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Drugs ~Intractable disease~

Development of a Novel Treatment for Amyotrophic Lateral Sclerosis
Through the Inhibition of Glutamate Neurotoxicity

Department of Neurodevelopmental and Neurodegenerative Disease Research,
Principal United Graduate School of Child Development, The University of Osaka

Investigator

Professor Seiichi NAGANO

Project Outline

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease with
a poor prognosis that causes generalized muscle weakness and atrophy
due to the degeneration of motor neurons. In the majority of ALS
patients, changes in the localization and aggregation of TDP-43, an
RNA-binding protein, are observed in neurons and glial cells, suggesting
that some abnormality in RNA metabolism mediated by TDP-43 is
associated with the disease.

To elucidate how changes in RNA expression in various cell types
contribute to the pathogenesis of ALS, we performed single-cell nuclear
analysis using tissue samples from the affected regions (motor cortex
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and lumbar spinal cord) of ALS patients exhibiting TDP-43 pathology. . Control ALs
The results showed that the majority of changes in RNA expression Figure 1. GRMS5 staining (brown) of spinal
were observed in lower motor neurons of the lumbar spinal cord, and motor neurons and quantification results

most of these were upregulated. Among these, we identified the
metabolic glutamate receptor 5 (GRM5) as the most upregulated mRNA, and its protein expression was also elevated
in spinal motor neurons (Fig. 1, Takeuchi et al. Brain 2026).
GRMS5 is involved in the regulation of neural networks and synaptic plasticity through glutamate-mediated excitatory
neurotransmission, and is strongly expressed in spinal motor neurons as well as in the brain. Although GRM5 knockout
mice do not exhibit abnormalities in survival or neurodevelopment, they have been shown to have a protective effect
against motor paralysis in mice expressing mutant SOD1, a model for certain forms of familial ALS. Although
glutamate-induced excitotoxicity has long been proposed as a pathological mechanism of ALS, the detailed molecular
mechanisms remain unclear, and the role of GRM5 in ALS with TDP-43 pathology was also unknown.
We also found that in cultured neurons, GRM5 expression increases when TDP-43 expression is suppressed, and that
neurodegeneration caused by TDP-43 suppression is alleviated by suppressing GRM5 expression (Figs. 2 and 3).
This suggests that the pathogenesis of ALS can be suppressed by regulating GRM5 expression or activity. Therefore,
" our future goal is to develop novel treatments for ALS by regulating
= GRM5 expression using nucleic acid therapeutics or by regulating GRM5
activity using small-molecule compounds.

@
=}

Control TDP-43
ShRNA SNRNA

o T

TDP-43 -

Nermalized GRM5 Signal
8

20 TDP-43 TDP-43 KD TDP-43 KD
Control knockdown (KD) +GRM5 KD#1 +GRMS5 KD#2
. << <
g &
E g
5
Figure 2. Western blot results for GRM5
and TDP-43, and GRM5 quantification
results in control and TDP-43- Figure 3. Protective effect against neurodegeneration in cultured mouse neurons

downregulated cultured mouse neurons With reduced TDP-43 expression through suppression of GRMS5 expression

Target Diseases: Amyotrophic Lateral Sclerosis (ALS), Frontotemporal Dementia

Patent Information: Application filed for the basic concept (Japanese Patent Application No. 2025-084345, PCT/
JP2026/018886)

Technical Features: The target gene is clearly defined, and high therapeutic efficacy is expected through the selection
of a modality.

Market Potential and Development Challenges: The efficacy of currently available drugs is limited, and the
development of a new drug is expected to secure a high market share.

Desired Form of Corporate Collaboration: Joint research starting from the basic research stage, or a license-out
following proof-of-concept (POC).




