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Generation of long-surviving antitumor T cells by genetic modification for
optimal adoptive immunotherapy
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The overarching goal of this study is to enhance therapeutic efficacy of
adoptive cancer immunotherapy, in which tumor antigen-specific T cells are prepared in vitro and
infused back into the patient. We aimed to improve long-surviving capacity of antitumor T cells
through genetic engineering. We further addressed molecular mechanisms of how modification of the
identified target(s) affects T cell longevity.

We 1dentified multiple targets associated with self-renewal proliferation of T cells. Especially,
genetic ablation of the transcription factor PRDM1, which encodes Blimpl, significantly improved
persistence of antitumor T cells. We confirmed that Blimpl-deficient T cells can induce durable
antitumor response using multiple mouse tumor models. In addition to these findings, we analyzed
molecular profiles of exhausted T cells in detail and identified that the expression of CD83 marks
precursor exhausted T cells, which will be useful to finely dissect dysfunctional T cells.
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PTCL-NOS ALK Anaplastic large cell lymphoma
Genes Freq (%) |Function Genes Freq (%) |Function
TET2 46-49 |Loss JAK1 15 Active
DNMT3A 27-36 |Loss STAT3 10 Active
RHOA 8-18 Complex TET2 33 Loss
CDKNZ2A/2B 9 Deletion DNMT3A 16 Loss
VAV1 11 Active DUSP22 30 Downregulated
Extranodal NK/T cell lymphoma PRDM 1 56 Deletion
TP53 18-24 |Loss Angioimmunoblastic T cell ymphoma
JAK3 35 Active TET2 76-83 |Loss
DDX3X 20 Loss DNMT3A 26-38 |Loss
STAT3 6 Active RHOA 50-71 |Loss
STATS5B 6 Active IDH2 20-45 |Complex
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