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In the treatment of hereditary diseases using genome editing technology, common methods such as
CRISPR/Cas9 are known to cause off-target mutations. This can compromise genome stability and
increase the risk of cancer and cell function abnormalities. To address these issues, we have
developed new techniques called NICER and MILD. These methods do not use DNA double-strand
breaks, exogenous DNA, or reverse transcriptase, significantly reducing the risk of off-target
mutations.

The NICER method induces specific nicks in mutant alleles in cells with heterozygous mutations and
further induces nicks in homologous chromosomes to promote inter-homolog homologous
recombination, correcting heterozygous mutations. A single application of NICER achieved a gene
correction efficiency of 5-6%, and repeated applications achieved over 15%. NICER could efficiently
correct not only small insertions/deletions and missense mutations but also larger deletions over 600
bp. The NICER method has successfully corrected and restored function in multiple hereditary
diseases, including the FANCA gene in Fanconi anemia, the ADH5 gene in hereditary aplastic
anemia (AMeD syndrome), the ELANE gene and the COL7A gene in recessive dystrophic
epidermolysis bullosa in severe congenital neutropenia, by converting mutant genes to wild-type
sequences and recovering cellular function.

The MILD method uses multiple nicks to efficiently induce long deletions. This method can generate
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multiple nicks only in the target chromosome, while the homologous chromosome, which receives
only a single nick, has a very low mutation frequency. This allows allele-specific gene disruption in
autosomes. We have successfully edited the DMD gene in Duchenne muscular dystrophy, the DMPK
gene in myotonic dystrophy type | (DM1), and the COL7A gene in dominant dystrophic epidermolysis
bullosa, achieving the restoration of normal phenotypes at the cellular level.

Functional studies have shown that NICER does not rely on cell cycle regulation completely and can
be applied to post-mitotic cells, making it promising for the treatment of nerve and muscle cells.
Additionally, we used comprehensive genome analysis techniques, including whole-genome
sequencing and amplicon sequencing, to perform off-target mutation frequency analysis. These
methods have been proven to achieve very low frequencies of off-target mutations.

Based on these achievements, we have filed patent applications in Japan, the United States, Europe,
and China, and have entered into a joint research agreement with company G.



