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Obijectives

For increasing the contents of specific free amino acids in rice
(Oryza sativa L.) cultivar Donganbyeo, the mutant cell lines
resistant to growth inhibition by S-(2-aminoethyl)-cysteine (AEC)
were selected from the callus irradiated with gamma rays through

embryo culture.

Results and Discussion

The treatment of 50 Gy gamma-ray revealed the highest
selection frequency at 0.75 mM and 1 mM AEC. The regeneration
rate of green plants showed a tendency to decrease according to
the increases of AEC concentration and irradiation dose. Four
AEC resistant Ms lines, LR3-69, LR5-132, LR7-2, and LR9-48,
were analyzed for protein and amino acid contents within
endosperm. In the four lines, total contents of amino acids was 26%,
7%, 29%, and 37%, respectively, greater than in Donganbyeo. The

most striking increases in the resistant lines occurred in lysine and

tryptophan levels. Lysine level of the four lines was 2.66, 1.58,
2.37, and 2.29 times, respectively, higher than that of Donganbyeo.
The changes of gene expression in response to AEC were
analyzed by 2-dimensional gel electrophoresis. Mutant specific
proteins in LR3-69, LR5-132, and LR9-48, were 4, 11, and 16
spots, respectively. De novo synthesized and enhanced proteins in
these mutant lines against AEC were 13, 11, and 9, and 7, 12, and
13 spots, respectively. Five proteins (L1, L2, L5, L6, and L7) were
identified as 33 kDa oxygen-evolving protein of photosystem 1[I,
ribulose-1,5-bisphosphate carboxylase (Rubisco) large subunit,
ascorbate peroxidase (APX), glutamine synthetase (GS), and
Cu/Zn superoxide dismutase (Cu/Zn SOD). Based on 2-DE
results, AEC stress-mediated responses of two antioxidant
enzymes, SOD, and APX, were examined. Comparing with 50.3%
increase of the control, the increasing rates of SOD activity in
LR3-69, LR7-2, and LR9-48 were 136.5%, 177.1%, and 184.8%,
respectively. After AEC treatment, the change of APX activity
level in the control was only 5.4% increase, while those of the
mutant lines, LR3-69, LR5-132, LR 7-2, and LR9-48, increased
1.6, 1.4, 2.4, and 4.0 fold higher than that of control, respectively.
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