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Amyotrophic lateral sclerosis (ALS) is an adult-onset, devastating
neurodegenerative syndrome characterized by systemic loss of motor neurons with prominent
gliogenesis in the central nervous system. We focused on bone morphogenetic proteins (BMP) as a
major soluble protein that promotes astrocytogenesis and its activation in the adult spinal cord. In

a transgenic rat model with ALS-linked mutant Cu/Zn superoxide dismutase gene, BMP-4 was
progressively up-regulated in spinal ventral horn reactive astrocytes, whereas noggin, a
BMP-antagonist, was decreased. Continuous intrathecal infusion of either noggin or Bmp4-targeted
antisense oligonucleotides after disease onset significantly ameliorated motor dysfunction and
neurogenic muscle atrophy, and also extended survival of ALS model rats, by reducing
astrocytogenesis, astrocytic activation, and neuroinflammation. The BMP-4 and its downstream
signaling may be a novel therapeutic target for disease-modifying therapies in ALS.
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Microvasculature as a pro-inflammatory component in a rat model of ALS.
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BMP4, a bone morphogenetic protein, accelerates disease progression of amyotrophic lateral sclerosis.
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Elucidating axonal pathophysiology under fused in sarcoma (FUS)-mutant ALS motor neurons.
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Cytoplasmic aggregation involving RNA-binding proteins in spinal cord of ALS model rats
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Genotype-phenotype analysis of Japanese familial ALS pedigrees with SOD1 mutations
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ALS-associated C210RF2 mutation enhances the autoregulation mechanism of NEK1
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