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In this project, we have been working to develop a T-cell medicine that can be administered to anyone.
Current T-cell therapies use the patient’s T-cells as the material, but such “autologous” T—cell
midicine have problems, such as limited number of cells, high cost, time—consuming, and unstable
quality. To solve this problem, technologies have been developed to mass produce “allogeneic” T cells
from pluripotent stem cells (ES /iPS cells). However, in the case of allogeneic cells, if the HLA
type (blood type of white blood cells) does not match, they are rejected by the patient’s T cells

If the HLA is completely deleted, rejection by T cells can be prevented, but this time rejection by
NK cells will occur. In this project, the main focus has been on the development of technologies to
suppress rejection against HLA-deleted cells, including methods to efficiently regenerate tumor-—
infiltrating T cells. More specifically, we have decided to develop the following three technologies:
1) technology to prevent rejection by NK cells even when HLA is deleted; 2) technology to easily and
safely replace TCR and CAR in pluripotent stem cells or mature T cells as the source line; and 3)
technology to generate helper T cells from pluripotent stem cells. (3) Technology to generate helper
T cells from pluripotent stem cells.

Due to the failure to obtain potent ES cell line, the target cells were changed from ES cells to
iPS cells for the first two years, but the plan was changed back to ES cells again after the discovery
of ES cells with desirable characteristics. Regardless of this delayed the project, we were able to
achieve the goals of 1) technology to prevent rejection by NK cells even if HLA is defective, and 2)
development of a method to replace antigen receptors; during this period we were able to file an
application for a new technology, the “TCR cocktail method” . 3) The development of a method to
generate helper T cells also achieved its initial goal.

Here we describe in more detail for subject (2) mentioned above. We aimed to apply this method to
regenerate tumor—infiltrating lymphocytes (TILs). In the preceding “TCR cassette method” , The TCR
gene was inserted in pluripotent stem cells, but since the TCR obtained from TILs differs from patient
to patient, we developed a method to replace the TCR gene in “mature T cells” in this study. In
addition, since we are trying to reproduce the TCRs that are frequently present in TILs, there are
multiple candidate TCRs (on the order of 10-20). Thus, we aimed to develop a method to insert multiple
TCR genes even if the vectors are mixed, which we call it the “TCR cocktail method

This technology is characterized by the following two points
i) Only one cassette deck structure was used, because inserting two cassettes would result in the
possibility of two TCR genes being inserted
ii) To select cells that were successfully exchanged after the cassette tape was replaced, the
cassette deck was originally inserted with existing markers, and the cells were isolated as marker-—
negative cells after the replacement operation was performed.

Showing the data obtained by using Jurkat cell line, an application was filed on September 24,
2020. One year after filing the application, we added data on TCR gene replacement in regenerated T
cells and data obtained by the genome editing in addition to the RCME method, and filed a PCT
application in September 2021 (PCT/JP2021/035150).

Since the application was filed, we have improved the efficiency of cassette exchange in regenerated
T cells and achieved the myelostone set for each fiscal year. We believe we have achieved our initial

goals.



