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¢ Abstract

A linguistic complexity measure was applied to the complete genomes of HIV-1, Escherichia coli, Bacillus subtilis,

i Haemophilus influenzae, Mycoplasma genitalium, and to long human and yeast genomic fragments. Complexity

values averaged over entire genomic sequences were compared, as were predicted average values of intrinsic DNA

curvature. We found that both the most curved and the least complex fragments are located preferentially in non-

coding parts of the genome. Analysis of location of the most curved and the simplest regions in bacteria showed

that the low-complexity segments are preferentially located in close proximity to the highly curved sequences, which

are, in turn, placed from 100 to 200 bases upstream to the start of the nearest coding sequence. We conclude that

the parallel analysis of sequence complexity and DNA curvature might provide important information about
sequence-structure—function relationship in genomes. © 1999 Elsevier Science Ltd. All rights reserved.
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1. Introduction Functional organization of the genome can be
viewed as a multilevel, superimposed hierarchy.
Applying appropriate parameters, complexity may help
in discovering compartmentalization of the genome
into functional domains. This approach was used in
the study of structure and complexity of yeast chromo-
some III (King, 1993). Ussery et al. performed a simi-
lar analysis to examine the Escherichia coli genome
(Proceedings of the 25th FEBS meeting). In these and
other studies, complexity mapping was shown to reveal
occurrence of genes, regulatory domains, and patterns
required for higher order genome organization.

Due to rapid advances in genomic sequencing, new
and effective methods that allow one to predict details
of genome functional organization have become
increasingly important. Statistical analysis of bio-
sequences aims at determining sequence patterns which
have unexpected distributions or frequencies of occur-
rence (Konopka, 1994). Associating these patterns with
particular types of structure or function enables one to
make further predictions of biologically important sites
in genomes. In this study we would like to bring atten-
tion to one such method, linguistic complexity. and to
i its relationship to DNA intrinsic structural features.

2. Sequence complexity
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The concept of genomic sequences as texts has been
introduced a long time ago. In searching for the func-
tional code, they were studied as linear texts, applying
linguistic (Brendel et al., 1986: Gelfand, 1993; Popov
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