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Computational DNA sequence analysis enhances our comprehension of complex
biological systems and improves our knowledge on how biological information is
stored and retrieved in the DNA [1, 2]. Following this approach we have focused
on the statistical analysis of small DNA sequences (oligonucleotides) in evolutionary recent organisms. We have used chromosomes of most sequenced multi-celled
organisms, and especially Homo sapiens, Pan troglodytes, Mus musculus, Rattus
norvegicus, Gallus gallus, Danio rerio, Drosophila melanogaster, Caenorhabditis elegans and Arabidopsis thaliana.
Our approach is based on calculations of various scaling statistical parameters
for all oligonucleotides of the same length [3]. Sequences of 5 and 6 nucleotides
are used, depending on the size of the original chromosome. The distance distribution of consequent appearances of the same oligonucleotide is computed, for all
possible nucleotides of a given length. Two parameters are used to model this size
distribution, in order to find if long or short range tendency was present [4].
We have found that oligonucleotides bearing consensus promoter signatures follow power law distributions, while all others follow exponential distributions, or in
general short range distributions. In a two dimensional plot of the two parameters, we have seen that oligonucleotides tend to cluster, depending on whether they
contain the “CG” subsequence (a common consensus sequence of the promoter). In
more resent organisms this phenomenon is more evident.
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