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ALS/FTD C9orf72

Molecular network analysis of ALS/FTD-responsible gene C9orf72
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Expanded GGGGCC repeats located in the first intron of the C9orf72 (C9) gene

represent the most common genetic abnormality of amyotrophic lateral sclerosis (ALS) and
frontotemporal dementia (FTD). To date, the molecular mechanism underlying neurodegeneration in
C9ALS remains unknown. We studied molecular network of genes and proteins involved in C9ALS
pathology from public datasets. We found that C9 repeat RNA-binding proteins play a key role in
posttranscriptional RNA processing. Gene expression of extracellular matrix proteins (ECM) is
reduced in COALS i1PSC-derived motor neurons. Genes involved in the regulation of actin cytoskeletons
are aberrantly expressed in C9ALS cervical motor neurons. We also identified NNA1 and Smcr8 as
novel interactors of C9, linking C9 to autophag¥ regulation. These results suggest that C9 repeat
expansions, which deregulate posttranscriptional RNA processing, disturb the homeostasis of ECM and
cytoskeletal dynamics, leading to neurodegeneration in COALS.
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