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Abstract

It has been reported that 1/f-like spectra exist in the DNA base sequences. But the meaning
of their existence has not been clarified enough still nowadays. Fortunately, a few DNA base se-
quences have been determined completely in some organism for these three years(Saccharomyces
cerevisiae, Haemophilus influenzae, Mycoplasma genitalium, Cyanobacterium Synechocystis etc). In
this paper, we show with the use of these entire genomes that most of the complete genomes indicate
the common statistical features such as the existence of 1/f-like fluctuation and direction inversion
asymmetry of one dimensional G-C base concentration series.

1 Introduction

Several noises which exist in the nature are classified into Lorentzian and 1/f noise. The generation
mechanism is understood in the case of Lorentzian noise by the theory of Brown motion, but 1/f noise
is not well understood though it exists universally in natural phenomena. For these five years, it has
been found that 1/f fluctuations exist in DNA base density series. For what reason 1/f fluctuations
exist in DNA base sequence? So, using the fact that some of DNA base sequences of particular
microorganism are determined completely, we try to extract their common statistical features of those
genomes.

2 Data & Methods

We used the five organisms, S.cerevisiae strain S288C, from ftp.ebi.ac.uk (directory /pub/databases/yeast).
H.influenzae strain KW20 and M.genitalium, from TIGR Microbial Database(MDB). Synechocystis

sp. Strain PCC6803, from The KAZUSA DNA Research Institute (KDRI). E.coli strain K-12, from
E.coli Genome Center(University of Wisconsin). We computed the power specta of base density fluc-
tuation and base molecular weight fluctuation The base density of a unit series with the interval w
was defined by/[1],
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where f is frequency and f = k/N{k = 1,2,3,,, }. Further more, in order to see direction inversion
asymmetry of one dimensional G-C base concentration series, we used a fourth order correlation
function:
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where f(i,7) is Dens(i, ) and j is distance between the unit series.
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3 Result & Discussion

The typical results are summarized in the figures bellow.
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Figure 1: Power spectrum of base density Figure 2: Power spectrum of molecular weight
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Figure 3: Direction reversal asymmetry of each base

The Fig.1 shows respectively the f~! power spectrum of the base density fluctuation of H.influenzae
strain KW20 and Fig.2 that of its molecular weight series fluctuation. The Fig.3 shows the direction
inversion asymmetry of the G-C base concentration series of S.cerevisiae strain S288C, chromosome I,
compared with the value (~0.4) of ¢(j) of the artificial random base sequence. No inversion asymmetry
was found in the A-T base concentration series, as was also shown in Fig.3.
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