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Study on the Light-Induced Mitochondrial ATPase(F,;-ATPase)
Activated by Iron ion in Mushroom
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ABSTRACT: The effects of the iron ions on the light-induced mitochondrial F-ATPase in Lentinus
edodes was studied. This enzyme activity was stimulated by each of the ferric, ferrous and magnesium
ion. Especially, the activity of the enzyme by 5.0 mM ferric ion increased up to 107% in comparision
with control group(100%). In the presence of magnesium ion, each of ferric and ferrous ion increased
the activity of the enzyme, particulary, coexistence of 0.1 mM magnesium and 5.0 mM ferric ion
increased the activity up to 270% with magnesium ion dependence. The activity of the enzyme
was stimulated up to 268% by 5.0 mM ferric ion in the presence of 0.1 mM magnesium and 0.1 mM
ferrous ion. Therefore, the coexistence of ferrous ion did not affect the activity. From the abave,
we propose that light-induced mitochondrial F,-ATPase in Lentinus edodes is a Mg**-Fe'* Fy-
ATPase. The optimal pH and temperature for the enzyme were 7.5 and 66°C respectively.

KEYWORDS: Mushroom, Light-Induced Mitochondrial F,-ATPase, Iron ion, Effects, Lentinus edodes.
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Fig. 1. Protein distribution observed after stepped
sucrose density gradient centrifugation of crude mi-

tochondria of L. edodes. The C fraction was mitochon-
dria.
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Table 1. Concentration effect of ferrous, ferric and
magnesium ion on the light-induced mitochondrial Fi-
ATPase activity in Lentinus edodes.

Metal ion Fe®* Fe** Mg+

Conc.(mM) RAX%) RA.(%) RA(%)
Control® 100 100 100

0.1 129+ 18 102+23 111+ 34
0.5 147+ 18 106+ 1.8 104+ 1.8
1.0 161+ 29 107+ 1.8 104+ 2.4
5.0 20729 129+17 102+18
10.0 110+1.8 152+ 24 94+ 42

Control: relative activity of the enzyme illuminated
for 5min at wavelength of 680 nm in the absence
of metal ion

R.A*: relative activity of the enzyme illuminated for
5min at wavelength of 680 nm in the presence of
metal ion

200}
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Relative activity (%)

100

0T 05 10 50 " T00 200
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Fig. 2. The effects of various concentrations of fer-
rous, ferric and magnesium ions for the activity of
the light-induced mitochondrial F;-ATPase. O-C: ac-
tivity according to change of ferric ion concentration,
@-@: activity according to change of ferrous ion con-
centration, _I-[]: activity according to change of ma-
gnesium ion concentration.



160 THE KOREAN JOURNAL OF MYCOLOGY, 21(3), 1993

Table 2. Concentration effect of ferric and ferrous ion on the light-induced mitochondrial Fi-ATPase activity

in the presence of 0.1 mM magnesium ion.

Coexistence ion Fe' in the presence of 0.1 mM Mg?' Fe** in the presence of 0.1 mM Mg*
Conc.(mM) R.A*%) RA.(%)
Control” 100 100
0.1 132+ 7.3 110£4.9
0.5 187+ 6.5 120+ 3.7
10 239t 54 123+ 4.2
5.0 270+ 9.9 144+ 55
100 171+ 3.6 217t 35
Control®: relative activity of the enzyme illuminated for 5min at wavelength of 680 nm in the absence of
metal ‘ion
R.A*: relative activity of the enzyme illuminated for 5 min at wavelength of 680 nm in the presence of metal
ion
Mgt o4 11% A% B4 57447125 2 0]49)
ol FEdAE dFE P BHE ¢ 5 gk
oAb} 7re Ay RE] FuWA &= ATPE &
_ 250L— sl B7H2 A mitochondrial F,-ATPase= t}=
g A A 2] Na*, K, Mg?® % Ca?*ol] &Jsto] zbzt
£ 00l EolalAl @45} Fy-ATPase(Nakamura, 1988;
iy Caubergs ef al., 1986) 574 el Fe¥' o]&df
£ Ll oso] ZAl B SAE AL Yee o
3 S Qg ol EwMA F ATPE FAeh:
100 Z+$-23 mitochondrial ATP synthase(FoFl-ATPase)
7F Fe'* el elsle] 71¢ a4 #4355= 2 3HMin
et al, 1989 s}z A2 AtEl ZARE Wk
1 2 gt ]
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Fig. 3. The effects of various concentrations of fer-
rous and ferric ions for the activity of the light-indu-
ced mitochondrial F;-ATPase in the presence of 0.1
mM magnesium ion. O-O: activity according to cha-
nge of ferric ion concentration in the presence of
0.1 mM magnesium ion, [J-[J: activity according to
change of ferrous ion concentration in the presence
of 0.1 mM magnesium ion.
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T o 2
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ol & EAstel A Felt gl Fe?™ 7} o] &9 FE%
WA A 243 o] A4 BXE ¥Hsle Table 2
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Mg~ EAjstell A o] &Aef Fei~ o]fe] Fwa
e 2 F52F 0.1 mMel A 5.0 mM7EA] Z71E el
mel SAEE F3A FrbER| 2ol FE
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Table 3. Concentration effect of ferric ion on the light-induced mitochondrial Fi-ATPase activity in the presence
of 0.1 mM magnesium and various concentration of ferrous ion.

Coexistence In the presence of 0.1 mM
ion Fe’' & 0.1 mM Mg

In the presence of 1.0 mM
> & 0.1mM Mg’

In the presence of 10.0 mM
Fe** &0.1mM Mg

Fe?* Conc.(mM) RAX%) RA(%) RA G
Control* 100 100 100

0.1 153+ 5.6 135+ 3.6 128+ 3.6

0.5 174 5.6 133+ 3.6 120+ 3.8

1.0 189+ 6.0 130% 3.6 128+ 3.6

5.0 268+ 55 215+ 3.6 209+ 4.8

10.0 197+ 6.0 124+ 3.6 168+ 8.3

Control*: relative activity of the enzyme illuminated for 5min at wavelength of 680 nm in the absence of

metal ion

R.A*: relative activity of the enzyme illuminated for 5 min at wavelength of 680 nm in the presence of metal

ion
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Mg’' 2} 100 mM Fe*' o] o] &3 wf o] &9
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7} Fig. 2) 52%°) wlskal 65% v &A3A|Z)
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Fig. 4. The effects of various concentrations of ferric
ion for the activity of the light-induced mitochondrial
F-ATPase in the presence of 0.1 mM magnesium ion
amd 0.1 mM, 1.0 mM and 10.0 mM ferrous ion.
O-O: activity according to change of ferric ion con-
centration in the presence of 0.1 mM magnesium and
0.1 mM ferrous ion, @-@: activity according to cha-
nge of ferric ion concentration in the presence of
0.1 mM magnesium and 1.0 mM ferrous ion, [J-[]:
activity according to change of ferric ion concentra-
tion in the presence of 0.1 mM magnesium and 10.0
mM ferrous ion.

74241 mitochondrial F-ATPase®] €4 % wH3l:=
Table 3 % Fig. 49} 7t} Fig 404 B wjelzdo]
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Fig. 5. The pH dependent activity of the light-indu-
ced mitochondrial Fi-ATPase in the presence of 0.1
mM magnesium and 5.0 mM ferric ion.
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Fig. 6. The temperature dependent activity of the
light-induced mitochondrial Fi-ATPase in the prese-
nce of 0.1 mM magnesium and 5.0 mM ferric ion.
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