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I,

Crude extract

Boiled crude

extract

High molecular

Weight fraction

Low molecular

Weight fraction

Hi'gh molecular

Weight fraction

+ low molecular

Weight fraction

High TnOlecular

veisht fraction

Jligh molecular

wei9bt fraction

0.2

0.2

0.25

0.25

0.25

each

0.2 20 mH KCl

434

12

4

1

51

0･2 10 mM CaC12 275
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by Hethodエ･
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T'sT' on theL abscissa represen'ts the fraction correspond-

i叩tO thelayer･edsample; numerals on the peaks show

densities. a,･ homogenate from 7.5 g of the primary

leaves of mupg bean, b,･ homogenate from 4･2 g of spinach
●

leaves, c,･ mixture of 12.5 ml of spinach leaf homogenate
■

(equivalent to 4.2 守 of the leaves) and 7.5 ml of 10.000

軍皇Supernatant Of mung bean leaf homogenate (eqtlivalent

to 2.5 9 0f the primary leaves).



33

■:~:I

⊂

●∈
C〉
～

ヽヾ

⊂

ミ
_0
0

∈
⊂

㌔__=一

∝

エ

P

1
[
l
∫

■〕

i

し

0 100 200

Crude Ex†roc† (〟)

Fig･ 4･ The activity旦互
__~二:__

.___
:_.__

.__ T
released from leaf

concentration

drox

300

ruvatel r-ed'uct-a-se -(召R)
_
_二_
｢ ■~二__■~~~~~__~~

__.二_二二こ _=._二_
:.=
_二=~二__~~

⊥ :二_.=二

~~
a funセセion of the

factor･. The reaction

was carried out according to Method I with 7,700 x2

supernatant of homogenate (crude extract) from the
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primary leaves were assayed for the activities and content･

○ : activity or content in light-grown seedlings･

activity or content in dark-grown seedlings.
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℡AJ)1● 3 Znt●r■ctlon b●ty●●れODF ■れd chloropl▲●t■

-c4++ +C&◆◆

oDFf TP工皇 oDF皇 TP工旦
(lI (p zbOle/min/ (tI (t[ JtDle/min/

incqba tion incubi tion

ni xture ) nixture )

○●c IO●c OOC IOOc OOC IOOC O●C IOOC

stIP王 87 80 12 19 80 61 90 925

ppt皇 6 8 1044 982 9 5 903 23

望琵vit,bi 7 12 - - 11 34 - -

i spinach chloroplasts Were incubated With partially purified

Oof in the preさenCe Or absence of CaC12 at 0 or lOOC as described

tnder hterialB and 出ethods. Then the incubation mixtures Were

eentrifu9ed at lO5'000 x皇for 2 hr/ and the supernatant (Sup)

JLnd precipitate (Ppt) Were asさaYed for ODF and triosephosphate

i80Jteraさe activities.

I1血e
activity Which va8 lost during incubation.

三The
activi.ty iB expressed a8 Percentage Of the activity in each

fraction relative to that before the incd}ation.

皇℡,ioさepho&phate i8OZ.e,a阜e.
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Table 4
･ヱffects of sugar5 0n OOF activity

ODF activity

( I )

α-111ethyl-D-91ucoside

a-rLtethyl-D-manno s ide

4-methy1-D-galactosamine

D-glucose

D-galactose '

D-fructose

L-arabinose

i-rhazTtnO Se

D-xylose

1

1

1

1

1

1

1

ll

97

98

08

ll

10

08

07

00

The final concentration of.each sugar in the reaction

mixture was O･OI H･ The activity is expressed as

Percentage Of ODF activity with a given Sugar relative
●

to that in the absence of the sugar.
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Jncubolion
lfJ'me
(mJ'n)

Release of■ matrix

mitloclhondria1 -alnd'

20

c_hloro lasts吐望!旦･ The

suspension prepared from spinach leaves (total activity･.

hydroxypyruvate reductase,･ i.46
umole/min,

fumarase,･ 47.8

いmOle/min, triosephosphate isomerase,･ 2. 98 tlmOle/min)

was incubated
with partially purified preparation of

ODF (0.347 units) under the conditions described for Method

ZZ in chapter =. The incubated mixture then was centrifuged

at lOIOOO x皇for 15 min･ Act土vitユes in the supernatant were

regarded as those of released en2:ymeSt and are expressed as

percenta9eS Of total act土Ⅴ土t土es. Controls were run without

ODF･ 0 ,･ hydroxypyruvate reductas占released from the

perox土somes′ ● ; fumarase released from the mitochondria,

□ ; tr土osephosphate土somerase released from the chloroplasts･
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drates. A membrane

･fracti･on from spi･hach･ '1ea'ves'was i'ncubate･d'with LoDF ( 0 ) or

glycosidase岳 frord T /clo'r'nlu'tus

__
__._~~二

二

. _ _.
(⊂]) as des'cribed under Materials

and Methods･ =n order to test if ODF inactivates duripg

incubation, the` factor was incubated 土n the absence of the

membrane fraction, and an aliquot of the'incubation mixture
I

was assayed for ODF activity: the activity ( メ ) is expressed
●

as percentage of ODF activity after incubation for a. given

period relative to that before incubation. △ 三 tbe

glycosidases were incubated in the absence of the membrane

fraction.



?且

.Fig.
19.

=二こ｢

○
ヽ■

⊃
■-

lく
●∴

?E
o呑
■I 4_TT

O o
｢}一

書.≡
Piョ

芸言

萱.'!
○

0 6 12 18

Incubotion Time (hr)
●

′~

Action -of ODF- Ion- native or- heat'-
｣_=.=

: = こ=
=二:

こ==二二:二二==二===
= ==ニ=

lOO ･-

.Te
｣:丁~コ

>ヽ

●■

●∵

>
●-

-■

50 u

<

一L

(⊃

0

de'nya-tur ed herQOg i-obin!.

Native hemoglobin (● andO
) or heat-denatured hemog1.obin

(▲ and△ )
was incubated either with

ODF (open symbols) or

with trypsin I(closed symbols) as described under Materials and

Methods･ X : the same as described for Fig.18.
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Fig. 20.

mixture

absence

electro horesis of incubation

e土七her ln the P工■eSeュ(コe

9f ⊆些辻2･ The incubation mixture was composed of

2 mg of protein･ 0･05 ml of ODF (38岬prOtein)･ i mM CaC12

and 0.i J4 glycylglycine-KOH buffer, pH 7.5, in a final volume

of i m1･ Control was run Without CaC12･ After incubation

at 100c for 1 day, 0.01 ml of the incubation mixture was

subjected to polyacrylamide gel electrophoresis as described

by Davie (61). Gels were stained for protein with Coモ)maSSie

brilliant blue R. a,･ alcohol dehydrogenase, b,･ alkaline

phosphataser c,I hemoglobint a,･ y-globulint e
;
.

glucose oxidase.

f,･ insulin･ぬch right track; Without i mM CaC12, each left

track; with 1 mM CaC12･
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Fig. 21. 且ction of ODF 2皇?rqanel■1e-1ipid阜･
A membrane fraction

from spinach leaves was incubated with ODFt then.neutral lipids

and phospholipids were extracted from the reaction mixtures

and subjected
to silica thin layer chronatography as described

under Materials -and Methods (b and a). Control was run

without ODF (a and c)･ Sulfuric acid (50%. v/v) containing

0.5%(w/v) vanillin was used for detection of spots･
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Fig. 22. Action of ODF on pbospholipids_･ Phospholipid 【

phosphatidyl inosito1 (a) , phosphatidyl glycero1 (b) ,

phospbatidyl ethanolam土ne (c) or phospbad土dyl cbo1土ne (a) 】

was ユncubated w土tb ODF, then lユp土ds were extracted from the

incubation m土Ⅹture and subjected
to silica thin layer

chromatography as described under Materials and Methods

( each right t土ack). Each left track･. phospholipid itself

used as substrate.
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chlolropla～sts. Spinach

chloroplas七s were incubated with ODF 土n the presence of

CaC12 for the times indicated as described under Materials

and Methods･ Then the incubation mixtures were centrifuged

at 105,000 Ⅹ皇for 2 hr, and the supernatant (□) and

precipitate (A ) were assayed for ODF activity. The activity

is expressed as percentage of ODF activity in a given fraction
●

relative to that 土n the 土ncubatlon m土Ⅹture before lncubat土on.

'X = ODF activity in the incubation mixture containing no

chloroplasts･ ○ : loss of ODF act土Ⅴ土ty土n the土ncubatlon

mixture containing chloroplasts. e : triosephosphate

土somerase act土Ⅴ土ty土n 105,000 Ⅹ皇Supernatant･
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主立聖旦･TheL composition of the incubation mixtures was initially

as follows: a; 0･19 ml of organel■1e-suspension, 0･2 ml of the

suspending mediumand O･005 ml of O･1 M CaC12,
b･･ the samel aS

for lla,I
except that water was substituted for O･OI M CaC12,

c･･ 0･39 ml of the suspending medium and O･05 ml of O･1
M CaC12,

d; the same as for ■-a-I. At the times 土nd土cated by arrows. 0.005

ml of partially purified ODF preparation or O･05 M Tris-HCl

buffer.pH 7.5, was added into the incubation mlxtures･
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25. Effects of

absorbance

d土valen七 metal土ons on decrease 土n

生旦圭旦空聖 土ncubat土on of

with ODF･工n土t土allyJ eaCh土ncubation mixture was composed of
._
___::~二■_.I_

■_~~
_
.
_

0･19 ml of org･anelle-suspension, 0.2 ml of the suspending

medium and 0.005 ml of 0.i M metal salt indicated. At the

times indicated by arrows′ part土ally purified OD甘 preparation

(0.005 ml) was added 土nto the 土ncubatlon mixture.
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