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Introduction 
In this paper a new method for detecting splicing sites is proposed. It is based on a combined analysis of all 
available transcript data in order to produce all transcript alignments to the genomic sequence. The algorithm 
requires that all transcript-genome alignments are fully compatible with a plausible common exon-intron 
structure within the genomic sequence. The algorithm was implemented in the ASPIC (Alternative Splicing 
PredICtion) software. 

Some Details 

1. Alternative Splicing Prediction: the Method 

The problem of identifying the correct exon-intron structure, is complicated by the fact that a genomic sequence 
may be alignable to the same EST sequence in a number of equally probable ways. For this reason, we designed 
a method, for obtaining the exon-intron structure of a genomic sequence, by aligning a collection of transcript 
data (mostly ESTs) so that common regions of different ESTs are aligned to the same region of the gene. The 
criterion used minimizes the number of exons in the exon factorization and EST alignments, compatible with a 
gene structure under given parameters and optimization criteria, are produced. The parameters describe 
properties of the exon-intron structure to which all ESTs alignments must agree and they are: minimum exon 
length, maximum number of exons allowed along the genomic sequence, error parameters for evaluating the 
quality of the EST alignment. The optimization criteria were mainly designed in order to increase the quality of 
the alignments near the intron boundaries. The intron regions are validated, where it is possible, by the gt-ag 
rule. When an EST alignment produces an incompatible exon, then the current EST factorization (or previous 
ESTs factorizations) is recomputed, by backtracking, in order to obtain a compatible EST alignment. For more 
details we refer the reader to [1].  
 

2. ASPIC Software  

The method described above has been implemented in C and we call it ASPIC (Alternative Splicing PredICtion). 
It can be accessed at http://aspic.bio.disco.unimib.it/.  A basic searching form permits to input an official gene 
name for the genomic sequence (e.g. ABCB10) and a Unigene cluster identifier for the ESTs collection (e.g. 
Hs.1710) and ASPIC runs under standard parameters.  An advanced searching form permits to specify also the 
running parameters. The genomic sequences are retrieved by Ensembl database. The program provides a table 
view and a graphical view describing respectively the intron list (with confirming ESTs and links to the 
alignments near the intron boundaries) and the exon-intron structure of the input gene.  ASPIC method has been 
tested on 80 Unigene clusters on Chromosome 1 and its accuracy has been analyzed by comparison with the 
ASAP database [4] accessible at http://www.bioinformatics.ucla.edu/ASAP. In almost all cases ASPIC 



 

confirmed ASAP data, while providing additional novel splice sites. A total of 161 splices were uniquely found 
by ASPIC whereas 25 splices were detected by ASAP but not by ASPIC. ASPIC and ASAP detected 921 and 
785 splices respectively. 
 

3. Developments 

We plan to integrate ASPIC representation, in more detail, with all isoforms and all patterns of alternative 
splicing that may occur in the gene: exon skipping, mutually exclusive exon, competing 5'-3' ends and intron 
retention. 
 

 
 

Fig. 1 Snapshot of a portion of the exon-intron strucure of gene HNRPR (introns are in blue, exons are in yellow, alternative 
spliced regions are in green) provided by ASPIC 

 
Fig. 2 Example of ESTs alignments near intron boundaries (intron 2 of gene HNRPR) provided by ASPIC 
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