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In accordance with the initial research plan, to develop efficient genome editing technique in human primary
CD8+ T cells, and to generate tumour-antigen specific CD8+T cells, Dr. Yasuo Ouchi’s group (Department of
Mucosal Immunology, School of Medicine, Chiba University) searched for the best condition for the
electroporation-based protein delivery into human CD8+T cells using recombinant GFP protein. From this
analysis, Dr. Yasuo Ouchi’s group find out an optimal cell and electroporation condition that enables highly
efficient protein delivery (Max. 87%) into primary human CD8+T cells.

On the other hand, Dr Hiroshi Nishimasu ’s group (Department of Biological Sciences, Graduate School of
Science, The University of Tokyo) generated recombinant spCas9-NLS (Nuclear Localization Sequence)
protein and purified the protein at a suitable purity for the electroporation. Next, Dr. Yasuo Ouchi’s group
design the gRNASs that targeting constant region of TCRo/f and PD-1 gene, and generated the gRNA using in
vitro transcription reaction. To check the target gene cleavage ability of these gRNAs, recombinant spCas9-
NLS protein and gRNA complex were formed in vitro, and mixed with the PCR amplified target DNA
fragments. From this result, we confirmed that the genomic region of the constant region of TCRo/p and PD-1
gene can be efficiently cleavage by the gRNAs and spCas9-NLS protein. Moreover, using the protein delivery
condition mentioned above, these gRNA/spCas9 complexes were delivered into human primary CD8+T cells,
and succeeded in the generation of TCR and PD-1 gene knockout CD8+T cells. In addition, Dr. Yasuo
Ouchi’s group design and developed several types of HDR (Homology-Directed Repair)-mediated gene
targeting vector for the gene knock-in. In the future, Dr. Yasuo Ouchi’s group will develop a more optimal
condition for genome editing in human CD8+T cells from the detailed condition optimization.

To develop a computer-based rapid immune response prediction system for human CD8+T cells against
tumour antigen, Dr. Yasuo Ouchi and Dr. Ashwini Patil’s group (Human Genome Center, The Institute of
Medical Science, The University of Tokyo) developed semi-automatic 3D protein structure modelling system
for the TCR/pMHC complex that can enables us to provide a structural insight into the recognition of antigen
by the TCR. Using this system, Dr. Yasuo Ouchi and Dr. Ashwini Patil’s group predicted the 3D protein
structure of previously reported melanoma antigen-specific TCR/ pHLA complex, and found some structural
errors of this TCR molecule. In the future, Dr. Ashwini’s group will automate this modelling system using a
supercomputer. In addition, Dr. Ashwini’s group is now investigating the structure of other previously reported
tumour antigen-specific TCRs.
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