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Studies on Light-Induced Mitochondrial ATPase in Pleurotus ostreatus
— Effects of Organic Compounds —

Ho-Yeon Lee and Tai-Jin Min
Department of Chemistry, College of Science, Dongguk University, Seoul 100-71, Korea

ABSTRACT: Mitochondria in Pleurotus ostreatus were isolated and purified by stepped sucrose
density gradient centrifugation, to compare the effects of organic compound on the activities of
mitochondrial ATPase in Basidiomycotina with those in mammalian cell. The effects of N,N'-dicyclo-
hexylearbodiimide (DCCD), carbonyl cyanide m-chlorophenylhydrazone (CCCP), sodium azide and
aurovertin known as compounds to be related to electron transfer system in mitochondria were
studied. A activity of mitochondrial ATPase was inhibited by 64%, 57% and 53% in the presence
of 0.25 mM DCCD, 0.02 mM sodium azide and 1.5 (ug/mg of protein) aurovertin B, respectively.
It was stimulated by 22% in the presence of 0.15uM CCCP.
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Fig. 1. Scheme of the isolation and purification of
mitochondria in Pleurotus ostreatus.
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Fig. 2. Fraction of the mitochondria in Plreurotus ost-
reatus following the stepped sucrous density gradient
centrifugation.

I. soluble enzyme, II. lysosomes, III. mitochondria,
IV. proplastids V. glyoxysomes.
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Table 1. Succinate dehydrogenase activity as a mitochondrial marker enzyme

Fraction Total protein Total activity Specific activity Recovery (%)
(mg) (Unit*) (Units/mg)
600X g supernatant 950 673.2 0.7 100
Crude mitochondria 502 5924 1.2 88
Purified mitochondria 311 545.3 1.8 81

*Unit is ymol of DCPIP reduced by Succinate dehydrogenase per minute.

Table 2. Cytochrome oxidase activity as mitochondrial marker enzyme

Fraction Total protein Total activity Specific activity Recovery (%)
(mg) (Unit*) (Units/mg)
600X g supernatant 950 1271.3 13 100
Crude mitochondria 502 1144.1 2.3 89
Purified mitochondria 311 10715 34 84

*Unit is umol of cytochrome c¢ oxidized by Cytochrome oxidase per minute.

Table 3. NADPH-Cytochrome ¢ reductase activity as a mitochondrial marker enzyme

Fraction Total protein Total activity Specific activity Recovery (%)
(mg) (Unit*) (Units/mg)
600X g supernatant 950 1097.2 1.2 100
Crude mitochondria 502 . 142.7 0.3 13
Purified mitochondria 311 54.9 02 5

*Unit is pmol of cytochrome ¢ reduced by NADPH-Cytochrome c¢ reductase per minute.
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Table 4. Effect of organic compounds on the activity
of mitochondrial ATPase

Organic compound Concentration Relative
(mM) activity
(%)
None 0.00 100
N,N'-dicyclohexylcarbodiimide ~ 0.15 42
0.25 36
0.35 36
045 37
Sodium azide 0.01 99
0.02 43
0.04 50
0.08 53
Aurovertin B* 0.1 70
05 68
1.0 49
15 48
Carbonyl cyanide
m-chlorophenylhydrazone™** 0.10 111
0.15 122
0.20 117
0.25 114
*The concentration of aurovertin B is pg/mg of pro-

tein,
**The concentration of carbonyl cyanide m-chloro-
phenylhydrazone is uM.
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Fig. 3. The effect of N,N'-dicyclohexylcarbodiimide

on the activity of mitochondrial ATPase in Plreurotus
ostreatus.
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Fig. 4. The effect of aurovertin B on the activity of
mitochondrial ATPase in Pleurotus ostreatus.
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Fig. 6. The effect of sodium azide on the activity
of mitochondrial ATPase in Pleurotus ostreatus.
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