HAEROIERAZEME — AIREBIEENFEE

R EE
I EARER
MFZEBRSSIEA © BRI — A I XY — LR T I REHW=Z CAG/ICTG MY 7Ly MU E— MRIZEBIT S

IR %
Drug development for CAG/CTG triplet repeat diseases using cyclic pyrrole-imidazole polyamide
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The expansion of CAG and CTG (CWG) triplet repeats causes several inherited neurological diseases. The CWG repeat
diseases are thought to induce complex pathogenic mechanisms through expanded CWG repeat-derived RNAs in a non-
coding and polypeptides in a coding region, respectively. However, effective therapeutic approach has not been established
for the CWG repeat diseases. Here, we show that a CWG repeat DNA-targeting compound, cyclic pyrrole——imidazole
polyamide (CWG-cPIP), suppresses the pathogenesis of coding and non-coding CWG repeat diseases. CWG-cPIP binds to
the hairpin form of mismatched CWG DNA, interfering with transcriptional elongation by RNA polymerase in a repeat length-
dependent manner. We found that CWG-cPIP specifically inhibits pathogenic mRNA transcripts from expanded CWG repeats,
resulting in reduced CUG RNA foci and polyglutamine accumulation in myotonic dystrophy type-1 (DM1) and Huntington’s
disease (HD) patient-derived cells and mouse models. Treatment with CWG-cPIP ameliorated learning and memory deficits
and synaptic dysfunction in DM1 and HD mouse models, without cytotoxicity and off-target effects. Taken together, we
present a novel candidate compound that targets expanded CWG repeat DNA independent of genomic location and reduces
both pathogenic RNA and protein levels. Thus, CWG-cPIP may be used for the treatment of CWG repeat diseases and for

improving clinical outcomes.



