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The 6th Symposium of Genome Drug Discovery—Sohatsu Forum

BR§:2021 ££ 3 A 29 B 13:00-18:00 / Time & Date: 13:00-18:00, March 29th, 2021
215 RYPFEEE / Venue: Web meeting
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Main theme: Understanding of multiple developmental approaches for novel therapy from drug discovery in ophthalmology
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Chairs: Sumiko Watanabe, PhD, Adjunct Prof. The Institute of Medical Science, The University of Tokyo

Akiko Nakahama, Comporate Officer, VP, Head of Medicine Development Center, Eisai Co., Ltd.

13:00-13:05 BASRES / Opening remark
REEHNXE EamERZENRAMR iR 5 #®h

Koji Matsushima, MD, PhD, Prof. Graduate School of Biological Sciences, Tokyo University of Science

13:05-13:10 BAME#RE / Organizing purposes
HRRXEEHERRER BHEBIR BB THF Sumiko Watanabe, PhD

13:10-13:25 1.MEtR ARG IEERBEICH T B R R LR Y— M OBASE)]
77— 1734 KFIFHFS® CEO BEE {—

Development of retinal pigment epithelial cells sheet for Myopic choroidal atrophy
Hitoshi Kusano, MD, PhD, President & CEO, PharmaBio Co., Ltd.

13:25-14:10 2. [)SM AR 249D BT (CL S ER FBAFEA DA |
PN REKRREH ATIDNVTI7I7-IEXE TOSDMY—FE FE Fih

Application of bispecific antibody technology to drug discovery
Tetsuhiro Soeda PhD, Product Research, Medical Affairs Division, Chugai Pharmaceutical Co., Ltd.

14:10-14:55 3. NBIEFEAL MEHROEFEERET S EBADBEFABEOER]
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Profile of gene—introduced human adipocytes and progression of gene therapy in retinitis pigmentosa diseases
Masayuki Aso, President, Gellgentech Co., Ltd.

14:55-15:40 4.TAERRERICHNTIBEERLRIFEFR
A RKEEMENERETER B4R-7OF1751 X% &# cSo MR &HF
Regenerative therapy and pharmaceutical research for corneal endothelium disease

Noriko Koizumi, MD, PhD, Prof. Faculty of Life and Medical Sciences, Graduate School of Life and Medical Sciences,
Doshisha University / CSO, ActualEyes Inc.

Break

15:45-16:30 5. REFE (CLIBH EREEHT )
EAEM KR ##i2-DeepEyeVision B4t KEMFEE CEO BIE HE

Deep learning—aided diagnostic imaging in ophthalmology
Hidenori Takahashi, MD, PhD, Associate Professor Ophthalmology Dept., Jichi Medical University / President & CEO,
DeepEyeVison Inc.

16:30—-17:15 6. Ocular gene therapy for Inherited Retinal Dystrophy
Claudio Spera, Global Brand Medical Director, Novartis Pharma AG
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17:15-18:00 7. IFASARTVVERIVEREB A BEEFARDBS]
BESBAFEFHRRHEEE SETEHM-
%S LANPEVIY BIERPE ER #%H

Development of gene therapy for ocular regeneration by chimeric rhodopsin
Toshihide Kurihara, MD, PhD, Assistant Prof. Dept. Ophthalmology, Keio University School of Medicine / Founding
Scientist, Restore Vision Co., Ltd.
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Ocular gene therapy for Inherited Retinal Dystrophy

Novartis Pharma AG
Global Brand Medical Director
Dr. Claudio Spera

In the 70’ s, growing interest in gene therapy was inspired by the recognition that—at least in
principle—a single treatment might achieve durable, potentially curative clinical benefit. In the
90’ s: Translation of gene therapy concepts to patient care began in the early 1990s but was
plagued by repeated cycles of optimism followed by disappointing clinical trial results. A number
of these early experimental therapies were found to provide no clinical benefit or produce
unexpected toxicities that in some cases led to widely publicized patient deaths — Jesse Gelsinger
died as a result of an immune response to adenovirus in 1999. Most recently, in 2000: Development
of new vectors and a better understanding of target cells sparked a second generation of clinical
trials in the late 1990s and early 2000s.

Voretigene neparvovec is a suspension of an adeno—associated virus vector—-based gene
therapy for subretinal injection that contains a live, non-replicating adeno—associated virus
serotype 2 which has been genetically modified to express the human RPE6E5 gene. The RPE65
gene encodes a protein, RPE65, that helps convert the light entering the eye into electrical signals
that are transmitted to the brain, enabling sight. Vector injection into the subretinal space results
in transduction of some retinal pigment epithelial cells with cDNA encoding normal human RPE65
protein, thus providing the potential to restore the visual cycle.

The adeno—associated virus (AAV) is an ideal vector for ocular gene therapy: 1) viral machinery
removed so that it is non—pathogenic; 2) very efficient cellular entry and transit to nucleus; 3)
small (25 nm), "5 kb single-stranded DNA genome; 4) efficiently targets various retinal layers; 5)
able to transduce target cell after subretinal delivery; 6) consistent safety profile and low
immunogenicity and 7) DNA is not integrated into the chromosome. It’ s small size is suitable thus,
for genes whose cDNA exceeds 5 kb, such as: ABCA4 and STGD (Stargardt disease), MYO7A
and USH1B (Usher 1B syndrome) and CEP290.

Optimization of voretigene neparvovec for gene therapy is critical to its efficacy: 1) modified
Kozak sequence (strong promoter ensures high expression of the RPE65 gene); 2) empty capsids
removed (pure preparation and low but concentrated dose means that both eyes can be injected);
3) surfactant added (prevents vector loss during storage and administration).

This proof—of—study was done in briard dogs with childhood blindness due to RPE65 mutations.

Subretinal administration of voretigene neparvovec restored functional vision in 23 of the 26 eyes
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in canine and vision was intact over 10 years after treatment. This proof—of-concept study was
the first to show that gene therapy can restore vision in a large—animal model of a human
retinopathy.

The comparison of dark—adapted ERGs after subretinal AAV—RPEES therapy in the mutant
dog shows an improved b—wave threshold, a large increase of a— and b—wave amplitudes (although
not to normal levels), and an ERG waveform shape that is now similar to that of controls. Traces
start at stimulus onset; stimulus luminance is to the left of key traces.

The pivotal 301 trial compared patients treated bilaterally with voretigene neparvovec versus
no treatment arm. The novel primary endpoint was a multi luminance mobility test (MLMT)
designed to provide clinical meaningful assessment of functional vision and evaluate potential
changes in functional vision over time, including after intervention in a clinical research setting.
At 1 year, the analysis of the bilateral MLMT change score indicated a statistically significant
treatment effect, with a mean (95% CI) group difference (Intervention — Control) of 1.6 (0.72, 2.41;
p =0.001). The most common ocular adverse events in clinical trials were conjunctival hyperemia,
cataract, increased intraocular pressure and eye inflammation. [Russell et al. Lancet. 2017 Aug

26;390(10097):849-860]
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