B 5 e o e ERE XXV

HATEMFEESsE $£27% H25 1981 1

IR &

ek D& Ie XXIV
FrEO LRI b3y R TORER

BB - ERARE - RS
T - R~ T

Biochemical studies on pollen XXIV
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afiE &t 0.05 M) »EEEEE. pH 7.5, LI TF#IC
v 3 BEVETR L W&ED) % AW T whole homogenate %
AML., chrolk Ty ry, S harRyY 7,
170 —ABSGOSEEToIMN, S ha v
7 S OREN T E 512 15,000~23,000 g, 20 53D
OSSR VLT,
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SERERRETT 5 7 ORI HOVIZHEC TZEN
EELT,

4. Fr7osiUIbar ) 7ToRE
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Fig. 1. Effect of pH on isocirate dehydrogenase,
succinate dehydrogenase and cyto-
chrome oxidase activities.

The dehydrogenase activities were assayed
using Thunberg tubes at 37°C. The activities were
calculated from the following formula : (1/t—
1/t’) X 100, where t is decolorization time (in
min) in the presence of added substrate, and t’ the
endogenous decolorization time (in min). The
cytochrome oxidase activity was measured at the
indicated pH by the method described previously
©® using the whole homogenate diluted with 3
volumes of the homogenizing medium, and is
expressed as units per g of fresh pollen.

A——A  Isocitrate dehydrogenase

[J——[] Succinate dehydrogenase

O——0 Cytochrome oxidase
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7 OYE, EFEMBERLE., AR OREEEEE
& hiTotz,

& U IZ FHif%EER & L Twhole homogenate (0.5
Mz = BB %) #HvT, IDH,.SDH.,CytOx
S L pH OREfREFA/FEE (Fig. 1) . IDH & SDH
I& pH 8.0, CytOx (% pH 7.0 TE N ZIFRADIENGE

RO T LEOERIZ IS D pH TIT -7z,

IDH 13 #fif##% = L T NAD Z7:13 NADP 2 E L
THIEDAONTWS, b vETa YL IDH O
HE I Ay Y 7HSES (15,000 g, 20 05

DIESF) % D CRET L iR, NADP FiNThEL
EHEER L NAD HINTH NADPIZEENTHI 27 %
DOEMEZE R U 723 LB D EE T 3T ~T NADP 27k
mLciF-o7z,

Table 1. Effect of sucrose concentration of homogenizing medium on enzyme activities of
whole homogenate
Activity
%
Sucrose concentration N ADP-specific Succinate Cytochrome
(M) isocitrate dehydrogenase oxidase
dehydrogenase

0.25 6,800 500 7,200
0.50 9,600 600 11,600

The activities were measured as described previously!” except that the experiments

were carried out at optimum pH described under “Materials and Methods”, and are

expressed as units per g of fresh pollen.

AR Tk~ 72 B 4 5. homogenizing medium
L T0.25M, 0.5M¥ = #¥A IR % v, whole
homogenate % FA% U ATECOBEFRIGME %2 JE L 72 F5
$ (Table1), 0.5 My a3 $HAROHE 0.25 ML
AN T IDH 8 £ U CytOx 1 7 D SDH 1335 58
WHEERTOTUTTANTO0.5 My a JERZ v
THIARST 8 % 1T - 720

AI¥ROICELCT I ba v B Y 743 (15,000 g, 20
) B EER. T 7 v Y — A4 (105,000 g, 60 43)
% FH% L SDH. CytOx y&EM: % I7E L 7o/, 4 SDH

TEMED 11.6 %. 4 CytOx IEMED 4.1 B 2R L 72,
INSDEW»SAT, 270V —LEIAD I b
AV TORABTFREINDG, ZZTELNIEE
AT bary R 7HEHGESEHE. RICESNS S
7 oY —Alisrthe SDH, CytOx 1&MH 28R L 724
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7 DAY IE 23,000 g, 20 D LR VT,
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fEMOBE L — L Twb,

Table 2. Distribution of nitrogen, ribonucleic acid-P and deoxyribonucleic acid-P
among subcellular fractions isolated from the pollen
Frastion Nitrogen RNA-P DNA-P
(mg)* (%) (ug)* (%) (ug)* (%)
Whole homogenate 29.89 100 235.0 100 111.0 100
Nuclei 5.76 19.2 59.1 25.1 102.1 91.0
Starch 0.78 2.6 20.8 8.8 0 0
Mitochondria 1.75 5.9 19.8 8.4 0 0
Microsomes 3.17 10.6 46.2 19.7 0 0
Supernatant 18.04 60.3 81.0 32.6 0 0

* Contents per g of fresh pollen
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BHEZDOWTER, RNA Y > DNA Y & &
PRE LGSR (Table2), ERIIBES, LiEHE
ﬁm%%ﬂﬁﬂﬂf@m&RNAUV@Tﬁvyﬁ%®
B RTF P IEHIODIHE AN T 2B, 2
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g

4 %%\ DNA Y V3L D AARH & v, 3T
FEIPaAYRY 7@ o075 R M5 L2y DNA
DEET 22NN TERD, SED MY ET
IVIEMDSEETIE T < VIEHO » R F + 168
DIGFE AR DNA 3 S s - 72,

Table 3. Distribution of enzyme activities among subcellular fractions isolated
from the pollen
Activity
Fraction NADP-specific Succinate Cytochrome
isocitrate dehydrogenase oxidase
dehydrogenase
(units) (%) (units) (%) (units) (%)
Whole homogenate 9,600 100 600 100 11,600 100
Nuclei 0 0 40.0 6.7 1,680 14.5
Starch 0 0 15.0 2.5 360 3.1
Mitochondria 140 1.5 486.0 81.0 8,880 76.5
Microsomes 0 0 0 0 0 0
Supernatant 8,800 91.7 0 0 0 0
The activities were measured same as in Table 1, and are expressed as
units per g of fresh pollen.
RICBES % IV RPEULER, B 77> RS ERNBEMD 2 DD R > 1 FEERR % £ o

HTIEHS»ICBETH B S ha v P Y 7,
270V —LHYEESHIZEAERIEERSY,
NOSDESFET V7Y ORAIZIZEAE G EE
ZHN2, I haY R 7HYESS % Janus Green
BTRET I LHOEFROILE, ERET5Y
VBB ETT D HROFERID A & N % 728 FEEM B
BTRI b2y P 7HEOMESBEO SN, —F
270V —LEMZIEFI AR TORAIED
DB o Tz, e BHERIRERL & 53 L 22 v CHEE L
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YAWT HNF IS F g S T 00
Ty Ry 2 (O RO P2 YENR f — | P
VIVREDY 7 5 A O EOTERHNI DV T HHERE
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M IDH W& KER S LS SR & 7z,
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VIO AR F v TERIODFE L AT 2 0RER

TW2X5THs, SDH, CytOx {EMHEIE T 70 —
Ly EEESICEREESRT, S o R 7HY
53 SDH D 81 %. CytOx {&HD 76.5 %58
M & /e i 5z SDH & D 6.7 %. CytOx &
TED 14.5 BEMU L. s ba >y RY 70
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FU7 (23,000 g @ GESY) dHER & < SEEh
TWwaEEZ N2, E 51y a EHREAREE®
CED I LAV N ) THEHSERBRE T ENEZL
VLS, —RICHER L L b ICEERE S I RBCET
52 ENHSENTVLBDTHEUT ORFIHDOER
WKHTARTIOI bavy Ry 7HSEE2ERAL L,
FEHFMEOBERIG M 2 MG L 725558 (Fig. 2). IDH,
SDH. CytOx & D\ T5EBEMN I EEN TREFETB T
ZhEN 1.6, 2.1, L.3fEDOEMERED 517z,
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Fig.2. Changes in NADP-specific isocitrate
dehydrogenase, succinate dehydrogenase
and cytochrome oxidase activities during
germination of the pollen.

The activities were measured as described
previously  except that the experiments were
carried out at optimum pH described under
“Materials and Methods ”’

A——A (matured pollen)

A——A (germinated pollen)

NADP-specific isocitrate dehydrogenase acti-

vity of the mitochondrial fraction

B—M (matured pollen)

[J——-1 (germinated pollen)

Succinate dehydrogenase activity of the

mitochondrial fraction diluted with 3 volumes

of the homogenizing medium

®—@® (matured pollen)

O——C0O (germinated pollen)

Cytochrome oxidase activity of the mito-

chondrial fraction diluted with 9 volumes of the

homogenizing medium
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Summary

Subcellular fractions were prepared from the pollen of Zea Mays, and the mitochondrial fraction was
assayed for NADP-specfic isocitrate dehydrogenase, succinate dehydrogenase and cytochrome oxidase
activities. DNA-P was mainly localized in the nuclear fraction, and succinate dehydrogenase and
cytochrome oxidase in the fraction sedimented at 23,000 Xg for 20 min. The particulate fraction
sedimented at 23,000 X g was presumed to be the mitochondrial fraction from the staining with Janus Green
B, their Brown’s movement, electron microscopic appearance and enzyme activities. Both dehydrogenases
and cytochrome oxidase activities in the mitochondrial fraction increased during the germination of the

pollen on sucrose-agar medium.






