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Nucleotide repeat expansion in human diseases
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Nucleotide repeat expansion in human diseases: ALS and FTD

Expansion of GGGGCC repeat within C9orf72 gene is the most common genetic cause of ALS and FTD
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G-quadruplexes: unusual four-stranded structures formed by guanine rich nucleic
acids in the presence of K* or Na* ions
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Potential G-quadruplex forming sequences are enriched in some
critical parts of the human genome
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Hypothesis: unusual secondary structures adopted by GGGGCC repeat contribute to repeat
instability
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Hypothesis: unusual structures adopted by GGGGCC repeats initiate a
pathogenic chain of events
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Nuclear magnetic resonance (NMR): detection of G-quadruplex formation
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Nuclear magnetic resonance (NMR): structure determination
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Oligonucleotide model of GGGGCC repeat folds into two major G-quadruplex structures
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Two folding condition determine relative populations of AQU and NAN
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both structures are extremely stable



AQU and NAN share a similar antiparallel fold but exhibit distinct
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AQU and NAN share a similar antiparallel fold but exhibit distinct
structural features
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