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Fig. 1 Axonal transport and axon motors.

Neurons have a transport system within the axon to maintain the cellular function and survival. Anterograde axonal transport is chiefly

facilitated by kinesin complex, whereas retrograde transport is controlled by dynein-dynactin complex. Recent studies suggest that

autophagosome is subjected to bidirectional axonal transport.
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Fig. 2 Structure of dynactin 1.
Dynactinl, the major component of dynactin complex, has a microtubule-binding domain and two coiled coil (CC) domains. Mutations within the

microtubule-binding are responsible for hereditary neurodegenerative diseases.
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Dysfunction of dynactin 1 in motor neuron degeneration

Masahisa Katsuno, M.D., Ph.D.”, Kensuke Ikenaka, M.D., Ph.D.”,
Kaori Kawai, Ph.D.” and Gen Sobue, M.D., Ph.D.”

YDepartment of Neurology, Nagoya University Graduate School of Medicine

Dynactin 1 is an axon motor protein regulating retrograde transport of various proteins and vesicles including

autophagosome. We previously demonstrated that the expression levels of dynacin 1 are markedly reduced in spinal
motor neurons of sporadic ALS patients. We generated a Caenorhabditis elegans model in which the expression of dnc-1,
the homolog of dynactin 1, is specifically knocked down in motor neurons. This model exhibited severe motor defects
together with axonal and neuronal degeneration. We also observed the impaired movement and increased number of
autophagosomes in the degenerated neurons. Furthermore, the combination of rapamycin, an activator of autophagy, and

trichostatin which facilitates axonal transport dramatically ameliorated the motor phenotype and axonal degeneration of

this model. Thus, our results suggest that decreased expression of dynactin 1 induces motor neuron degeneration and
that the transport of autophagosomes is a novel and substantial therapeutic target for motor neuron degeneration.

(Clin Neurol 2013;53:1084-1086)
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