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ABSTRACT

In study on the appropriate conditions of low-energy ion beam for mutation
induction in rice, using Thai purple rice as indicator; ion species were N*+N,",
accelerated by 60-100 kV; and the ion fluences were 1x10'°-8x10" ions/cm® Nine
mutants (seedling) with green leaf blade and leaf sheath were obtained from 4,800
ion-bombarded Thai purple rice seeds. The ion-induction mutation found in the ion-
bombarded rice plants was random phenomenon. There was no correlation between
the ion energies, survival and mutation frequency in Thai purple rice in the
bombardment conditions applied. HAT-RAPD (High Annealing Temperature-RAPD)
was chosen for DNA investigation. Of 10 arbitary primers a primer named OPK14,
revealed genetic variation between the mutants and control. An additional DNA band
at 600 bp was detected in 3 of the 9 mutants. Amino acid sequence analysis showed
that the polypeptide belonged to members of cytochrome P450 with the highest

identity of 92% to cytochrome P450 protein of Oryza sativa japonica.



Low-energy ion beam bombardments at accelerated energies in the range of
60-100 kV and ion fluences of 1 x 10'°— 5 x 10’ ions/cm? were chosen for mutation
induction in Thai jasmine rice (Oryza sativa L. cv. KDML 105). Eight mutants,
designated PKOS1, PKOS2, PKOS3, TKOS4, SKOS5, BKOS6, RCS, and UKOS9,
were obtained from the ion bombardment on several ten thousands of dehusked
KDML 105 seeds. The ion bombardment produced broad mutational spectra of
phenotypic variations in the eight mutants. The phenotypic changes found in the
mutants were photoperiod insensitive, semidwarf, spindly, early flowering (early
maturing), including color change in tissue and organs, and etc. One of the rice
mutants, BKOS6 was intensively characterized. This mutant was obtained from
KDML105 embryos bombarded with N* + N," ions accelerated at 60 kV and an ion
fluence of 2 x 10 ions/cm® Phenotypic variations of BKOS6 were semidearf,
red/purple color in leaf sheath, collar, auricles, ligule, dark brown hull and seed coat,
and dark brown stripes on leaf blade. Using HAT-RAPD, two primers (OPK10,
OPH15) revealed two additional DNA bands at 450 bp and 400 bp in the BKOS6
mutant. DNA sequencing showed that the 450 bp and the 400 bp fragments were 60
% and 61% identity to genes encoding flavanoid 3'hydroxylase and cytochrome P450
of Oryza sativa japonica, respectively.

In studies on the expression of genes involved in phenotypic variations found
in the rice mutants using HAT-RAPD, OPH19 primer revealed interesting additional
cDNA band at 563 bp of TKOS4. cDNA sequencing and sequence comparison
showed that the 563 bp fragments (designated ATK181) was 100 % identity to amino
acid sequence of 14-3-3-like protein of Oryza sativa subsp. Japonica, and 90%
identity to amino acid sequence of 14-3-3 protein of Nicotiana tabacum.
Overexpression of the 14-3-3 gene, encoded 14-3-3 protein which binds to and
represses the activity of a bZip transcription factor, RSG (REPRESSION OF SHOOT

GROWTH), in TKOS4, is expected to result in tall and spindly phenotype of TKOSA4.
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