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Abstract

The repeating nucleic acid sequences play the important role in the gene regulations via the
formation of the various higher-order structure, such as a stem-loop or a G-quadruplex
structure. However, the abnormal repeat-expansion, although its mechanism remains unclear,
results in the intractable hereditary disease due to the onset of the toxicities in the nucleus and
cytoplasm. In many cases, the disease-cause repeat consists of 3 to 6 nucleotides and forms the
pathogenic higher-order structures when abnormally expanded. There has been a great interest
in the development of the small molecular therapeutic agents targeting the higher-order structure
of repetitive nucleic acid, and some lead compounds have been found for the treatment of repeat
diseases. In this paper, we summarize examples of repeat expansion diseases, causative sequences,
their symptomatic features, and describe the mechanism of toxicity directly caused by repeat
expansions and approaches for the development of therapeutic agents.
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HD: Huntington’s disease (/>> F ¥ b V%)

HTT: huntingtin

"H-NMR: proton nuclear magnetic resonance

ATXN: ataxin

NA: Naphthyridine, 8~Azaquinolone

FMRI1: fragile X mental retardation 1

UTR: untranslated region

FMRP: fragile X mental retardation protein

FXS: fragile X syndrome (55 X SiEMEH#E)

FXTAS: fragile X tremor/ataxia syndrome (&
55 X B R / 2 AAE B )

RAN translation: repeat-associated non-AUG
(ATG) translation

poly(G), (A), (R): poly (glycine), (alanine),
(arginine)

DGCRS8: DiGeorge syndrome critical region 8

Sam68: Src-associated substrate in mitosis of 68
kDa

DMPK: myotonic dystrophy protein kinase

DM: myotonic dystrophy (fimE Y 2 b o
T 4=)

MBMLI1: muscleblind like splicing regulator 1

MEF2: myocyte enhancer factor 2

CY90rf72 (chromosome 9 open reading frame 72)

FTD/ALS: frontotemporal dementia and/or
amyotro-phic lateral sclerosis (i B8 {I¥E Y Z2%01
i/ ZERa PN SR REALAE)

GFP: green fluorescent protein
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