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Abstract

Numerous studies have identified RNAs that play central roles in disease, however, exploiting
these targets via bioactive small molecules is very difficult. In our opinion, this is generally due
to a fundamental lack of understanding of the types of small molecules that bind RNA
specifically and the types of RNA motifs that can be specifically targeted by small molecules.
In an effort to establish a database of such information, our group has developed an agnostic
library versus library approach called two-dimensional combinatorial screening to quickly
identify RNA motif-small molecule partners. In addition, we have also developed theoretical
models to quickly and accurately annotate the affinity and selectivity of these interactions.

By merging this information with genomic RNA sequence and structure, we have designed
bioactive small molecules targeting a series of RNAs that cause incurable neurological
disorders. Designed compounds are orders of magnitude more potent than compounds
identified by high throughput screening of chemical libraries, suggesting that rational
approaches may be useful. It is our hope that we can make substantive progress in
developing these synergistic approaches into general and rational strategies to exploit RNA
targets in genomic sequence.
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