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Abstract

Microsatellite expansion mutations cause more than 30 different neurologic diseases.
In 2011, we discovered that in the absence of an AUG initiation codon, expanded
CAG and CUG repeats can express homopolymeric proteins from all three reading
frames. We showed this repeat-associated non-ATG (RAN) translation is occurs in
spinocerebellar ataxia type 8 (SCA8) and myotonic dystrophy type 1 (DM1). Since this
initial discovery, we and others have demonstrated that RAN translation occurs in
C9orf72 amyotrophic lateral sclerosis / frontotemporal dementia (ALS/FTD), Fragile X
tremor ataxia syndrome (FXTAS) and Huntington’s disease (HD). An emerging theme
is that coding and non-coding expansion mutations are bidirectionally expressed,
producing two mutant RNAs and up to six mutant proteins. These findings impact our
fundamental understanding of gene expression and protein translation and should
now be considered for a broad category of neurological disorders. Recent efforts to
understand the mechanisms of RAN translation and insights into the roles that RNA
gain-of-function and RAN mechanisms play in ALS/FTD, Huntington disease, ataxia
and myotonic dystrophy will be discussed.
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