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Molecular design of quadruplex-forming nculeic acids that inhibit the
pathological conformational conversion of PrP and elucidation of its inhibitory

mechanism
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Prion diseases are neurodegenerative disorders caused by the conversion of
cellular prion protein to pathological isoform. Previously, we obtained an RNA aptamer, R12, that
possesses anti-prion activity. We also revealed that R12 folds into a unique G-quadruplex structure
and two R12 molecules form a homodimer. Here, we developed new prion aptamers, R24 and R12-A-R12,
based on the structure of R12 homodimer. The assay with prion-infected cells showed that both
aptamers exhibited much higher anti-prion activity than R12. Our NMR studies showed that the
structure of a single R12-A-R12 molecule resembled that of the R12 homodimer. R24 is supposed to
unimolecularly form a similar structure of R12 homodimer because the sequence of R24 is almost the
same as that of R12-A-R12. The quadruplex structure of either R24 or R12-A-R12 formed bx one
molecule could be stable when they are administered to a prion-infected cell culture. This may be
the reason they possess high anti-prion activity.
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