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Main Research Subjects

B 1. Development of iPSC-derived antigen-specific cytotoxic T cell therapy
B 2. Development of next-generation chimeric antigen receptor T cell (CAR T cell) therapy

Research Highlights

Malignant lymphoma successfully cured with iPSC-derived cytotoxic T cells (CTLs)

— Promising new cell therapy for refractory NK-cell lymphoma —
At the Department of Hematology at Juntendo University School

of Medicine, iPSC technology is being used to pursue research into
the functional “rejuvenation” of cytotoxic T lymphocytes (CTLs)

from an “exhausted” state, while maintaining their antigen
specificity, and their use to treat refractory tumors.
Unlike peripheral blood CTLs, functionally rejuvenated iPSC-
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derived CTLs have been demonstrated to survive for prolonged
periods in mice in vivo as immature memory T cells. Functionally
rejuvenated iPSC-derived CTLs strongly suppressed the growth of
an EBV positive NK-cell lymphoma (an extremely refractory
lymphoma) for a prolonged period before successfully eradicating
the lymphoma. This finding could open an important door to the
development of new therapies using iPSC-derived CTLs in
recurrent and severe cases of refractory lymphoma (Ando et al., l l
Haematologica, 2020)‘ A SAhAort—term antitu.mor effect_(+)

3 i o . . 3 Significant prolongation of survival (=)

iPSC-derived T cells that exhibit prolonged survival in vivo are
also being used to develop next-generation CAR-T cell therapies.
Our aim is to bridge the gap between fundamental experimental
research and clinical practice.

“Exhausted” and “aged” peripheral

blood-derived CTLs iPSC-derived “rejuvenated” CTLs

Short-term antitumor effect (+)
Significant prolongation of survival (+)

Tumor growth is suppressed in the
short term, but proceeds in the long
term

Antitumor effect is sustained due to
long-term CTL survival in vivo

This technology is being used for hematological malignancies and solid tumors. iPSC-derived human papillomavirus (HPV) antigen-
specific CTLs were successfully created to target cervical cancer, known as the “mother killer” In a mouse model, these iPSC-derived
HPV-specific CTLs were demonstrated to strongly suppress the growth of cervical cancer in vivo and prolong survival for significantly
longer than peripheral blood CTLs. This research shows that iPSC banking will allow for a stable supply of iPSC-derived CTLs effective
against cervical cancer and opens an important door to development of new therapies using immune cells (Honda et al., Molecular
Therapy, 2020).
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Komatsu N, Jun G, Yonezu T, Ohashi Y. Real-world, retrospective study evaluating thromboembolic events, associated risk factors, and health-care
resource utilization in Japanese patients with polycythemia vera. Int J Hematol 2020.
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