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Studies on the Development of Photoreceptor in the
Nonchromatophore Organisms (IV)
- Effects of organic compound and metal ion influx of light-induced
Mitochondrial ATP synthase in Lentinus edodes (Berk.) Sing -
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ABSTRACT: Effects of organic compounds, photosensitizers and influx of metal ions on the light-
induced mitochondrial ATP synthase in Lentinus edodes purified by stepped sucrose density gra-
dient centrifugation were studied. In our previous work, the activation wavelength and the illumi-
nation time of mitochondrial ATP synthase were 470 nm and 15 sec, respectively. This enzyme was
activated 85% by 1 mmole 2,6-dichlorophenol indopheol and inhibited by 1 mmole 2,-4-dinitrophenol,
10 yzmole 2-heptyl-4-hydroxyquinoline-N-oxide and 100 4 g oligomycin per ml of ethanol. Parti-
cularly, the enzyme was activated 414% by 10 mmole phenazine methosulfate as photosen-
sitizer at 470 nm light. In the influx effects of Fe3+ and Fe2+ ion, the activity of the above en-
zyme increased under the optimal light condition compared with nonillumination state.

KEYWORDS: Light-induced mitochondrial ATP synthase, Lentinus edodes
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Table 1. Effects of organic compounds on the
mitochondrial ATP synthase activity after illumi-
nation for 15 sec. at 470 nm.

Compound Concentration Rfelfitive
(mmole) activity (%)
None 100
DNP 0.05 71
0.1 49
0.5 47
1.0 39
HHQNO 0.1 (i mole) 64
1.0 (pmole) 62
10.0 (g mole) 51
Oligomycin* 0.1 100
1.0 97
10.0 96
100.0 88
DCPI 0.001 105
0.01 125
0.1 155
1.0 185
PMS 0.01 120
0.1 167
1.0 174
10.0 514

*The concentration of oligomycin was g/mi.
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Fig. 1. Effect of DNP on the mitochondrial ATP
synthase activity after illumination for 15 sec. at
470 nm.
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Fig. 2. Effect of HHQNO on the mitochondrial
ATP synthase activity after illumination for 15 sec.
at 470 nm.
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Fig. 3. Effect of oligomycin on the mitochondrial
ATP synthase activity after illumination for 15 sec.
at 470 nm.
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Fig. 4. Effect of DCPI on the mitochondrial ATP

synthase activity after illumination for 15 sec. at
470 nm.
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Fig. 5. Effect of PMS on the mitochondrial ATP
synthase activity after illumination for 15 sec. at
470 nm.
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Table 2. Fe3+ and Fe2+ ion influx effects on the
mitochondrial ATP synthase after illumination for
15 sec. at 470 nm.

Cation Concentration Rglgtive
(mmole) activity (%)
None 100
Fe3+ 0.1 99
0.5 101
1.0 104
5.0 114
Fe2+ 0.1 106
0.5 112
1.0 101
5.0 101

120
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T | 1 1 1

0.1 0.5 1 5
Concentration (mmole)

Fig. 6. Effects of Fe3+ and Fe2+ ion on the
mitochondrial ATP synthase activity after illumi-
nation for 15 sec. at 470 nm.
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