Genome-wide survey of domain changes due to alternative pre-mRNA splicing
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Alternative splicing (AS) is an important mechanism of increasing proteome diversity. Domain changes due to AS events have a direct effect on molecular function of the gene, and many examples of functional changes are reported in terms of cell communication, signaling, development and apoptosis. Some splice variants are known to carry out even the opposite function. In an effort to elucidate the functional role of alternative splicing, we performed a genome-wide analysis of domain changes due to alternative pre-mRNA splicing using ECgene model. ECgene provides one of the most complete catalogs of splice variants. We calculated the PFAM domains for all ECgene transcripts and classified the type of alternative splicing – exon skipping, donor/acceptor site variation, alternative initial/terminal transcription. The origin of changes in functional domains was analyzed in terms of the AS types and frame shifts. We find that a substantial portion of domain changes arise from the frame shift, not from skipping exons with functional domains. Furthermore, the correlation with normal/cancer phenotypes is explored by inspecting the EST sequences consistent with each isoform structure. The result would be valuable to examine the phenotypic consequences of domain changes due to AS events.
