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CRISPR-Cas3-based SCID rats for transplantation medicine

Dr. Tomoji Mashimo
(Division of Animal Genetics, Laboratory Animal Research Center, Institute of Medical Science,
The University of Tokyo)

Immunodeficient animal models are essential tools in regenerative medicine, cancer research,
and transplantation studies. We have previously generated immunodeficient rats using ZFN,
TALEN, and CRISPR-Cas9. Here, we developed a novel immunodeficient rat model using CRISPR-
Cas3, a domestically developed technology with Freedom-to-Operate (FTO) status.

CRISPR-Cas3 enables large deletions in immune-related genes, allowing stable, long-term
immunodeficiency. We targeted l12rg and Rag2, successfully establishing SCID rats with strong
immunosuppression. Compared to CRISPR-Cas9, Cas3 generates broader genome modifications,
offering a more efficient method for creating disease models. Our Cas3-based rats support
xenotransplantation and human tumor transplantation (PDX models), providing a valuable
platform for both academic and industrial applications. As a versatile and accessible resource,
these rats are designed for researchers and companies developing cell-based therapies and
regenerative medicine. The CRISPR-Cas3 system also facilitates both knockouts and knock-ins in
rats and mice, expanding its potential for disease modeling. We will discuss the generation
process, characterization, and applications of our immunodeficient rats, highlighting their
advantages.
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