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The CRISPR-Cas9 system has been widely applied in agriculture, biotechnology, and medicine. Especially,
The CRISPR-Cas9 system exhibits tremendous potential in the field of medicine; however, off-target
effects remain a major challenge. Recently, Mashimo et al. have reported that the CRISPR—Cas3 system
has been shown to induce genome editing in human cells and to have lower off-target activity compared
to Cas9. Chimeric antigen receptor (CAR) T-cell therapy has emerged as a next—generation cancer
immunotherapy, especially for hematological malignancies. However, challenges remain, such as high
manufacturing costs and limited efficacy against solid tumors. To overcome these issues, Tamada et
al. have also recently developed a next—generation CAR-T cell therapy that exerts a high anti—tumor
effect even in solid cancers by using IL-7/CCL19 expressing CAR-T cells that secrete cytokines and
chemokines, which named PRIME (Proliferation inducing and migration enhancing) CAR-T cells

We combined CRISPR-Cas3 genome editing technology with PRIME CAR-T cell production techniques to
develop allogeneic CAR-T cell therapy effective against solid tumors. In this study, we established
a novel CRISPR-Cas3 genome editing platform which demonstrated high knockout efficiency with
apparently no off-target effects, and generated allogeneic CAR-T cell platform by deleting the
endogenous T-cell receptor (TRAC) and beta—2 microglobulin (B2M) with CRISPR-Cas3. The allogeneic
CAR-T cells exhibited reduce activity of graft-versus—host defense and immune rejection. Moreover,
no off-target mutations were observed in TRAC or B2M deleted cells generated with the CRISPR-Cas3
system in human T cells.

These results show that the genome editing technology CRISPR-Cas3 is a safer and more desirable
genome editing tool than CRISPR-Cas9 which is widely used in the field of gene therapy. The allo—
PRIME CAR-T technology established in this study is planned to be applied for a patent, commercialized

and licensed out to pharmaceutical companies



