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Therapeutic strategy for ALS with nucleic acid technology focusing on the
vulnerability of TDP-43 autoregulation
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In amyotrophic lateral sclerosis (ALS), the nuclear protein TDP-43
accumulates in the cytoplasm. TDP-43 binds to its pre-mRNA, induces alternative splicing, and
autoregulates its expression levels. Here, we first constructed a mathematical model and predicted
that transcriptional redundancy that underpins TDP-43 autoregulation could drive TDP-43 pathology.
Then, we used an antisense oligo to suppress TDP-43 alternative splicing and manifested
transcriptional redundancy. As a result, in the mouse spinal cord, the iIncrease and fragmentation of

insoluble TDP-43 and decrease in the number of motor neurons were observed. These results, which
recapitulate part of the ALS pathology, suggested that this alternative splicing could be a
promising therapeutic target for ALS.
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Increased cytoplasmic TARDBP mRNA in affected spinal motor neurons in ALS caused by
abnormal autoregulation of TDP-43. KoyamaA, Sugai A (co-first author), Kato T, Ishihara T, Shiga
A, ToyoshimaY, KoyamaM, Konno T, Hirokawa S, Yokoseki A, Nishizawa M, KakitaA, Takahashi
H, Onodera O. Nucleic acids research 44(12) 5820-36, 2016

Robustness and Vulnerability of the Autoregulatory System That Maintains Nuclear TDP-43 Levels:
A Trade-off Hypothesisfor AL S Pathology Based onin Silico Data. Sugai A (corresponding author),
Kato T, Koyama A, Koike Y, Kasahara S, Konno T, Ishihara T, Onodera O. Frontiers in
neuroscience 12:28, 2018

Non-genetically modified models exhibit TARDBP mRNA increase due to perturbed TDP-43
autoregulation. Sugai A, Kato T, Koyama A, Koike Y, Konno T, Ishihara T, Onodera O.
Neurobiology of disease 130:10453, 2019
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TARDBP pre-mRNA with a mutation causes disturbance of TDP-43 autoregulation via altered interaction with ALS-related
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