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CAR-T cell therapy, which involves the use of T-cells transfected with a chimeric antigen receptor (CAR), exhibits
remarkable clinical effects against malignant hematopoietic malignancies; however, a technology capable of
demonstrating reliable effectiveness with respect to solid cancers is yet to be established. Against this backdrop, the
novel cytokine/chemokine-producing CAR-T-cell technology developed by Tamada et al. has demonstrated a remarkable
therapeutic effect on solid cancers in preclinical studies. Currently, high gene transfer efficiency and favorable cell
culturing is possible in cell preparations produced at the laboratory level. However, it is important to work towards the
practical use of this technology in the clinical environment and production of the required cells on a scale appropriate
for administration to cancer patients. In addition, developing an automated cell preparation system capable of providing
a stable supply of cells to numerous patients is of urgent need.

Based on this background and purpose, this project aims to establish a mass culturing system, which will be
indispensable for the practical application of next-generation CAR-T cells. In addition, aiming for greater efficiency and
automation, a technology for culturing methods using automated cell culturing equipment Y produced by Company X is
examined. Induction of CAR-T cells consists of 3 steps: initial stimulation for T-cell activation, culturing for gene
transfection, and expanded culturing after gene transfection. Each step includes a stimulation method, culturing method,
and a culturing period; the conditions for each were optimized. In addition, with regards to the method of gene
transfection via viral vectors, a comparison between the conventional method using reagent A and another method not
requiring pre-coating using reagent B was performed. As a result, for the method using reagent B, the final total cell
yield was 1 x 10° cells or more and the CAR gene transfer efficiency was 50-70%; additionally, results enabling cell
preparation on par with the clinical scale, which was envisioned as the initial objective, were obtained. Moreover, CAR-
T cells produced through this method exhibited significantly higher IFN-y production in response to cancer cells
expressing the target molecules, indicating that cytotoxic activity was induced without problems under mass culturing
conditions on a clinical scale.

Further, optimization of the automatic culturing protocol for CAR-T cells using equipment Y was carried out using
peripheral blood mononuclear cells (PBMCs) provided by healthy donors. A total of 10 studies including preliminary
studies have been carried out till date, and various conditions were evaluated with respect to the culture period,
application of stirring, timing, and quantity of medium exchange, and T-cell stimulation method used during gene
introduction, among others. As a result, the final total cell yield was calculated to be 1.4 x 10° cells, the CAR gene
transfer efficiency was 57%, and a final CAR-T cell yield of 7.9 x 108 cells was attained under specific culture conditions.
Furthermore, in a reproducibility verification test conducted using PBMCs from another donor, the final total cell yield
was 9.8 x 102 cells, the CAR gene transfer efficiency was 70%, and the final CAR-T cell yield was 6.9 x 108 cells.
Additionally, to assess the tumor reactivity of these CAR-T cells, they were co-cultured with positive tumor cells
expressing a target molecule of CAR and negative tumor cells not expressing CAR independently for 3 days; as a result,
IFN-y production was found to be significantly higher in response to the target molecule-positive tumor cells. Based on
these results, the automatic culture condition using the equipment Y was optimized, and the feasible manufacturing of
CAR-T cells exhibiting tumor reactivity on a scale applicable to clinical practice was confirmed.

In summary, the original R&D goal was largely achieved. The success factors include: 1) early selection of an
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appropriate automated culturing device, 2) consideration of planned culture conditions, 3) close communication and
cooperation with technical personnel at the equipment manufacturing centers, 4) collection of information concerning
automated culturing equipment, and 5) assignment and training of dedicated researchers in charge of the automated
culture equipment. As a result, it is expected that efforts towards the practical application of CAR-T cell therapies

involving partner companies will be accelerated in the future.
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