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POC studies in animals

We focused on obtaining POC for functional recovery using iPS cell derived retinal tissue (iPSC-retina) using
animal models with retinal degeneration. We isolated mouse host retinas after iPSC-retina transplantation and
conducted detailed electrophysiologyical analysis using multiple electrode array system. We could obtain light
responses from the transplanted host retina and the retinal ganglion cells. We also made the protocol for
behavioral analysis to evaluate visual function, and observed light responsive behavior in 40% of the mice after
iPSC-retina transplantation. We also trained a monkey for visual test, in which we are currently monitoring
visual function after human ES-retina transplantation.

In order to record visual response from the visual cortex, we set up calcium imaging using 2-photon
microscope. We could record the calcium indicator (GCaMP6 )signal responses from the visual cortex neurons

upon visual stimuli.

Preparation of retinal organoids for the clinical use

We optimized and refined the differentiation protocol if iPSC derived retinal organoids (iPSC-retina). In order
to set up the quality standard, we identified several markers adequate for the quality test. We are also developing
the image analyzing computational program to select retinal organoids of clinical quality in cooperation with

microscope makers. We further plan to refine the system using artificial intelligence.

Studies on immune-response using HLA matched RPE allografts

We produced iPS-RPE from MHC homozygote monkey donor. After subretinal transplantation, we observed
no rejection signs in iPSC-derived RPE allografts of MHC-matched animals without immunosuppression,
whereas there were immune attacks around the graft and retinal tissue damage in MHC-mismatched animals. We
also prepared RPE cells from induced human iPSCs in HLA homozygote donors. In vitro, human T cells directly
recognized allogeneic iPSC-derived RPE cells that expressed HLA class /11 antigens. However, these T cells
failed to respond to HLA-A, -B, and -DRB1-matched iPSC-derived RPE cells from HLA homozygous
donors. These results suggest the advantage of using homologous iPSC stock lines with most frequent HLA
combination among Japanese population for regenerative medicine.

We also produced iPSC-RPE from the clinical iPS cell line provided by CiRA and conducted a
tumorigenicity test at Foundation for Biomedical Research and Innovation and was approved by the ministry to
conduct a clinical study using allogenic iPS-RPE cell transplantation for age-related macular degeneration.

We are also developing the transplantation deveice and automated culture system for more generalized use of

these cells.
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