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            Abstract
Small interfering RNAs (siRNAs) and microRNAs (miRNAs) are sequence-specific post-transcriptional regulators of gene expression. Although major components of the RNA interference (RNAi) pathway have been identified, regulatory mechanisms for this pathway remain largely unknown. Here we demonstrate that the RNAi pathway can be modulated intracellularly by small molecules. We have developed a cell-based assay to monitor the activity of the RNAi pathway and find that the small-molecule enoxacin (Penetrex) enhances siRNA-mediated mRNA degradation and promotes the biogenesis of endogenous miRNAs. We show that this RNAi-enhancing activity depends on the trans-activation-responsive region RNA-binding protein. Our results provide a proof-of-principle demonstration that small molecules can be used to modulate the activity of the RNAi pathway. RNAi enhancers may be useful in the development of research tools and therapeutics.
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                    Figure 1: Identification of a small molecule enhancing RNAi through a chemical screen.[image: ]


Figure 2: Enoxacin potentiates additional synthetic siRNA-induced gene knockdown.[image: ]


Figure 3: Determination of chemical structure required for RNAi-enhancing activity.[image: ]


Figure 4: Enoxacin promotes the processing of miRNAs and the loading of siRNA duplexes onto RISCs.[image: ]


Figure 5: Enoxacin facilitates the TRBP-RNA interaction, and the RNAi-enhancing activity is TRBP-dependent.[image: ]


Figure 6: Enoxacin enhances RNAi in vivo.[image: ]
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