Dr.
Satoshi Oota

BioResource Information Div., Dept. of Biological
Systems

RIKEN Bioresource Center

Koyadai 3-1-1, Tsukuba 305-0074, JAPAN

Tel: +81-29-836-9039, Fax:+81-29-836-9077
E-Mail: oota [at] riken.jp

A new approach to estimate genomic GC content equilibrium

The equilibrium of genomic GC content was estimated under assumption that per base
pair rate of GC->AT (u) and AT->GC (v) mutations are temporally constant (the
constant model). However, this assumption may be unrealistic. We propose a simple
mathematical model to estimate the equilibrium GC content based on temporal per
base pair rate of mutations (the variable model). In this model, u and v vary depending
on temporal GC content. We estimated the equilibrium GC contents of the human
genome by using extensive SNP data and the chimpanzee genome as outgroup. In the
constant model, the equilibrium GC content values are significantly different to each
other depending on each initial GC content value, while they clearly show a tendency
of homogenization in terms of GC-rich isochore. In the temporal model, under certain
conditions, GC content converges on the same equilibrium independent from initial GC
content values. Meanwhile, under the other conditions, the temporal model
theoretically shows a chaotic behavior in terms of temporal GC content. This may
explain the origin and evolution of isochore.
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