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Development of HLA-modified induced pluripotent stem cell-derived dendritic cells for a novel

cancer immunotherapy
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Abstract of the Thesis

Background and Purpose: We previously established a method to generate human iPS cell-derived
myeloid cell line (iPS-ML) with a proliferation capacity from an HLA-A*24:02 donor. Upon
stimulation with IL-4, iPS-ML differentiated into dendritic cells (DC) which were highly potent in
stimulating T cells. Although this system enabled us to generate a large quantity of human antigen
presenting cells (APCs) from iPS-ML with a very simple procedure, the issue of histoincompatibility
between donors and recipients, that can be an obstacle for broad clinical application, have been
remained. In order to overcome this problem, we developed a method to generate HLA-modified iPS-
ML-DC using CRISPR-Cas9 system in this study. Furthermore, we investigated the capacity of this

cell line to elicit tumor-specific immune response in vifro.

Methods: We disrupted HLA-A, B and DRA gene in iPS-ML by CRISPR-Cas9 system. Next, we
introduced HLA-A *02:01 to HLA-deficient iPS-ML and generated HLA-A *02:01 expressing iPS-
ML-DC upon stimulation with IL-4. Then, we co-cultured this cell line and MART-1-specific CD8"
T cells derived from an HLA-A*02:01 positive allogeneic donor and examined the antigen-presenting
capacity of HLA-modified iPS-ML-DC.

Results: Using CRISPR-Cas9 system, we could generate HLA-disrupted iPS-ML that could avoid
recognition by allo-reactive CD8" T cells. Then, we confirmed the expression of DC activation
markers, namely CD80, CD83, CD86, and CD40 on HLA-A *02:01 introduced iPS-ML-DC as well
as non-genetically modified iPS-ML-DC. HLA-A *02:01 introduced iPS-ML-DC could stimulate
HLA-A2-restricted MART-1-specific CD8" T cells derived from allogeneic donor in vitro. In
addition, both MART-1 gene and HLA-A*02:01 gene introduced iPS-ML-DC could stimulate
HLA-A2-restricted MART-1-specific CD8" T cells derived from an HLA-A*02:01 positive

allogeneic donor as well.

Conclusions: We established a system that can exchange HLA allele from HLA-A*24:02 to *02:01
in iPS-ML and this system may conquer the obstacle of histoincompatibility in cellular vaccination

therapy regardless of HLA allele.
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