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ABSTRACT

A number of human neuromuscular disorders have been found to be caused by expansion
of unstable trinucleotide repeats. Disorders caused by expansions, mainly CGG, CTG or GAA,
in the untrandlated regions or introns include fragile X syndrome (FRAX), myotonic
dystrophy type 1 (DM1), and Friedreich’s ataxia (FRDA), etc. Repeats located in the coding
region of the affected gene, mainly CAG expansions, are the basis for disorders like
Huntington’s disease (HD), spinal and bulbar muscular atrophy (SBMA), and spinocerebella
ataxias (SCAs). So far the molecular mechanisms underlining these disorders have not been
understood completely. In order to investigate the pathogenic mechanism of the disorders, we
previously established a transgenic mouse model in which expression of enhanced green
fluorescence protein (EGFP) gene fused with different lengths of CAG repeat in its 3°-UTR
was directed to the muscle by a mouse GSG promoter. Mice expressing the long tract of CAG
repeat (CAG,n) were found to exhibit atered muscle morphology, differentiation and
physiology, as well as reduced fertility. This suggests that CAG expansion may result in an
RNA gain-of-function effect. In this study, we further explore the molecular basis for the
phenotypes observed in CAGyg transgenic mice, and search for the possible downstream
targets that interact with or are affected by the expanded CAG RNA. Using fluorescence in
situ hybridization (FISH) technique, we found that RNA foci were formed in the cultured
cells transfected with CAGsg and CA G, constructs either in coding or non-coding region, as
well as in muscle cells of the CAG,q mice. We also analyzed sperm mitochondrial function,
by staining with rhodaminel23 (Rh123) and propidium iodide (Pl) followed by flow
cytometric sorting. Most sperm cells from CAGyp males were gated with low Rh123
fluorescence, suggesting that they had low mitochondria activity and thus poorer sperm
motility. This explained the reduced fertility in CAGyo mice. Furthermore, to search for the
differentially expressed genes and related proteins in muscle and testis of the CAG,g mice,
we perform cDNA microarray assays, and protein 2-D gel electrophoresis followed by
MALDI-TOF anaysis. Results from RT-PCR and real-time PCR revealed 15 up-regulated and
6 down-regulated genes. Most of these genes and proteins are related to differentiation and
energy metabolism. We also found 1 up-regulated and 7 down-regulated proteinsin testis, and
these proteins are mainly related to spermatogenesis.

KEYWORDS: CAG repeats, RNA pathogenesis, RNA foci, microarray, protein 2-D gel
electrophoresis
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Fig. 3
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Fig. 4
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%2 ~CAG & 22 A FIEE R - AT A vep 2L R b BRET RS

~97KDa 97286.3 6.65 muscle glycogen phosphorylase Qi|6755256 -3.105
2 ~66KDa ~5.5 52588.38 5.66 Myosin-binding protein H (MyBP-H) Qi|6093458 2.5888
3 ~50KDa ~6.5 47013.90 7.08 enolase 3, beta muscle Qi|54035288 2.006
4 ~48KDa ~6.7 46995 6.73 enolase 3, beta muscle Qi|6679651 7.5965
5 ~45KDa ~5 37729.22 5.35 alpha-actin Qi|387082 5.7698
6 ~45KDa ~7 49477 7.23 Tu translation elongation factor, mitochondrial Qi|27370092 5.8145
7 ~43KDa ~8 43018 8.58 creatine kinase Qi|6671762 3.2286
8 ~40KDa ~8 39331 8.31 aldolase 1 Qi|6671539 2.5206
9 ~40KDa ~6 114459 5.83 tolloid-like Qi|6678363 2.1788
10 ~40KDa ~7.5 36492 7.62 similar to G3PDH (phosphorylating) Qi|51829015 -2.174
11 ~40KDa ~8.5 35810.01 8.44 similar to G3PDH (phosphorylating) Qi|62533192 3.2309
12 ~40KDa ~9 38937 9.13 similar to G3PDH (phosphorylating) Qi]28485300 3.2369
13 ~35KDa ~9 35588 8.93 malate dehydrogenase Qi|387422 -3.45
14 ~35KDa ~8 35018 8.62 Electron transferring flavoprotein, alpha polypeptide |qi|13097375 2.0316
15 ~31KDa ~9 25959 11.01 unnamed protein product Qi|63572095 -2.43
16 ~30KDa ~9 20030 11.64 unnamed protein product Qi|26354020 5.4894
17 ~31KDa ~5 31432 9.17 orf Qi|5441500 3.476
18 ~30KDa ~7.5 29329 7.86 carbonic anhydrase Il Qi|226778 -2.039
19 ~28KDa ~4 2554 4.21 T-cell receptor beta chain CDR3 region Qi|60461415 4.5201
20 ~26KDa ~10 25959 11.01 unnamed protein product Qi|63572095 2.7449
21 ~25KDa ~5.5 23102 5.7 adenylate kinase 1 0i|10946936 7.0706
22 ~23KDa ~5.5 30691 5.98 troponin T ai|2340064 -4.065
23 ~15KDa ~5.5 17807 4.78 unnamed protein product @i|12853715 6.1887
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1 ~97KDa ~4.5 72151 5.09 calcium binding 140k protein Qi|1083243 -2.3538
2 ~94KDa ~5.2 117734 5.43 Ubelx protein Qi|35193277 -2.65046
3 ~88KDa ~4.8 92418 4.74 tumor rejection antigen gp96 Qi|6755863 -2.5303
4 ~70KDa ~4.5 72412 4.67 78 kDa glucose-regulated protein Qi|1304157 2.47646
5 ~66KDa ~5 69684 5.58 dnaK-type molecular chaperone HSP70.2 Qi|109946 -2.24416
6 ~60KDa ~7 -2.0133
7 ~60KDa ~5.8 62343 6.02 unnamed protein product Qi|26344902 -4.60704
8 ~45KDa ~4.8 57108 4.79 unnamed protein product qi|54777 -2.85451
9 ~43KDa ~7 56502 7.53 Aldh2 protein @i|13529509 -2.38858
10 ~38KDa ~7.5 44882 6.63 testis-specific phosphoglycerate kinase Qi|200326 -3.63209
11 ~31KDa ~7.6 35725 6.71 aldose reductase ai|786001 -2.18876

14




15



