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Eukaryotes undergo “RNA splicing”, which involves processing of pre-mRNA for the removal of introns to form mature mRNA. The consensus at donor (5’ boundary with dinucleotide GT) and acceptor (3’ boundary with dinucleotide AG), splice sites is recognized by the spliceosomal proteins and the introns are removed by transesterification reactions. We study the sequences at the splice sites to detect the information, which governs this process. Information theory is an important tool to measure the information content of the nucleotide binding sites of various organisms. We have applied this idea for the comparative analysis of the donor and acceptor splice site regions of the genes of five different organisms - Arabidopsis thaliana, Caenorhabditis elegans, Drosophila melanogaster, Gallus gallus and Rattus norvegicus by calculating their average mutual information content, relative entropy H. We have constructed substitution matrices for the aligned set of sequences of block size 6, 10 and 14 around both the splice sites for calculating their mononucleotide substitutions. These alignments were scored by the log-odds matrix and the information content was calculated for the same. We observe that the information content decreases with increasing block size for both the donor and acceptor regions in all the organisms studied. There exits a similar pattern of information content in all the organisms studied. Block size 6 has the highest information content, which was reduced to approximately half for block size 10 and the similar reduction was observed for block size 14. This suggests that ~ 2 - 3 nucleotides flanking the splice sites are important when compared to longer distance nucleotides. We suggest that the information required for the splicing is contained in the consensus of ~ 6 – 8 nucleotides at the donor and acceptor regions, which might govern this process and play an important role for the binding of spliceosomal proteins as expected. TSR thanks Council of Scientific and Industrial Research (CSIR, Govt. of India) for the award of a Senior Research Fellowship.

