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Biochemical studies on pollen XVIII

Mitochondrial enzymes of the pollen of Cucurbita maxima
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Fig. 1. Effect of pH on isocirate dehydrogenase, succinate dehydrogenase and cytochrome oxi-

dase activities.

The dehydrogenase activities were assayed using Thunberg tubes at 37°C. The activities

were calculated from the following formula: (1/t—1/t")x 100, where t is the decolorization time

(in min) in the presence of added substrate, and t’ the endogenous decolorization time (in min).

The cytochrome oxidase activity was measured at the indicated pH by the method described

previously” using the whole homogenate diluted with 3 volumes of the homogenizing medium,

and is expressed as units per g of fresh pollen.
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Table 1. Effect of sucrose concentration of homogenizing medium on enzyvme activities

of whole homogenate

Sucrose concetration Activity
M) NADP-specific Succinate Cytochrome
isocitrate dehydrogenase oxidase
dehydrogenase
0.25 9200 730 11,090
0.50 16,000 700 11,200

The activities were measured as described previously'”, except that the experiments
were carried out at optimum pH described under “Materials and Methods”, and are

expressed as units per g of fresh pollen.
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Fig. 2. Succinate dehydrogenase and cytochrome oxidase activities in microsomal fraction.

After the mitochondrial fraction was sedimented at the indicated centrifugal force, the micro-
somal fraction was prepared from the corresponding supernatants as described previously™.
The activities were measured as described previously™, except that the experiments were car-
ried out at optimum pH described under “Materials and Methods”, and are expressed as units
per g of fresh pollen.
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Table 2. Distribution of nitrogen, ribonucleic acid-P and deoxyribonucleic acid-P

among subcellular fractions isolated from the pollen

Fraction Nitrogen RNA-P DNA-P
(ug)” (%) (ug)* (%) (ug)* (%)
Whole homogenate 34.29 100 230.0 100 122.0 100
Nuclei 8.41 24.5 50.8 22.1 108.0 88.5
Starch 1.69 4.9 2.5 1.1 3.3 2.7
Mitochondria 1.58 4.6 5.8 25 0 0
Microsomes 1.67 4.9 42.5 18.5 0 0
Supernatant 20.62 60.1 126.6 55.0 0 0

* Contents per g of fresh pollen

Table 3. Distribution of enzyme activities among subcellular fractions isolated from

the pollen
Activity
Fraction NADP-specific Succinate Cytochrome
isocitrate dehydrogenase oxidase
dehydrogenase

(units) (%)

(units) (%) (units) (%)

Whole homogenate 16,000 100
Nuclei 0 0
Starch 0 0
Mitochondria 160 1.0
Microsomes 0 0
Supernatant 15,120 94.5

700 100 11,200 100
80.0 11.4 1540 13.8
13.5 1.9 306 2.7

588.0 84.0 8740 78.0

0 0 0 0
0 0 0 0

The activities were measured same as in Table 1, and are expressed as units per g

of fresh pollen.
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Fig. 3. Changes in NADP-specific isocitrate dehydrogenase, succinate dehydrogenase and

cytochrome oxidase activities during germination of the pollen.

The activities were measured as described previously”, except that the experiments were

carried out at optimum pH described under “Materials and Methods'.
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Summary

Subcellular fractions were prepared from the pollen of Cucurbita maxima, and the mitochondrial fraction
was assayed for isocitrate dehydrogenase, succinate dehydrogenase and cytochrome oxidase activities. The
isocitrate dehydrogenase required NADP for its reaction. DNA-P was mainly localized in the nuclear frac-
tion, and succinate dehydrogenase and cytochrome oxidase in the fraction sedimented at 23,000 X g for 20
min. The particulate fraction sedimented at 23,000 x g was presumed to be the mitochondrial fraction from
the staining with Janus Green B, their Brown's movement, electron microscopic appearance and enzyme
activities. Both dehydrogenases and cytochrome oxidase activities in the mitochondrial fraction increased

during the germination of the pollen on sucrose-agar medium.



