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Questions about genomic complexity have been raised since it was discovered that 
the human genome contains much fewer coding sequences than expected (Venter, 
2001; International Human Genome Sequencing Consortium, 2001). This indicates 
the important role of alternative splicing, which was first reported by Gilbert (1978). 
Alternative splicing is when the splicing process of pre-mRNAs leads to different 
mRNA molecules, and therefore different proteins. Distinct mRNAs, splice variants, 
can be produced as a result, thus it is evidently possible for a single gene to express 
different mRNA isoforms. Alternative splicing can give either longer or shorter 
mRNA variants compared to the template (i.e. the gene sequence), by exon 
skipping/inclusion, alternative 3’ splice sites, alternative 5’ splice sites, mutually 
exclusive exons and intron retention. Nucleotide mutations commonly involve 
exclusion of one or more exons from mRNA, exon skipping, new exons can also be 
introduced by exon inclusion. It is called alternative 3’ splice sites when exons are 
elongated or shortened at the 3’ site. The same applies for the 5’ splice site. A 
mechanism called mutually exclusive exons is related to exon skipping. If a gene has 
four exons, one splice variant could have exons 1, 2 and 4 and another one might have 
1, 3 and 4. The mRNA includes either exon 2 or 3 in this case, not both. Intron 
retention occurs when a whole intron is not spliced out (figure 1.1). At the protein 
level, amino acid sequence may be altered by deletion or insertion of domains, frame-
shift or stop codons.  Knowledge of the alternative splicing mechanism is therefore 
important in the drug discovery process (Levanon & Sorek, 2003). 



 

The effect alternative splicing has on one of the largest protein families, G protein-
coupled receptors (GPCRs), is an important research objective in the search for new 
drugs. The crucial role of GPCRs in physiological cell signalling in almost every 
tissue in the body makes them eligible as targets for drug development. Drugs for 
various kinds of diseases and symptoms, e.g. nausea, incontinence, anxiety, asthma, 
schizophrenia, migraine etc, are targeted towards these receptors (Nambi & Aiyar, 
2003). Of the several hundred known GPCRs, physiological function and ligand(s) 
have been identified for 250 members. Yet only 30 have been used as targets for 
medicine and yield half of the drugs on the market today 
(http://www.sentigen.com/technology/gpcr.php). The prospects in drug development 
for GPCRs might thus be good and finding more splice variants could be of great 
importance. Because of the importance of accumulating splice variants and 
understanding their purpose the aim of this study is to identify splice variants with a 
method that utilizes ESTs and mRNAs, and thereafter analyse their biological role 
with respect to functionality and sites of expression. 













Figure 2.1 The members of the adhesion family of G protein-coupled receptors (GPCRs) contain the 
seven transmembrane regions, TM I-VII, characteristic for GPCRs. The TMs are connected by three 
extracellular loops (e1, e2 and e3) and three intracellular loops (i1, i2 and i3). Additionally they have 
very long N-termini containing various functional domains. The figure depicts a member of the 
adhesion family, namely the Celsr1 receptor. Used with permission from Thora Bjarnadottir 
(unpublished).





Transeq, which can be run on the EBI website (http://www.ebi.ac.uk/emboss/ 
transeq/), is one of the programs in the free Open Source software analysis package 
EMBOSS (The European Molecular Biology Open Software Suite). Its purpose is to 
translate nucleic acid sequences to the corresponding protein sequence. It can translate 
into all six reading frames, the three forward or three reverse frames, or a single one. 
The output sequence is in the standard one-letter IUPAC code. 




















































































































