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Plant mitochondrial genome repair and cytoplasmic male sterility using the
mitoTALEN method.

ARIMURA, Shin-ichi

11,700,000

mitoTALEN CMS orfl17Sha
DNA
TALEN
CMS

DNA
CMS F1

We developed and applied a novel mitochondrial genome editing technology, "
mitoTALEN,"™ to elucidate the function of orfll7Sha, a causative gene of cytoplasmic male sterility
(CMS) in plants. Targeted disruption of this mitochondrial ORF successfully restored fertility,
confirming its role In pollen abortion. Additionally, comprehensive analysis of the mitochondrial
genome after editing revealed diverse DNA repair mechanisms unique to plant mitochondria. We also
established base-editing technologies for precise nucleotide substitutions in mitochondrial and
plastid genomes. These achievements not only deepen our understanding of organellar genome function
and repair but also offer new tools for reversible CMS control and innovative plant breeding
strategies. The outcomes have led to extensive international collaborations and contributed to the
formation of a global research hub on plant organelle biology.
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