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Development of a homologous recombination-based plant breeding technique in rice
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Homologous recombination-based gene targeting in rice is a precise and
reproducible technique to modify endogenous genes into diverse forms such as knock out, knock-in,
creating fusion gene and introducing nucleotide substitution. It is also a promising strategy to develop
a “ New plant breeding technique (NBT)” if it was combined with a positive selection marker elimination
system that leaves no footprints on the targeted gene. In this study, modified plant DNA transposon
family was chosen for the system. The codon of a hyper active derivative of the transposase gene was
optimized to rice, and its function as a marker gene elimination system was confirmed in rice genome.
Then the system was integrated into the gene targeting vector which was designed to introduce two
nucleotide substitution to endogenous OsRacGEF1 gene. The modified rice plant is assumed to express
constitutive active OsRacGEF1 and show enhanced immune response against to rice blast fungus.
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