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            Abstract
Alternative preâ€“messenger RNA splicing influences development, physiology and disease, but its regulation in humans is not well understood, partially because of the limited scale at which the expression of specific splicing events has been measured. We generated the first genome-scale expression compendium of human alternative splicing events using custom whole-transcript microarrays monitoring expression of 24,426 alternative splicing events in 48 diverse human samples. Over 11,700 genes and 9,500 splicing events were differentially expressed, providing a rich resource for studying splicing regulation. An unbiased, systematic screen of 21,760 4-mer to 7-mer words for cis-regulatory motifs identified 143 RNA 'words' enriched near regulated cassette exons, including six clusters of motifs represented by UCUCU, UGCAUG, UGCU, UGUGU, UUUU and AGGG, which map to trans-acting regulators PTB, Fox, Muscleblind, CELF/CUG-BP, TIA-1 and hnRNP F/H, respectively. Each cluster showed a distinct pattern of genomic location and tissue specificity. For example, UCUCU occurs 110 to 35 nucleotides preceding cassette exons upregulated in brain and striated muscle but depleted in other tissues. UCUCU and UGCAUG seem to have similar function but independent action, occurring 5â€² and 3â€², respectively, of 33% of the cassette exons upregulated in skeletal muscle but co-occurring for only 2%.
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                    Figure 1: Interrogation of A2BP1 (Fox-1) isoforms on the alternative splicing microarrays.[image: ]


Figure 2: Alternative splicing characteristics.[image: ]


Figure 3[image: ]


Figure 4: Motif identification and enrichment.[image: ]


Figure 5: Motif enrichment upstream of cassette exons upregulated in human tissues and cell lines.[image: ]


Figure 6: Motif enrichment downstream of cassette exons upregulated in human tissues and cell lines.[image: ]


Figure 7: Higher-resolution enrichment of UGCAUG adjacent heart-regulated cassette exons.[image: ]


Figure 8: Higher-resolution enrichment of UCUCU adjacent regulated cassette exons.[image: ]
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