2022 2023

Developing a novel therapeutic strategy to infectious disease based on innate
immune function of T lymphocytes

Kawabe, Takeshi
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CD4 T lymphocytes play an essential role in adaptive immunity. Within this
population, we reported a novel “ memory-phenotype” (MP) cell subpopulation that possesses innate
immune function in pathogen infection. Based on this finding, we aimed to identify phenotypic
markers of MP cells and reveal their immunological significance in host defense as well as
autoimmunity. In this study, we found that CD127, Scal, and Bcl2 are differentially expressed by MP
vs. foreign antigen-specific memory cells and that MP cells themselves can be divided into four
subpopulations depending on the marker expression. Furthermore, we defined innate immune function as

well as autoimmune activities of the CD127(hi) Scal(hi) MP subset (Front Immunol 2022). Together
these results suggest CD127(hi) Scal(hi) MP cells as a potential therapeutic target in infectious
disease by deliberately activating their innate immune activities.
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Takaaki Akaike, Naoto Ishii.

Mitochondrial cysteinyl-tRNA synthetase (CARS2) -dependent sulfur metabolism exacerbates a mouse model of multiple sclerosis
through antigen presentation.
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Memory-phenotype CD4+ T lymphocytes can contribute to tumor control without inducing graft-versus-host disease.
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Reactive persulfide controls intestinal inflammation by suppressing CD4+ T cell proliferation.
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Regulatory T cells tonically inhibit spontaneous activation of naturally arising memory-phenotype CD4+ T lymphocytes.

52

2024

Kosuke Sato, Akihisa Kawajiri, Jing Li, Ziying Yang, Shunichi Tayama, Kenshiro Matsuda, Chigusa Oda, Akira Shibuya, Motoshi
Wada, Naoto Ishii, Takeshi Kawabe.

Memory-phenotype CD4+ T lymphocytes rapidly accumulate in ischemic organs and exacerbate tissue injury in an innate manner.
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Redefining immunological significance of T cell self-reactivity.
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Self-driven memory-phenotype cells: a naturally arising CD4+ T lymphocyte population possessing innate immune function.
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CD127 and Scal mark self-driven memory-phenotype CD4+ T cells that differ from foreign antigen-specific memory cells and
possess inflammatogenic and anti-tumor activities.
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Self antigen-driven, undifferentiated memory-phenotype CD4+ T lymphocytes can induce mild and systemic inflammation by
differentiating into effector and regulatory T cells.
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ILC2-derived OX40L-0X40 signal promotes cytotoxic CD8+ T cell-mediated antitumor immunity in murine melanoma.
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Immunological Functions of Memory-Phenotype CD4+ T lymphocytes in Anti-Tumor Responses and Graft-versus-Host Disease.
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Rapid accumulation of circulating memory-phenotype CD4+ T lymphocytes in the gut critically contributes to tissue injury
driven by intestinal ischemia and reperfusion.
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Phenotypic and functional analyses reveal self-driven memory-phenotype CD4+ T lymphocytes as a heterogeneous population
distinct from foreign antigen-specific memory cells.
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Mitochondrial cysteinyl-tRNA synthetase (CARS2)-dependent sulfur metabolism exacerbates experimental autoimmune
encephalomyelitis in mice.
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Self-reactive memory-phenotype CD4+ T lymphocytes can induce mild and systemic inflammation by differentiating into effector
and regulatory T cells.
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CARS2-dependent sulfur metabolism controls intestinal inflammation by suppressing CD4+ T cell proliferation.
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Excess proliferation and activation of self-reactive memory-phenotype CD4+ T lymphocytes are tonically inhibited by
regulatory T cells in steady state.
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Memory-phenotype cells: naturally arising CD4+ T lymphocytes possessing innate immune function
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