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Development of low arsenic rice with enhanced phytochelatin synthase activity by
genome editing

Ishikawa, Satoru
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This study aimed to identify the amino acid required for arsenic (As)
-induced phytochelatin synthase (0OsPCS1) activity of rice and to produce low-As rice by enhancing
the enzyme activity. DNA fragments with random mutations in the C-terminal region of OsPCS1 were
introduced into recombinant yeast strains and screened for arsenic tolerance. We found that several
yeast strains with mutated OsPCS1 showed higher tolerance to As stress than those with wild-type
OsPCS1. The 0sPCS1 enzyme from the obtained As-tolerant OsPCS1 clones was produced in E. coli cells
and the amounts of phytochelatin (PCs) by arsenic addition were measured by LC-MS-MS. The results
showed that there was some mutated OsPCS1 that synthesized higher amounts of PCs than wild-type
OsPCS1. In the future, rice plants with enhanced OsPCS1 activity would be produced by genome
editing, and the As concentration in such rice plants should be analyzed.
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