Development and optimization of strand displacement based conditional
small interfering RNAs for operation inside mammalian cells
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We have now overcome all of these problems to .4 110 transfected siRNA.

develop a programmable, conditionally activated

small interfering RNA (Cond-siRNA). These simple riboswitches can maintain their integrity over days in the
mammalian cytosol, and detect RNA transcripts from specific input genes via toehold mediated strand
displacement. Upon input detection, they can release potent RNAI triggers[7] silencing specified target genes
with completely independent sequences from the input. We tested the switching activity of dozens of Cond-
siRNA variants in human adherent cells to identify necessary and sufficient chemical modification motifs that
allow good device performance over diverse input: output combinations. Some optimized Cond-siRNAs achieved
more than 90% silencing of target genes (protein expression versus baseline) in cells expressing sequence-
matched RNA transcripts, and strongly suppressed background RNAi activity (< 25% knockdown) in cells
expressing mismatched inputs (e.g. Fig. 1).
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Our findings provide a set of clear and simple guidelines for substantively improving the performance of strand
displacement switches in live mammalian cells. The Cond-siRNA technology provides a plausible platform for
gene expression activated RNAi smart drugs.
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