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A deep understanding of the structural characteristics of living organisms requires an
exhaustive analysis of the DNA sequence that constitutes the blueprint of there organic
architecture. One of these characteristics of the genomic DNA is the latent periodicity in
base pairs, the elucidation of which may play an important role in unveiling basic
genome architecture of organisms and thus a way of discriminating among species
based on there sequence along. This thesis performed analysis of the periodicities in
nucleotide sequence of prokaryotes genomes, Caenorhabditis elegans, Arabidopsis
thaliana, Drosophila melanogaster, Anopheles gambiae, and Homo sapiens using a
methodology based on power spectrum and to characterize them. Power spectrum
analysis is a widely used methodology in physics, especially in signal recognition
theory to measure the periodicity of sound and light signals. The application of this
methodology to the analysis of the DNA sequences, also attempt in previous studies,
has shown a high degree in effectiveness in molecular biology, leading to the finding of
long-range correlations in genomic DNA. To characterize these periodical regions in
genomic DNA, I propose periodic nucleotide distribution represents by a parameter Fy,
computed as the frequency of periodic pairs separated by a number of k nucleotide. For
the C. elegans genome, a periodicity of 68 bp was found in chromosome I, a 59 bp
periodicity in chromosome 11, and a 94 bp periodicity in chromosome III. In A. thaliana,
I obtained three periodicities (248, 167, and 126 bp) in chromosome 3, three (174, 88,
and 59 bp) in chromosome 4, and four (356, 174, 88, and 59 bp) in chromosome 5.
These findings are good agreement with ORFs consisting of Gly-rich amino acid
sequences. Additionally, in the human genome, periodicity where detected in
chromosomes 21 and 22 with a factor of 167 or 84. The periodicity of 167 bp is
identical to the DNA that forms two complete helical turns in nucleosome. For D.
melanogaster and A. gambiae, it was found that the G and C contain flat regions in
middle frequency, which are associated with randomness of base sequence composition.
This unique property has not been observed in Saccharomyces cerevisiae, C. elegans, A.
thaliana, and H. sapiens. The present study goes beyond the simple determination of
this type of periodical correlations and attempt to determine there biological and
physiological imprecations in the genomic structure of organisms such as repetitive
sequence, long-range correlation, and mainly genome evolution.
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