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Science, The University of Tokyo
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Main Theme: "Drug Discovery and Advanced Research Platforms Aimed at Protecting,

Repairing, and Regenerating Biological Tissue Function in the Central Nervous System and

Ophthalmology"
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Security
Hideaki Matsuoka, PhD, Head, Innovation Core Lab, Innovation Lab, Astellas Pharma
Inc.

2’0954 : / Program:
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“Opening Remarks” Kouji Matsushima, MD, PhD, Professor, Research Institute for
Biomedical Sciences, Tokyo University of Science

13:05-13:10 [BERE | RRAFEFIHERE /B EREWERATRME BEs IH#F
“Organizing Purposes” Sumiko, Watanabe, PhD, University of Tokyo Hospital/Japan
Institute for Health Security
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“Molecular and Cellular Mechanism of Myopia Progression”, Toshihide Kurihara, MD,
PhD, Associate Professor, Keio University School of Medicine

13:50-14:05 2. [PhFIFRAIFES-XDHtE&REEZBIEUEEFELZD—H]
O—-bMREKAESH 7r7RREARS RBRBMARIIN-T HARE SR BF
“Industry-Academia Collaboration toward the Social Implementation of an Academia-
Originated Drug Discovery Seed”, Kohei Sone, Research Scientist, Ophthalmology
Research Group, Eye Care Product Development Division, Rohto Pharmaceutical Co.,
Ltd.
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Ocular Disease Modeling and Drug Discovery”, Rodi KADO, PhD, Associate Professor,
Graduate School of Biomedical Sciences, Nagasaki University

14:45-15:20 4. Development of hiPSCs-derived 3D retinal organoid as an in vitro
assay platform for retinal ganglion cell mitochondrial dysfunction model. Suvd
Byambaa, PhD, Scientist, Ocular biology AAV & Aptamer, Cell and Gene Therapy
Research, Astellas Pharma Inc.
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“Beyond Recovery: Sustaining the Brain's Capacity to Heal”, Takashi Shichita, MD, PhD,
Professor, Department of Neuroinflammation and Repair, Medical Research Laboratory,
Institute of Science Tokyo

16:15-16:50 6. [MRNA/LNP £tz LR Ea RSO
FATIARERNEHE CW&S-JEFE-UY—F FAADNU-AIFUTSIVAR &k &17.
HiREEBSILINIOISEVIR PIR BB—ED
“Drug Discovery in CNS by Using mRNA/LNP Technology”, Takayuki Goto, Head,
Discovery Intelligence, Soichiro Nakahara, MBA, PhD, Head, Direct reprogramming
CNS, Cell&Gene Therapy Research, Astellas Pharma Inc.
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“Restoration of Neural Function by Synthetic Synaptic Connectors - Therapeutic Potential
through Modulation of the Extracellular Environment -”, Kosei Takeuchi, MD, PhD,
Professor (&Professor Emeritus, Aichi Medical University), Mind-Brain Research &
Innovation Center for Drug Discovery, Research Promotion Headquarters, Fujita Health
University/International Center for Brain Sciences, Division of Neurobehavioral
Therapeutics, Fujita Health University
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“JigSAP Platform for Molecular Assembly Medicine in Central Nervous System
Disorders”, Itsuki Ajioka, PhD, Professor, Center for Brain Integration Research (CBIR),
Institute of Biomedical Engineering (BME), Institute of Science Tokyo
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“Closing Remarks” Hideaki Matsuoka, PhD, Head, Innovation Core Lab, Innovation
Lab, Astellas Pharma Inc.
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Development of hiPSCs-derived 3D retinal organoid as an in vitro assay

platform for retinal ganglion cell mitochondrial dysfunction model

Suvd Byambaa!, Akitsugu Matsui’, Naoki Kozono?, Katsuro Yoshioka!
1Ocular biology AAV & Aptamer, Cell and Gene Therapy Research, Astellas Pharma Inc.

One of the major challenges in drug development is limited translation of animal
models, with nearly 90% of drugs failing despite promising preclinical results. This challenge
remains in therapeutic pipeline for optic neuropathies where complex human-specific
mechanisms are difficult to reproduce in rodents. Retinal ganglion cells (RGCs) are highly
energy-demanding neurons in the optic nerve, are especially vulnerable to mitochondrial
dysfunction caused by metabolic, and inflammatory stress. Mitochondrial fragmentation,
impaired energy homeostasis, and reduced resistance to apoptosis contribute to progressive
RGC degeneration.

To address these limitations, we are developing disease-relevant in vitro models that
recreate aspects of diseased retinal tissue. By capturing the hallmarks of pathological
phenotypes associated with mitochondrial dysfunction and axonal degeneration, this platform
enables more predictive therapeutical screening and evaluation of AAV gene therapy. Such
new approach methodologies have the potential to improve translational relevance, reduce
reliance on animal testing, and accelerate the discovery of effective therapies for optic nerve
diseases.
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- Hara H, Munkh-Erdene N, Byambaa S, Hanazono Y. Nonviral Ex Vivo Genome Editing in
Mouse Bona Fide Hematopoietic Stem Cells with CRISPR/Cas9. Genome Editing in Animals:
Methods and Protocols, 213-221. 2023

- Byambaa S, Uosaki H, Ohmori T, Hara H, Endo H, Nureki O, Hanazono Y. Non-viral ex
vivo genome-editing in mouse bona fide hematopoietic stem cells with CRISPR/ Cas9.
Molecular Therapy: Methods & Clinical Development. Volume 20, 451-462. 2021

- Byambaa S, Uosaki H, Hara H, Nagao Y, Abe T, Shibata H, Nureki O, Ohmori T, Hanazono
Y. Generation of Novel I12rg-Knockout Mice with Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR) and Cas9. Experimental Animals. 69(2) 189-198. 2020
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2. Takeuchi K.et,al. Chondroitin sulphate N-acetylgalactosaminyl-transferase-1 inhibits

recovery from neural injury. Nature Commun. 4:2740. (2014)
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1. Yaguchi A et al., Efficient protein incorporation and release by a jigsaw-shaped self-
assembling peptide hydrogel for injured brain regeneration. Nat Commun. 2021
Nov 19;12(1):6623.

2. Yaguchi A et al., Atomic-level design of supramolecular peptide hydrogel
disassembler for three-dimensional culture. ChemRxiv. 2026 Apr 28;
doi.org/10.26434/chemrxiv.15002519/v1
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