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In this project, we worked on the development of cell therapy using induced pluripotent stem cells (iPSCs)
for retinal degenerative diseases, for which there is currently no treatment available. Through preparing
and conducting clinical research and obtaining feedback, we have been able to establish a roadmap
towards establishing more standardized treatments, thereby contributing to the progress of regenerative
medicine. We obtained proof of concept (POC) data, confirmed safety, and conducted safety tests for
organoid transplantation in humans for the first time. We also studied causal genes and disease
progression and exploratorily adopted clinical visual function tests as evaluation methods before and after
transplantation. We thereby advanced the overall project from a comprehensive perspective with the aim
of practical and standardized treatment development. Additionally, during the collaborative period at
Kyoto University, we established a new planar retinal organoid differentiation method that could lead to
more standardized treatments. Preclinical safety tests were conducted by the Foundation for Biomedical
Research and Innovation at Kobe (FBRI) as described below.

At RIKEN/Kobe City Eye Hospital (Vision Care Co. joined later), by the exit of Stage Gate I, we

conducted clinical research on age-related macular degeneration using the RPE cells derived from

homozygous iPSC cell lines with the most frequent HLA type in Japan. We demonstrated that
transplanted RPE cells could engraft without systemic administration of immunosuppressive agents in
iPSC-derived HLA-matched transplantation. We also established monitoring system for post-
transplantation rejection. In Stage Gate 2, we conducted preclinical research on retinal organoid sheet
transplantation to validate its effectiveness and started on the world's first clinical research on retinal
organoid transplantation in humans. We conducted genetic diagnostics necessary for selecting patients
and deepened our understanding of the disease state and prognosis. In Stage Gate 3, we confirmed the
safety of retinal organoid transplantation in our clinical study and completed the rejection monitoring
methods for technical transfer. We further improved the differentiation efficiency to make these treatments
more versatile by optimized the planar organoid differentiation method, improved quality control methods,
and we also developed an efficient way to deliver strip form RPE aggregates to the target area.
Furthermore, we collected and analyzed control data for visual function tests for low-vision patients, which
we applied in the evaluation of clinical research. We are currently creating genome-edited clinical cell line
stocks for higher functional integration for clinical research to evaluate efficacy through increased dosage,
which is the next step.

At Kyoto University, Dr. Eiraku succeeded in stably inducing uniform retinal sheets with a diameter

exceeding 5 cm, which show the same performance as the existing organoid method in functional tests
by transplantation. This method can utilize existing automated culture equipment and has opened the
way for stable automated production, which has been difficult with the conventional organoid method,
and is of great significance for industrialization. Also, an image discrimination algorithm can quantitatively
estimate the induced retinal sheets' induction efficiency, enabling quality control of non-stained retinal
sheets. He also showed that photoreceptor subtypes can be controlled by regulating dorsoventral axis
control signals in the retina. Furthermore, he succeeded in developing a hydrogel material for laminating

retinal sheets and demonstrated that preparing a retinal/pigment epithelium composite sheet is possible.

t FBRI, Dr. kawamata established a protocol of safety and tumorigenicity test for clinical application, and

conducted preclinical safety studies for RPE and retinal organoids to show that they have no tumorigenic risk

under the conditions of this study. He also conducted Quality control tests (sterility test, endotoxin test,

mycoplasma negativity test) on human iPS cell-derived retinal cells for clinical use.
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