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Altered localization and abnormal deposition of TDP-43, a nuclear RNA-binding protein,
into the cytoplasm of neurons are hallmarks of amyotrophic lateral sclerosis (ALS) and
frontotemporal lobar degeneration (FTLD). We hypothesized that deposition of TDP-43 may
disturb the particular mRNA transport by the protein to neurites to develop ALS/FTLD,
and identified mRNA associated with protein translation including that of ribosomal
proteins as candidate targets transported to neurites by TDP-43 using our compartment
culture system of cortical neurons. The target mRNA and TDP-43 co—localized and showed
the same movement in neurites. Translation of the target mRNA was increased by stimulation
with a local protein translation stimulator, BDNF, in neurites. Moreover, translation
of the target mRNA in neurites was decreased by down-regulation of TDP-43 expression,
which caused the decrease of overall protein translation at the site and the inhibition
of neurite outgrowth. It indicates that the failure of local protein translation may occur
by loss—of-function of TDP-43 in neurites, which may be a factor of the neurodegeneration
in ALS/FTLD.
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