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Genetic engineering of chloroplast genome in higher plants has been attempted since
1980’s, and has been successful in tobacco and several species. Chloroplast
transformation has advantages over nuclear genome, because i) maternal inheritance
of the genome eliminates dispersal of a transgene through pollen, ii) no gene silencing
allows transgene to be expressed at high level, and iii) homologous recombination
targets a transgene into a desired genomic region. Despite such advantages, efficiency
of chloroplast transformation is extremely low in rice and other crops. We reasoned
that one obstacle may be a small size of chloroplasts in these species. In this study, we
propose to utilize a mutant that has enlarged chloroplasts. Isolation and
characterization of a rice mutant showing large chloroplasts, identification of the gene
responsible for this mutation, and an attempt to use this line for rice chloroplast
transformation, have been conducted.
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