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Neurodegenerative diseases are characterized by the death of specific type of neurons.
The motor neuron diseases amyotrophic lateral sclerosis (ALS) and spinal muscular
atrophy (SMA) are caused by dysfunction of TDP-43, RNA-binding protein and SMN,
essential for biogenesis of spliceosomal component snRNPs, respectively. However, the
defects in RNA metabolism common to these diseases remain unclear. We show that
TDP-43 localizes in nuclear gems through association with the SMN complex, and is
involved in spliceosome maintenance. Moreover, gems are lost, U snRNA levels are
up-regulated and spliceosomal U snRNPs abnormally and extensively accumulate in the
nuclei of ALS motor neurons but not in the temporal lobe of FTLD with TDP-43 pathology.
Together, these findings indicate that collapse of spliceosome stability is the critical process
common to neurodegeneration in ALS and SMA, and may explain cell-type specific
vulnerability of motor neurons.
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