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Studies on the Development of Photoreceptor in the
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ABSTRACT: Mitochondria in the L. edodes was purified by linear sucrose density gradient
centrifugation. The mitochondrial ATPase activity was investigated by various wavelength illumi-
nation for 30 min at dark state. The mitochondrial ATPase activity was stimulated 1.6 fold by 630
nm illumination compared with dark control group. The mitochondrial ATPase activity of
different light illumination time at 680 nm was stimulated 2.3 fold at 5 minutes compared with
dark control group. Its optimum pH and temperature were found to be 7.5 and 59°C after illumina-
tion for 5 minutes at 680 nm. The mitochondrial ATPase activity was activated by 5 mmoi Fe**, 0.
1 mmol Fe?*, 0.1 mmol Mg?*, 0.5 mmol K*, and 0.1 mmol Ca?* ion. But, the enzyme was inhibited

by 5 mmol Na* ion.

KEYWORDS: Light-Induced ATPase, Lentinus edodes(Berk) Sing.

=

dulEel ATPase, & 7144 F-ATPase: <4
A olxAel Fy-groupel 7 (Racker, 1976) =

ol mlzgregjele] Wi (Kielly

%, 1953), =4
9 thylakoid =

5 plasma membrane ol
(Leonard & 1976)3ta = =bA Ao
ATPE ADPet Piz ®3l4]9)
1955) ol e},

F,F,-ATPases] 7t (Racker, 1976)cll 4]
7}-&419l Fi-ATPaser A2 vt 5709 subunits
TAH B¢ (Houstek 5, 19771 & 4, ATP %
ADP2t Piz E&|4]7]% ATPase 71%2 39, F,
-group< Oligomycin Sensitivity Conferring
Protein{(OSCP)ell 2] 3}od F,-groupo] 7% s]o]
ADP} PiE HE ATPE A A9 ATP
synthetase (Okamoto 5, 1977)¢ e,

<A

ol e,
4 (Kielly,

-

T

R

1
S

odFLQ.
e

ATPasec] #3 AF2E Y 7 (Kielly 5,
§ & =il B3 F9e o AxpeAE,
o] =F-2 10861 x Fu

Hebr AT AU g FaAulel el o

217

1953) % %9 &% (Gilmour &, 1952) %
2] (Leonard %5, 1973)%2 Mg?**-ATPase,
T2 (Monk 5, 1976) % ¥4 wAE FEQ 2
wale] Ca?*-ATPase(Song, 1981; 1983, Min 5.
1984 Chen %, 1985), K*-Na*-ATPase(Peters
5, 1981), 2ejz FZ Al oF Aa E5AlEF
o BAe A u solEA ATPase, R, rubrum it
Blejole] whalcl Fof #7hS4 ATPase Fad

£ 4 2o ¥ v(Carmeli 5, 1972° Horio

=z 3
s

1972) slo] Yok, 2l wARFe] ATPaseo| %3t
A7 Hag vb glow, WAL n5dFl 43l

o

W

B EA Qe weeloly dEasl 2

A7) )

flo rir
S

2 @

L AFAl s wjAle]
A7 AYHEAE 4] A 72
150l ATPases +&

A

P

2

3

2
Bl
Al

by

2

o

<o
AR .



218 Kor. J. Mycol. Vol. 15, No. 4, 1987

A

A1-¢ 8.3 (Min 5, 1986)% v} gich,

E dfolMe Favy Fof nERzEolE: &
2 ZM]K}O% Ao A gy WS A7 zAREE &
E‘iEM] w} n|EFcg|ol4d ATPased A4
= » B o3bgel Aol oste] ATP
237t —’%‘—XJEPX& Agste, 23 Zgol o
ZAL A 7F Wil uE FAEE Z2A5le] A W
o] &AL A7, A s gl #A W 2AL A73Ee)

A A7 pH, H7 2= Y F40le EAHE 24
sed, Bad S47 el BAE DA,
wH R

ZH 2

AgE A7E F2oA AFHE ok ZFaw4l,
Lentinus  edodes (Berk,) SingS A-g3lgx, A
ol A3 adenosine-5-triphosphate (ATP),
bovine albumin(BA) &2 Sigma Co. AEL,
tris (hydroxymethyl) aminoethane(Tris), su-
crose, l-amino-2-naphtol-4-sulfonic acid (ANSA)
£ Wako Co.# ¥ &, ammonium molybdate
(AM) % Coomassie brilliant blue G-250(CBB G
250)-& Merck Co, AEFE, 2 99 Ak F4L
EFAeE AHgslglen, £ AYd AEd B2
ol 24 (HEE : 1077Qem )& AHE-stglTh

clEE2cz|ole] 22| HA)

Blair(1967) % Cooper(1969)2] ulH& 2l-&3}
o, B4 400gel 0.25M sucrose’t £3# 10mM
Tris-HCl 9589 (pH7.5) 900mi/%E 7}3le] #4
3l 3 o2 2,000 rpme.2 1087 44182 (Dupont
sorvall OTD-75B)3le] HAEE AA3 z, o&
3,000 rpm22 10% F<k 22 ste] AZdL AAS
ok, AbZol& 50,000 rpme 2 787 1452 5]
n|Edrejols 2 ¥, ol o] Ay Uiy
71&71We2 23,000rpmel A 5A17E d4ltalEle]
AAsGArE ol AxEn]|7H (Zeiss EM-109) AHA
2= AA A3

upsbed ZEAL

+e1AAE vEZ=rol 1mlg Aol 77
itz AelA 10+ FF AAF o, ol F A
st e} zkA B (Koshin Kogaku Co. 400nm
~700nm) & #2HA]7] prolector(-"d%lzdx} Co. 3%
4 300W) 28 5cm AzlolA FB3] 302 %C’J
W8 24 (B3 2, 0X1043RL, cm?) 3lod, ZA] o
A AaFold e AN e, ALolA =

o

L2

o vlgfcgols g F gLflor AEs)
At

otz Hstofl 2 ATPases| #AMT £H

ATPased] FAHE+ 40mM ATP 484 0,25
m/o] 10mM Tris-HCl 21384 (pH7.5) 0.65ml
E 7hele 37CelA BR YA, olo] 7 s
W WS zAlste] ol wlEdeold 489 0,
1mlE 718la, 37CAA A& 108 &<k 234
7l %, 10% TCA & 2miE 7}st2 syringe
(Millipore Co, 0,45 pm)eiFH3te] F2ATHNAS
A AsGct, Rorive (1972)9 w8 o]-g3}lod,
ol 2 6mlel 2.5% AM 24 2mi9} 0,25%
ANSA 524 0.4m/ & 715t f213 PiE 30
A2 Zol wrAAA, 660 nmolA F2= (UV-Vis Sp-
ectrophotometer, Shimadzu M-240) 5 &4 3t}

o] uf, Bislge Y& 2ASAE Wit WS
AalA] k3 o] 5§ AlejolA ZA FAEE o
T2 stch, w8 A3 Sedmakd (1977)
%, BA 3% Ao st A& 0.1m/% &
Z o] of& AbEslch

T4 wBAHE whglE 37ColA =f +7 E&T
W7 1mge] ATPZYE 1 umoled Pig #2147
£ 4 1R 3

Y AL AZE W0l mE ATPaseS| H4E

e diyoez A -4"‘(680 nm) hel| A 120i 4]
3087k A7 WgAA W 2ARE o REEE
glo}4 ATPased] vBAEE S5l A4 4 =
A A7 EAs g 23 Siebge 1S 24
#9S el U 2ASA gn ofFE AeelA
ZA% v P =S T2 AT

3 pH

680nm<] H& 5% FU AbE] (HA F=A)
de ngfczotd ATPase? 34 pH+ 10mM
Tris-HCl 2t&-go2 pHT7 04 9,074 774
pHE #H3AA v|BAEE FH T2 T34,

Y 2

KN
=

& o by FN

A FzAslA e e e vERE
glot4l ATPased] #d 2=+ 33 pHT.5 3lellA

20ColA T0CHA 27 255 WA v
5 &3] 49l

2&o0|l2 23

A=A z7slA 4 2AE o
F&ole T A pHT.5 FF &
ey hﬁ;ﬁwﬁl 10L

e ATPase9]
%= 59°CellA
ot A



Min. Cho and Park: Studies on the deveopment of photoreceptor in the nonchromatophore organisms(I). 219

gt FHEE Fstoch

AAGE v|EF=gol= Fig, 1ol ®E ule} ol
44~50% AtelolA Fejsidon, 33~37% Alolol
A& glyoxysome®|, 40~43% *lolollx= proplas-
tids7t Fe2]=oleh, GAg vlEd=e]old AAdn
751 ARAl o 7 3ol gk PE RN Fig, 29} 7o},

o} eistoll E ATPase?] BME

7r shabe) wg 30% Fo 2AMGl e wEF

Zalold ATPasedl w45 Fig 300 JeEhigl

o},

272, WE AR @a o R Aeol4
243 v PHEE 18,0090 Eitsizte] wlg
Z2A59S wWie 2118 Ae dARS RaFT 9]
o},

Fig, 3914 x+= uwle} Zre] 400nm, 650nm %
680 nmell A= 2 vFA 5 Fr|Her FosHS

293, 53] 680nmellHe o v[BAEs} 2T
7ol widlel 165k o 13940t FohekE Ryl
o} ol FuuAlFe v|ERcglold ATPase
+ 680nm Wl 23t 71 S o4 4+ A
o},
60
3.0
155
. 2.5}
S m 150
22.0 N
N &
= 145 &
g 1.5 (?)
g {40 =X
£1.0
§ .
<0.5 135
0. 1 ST ————y 30
40 50 60
Fraction

Fig.1. Fractionation of mitochondria from L.
edodes by linear sucrose density gradient
centrifugation for 5hrs. at 23,000 rpm.

I; Glyoxysomes, II; Proplastids, III; Mitochondria.

Fig.2. Electron micrograph of mitochondria from
L. edodes(magnification; 40,000X),
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Fig.4. Time dependence of mitochondrial ATPase
activity at 680 nm(0; complex wavelength, e ;
illumination, a; dark state. ),
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Fig.5. pH effect of mitochondrial ATPase activity
after illumination for 5 min at 680 nm.
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Fig.6. Temperature effect of mitochondrial
ATPase after illumination for 5 min at 680 nm.
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Table 1. Cation effects of mitochondrial ATPase
activity after illumination for 5 min. at 680 nm

Concentration Relative activity

Cation (tmmole) %)
none 100
Fe*+ 0.1 98
0.5 135
1.0 170
50 178
Fe?+ 0.1 140
0.5 138
1.0 135
50 145
Ca*+ 0.1 110
0.5 103
1.0 101
50 97
Na+ 0.1 98
0.5 92
1.0 90
5.0 86
0.1 110
K+ 0.5 125
1.0 115
50 123
0.1 143
Mg?+ 0.5 140
1.0 130
5.0 103
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Fig.7. Effects of Fe**, Fe?* and Ca** on the mito-
chondrial ATPase activity after illumination for 5
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