it - FH L BAETER O T > 7 AR

HATeFasik H21% 525 1981 29

IR 3

BAEAERF DT >~

7 AR

hATHOHE S - FTH B

Starch synthetase from mature pollen grains
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Tablel. Activities of starch granule-bound starch synthetase and soluble starch
synthetase from various kinds of mature quiescent pollen grains

L-KI Starch granule-bound : Soluble : n mol
Pollen ZOt' n mol glucose incorp. granule incorp.
TeaGHun /hr/mg starch glucose /hr/mg protein
Trachyarupus excelsa + 1.5 (0.3)
Camellia japonica — 1.1 (0.2)
Camellia sinensis - 1.2 (0.2)
Camellia sasanqua - 0.1 (0.02)
Lilium  longiflorum + 4.0 (0.8)
Hibiscus syriacus + -+ 3.6 (0.7)
Althaea rosea +++ 42.1 (8.4)
Zea mays +++ 18.2 (3.6)
12.0 (2.4)*
Pinus thunbergii + 37.5 (7.5)

Reaction mixtures contained (in x mole) : ADP-*C-glucose or UDP-'*C-glucose (*), 0.5;
Tris-malate (pH 8.6) or Tris-HCI (pH 8.0) buffer, 10; KCI, 5; and 2 mg of starch granules or
100 ul soluble enzyme containing 2 mg of amyloplast,in final volume of 200 yl.

Figures in parentheses are the percentages of *C-glucose transferred from the substrate
to the primer.

Table 2. Changes in activities of soluble starch synthetase and phosphorylase during the growth
of Camellia pollens

Camellia japonica Camellia sasanqua Camellia sinensis
Incubation time Starch Phosphorylase Starch Phosphorylase Starch Phosphorylase
of pollen (hr) synthetase synthetase synthetase
Activity

n mole 'C-glucose incorporated/ hr / mg protein

0 2.2+0.3 0.7£0.4 0.2+0.0 0.640.1 2.4%0.6 1.7£0.3
1 0.6x0.4 1.2+0.2 1.1+1.3 1.5+£0.6 2.7%£1.9 2.7£0.9
3 0.8+0.5 0.9+0.3 3.8+£1.0 2.9%1.2 4.0£2.3 3.3+1.4
15 — - 1.3+0.2 3.2+0.1 0.14+0.1 4.2+0.7
(0.6) (0.8)

Pollens were incubated on 0.3 M sucrose-1.2 % agar-plate medium at 25°C. Figures in parentheses
are the percentage of “‘C-glucose transferred from ADP-*C-glucose or'‘C-glucose-1-P to amylo
pectin.
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Table 3. Properties of starch granule-bound starch synthetase from Zea mays and Pinus
thunbergii pollens
Zea mays Pinus thunbergii
Experiment

for ADP-glucose

for UDP-glucose for ADP-glucose

Effect of ion

KCl 163* 157 129
ZnCl, 99 50 60
CaCl, 127 78 98
MnCl, - 72 —
MgCl, 99 81 95
CuS0O, . 64 —
NaF 127 98 105
EDTA 126 106 90
Opitimum pH 7.5-8.5 7.5-8.0 9.0-9.5
Michaelis constant 2.0x10*M 1.5X10*M ==

Assay conditions are the same described in table 1,except that the kind of ions, the pH

of buffer or the concentration of substrate are modified in each experiment.

control without ion.

* %
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Summary

Occurrence of starch granules and starch synthetase in 9 kinds of mature pollen grains was studied. The

higher activities of starch granule - bound starch synthetase and a large number of starch granules were

found in Althaea rosea, Zea mays and Pinus thunbergii pollens. Properties of the starch granule - bound

starch synthetase from Zea mays and Pinus thunbergii were studied ; their enzyme activities were enhanced

by potassium ion and their optimal pHs were found in alkaline side. For both ADP - and UDP - glucose,

each Km value of the enzyme from Zea mays was. ca. 2mM. On the other hand, weak activity of soluble

starch synthetase was detected in Camellia japonica, C. sinensis and C. sasanqua pollen grains in which

starch granules could not found. However, in each pollen, the activity of soluble starch synthetase

scarecely changed with pollen growth.






