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Motivation
Alternative splicing is now emerging as a major mechanism contributing to the expansion of the
transcriptome and proteome complexity of multicellular organisms.
The fact that a single gene locus may give rise to multiple mRNAs and protein isoforms, showing both
major and subtle structural variations, is an exceptionally versatile tool in the optimization of the coding
capacity of the eukaryotic genome.
The huge and continuously increasing number of genome and transcript sequences provides an essential
information source for the computational detection of genes alternative splicing pattern. However, much of
this information is not optimally or comprehensively used in gene annotation by current genome annotation
pipelines.
Methods
We recently developed ASPIC, a novel algorithm for the investigation of alternative splicing of user
submitted genes and a related web resource, based on comparative analysis of available transcript and
genome data from a variety of species.
The ASPIC web resource provides graphical and tabular views of the splicing patterns of all full-length
mRNA isoforms compatible with the detected splice sites of genes under investigation as well as relevant
structural and functional annotation. The ASPIC web resource - available at http://www.caspur.it/ASPIC/ -
is dynamically interconnected with the Ensembl and Unigene databases and also implements an upload
facility.
Results
The ASPIC software has been applied to a set of 300 human genes included in the 44 regions included in
the ENCODE project and accounting for 1% of the entire human genome. The results we obtained confirm
the effectiveness and reliability of the ASPIC tool and show that about 90% of human genes undergo
alternative splicing and that on average more than ten different transcript are generated by each gene. This
implies that the human transcriptome and proteome complexity is expanded of at least one order of
magnitude with respect to its gene complement.
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