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Natural killer T cells (NKT cells), a subset of T cells, are immunocytes that exert direct anti-cancer effects.
Furthermore, NKT cells express T cell antigen receptors that are ubiquitous in all humans, and bind to also
ubiquitous CD1d, a major histocompatibility complex (MHC)-like molecule expressed on antigen-presenting
cells. By recognizing glycolipids, NKT cells exhibit an indirect adjuvant action, activating both NK cells and
killer T cells. Because of their direct and indirect anti-cancer properties, NKT cells exhibit stronger antitumor
activity than conventional T cells. Clinical trials of NKT cell-targeted cancer therapy have been conducted
for advanced lung cancer, maxillary cancer, head and neck cancer, and oral melanoma, among others, and
have been recognized for their efficacy. This treatment method is expected to have long-lasting effects that
last for years following the initial administration, with minimal burden on the patient. Despite this, only
one-third of patients who require it receive the therapy; hence, NKT cell replacement therapy is a vital
complement to conventional treatment methods. So, we proposed a therapy that stocks NKT cells obtained
from healthy individuals, mass-produces them, and replenishes them to cancer patients. However, NKT cells
account for only 0.01%-0.1% of human peripheral blood, making it challenging to produce them consistently

with current technological advancements.

To address this challenge, we established a system for producing NKT cells from induced pluripotent stem
(iPS) cells, which have unlimited proliferative capacity. We established a Cell Processing Center (CPC) within
RIKEN to generate 1PS cells from blood samples collected from healthy volunteers. We then differentiated
these iPS cells into NKT cells GPS-NKT cells) and conducted preclinical tests to confirm their safety and

efficacy.

To advance the clinical development of iIPS-NKT cells, we collaborated with Chiba University to determine
the allowable dosage and frequency of administration for iPS-NKT cells and created a clinical trial protocol.
Wey optimized the manufacturing process and performed stability testing to ensure that iPS-NKT cells will

maintain their efficacy until administration.

In addition to mass-producing iPS-NKT cells, we also challenged themselves to generate a type of iPS-NKT
cells that exhibit an adjuvant effect without antigen-presenting cells. Furthermore, we have been generating

iPS-derived antigen-presenting cells (iPS-APCs) that could be mass-produced.

Overall, this research is significant because it has successfully developed a technology for the mass
production of clinically viable iPS-NKT cells, which have both direct and indirect anti-cancer properties. The
1PS-NKT cells have been verified to be safe and effective in preclinical tests, and two clinical trials have been
initiated to further evaluate their safety and efficacy. If approved, iPS-NKT cells have the potential to become
a widely used cancer immunotherapy option that is less expensive and of more stable quality than autologous
T-cell therapy. This research has the potential to make a significant impact in the field of regenerative

medicine and cancer therapy.



