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ABSTRACT: Mitochondria in the L. edodes was separated and purified by stepped sucrose densi-
ty gradient centrifugation. The activity of mitochondrial ATP synthase has been investigated dur-

ing various illumination times at each wavelength within the range of 400 nm to 700 nm. The stimu-

lation of above activity increased by two times compared with nonilluminated control group when

the illumination was given for 15 seconds at 470 nm wavelength. The optimal pH and temperature

of this light-induced mitochondrial ATP synthase were 7.5 and 54°C, respectively. The activity
of this enzyme increased by 26%, 25% and 14%, respectively, when there were 1 mmole Fe3+, 0.5
mmole Fe2+, and 5 mmole $0,2 ion, and was inhibited by 5 mmole Co2+, 5 mmole Mn?+, 1 mmole
CaZ+, 0.1 mmole Na+, 5 mmole CN-, and 0.1 mmole CO4% ion. But Na+ and K+ ion did not affect

the activity of enzyme.
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Fig. 1. Mitochondrial ATP synthase activity after
illuminated each wavelengths for 30 min compared
with control group.
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Fig. 2. Time dependence of mitochondrial ATP
synthase activity at 470 nm.
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Fig. 3. Optimum pH of mitochondrial ATP syn-
thase after light illumination for 15 sec. at 479 nm.
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Fig. 4. Optimum temperature of mitochondrial
ATP synthase after illumination for 15 sec. at 470
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Table 1. Cation effects of mitochondrial ATP syn-
thase activity after illumination for 15 sec. at 470
nm.

Cation Concentration Relative
(nmole) activity (%)
None 100
Fed+ 0.1 117
0.5 122
1.0 126
5.0 98
Fe2+ 0.1 104
0.5 125
1.0 104
5.0 89
CO2+ 1.0 97
0.5 95
1.0 94
5.0 90
Mn2+ 0.1 89
0.5 82
1.0 80
5.0 78
Ca2+ 0.1 89
0.5 81
1.0 79
K+ 0.01 99
0.05 101
0.1 100
0.5 100
Na+ 1.01 102
0.05 , 101
0.1 97
0.5 97
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Fig. 5. Effects of Fe2+ and Fe3+ ion on the
mitochondrial ATP synthase activity after illumi-
nation for 15 sec. at 470 nm.
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Fig. 6. Effects of Co?+ and Mn2+ ion on the
mitochondrial ATP synthase activity after illumi-
nation for 15 sec. at 470 nm.
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Fig. 7. Effect of Ca2+ ion on the mitochondrial
ATP synthase activity after illumination for 15
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Fig. 8. Effects of K+ and Na+ ion on the mitochon-
drial ATP synthase activity after illumination for
15 sec. at 470 nm.

of ulel ZAZAo] 3L Fz| egkor}, Na+t
o] &2 2 F%7} 0.01mmole @ wl 3%°] A
Z7FF e, 0, 1mmole ¥ ®l= 3%<] A
o] T o] &2 ZAol W ks =

[+)

=3
Z9E Ko
A &3kt
2 APl ofn] Bug a4 Fo ¢
5 &2 FA} ATPase(Min 5, 1986)<] 7%
5mmole Fe**, 5mmole Na* % 5mmole Co?*

o] & ZH7t 130, 65, 67% % 23%°] F4o I

Vol.

17, No, 2, 1989

Table II. Anion effects of mitochondrial ATP syn-
thase activity after illumination for 15 sec. at 470
nm.

Anion Concentration R-el.ative
(nmole) activity (%)
None 100
CN- 0.1 85
1.0 69
5.0 47
NO, 0.1 100
0.5 99
1.0 102
5.0 101
CO42 1.0 95
0.5 94
1.0 97
5.0 95
80,2 0.1 105
0.5 107
1.0 112
5.0 114
A% Z7H121, 1mmole Ca?* o] &2 27% &
aBAE oA, B A9 ]E%E_a] o}y

ATP synthase ol glojx]2] Fe®t, Fe** % (Ca?*
o] 2% ATPase9} Mgk #H32 Hgon]
Co**, Mn** 3 Nat* o] AHld T35 e}
Holch, =3 Fawd Fo vjefczely
ATPase(Min 5, 1987a)+ 5mmole Fe**, 0,1
mmole Fe?*, 0,1mmole Ca** % 0,5mmole
K+ o]&oll ofsl] 7t 78, 40, 10% 2 25%< &
agyeol F7hs3om, 5mmole Na* o]-of ¢
HAE 24%9] FaPA o] dAHo s, 2 Ay
ol4e] Fe**, Fe** ¥ Na* o]&3& fAlg 7
e ¥ont, Ca?t oledbe AMM AeS 1}
ERAgic, & Ageld W Al @} mEEc
2lo}4 ATP synthase 7} Fe** & Fe?* o]go)
oA SolslAl a4 o] FUksElE A o
Aol st 2 299 Eokl EAjslE Fe+
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Fig. 9. Effects of CN- and CO;2 ion on the
mitochondrial ATP synthase activity after illumi-
nation for 15 sec. at 470 nm.

120 |-

—

—

(=]
T

100

Relative activity (%)

80 |-

[l 1 ! 1
0 0.1 0.5 1 5 (mmole)
Concentration
Fig. 10. Effects of NOs- and SO,2 ion on the
mitochondrial ATP synthase activity after illumi-
nation for 15 sec. at 470 nm.
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