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Glaucoma is the number one cause of blindness in Japan. Neuroprotective treatments to suppress
retinal ganglion cell death and slow the progression of glaucoma are hoped for as innovative
treatments.

Calpain is activated when the concentration of intracellular calcium ions increases and induces
retinal ganglion cell death. Calpain is a potential target molecule for neuroprotective glaucoma
therapy. Calpain inhibitors are being developed as neuroprotective drugs, because they suppress
retinal ganglion cell death and exhibit neuroprotective effects

Glaucoma is a multifactorial disease with factors other than calpain, and there is no evaluation
system sensitive enough to judge therapeutic effects. We began the development of this treatment
because we thought it was important to introduce precision medicine via drug development

In this research and development project, we constructed an 7in vivo imaging system that can
detect human retinal ganglion cells in which calpain, which induces cell death, has been activated
by administering a fluorescent probe into the vitreous. We aimed to develop a companion diagnostic
tool for practical use, and we thus conducted necessary non—clinical tests

The system was optimized based on the calpain-detecting fluorescent probe Ac—LM-HMRG, which was
used as a seed compound at the beginning of development. We were able to optimize the solubility of
the compound to a sufficient degree to use it for vitreous injection, and optimized its reactivity
enough to make it suitable for 7n vivo imaging in clinical practice

We performed a non—clinical pharmacological study by injecting the optimized compound into the
vitreous of rats and performing 7z vivo imaging with an N-methyl-D-aspartate (NMDA) model of
glaucoma; we also used a rabbit NMDA glaucoma model. The results revealed that the optimized
compound had good responsiveness to calpain activation. We also clarified the inhibitory effect of
calpain inhibitors on calpain activity. Furthermore, we used retinal ganglion cells differentiated
from human iPS cells to establish a 3D retinal tissue model, which let us confirm that the
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optimized compound had good reactivity to calpain.

The non—clinical pharmacological study verified that the optimized compound could detect calpain
activation in human—-derived tissues in vivo, and that it was useful as a companion diagnostic agent
for calpain inhibitors.

We have established a high—quality manufacturing method for synthesizing the optimized compound
at a sufficient scale, and have formulated a design for manufacturing it as an investigational
drug.

We also conducted a non—clinical safety study, as decided by consultation with Japan’ s
Pharmaceuticals and Medical Devices Agency. No general toxicity or genotoxicity was observed in any
of the studies conducted

We outlined a study design that will allow us to evaluate the safety and efficacy of the
concomitant use of this drug with a calpain inhibitor while maintaining the safety of the study’ s
subjects. In addition, we are conducting research with a glaucoma registry that will allow us to
develop neuroprotective treatments for glaucoma, and we are collecting long—term clinical data from
a large number of glaucoma cases and candidates for clinical trials

We have completed a patent application for the optimized compound developed in this research and
development project

The optimized compound discovered through this research and development project will contribute to
the establishment of precision medicine targeting calpain as a companion diagnostic tool for calpain
inhibitors. In addition, we expect that this work will greatly contribute to society by suppressing
the progression of visual dysfunction and preventing blindness in glaucoma patients who are refractory

to existing treatments.
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