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(¥ 3FB) Regeneration of human T cells with diverse TCR repertoire using induced
human thymic epithelial cells
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T cells play a central role in immune responses against viruses and cancers. The development of
immunoregenerative therapies, in which T cells targeting specific antigens are regenerated, has been
a prime research focus in recent years. The effectiveness of this treatment strategy has been shown
already for some cancers, but several problems remain: (1) few target antigens have been identified to
date, thus limiting the range of therapeutic targets; and (2) immune escape due to mutation of the target
antigens can dramatically reduce or even abolish treatment effectiveness. In contrast, our acquired
immune system can theoretically respond to an infinite number of antigens by producing large number
of T cells in the body, each with a distinct specificity. The recent success of immune-checkpoint
therapy has revealed that targeting specific antigens is not always necessary for targeting against
cancers with any mutation. Thus, regenerating a T-cell population that could recognize a broad
spectrum of antigens could provide next-generation T-cell immunotherapy.

The broad reactivity of T cells can only be established during the development of naive T cells in
the thymus. Thymic epithelial cells (TECs) are indispensable stromal components for T cell
development and selection. TECs express self-MHCs on their surface and instruct developing T cells
to recognize antigens only when presented with self-MHC molecules (MHC restriction). Thus, This
project aimed to induce human TECs from human iPSC, which are available from desired MHC
haplotype donors. As a result, we have developed a culture system that recapitulates the developmental
processes leading to thymic epithelial cell differentiation from hiPSC based on the knowledge from
mouse models and human fetal thymus research. The expressions of transcription factors and
functional molecules that define each step were confirmed by qPCR analysis using human primary
TECs as controls. Importantly, iTECs expressed TEC markers such as FOXN1, proteasome (b5t),
DLLA4, and IL-7 as well as maturation markers such as MHCII in the late stages of culture at
comparable levels to primary human TECs. A scRNA-seq experiment using these iPS cell-derived
TEC further confirmed the differentiation and divergence of mTEC- and cTEC-like cells, which were
positioned in different clusters with unique gene expression profiles. In conclusion, we have
established an iTEC induction system to induce differentiation and maturation of human iPS cells into

medullary and cortical epithelial cells.



