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Synthesis and Evaluation of DNA/RNA Binding Ligands Consisting of Tandem Guanine-
Recognition Moieties (! The Institute of Scientific and Industrial Research, Osaka University)
OYusuke Koshiba,! Chikara Dohno,' Kazuhiko Nakatani'

Fragile X-associated tremor/ataxia syndrome (FXTAS) is categorized as repeat disease
resulting from CGG trinucleotide repeats expansion and remains incurable. Major molecular
mechanism of onset is toxic gain of functions of CGG repeats RNA (r(CGG).) produced by
transcription. Molecular ligands that bind to abnormally expanded repeat DNA and RNA are
expected to reduce the RNA toxicities.

We have succeeded in developing a specific d(CGG), binding molecular ligand (NCD, Fig.
la) consisting of 2 guanine recognition moieties (naphthyridine, Fig. 1b). NCD showed no
selectivity for extended repeats and a lower affinity for r(CGG), than d(CGG)x,. In this study,
in order to improve the affinity and selectivity to the CGG repeat sequence, we designed and
synthesized a novel ligand 1 consist of 4 tandem naphthyridines. Surface plasmon resonance
(SPR) assay of 1 to d(CGG)y and r(CGG)y indicates strong binding characterized by a slow
dissociation process (Fig. 1c).
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(c) SPR assay of 1 to d(CGG)9 and r(CGG)9
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