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NAD™ -dependent Malate Dehydrogenase from Pollen of Pinus thunbergii
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Tenpaku-ku, Nagoya 468, Japan
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An NAD+—dependent malate dehydrogenase (MDH) from the pollen

of Pinus thunbergii was investigated.

MDH acivity changed significantly

during cultivation of the pollen on an agar medium with sucrose, while no
definite change was observed on the medium without it. The MDH from
the ungerminated pollen was purified to almost homogeneity as judged by
polyacrylamide gel electrophoresis. In an affinity chromatography on a
Blue-Sepharose CL—6B column, MDH was specifically eluted with NADH.
The enzyme had optimum pHs of 7.5 for oxalo acetate reduction and 9.0
—9.2 for malate oxidation. It was stable up to 40°C on heating for 10 min
and lost about 80 % of the original activity at 50°C. The Km values were
192.3uM for NADH and 75.8 uM for oxaloacetate. Its possible physiological

role was discussed.
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Fig.1. Changes in MDH activity during
cultivation of pollen on an agar medium
with or without sucrose.
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Bio-Gel A-05m column. Fractions of 3ml
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Table 1. Summary of purification of MDH.

Total Total Specific
Step Vol protein activity activity Yield
(mf) (ng) (units)  (units/mg) (%)
Crude extract 291 893 11,200 12.5 100
DEAE — Sephadex 329 110 9,910 90.1 88.5
A - 50
Blue — Sepharose 31.8 13.4 4,900 366 43.8
CL-6B
Hydroxylapatite 64.7 7.38 10,400 1,410 92.9
Bio—Gel A-0.5m 23.0 1.60 3,840 2,400 34.3
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Fig. 3.Polyacrylamide disc gel electrophoresis
of the purified MDH. Ten micrograms of
MDH were used for electrophoresis.
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Fig. 4. Effect of pH on oxaloacetate reduction (A) and malate oxidation(B).
potassium phosphate (pH 6-8) for (A),and40 mM Tris-HCI (pH 7-9)

Forty mM
or 40 mM sodium

carbonate (pH 9.2-10) for (B) were used as buffers.

Fig. 5.

Effect of temperature on stability of MDH.

Enzyme was incubated at various temperatures at pH 7.0 for 10 min and rapidly cooled in

an ice-bath.
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Then the remaining activity was measured under the standard conditions.
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