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Biochemical studies on pollen XV

Glucose- 6 -phosphate and 6-phosphogluconate dehydrogenase in the pollen of

pinus densiflora
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pH (2 7.4, => F7 OREVTIZ7.5~7.8 TH b
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-P DH o4 Dickens %955 F Ok, B
g 7e &7 S DHHIC W T W3 ) BT Tl &
b AUE MiEEHE & 4 KHCO,-EDTA iR T &



B+ 85K - o IR B D eI RFTE XV HAEH 4% $16% 1975 31
£ e 007} -
S 5
> o.05} 3 006} -
" 0. 04k w 0.05F o/
: > .
E g) 0. 03 | D‘ 0. 04 ™
© (@]
<3 o0.02f > 0.03 !
— >
© & L
& -~
o ) ] ] ] o 0.0l u
- 7 8 9 10 .
N S R
pH 6 7 8 0.5M 0.5 1.0 I.5
———— KHCO;- E_xtractlon
Fig. 1. Relation between pH and the activity of bol;flfhfr p(hsmha!e 5'?,1.‘2.3; with [oth)
dehydrogenase. T':goii?TA
The experiments Were carried out at a YOOT'U Fig. 2. Effects of extraction solvent and extraction
temperature‘ for 1 min. See the text for experi- time on the activity of dehydrogenase.
mental details. The activities were measured after 1 min reac-
O O : Glucose- 6 -phosphate (G-6 -P) dehy- tion at pH 85 at a room temperature.
drogenase .
—:
®—@® : 6-phosphogluconate (6-PG) dehydro- O—O: } G-6 -P dehydrogenase
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Fig. 3. Effect of enzyme concentration on the activity of dehydrogenase.
%1 The extract with 0.5 M KHCO,-EDTA at pH 8.0 was used as a original enzyme solution.
%2 The activities were measured after 1~5 min reaction at pH 8.5 at a room temperature.

2_2 } Same as in Fig. 1
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Fig. 4. Effect of dialysis on the activity of dehy-
drogenase.

The activities were measured same as in Fig. 3.
The original enzyme solution shown in Fig. 3 was
diluted with 5 vol. of distilled water in O——0O
and @—@®, and the dialyzed enzyme solution
described in the text was diluted with 3 vol. of
distilled water in O------ O and @------ ®

8 ______ 8 } G-6 -P dehydrogenase
: ______ : } 6-PG dehydrogenase
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—f%i2G-6-P, 6-PG DH |(3#iEE L L C
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-PGDH ek iz, #uz NAD 20EE§ 5
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Fig. 5. Effects of NADP and NAD on the acti-
vity of dehydrogenase.
The dialyzed enzyme solution diluted with 2 vol.
of distilled water was used, and the activities
were measured same as in Fig. 3.

O——0O : NADP added
Q- O : NAD added

® —@  NADP added.
® @® : NAD added

} G-6-P dehydrogenase

} 6-PG dehydrogenase
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4 < NADP IcHRWTH 25, G-6-P DH ¥}
&1 NAD »° NADP ifhior & & #y 7 %0 isit %
L7,

TERBERE KM, F 2 2 bR S 2 G-6-P
DH i, K, Mg?", Ca*" Mn*"7% » . 6-PG
DH &tz K, Na*, Mg?*, Ca®', Mn*' 7 ¥ |2
LoTMIEBEINDE I ED2HEZI NN THDB D
TR P RO EEFR IS N B KRR
4 x>z et L7z (Table 1), G-6-P DH

D¥a. KT Na'ld 5 4o IO T & st &
Table 1. Effects of some metal ions and re-
agents on the activity of dehy-
drogenase.

X~ Activity Relative activity (%)

Reagents (M)~ G-6-P dehydrogenase 6-PG dehydrogenase
Reagents ™~ 1072 107%  107%  107% 1073 107*
None 100 100 100 100 100 100
KCl 113.0  108.3 100.0 1049 100.0  100.0
NaCl 128.3 123.3 108.3  95.0  90.0  100.0
MgCl. 176.7 1417 1150 156.1 134.1 975
CaCl, 168.3 1517 111.7  93.2 11l.4 9.7
MnCl, 146.7 133.3 110.0 97.5 121.3  97.5
CoCl, 106.5 115.2 42.5  75.0
AlCl 38.2 927 103.6 0.0 8.0 90.0
FeCl. 81.8  100.0 48.8  92.7
FeCl, 54.5  100.0 58.5  100.0
ZnS0, 10.9  107.3 0.0 90.0
CuS0, 45.5  100.0 48.8  85.4
HgCl, 0.0  60.7 0.0 48.8
AgNO, 0.0 0.0 0.0 0.0
CH,ICOOH 72.8  75.3 72.1  78.8
PCMB 19.8  43.2 42 117
Cystine 95.1 74.5
PCMB + Cysteine* 48.1 20.0
PCMB -+ Glutathione* 66.7 18.3
Cystine+ Cysteine* 92.7 83.6
EDTA 98.7  98.7 8.3 843
NaF 85.2  85.2 4.5 745

The dialyzed enzyme solution diluted with 2 vol. of
distilled water was used, and the activities were
measured after 5 min reaction at pH 85 at a room
temperature.

* See the text for experimental details.

s s & (UWTFZc#32), 10 MTERENR
13%. 28% & HFiEMM A% /R, Mg*", Ca*',
Mn** 2 10 M TE N F 1 77%. 68% . 4T% D 1 14
KERLZZ, K, Mg**, Ca®"| Mn?"|z & % &M
Kiz Glock 5D 7 v FFROREERICOWTD
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-PG DH 7354 107°M 7 v 1{b+ ) ™7 2T 25%.10
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Fig. 6. Activity of dehydrogenase during the
germination of the pollen of Pinus densi-
flora.

The extracts from the mature and the germina-
ted-pollen with 0.5 M KHCO,-EDTA at pH 8.0
were diluted with 3 vol. of distilled water, then
used for enzyme assay. The activities were

measured same as in Table 1.

2 9 } Same as in Fig. 1
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Summary

Glucose- 6 -phosphate (G-6 -P), 6-phosphogluconate (6-PG) dehydrogenases in the pollen of Pinus
densiflora were studied. The results obtained are as follows.

1. The optimum pH values of both dehydrogenases were 8.5.

2. By dialysis against for 0.02 M Tris buffer at pH 7.5, the G- 6 -P dehydrogenase activity was not
decreased, but decreased about 17% in the 6 -PG dehydrogenase.

3. Both dehydrogenases required NADP for their prosthetic groups, while the G- 6 -P dehydrogenase
activity with NAD was about 7% of that in the presence of NADP.

4. The enzymatic reaction of G-6-P dehydrogenase was promoted by K*(13%), Na*(28%), Mg?*
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(77%), Ca?*(68%) and Mn**(47%) and that of 6-PG dehydrogenase by Mg?*(56%), Ca**(11%) and Mn?*"
(21%). Both dehydrogenases were inhibited by Fe*', Fe*', Zn*", Cu?*, Hg?* and Ag*. Co®" was also
inhibitory for the 6-PG dehydrogenase. Both dehydrogenases were inhibited by PCMB and monoiodoa-
cetic acid, but the inhibition by PCMB was partially restored by the addition of cysteine or glutathione.
5. During the germination of the pollen on sucrose-agar medium, both dehydrogenase activities in-
creased with the lapse of time, especially the G-6-P dehydrogenase activity increased at the early

stage of growth.
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