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Study on the Characterization of Light-induced
Mitochondrial ATP Synthase in Pleurotus ostreatus.
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ASTRACT: Mitochondria in Pleurotus ostreatus were isolated and purified by the stepped sucrose
density gradient centrifugation, to investigate the effects of the light on the enzymatic activity of
the mitochondrial ATP synthase. This enzyme, which was illuminated by the light ranging from
400 nm to 700 nm, showed that the specific activity was stimulated at 490 nm for 15 sec. Effects
of organic compounds on the mitochondrial ATP synthase were also investigated at the optimum
conditions; The activities of this enzyme were increased to 168 percent by the addition of 2,6-dichlo-
rophenol indophenol(DCPIP), 224 percent by phenazine methosulfate(PMS), but inhibited 91 per-
cent by oligomycin, 14 percent by 2-heptyl-4-hydroxyquinoline-N-oxide(HQNO) and 75 percent by
2,4-dinitrophenol (DNP), respectively. Effects of metal ions of the mitochondrial ATP synthase
were investigated at the optimum conditions. The activities of the enzyme were inhibited 35 percent
by Ca’', 14 percent by Co** and 73 percent by Mn?*. For effects of anions, the activities of
this enzyme were inhibited 80 percent by CN—, 52 percent by SO.>, 28 percent by each of CO:2~
and NO;™, respectively.
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°}&A) ATPase(Carmeli ¥, 1972), Rhodospirillum
rubrum Relelole] Ak Feof 3} -4 AT-
Paseol] ¥+ &4% E4(Horiuti %, 1968 ; Horio
%, 1968) Fol <lch WAL % Fiel Fals
A BEEA Q5AG gy elolyd =40 e
T4 ALt e v AER dEA ok
vl W o]t wiAe] Agafelt diAldm &
87 Jes vl AT Ayt BaEe] g
(Eger, 1963 Esser =, 1977). 759 W oJg2
53 AP HAe) oste] x2AEH P
AT AN/ A-A9) FF A A(cryptoch-
rome) ¢t 2| 4-Bo| F3 Molw, WY Fo 3
A o] ks Wty BuEel glck(Kuma-
gai, 1988). ®A12] Au] thalel] vlx]& Wef oo
3 72 AFEA] Eawal $£2] ATPased &
5 2] AAste] L B B4l Asled B
o] 2)3(Min and Park, 1986), E& E 1A
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thasee] A EE &4 A2 7+ 7 680 nme] L&
5%7F A1 w9} 470 nme) W& 15 = F
2AAE W) oL B L) AP SR Bt
cH(Min £, 1987 ; 1989). &9, =elzju|Al F9
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& T As 47 480 nme] 05 1587 2 580
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Hojolu 3 pHE 75 HH 2xE 56C3%
H1gh} 9Joh(Min and Lee, 19899 ; 1989°).
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(DCPIP), Oligomycin % Foline-Ciocalteu reage-
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Fig. 1. Schem of the isolation and purification of
mitochondria in Pleurotus ostreatus.
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Fig. 2. The purification of the mitochondria in Pleuro
tus ostreatus by stepped sucrose density gradient ce
ntrifugation
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Table 1. The distribution of succinate dehydrogenase of the mitochondrial marker enzyme in each fractions

. Total protein Total activity Specific Activity Recovery
Fraction . .
(mg) (Units*) (Units/mg) (%)
600X g Supernatant 965.0 653.2 0.6 100
Crude Mitochondria 510.5 574.8 11 90
Purified Mitochondria 316.3 529.1 17 85

*Enzyme activity units was umol of DCPIP reduced per minute.

Table 1. The distribution of cytochrome ¢ oxidase of the mitochondrial marker enzyme in each fractions.

. Total protein Total activity Specific Activity Recovery
Fraction .
(mg) (Units*) (Units/mg) (%)
600X g Supernatant 965.0 1258.7 13 100
Crude Mitochondria 510.5 1132.8 22 85
Purified Mitochondria 316.3 1060.9 34 81

*Enzyme activity units was umol of cytochrome c¢ oxidized per minute.

Table III. The distribution of NADPH-cytochrome ¢ reductase of the microsomal marker enzyme in each frac

tions.
) Total protein Total activity Specific Activity Recovery
Fraction . :
(mg) (Units*) (Units/mg) (%)
600X g Supernatant 965.0 1085.1 1.1 100
Crude Mitochondria 510.5 141.1 0.3 13
Purified Mitochondria 3163 54.3 0.2 5

*Enzyme activity units was umol of DCPIP reduced per minute.
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Fig. 5.The activity changes of the mitochondrial ATP

synthase in various times of illumination at 490 nm.
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Fig. 7. Effect of DNP on the mitochondrial ATP syn-
thase with the illumination of 490 nm for 15sec.
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Fig. 8. Effect of HQNO on the mitochondrial ATP
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Fig. 9. Effect of DCPIP on the mitochondrial ATP
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Fig. 11. Effects of metal ions on the mitochondrial
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Fig. 12. Effects of CN* and SO,*~ on the mitochond-
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