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Adoptive T cell therapy is a promising strategy for cancer immunotherapy. However, infused T cells
frequently become functionally exhausted, and consequently providing poor prognosis after the
transplantation into patients. Recently, a novel memory T cell subset, stem cell memory (TSCM)
cells, is found in human and non-human primate as CD95+ naive-like T cells. They show naive T
cell-like surface marker phenotypes such as CD62Lhi CD44lo CCR7+. Adoptive transfer of tumor-
specific TSCM cells is expected to overcome this obstacle, since TSCM cells are close to naive T
cells, but are highly proliferative and long-lived and produce a large number of effector T cells in
response to antigen stimulation. | previously reported that activated effector T cells can be
converted into TSCM-like cells (iTSCM) by co-culturing with OP9 cells expressing a Notch-ligand,
DLL1 (OP9-hDLL1) (Kondo et al. Nat Commun. 2017).

In this study, | analyzed the metabolic features of iTSCM cells and the application of iTSCM cells
for adoptive T cell therapy. | found that mitochondrial oxidative phosphorylation (OXPHOS) and
biogenesis were enhanced, on the other hand glucose uptake was suppressed in human iTSCM
cells. These human iTSCM cells also contained intracellular neutral lipid droplets and exhibited
higher OXPHOS dependent on fatty acid catabolism. Tumor antigen-specific iTSCM cells with
endogenous antitumor TCR or chimeric antigen receptors showed much stronger antitumor
potentials than conventionally activated T cells in in vitro and humanized murine models. These
data suggest that intracellular lipid metabolism governs strong antitumor ability of iTSCM cells. In
addition, adoptive iTSCM cell therapy is a promising therapeutic strategy for cancer
immunotherapy.

In conclusion, | showed that Notch signaling induces TSCM cells and these cells have superior
antitumor effects by using murine and human T cells. These results have already published in
Nature Communications journal. Recently | am trying to clarify the mechanism of TSCM generation
in term s of metabolism. | also challenge to develop a feeder-free method in order to apply to
clinical trials.
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Metabolic reprogramming requires the generation of stem cell memory T cells for cancer immunotherapy
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B < IEEMIELIzER CD8+ T #ll8% . Notch UH U REHRIRT 57— 4 —Hila L £iEE I H2LT TSCM HHMIEG(TSCMZFFET S
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Nat Commun. 2017), 7=z iTSCM [CTF ASE A ZBAR(CARZEEFE ALz CAR-TSCM (&, HEK D CAR-T LR TiELVRIE
BB ERLIz, A IERIZITSCM DR BEIFMAIEIZER L=, &ML T HMRELLLE LT, iTSCM TIESLaVRY T OFEPRE
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Adoptive T cell therapy is a promising strategy for cancer immunotherapy. However, infused T cells frequently become functionally
exhausted, and consequently providing poor prognosis after the transplantation into patients. Recently, a novel memory T cell subset,
stem cell memory (TSCM) cells, is found in human and non—human primate as CD95+ naive—like T cells. They show naive T cell-like
surface marker phenotypes such as CD62Lhi CD44lo CCR7+. Adoptive transfer of tumor—specific TSCM cells is expected to
overcome this obstacle, since TSCM cells are close to naive T cells, but are highly proliferative and long-lived and produce a large
number of effector T cells in response to antigen stimulation. I previously reported that activated effector T cells can be converted
into TSCM-like cells ((TSCM) by co—culturing with OP9 cells expressing a Notch-ligand, DLL1 (OP9-hDLL1) (Kondo et al. Nat
Commun. 2017).

In this study, I analyzed the metabolic features of iTSCM cells and the application of iTSCM cells for adoptive T cell therapy. I found
that mitochondrial oxidative phosphorylation (OXPHOS) and biogenesis were enhanced, on the other hand glucose uptake was
suppressed in human iTSCM cells. These human iTSCM cells also contained intracellular neutral lipid droplets and exhibited higher
OXPHOS dependent on fatty acid catabolism. Tumor antigen—specific iTSCM cells with endogenous antitumor TCR or chimeric
antigen receptors showed much stronger antitumor potentials than conventionally activated T cells in in vitro and humanized murine
models. These data suggest that intracellular lipid metabolism governs strong antitumor ability of iTSCM cells. In addition, adoptive
iTSCM cell therapy is a promising therapeutic strategy for cancer immunotherapy.

In conclusion, I showed that Notch signaling induces TSCM cells and these cells have superior antitumor effects by using murine and
human T cells. These results have already published in Nature Communications journal. Recently I am trying to clarify the mechanism
of TSCM generation in term s of metabolism. I also challenge to develop a feeder—free method in order to apply to clinical trials.
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