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Development of novel genome editing tool for gene therapy and its application to
cancer therapy
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In this study, we aimed to develop novel therapeutic tools that combine the
advantages of molecularly targeted drugs and antibody drugs by applying genome-editing technology.
Specifically, we attempted to construct a novel tool (scFv-Cas9) by fusing a single-chain antibody
fragment (scFv) with Cas9 protein, and used it together with gRNA targeting leukemia-causing
chimeric genes. Here, we tried to i) establish a chimeric gene-specific genome editing system using
cultured cells, and ii) develop the scFv-Cas9 tool and analyze it in the mouse. The results suggest
that deletion of the chimeric gene eliminate leukemic cells. However, the scFv-Cas9 tool itself has
not yet been evaluated because of the difficulty in purifying the scFv-Cas9 fusion protein. We will
further improve the purification method and investigate other fusion methods.
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