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ABSTRACT

Expanded CAG repeats encoding long polyglutamine tract are the widely accepted
pathogenic agents in a variety of human neurodegenerative disorders. However, some of these
disorders do not have polyglutamine expansion yet they display very similar clinical
presentations. Previously, we showed that expanded CTG and CAG repeats in the 3’UTR of
EGFP both had pathogenic effects in muscle of transgenic C.elegans and mice. Moreover, we
found that RNA foci were formed in Hela cells expressing both coding and noncoding CAG
expansions and that muscleblind-like (MBNL) proteins which mediate RNA pathogenesis in
myotonic dystrophy were colocolized to these foci. These results suggested that expanded
CAG repeats may exert toxic gain-of-function mechanisms not only at protein levels but also
at RNA levels. Since all known CAG repeat disorders affect the central nervous system, in
this study, we established transgenic mice expressing neuro-specific transcripts with 200 CAG
repeats in the coding region or 3’UTR of the EGFP gene. The expression levels of the
transgenes were low in most lines that they were only detectable by RT-PCR. Both Northern
and Western Blots fail to detect the expression except in one line that expresses
EGFP-polyglutamine fusion protein. This line of animals developed ataxia and Purkinje cell
degeneration by 6 months of age. Polyglutamine-containing EGFP protein form aggregates in
the Purkinje cell layers. In contrast, there were no noticeable phenotypic changes in the
transgenic animals with noncoding CAG repeats. The lack of phenotype could be attributed to
low levels of transgene expression or the absence of certain tissue-specific factors. To further
clarify this issue, we transfected mouse myoblast cells (C2C12) and mouse neuroblast cells
(Neuro-2a) with different lengths of CAG repeats. We found that RNA foci were formed in
both cells expressing expanded CAG repeats, but the MBNL protein was only colocalized to
the foci in C2C12 cells. Moreover, differentiation of C2C12 cells, not Neuro-2a cells, was
inhibited by expanded CAG repeats, as judged by cell morphology and expression of several
differentiation markers. The splicing patterns of RYR AS1, Mef2 and vinculin genes were
also affected in differentiated C2C12 cells with CAG expansion. These results suggest that
tissue-specific factors play important roles for the toxic gain-of-function mechanism of
expanded CAG repeats at the RNA level.

KEYWORDS: CAG repeats, transgenic mice, RNA pathogenesis, tissue-specific, cell
differentiation
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