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Overview of Research and Development

Background and Objectives

CD19-specific CAR-T therapy is highly effective for relapsed/refractory B-cell malignancies; however, relapse due to
insufficient in vivo expansion or early loss of CAR-T cells following administration remain major challenge. To address
these challenges, we developed an innovative CAR-T platform incorporating a selective regulatory gene (SRG) system,
which enables controllable in vivo expansion and persistence of CAR-T cells through erythropoietin (EPO) stimulation. The
objectives of this project were to: establish a GMP-compliant manufacturing platform using a clinical-grade vector
backbone, complete non-clinical proof-of-concept (PoC) studies and develop analytical systems for biokinetic monitoring in

future clinical trials.

Research and Development Results

Establishment of a Clinical Vector Production Platform

Clinical-grade SRG-CAR retroviral vectors (RV) were developed and optimized. Through multi-step screening, a stable
producer cell line (pre-MCB) was established, followed by GMP-grade manufacture of master cell banks (MCB) and RV
for investigational use. Quality testing confirmed sterility, absence of mycoplasma and exogenous viruses, and preservation
of vector integrity.

Development of a High-Quality Short-Term CAR-T Manufacturing Process

The short-term culture Spo-T™ method developed by Takara Bio Inc. was integrated into SRG-CAR-T production to
shorten manufacturing time while preserving T-cell stemness. Using the closed automated platform CliniMACS Prodigy, a
fully automated manufacturing workflow was established. Short-term cultured SRG-CAR-T cells showed efficient gene
transfer and retained less differentiated, less exhausted phenotypes.

Non-Clinical Proof of Concept

In a Nalm-6 xenograft mouse model, EPO administration significantly enhanced antitumor activity of SRG-CAR-T cells,
even at low cell doses. Under higher-dose conditions, the Spo-T™ + EPO group-maintained survival throughout the
observation period, demonstrating superior efficacy compared with conventional manufacturing methods.

Establishment of Analytical Systems

A quantitative PCR assay for sensitive detection of SRG-CAR-T cells and an automated flow cytometry workflow for T-

cell subset and exhaustion-marker analysis were established for future clinical monitoring.

Significance of the Research Results

Academic and Technical Significance

This study established a globally novel immunoregulatory platform that actively controls post-infusion CAR-T kinetics
using EPO, which is already in clinical use. The combination of short-term cultured high-quality cells with controllable in
vivo expansion represents a new strategy for next-generation cell therapy.

Clinical Significance

The ability to achieve antitumor efficacy at low cell doses may reduce the risk of severe CRS and broaden eligibility for
elderly patients or those with comorbidities who are unsuitable for current CAR-T therapies.

Economic and Industrial Significance

Short-term manufacturing and low-dose administration may substantially reduce production costs. In addition, the SRG
platform is broadly applicable to other immune-cell therapies, including BCMA-CAR, cancer specific TCR-T, and
regulatory T-cell therapies, supporting future competitiveness of the Japanese cell therapy industry.

Future Perspective



Based on the GMP manufacturing process and non-clinical PoC data obtained in this project, we will proceed toward a
First-in-Human (FIH) clinical trial. Future work will include GLP-compliant safety studies and regulatory consultation with
PMDA. Through industry collaboration and licensing activities, we aim to accelerate clinical translation of this Japanese-

developed next-generation CAR-T therapy for patients with relapsed or refractory lymphoma.



