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ABSTRACT

The rice grain proteins have a
decisive influence in the chemical and
physical properties, nutritive value, and
appearance of rice grains. Accumulation
of rice proteins is affected directly by
temperature. Therefore, study of the
biosynthetic process of rice proteins and
their responses to environment would
benefit the knowledge for improving the
quality of rice. Although molecular
mechanisms of the biosynthesis for
storage proteins have been studies to a
certain extent in rice, how the
environment affects on endosperm
proteins are still unclear.

The main objectives of this study



were to study the temperature effects on
the expressions of rice grain proteins
using a concept of “proteomics”. A
japonica cultivar(Tainung 67, TNG 67)
and a indica cultivar (Taichung Native ,
TC(N)1) were grown in pots at a
phytotron under 30/25 “C (day/night).
At flowering the plants were moved to
35/30 C, 30/25 C, and 20/15 C for
temperature treatments. Grains were
sampled at 6, 9, 12, and 15 days after
flowering, and endosperm  were
dissected for analysis. Fresh weight,
level of dry weight, water content, nuclei
number, soluble protein,prolamins, and
glutelins were meastured. To determine
the expression pattern of endosperm
proteins, a high resolution
two-dimension  gel  electrophoresis
system was used.

The results showed that, in general,
plant growth and all physiological
processes were slowed down under low
temperature. Cultivar TC(N)1 was more
sensitive to low temperature than TNG
67. Under high temperature, however,
TC(N)1 had higher rate in the increase of
fresh weight and endosperm cell number
and soluble proteins than did the TNG
67. Glutelins level was significantly
higher than prolamins for both cultivar.
And the accumlation/expression of
gluteins was also earlier than that of
prolamins.

A total of 300 to 400 protein
polypeptides could be resolved by 2-D
gel. The expressions of polypeptides
were further quantified and characterized
by their coordinate molecular massed, pl,
and expression time course. The

expression  patterns of  protein
polypeptides in  TNG67  were
significantly  affected by  high
temperature. But in TC(N)! the

expression patterns were sensitive to low
temperature. Expression of near 33
polypeptides in TNG67 and near 32
polypeptides in TC{N)1 could be
regulated by temperature. During
endosperm development the amounts of

16 polypeptides in TNG67 and 14 in
TC(N)1 were increased. And the level of
7 polypeptides in TNG67 and 6 in
TC(N)I  were decreased  during
endosperm development. We selected
some spots which had significant
different between each treatment. The
sequences and functions of these
endosperm proteins were identified.

Keywords : rice; storage protein; temperature;
rice grain quality.
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% of sequence

Spet Accession covered by
Number pl Kd/Mr Protein identified number amine acid

{NCERBI) count

5 53 57.4/48.0 Enolase Q42971 36.8%

6 5.8 62.6/66.5 Rexmont GBSS (Waxy) protein AAF7T2561 47.0%

7 54  51.5/66.5 Rexmont GBSS (Waxy) protein AAFT2561 24.1%

8 54  58.7/51.7 UDPGase AAFG2555 8.6%

2 5.1 T4.7173.5 dnaK-type molecular chaperone BiP T03581 47.5%

3 4.9  62.6/334 Pdi mRNA for protein disufide isomerase BAA92322 61.1%

1 48  T78.1/EST Gerrn shoot cDNA clone S11020_8A AU0T0324 1.8%

4 5 64.0/64.1 CDNA clone E6081 7_3A C74910 8.7%




