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Genome editing in bread wheat toward reducing allergenic gluten
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In wheat, gliadins are seed storage proteins and major components of gluten
in flour. The copy number of genes encoding gliadins is particularly high, and some of these
proteins are allergenic. We previously reported that the expression of the multiple genes is
independently regulated in seed developmental stage. In this study, CRISPR/Cas9 genome editing
technique was applied to identify transcription factors that regulate the expression of each gliadin

gene. In addition, genome editing of candidate transcription factors, namely SPA and SHP, was
performed to establish hypoallergenic wheat lines. Since we could not obtain mutant lines by
introducing Cas9 and gRNA RNPs, we conducted the experiment by introducing plasmid vectors into
immature embryos using the particle delivery system. As a result, lines with mutations in three
homoeologous genes were obtained in SPA, however no mutant line was obtained in SHP. Conditions for
increasing genome editing efficiency need to be determined.
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