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            Abstract
Proteinâ€“RNA interactions have critical roles in all aspects of gene expression. However, applying biochemical methods to understand such interactions in living tissues has been challenging. Here we develop a genome-wide means of mapping proteinâ€“RNA binding sites in vivo, by high-throughput sequencing of RNA isolated by crosslinking immunoprecipitation (HITS-CLIP). HITS-CLIP analysis of the neuron-specific splicing factor Nova revealed extremely reproducible RNA-binding maps in multiple mouse brains. These maps provide genome-wide in vivo biochemical footprints confirming the previous prediction that the position of Nova binding determines the outcome of alternative splicing; moreover, they are sufficiently powerful to predict Nova action de novo. HITS-CLIP revealed a large number of Novaâ€“RNA interactions in 3â€² untranslated regions, leading to the discovery that Nova regulates alternative polyadenylation in the brain. HITS-CLIP, therefore, provides a robust, unbiased means to identify functional proteinâ€“RNA interactions in vivo.
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                    Figure 1: 
                        HITS-CLIP genome-wide map of Novaâ€“RNA binding sites.
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Figure 2: 
                        Novaâ€“RNA interaction maps associated with Nova-dependent splicing regulation.
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Figure 3: 
                        Nova CLIP tags cluster near polyadenylation sites.
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Figure 4: 
                        Nova regulates alternative polyadenylation.
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        Editorial Summary
Gene expression: one gene, many proteins
When the human genome was decoded, the lower than expected number of genes prompted renewed interest in alternative splicing â€” a mechanism by which more than one protein is made from a single gene. Licatalosi et al. have developed an unbiased, genome-wide method to characterize RNAâ€“protein binding interactions in living tissue, and demonstrate its potential by applying it to the mammalian brain. They characterize the binding sites of the neuronal alternative splicing regulator, Nova, and make the unexpected discovery that it may have an additional function in regulating alternative polyadenylation. In a separate study, Wang et al. used deep sequencing of mRNAs to study alternative splicing in various human tissues and cancers. By mapping sequence reads to splice junctions, they show that alternative splicing is essentially universal in human multi-exon genes. They also show that alternative splicing is mechanistically linked to mRNA polyadenylation.
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