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Molecular mechanisms underlying dynein-dynactin-mediated axon specification
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Perry disease is a rare hereditary neurodegenerative disease, characterized
symptomatically by parkinsonism and depression/apathy, and pathologically by TDP-43 proteinopathy.
The causative gene DCTN1 encodes the largest subunit of the dynactin complex. Dynactin binds to
dynein and regulates dynein-mediated retrograde transport. Although Perry disease-linked missense
mutations impair microtubule-binding abilities of DCTN1, it remains unclear how DCTN1 mutations
cause TDP-43 proteinopathy. We found that DCTN1 bound to TDP-43 and that Perry disease-linked
mutations affected TDP-43-interacting ability of DCTN1 and induced TDP-43 aggregation. We have also
established a mouse model of Perry disease. Interestingly, Perry mice revealed parkinsonism and a
type of impulse control disorder. Furthermore, primary cortical and hippocampal neurons prepared
from Perry mice had multiple axons. We have been analyzing how dynein and dynactin regulate
single-axon specification in vitro and in vivo.
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