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Abstract

Common genetic loci and pathological signatures have unified two seemingly different
adult-onset neurodegenerative diseases, amyotrophic lateral sclerosis (ALS) and
frontotemporal dementia (FTD), which affect predominantly the motor system and cognition,
respectively. In particular, mutations in TDP-43 and FUS causal for both diseases coupled
with the pathological TDP-43 and FUS inclusions present in the neurons and glia of ALS
and FTD patients indicate that TDP-43 and FUS dysfunctions trigger ALS and FTD
pathogenesis.

Here, we use mouse genetics and genomic methodologies to address two key questions: (1)
why certain population of neurons are more susceptible and selectively degenerated, and (2)
how glial dysfunctions may contribute to the disease pathogenesis. In the former, we
hypothesized that FUS-mediated miRNA deregulation may, in part, accounts for the motor
and cognitive deficits observed in ALS and FTD and uncover novel miRNA-RNA
relationships that may be underlying the selective motor neuron death. In the latter, we
address the physiological functions of TDP-43 in oligodendrocytes and demonstrate that
TDP-43 is required for oligodendrocyte survival and functions.
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