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The base sequence in DNA is perhaps one
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of the most mysterious coding systems in Nature.

So far as the information coding is concerned,
the DNA sequence can be viewed as a long one-
dimensional line with each successive position
occupied by one of the four letters A (Adenine),
G (Guanine), T (Thymine), and C (Cytosine).
Permutations of these four letters along the line
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carry vast amounts of inherited messages which
control almost all the biochemical activities of
an organic body. In hoping for searching a gate
way that will lead to at least a bit understanding
of the mystery of life, it is then important to
explore and disclose possible patterns that the
base sequences may assume in the DNA chain.
In this project, we are planning to apply the
fractal study to the DNA sequences. Fractal
geometry is found in many physical phenomena,
and is believed to be the most general way
Nature expresses itself. If DNA is considered
one of the sophisticated masterpieces ever
created by Great Nature, then it would show
some ubiquity of fractal nature in its structure.
Generalized fractal dimensions and multifractal
spectra of the base distributions in the selected
DNA chains will be calculated. Multifractal
aspects of the DNA sequences will be
investigated. =~ Multifractalities of the DNA
sequences from species of different evolution
stages will be compared. Possible difference in
the distribution of Holder exponent along coding
and noncoding segments of DNA, which is
crucial in identifying locations of ‘translation
sites’ in a long DNA chain, is also inspected.
(keywords: DNA. nucleotide sequence, fractal,
multifractal, Holder exponent)
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GenBank length Da<l| Ba<l
. . . # of exon|% exon| . .
Family Organism accession # analyzed(bp) scoments | lenoth n n
(locus) (total length) g £ analysis| exon

Saccharomyces Cerevisiae X53947 4889
(veasd) (SCMYOILG) 6108) 1 100% | 50.0 % | 50.0%
Caenorhabditis Elegans#3 X08067 9285
(worm) (CEMYO3) (11604) 7 509% | 51.6% | 53.0%
Brugia Malay1 M74000 9415
(worm) (BRPMYOHEA) (11766) 13 47.6% | 52.3% | 64.8%
Drosophila Melanogaster M61229 18132
(fruit fly) (DROMHC) (22663) 30 334% | 522% | 67.1%
Rattus Norvegicus X04267 20606
(t20) (RNMHCG) (25755) 41 23.4% | 50.1% | 72.8%
Gallus Gallus J02714 24890
(chicken) (CHKMYHE) (31111) 38 18.7% | 50.9% | 758%
Homo Sapiens M57965 22752
(human) (HUMBMYH7) (28438) 40 21.1% | 54.3% | 86.8%
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