
phosphatase activity.
Activity was measured in the routine method

except that Mg?* concentration was varied.
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Fig. 6. Effect of pyrophosphate concentration on
pyrophosphatase activity.
Activity was measured in the routine method

except that pyrophosphate concentration was

varied.
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Table 2. Effect of divalent cations on pyrophosphatase activity in the absence or presence of Mg?*

Mg?*(minus) Mg?*(5mM)

Cation added 5mM 5mM | 0.5mM 0.05mM
Ca®* 4 3 27 78
Zn** 3 4 12 53
Mn?** 2 3 54 92
None 0 100

Table 3. Relative rate of hydrolysis of various phosphate compounds by pyrophosphatase

Substrate

Activity

Pyrophosphate
Thiamine pyrophosphate
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p=Nitrophenylphosphate
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Summary

1. An inorganic pyrophosphatase from Japanese cycad pollen was purified about 520-fold by the proce-

dures of acetone fractionation, chromatography on a column of DEAE-Sephadex A-50, isoelectric focus-

ing and finally gel-filtration through a Sephadex G-100.

2. The enzyme showed optimal activity at pH 9.0 to 9.3 and was activated by Mg**, but not several other

divalent cations (Ca?*, Zn**, and Mn*").

3. On the basis of relationship between the enzyme activity and pyrophosphate concentration, it was

deduced that magnesium-pyrophosphate complex was the active substrate, while free pyrophosphate

was a competitive inhibitor. No activity was found with a variety of other phosphate esters tested.
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