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            Abstract
Small-interfering RNAs (siRNAs) assemble into RISC, the RNA-induced silencing complex, which cleaves complementary mRNAs. Despite their fluctuating efficacy, siRNAs are widely used to assess gene function. Although this limitation could be ascribed, in part, to variations in the assembly and activation of RISC, downstream events in the RNA interference (RNAi) pathway, such as target site accessibility, have so far not been investigated extensively. In this study we present a comprehensive analysis of target RNA structure effects on RNAi by computing the accessibility of the target site for interaction with the siRNA. Based on our observations, we developed a novel siRNA design tool, RNAxs, by combining known siRNA functionality criteria with target site accessibility. We calibrated our method on two data sets comprising 573 siRNAs for 38 genes, and tested it on an independent set of 360 siRNAs targeting four additional genes. Overall, RNAxs proves to be a robust siRNA selection tool that substantially improves the prediction of highly efficient siRNAs.
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                    Figure 1: Application of RNAplfold to separate functional from nonfunctional siRNAs.[image: ]


Figure 2: Correlation plots for different design criteria for 2,433 siRNAs from data set 1.[image: ]


Figure 3: Performance of RNAxs on a set of 360 siRNAs targeting the four genes firefly luciferase, PPIB, ALPPL2 and DBI.[image: ]
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