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Recent advances in genetic modification technologies have resulted in breakthroughs in cancer therapy. In
particular, the clinical success of CAR (chimeric antigen receptor)-T therapy, which uses artificially modified
cancer antigen-specific T cells as a drug (so-called “living drug”), is attracting attention. Clinical trials of
CD19-specific CAR-T therapy in patients with refractory malignant lymphoma have shown high response
rates. However, the long-term follow-up was not satisfactory (60-70% of patients relapsed within a short
period), and further studies are needed. This has stimulated research on strategies to utilize CAR-T cell
signaling to amplify and enhance the survival of CAR-T cells in the body. Many of these strategies include
the development of new methods for preparing CAR-T cells (development of culture methods that increase
the fraction of naive T cells and memory T cells), improvement of CAR construction, and addition of other
functional genes (strategies that utilize signals to increase the amplification and survival of CAR-T cells).
However, it has not been possible to control CAR-T cell dynamics after infusion. Therefore, as a novel
approach, we developed a selective regulatory gene (SRG) that could selectively control the amplification and
survival of infused CAR-T cells in vivo. SRG encodes an erythropoietin (EPO)-responsive engineered
chimeric molecule, and T cells co-expressing SRG and CAR (SRG/CAR-T cells) can selectively and
efficiently proliferated in an EPO-dependent manner in the absence of IL-2. IL-2 is a crucial component of
immune activation and is commonly used to stimulate T cell proliferation. In early immunotherapy studies,
IL-2 was administered systemically to patients, but adverse side effects and low response rates made this
approach unacceptable. SRG encodes a novel engineered receptor consisting of the extracellular domain of
EPO receptor and the intracellular signaling domain of a receptor that regulates T-cell proliferation and
persistence. Therefore, instead of IL-2, EPO activates intracellular signaling in SRG-expressing T cells. The
most significant feature of SRG-expressing CAR-T (SRG/CAR-T) cells is that the signaling of infused
SRG/CAR-T cells can be controlled in vivo by EPO administration. Moreover, unlike methods that optimize
the structural design of CAR, SRG is expressed independently of CAR and can therefore be applied as a
fundamental technology for enhancing the effectiveness of any T cell-based immunotherapy, not just for CAR-
T therapy. SRG-expressing T cells showed EPO-dependent expansion and persistence both in vitro and in vivo.
Moreover, SRG/CAR-T cells prolonged the survival of tumor-bearing mice after EPO administration

compared to conventional CAR-T cells.



