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1 Introduction

Rapid accumulation of genomic sequences is giving us a new opportunity to investigate and understand
intricate biological systems, which may be represented as networks of genes and gene products. Several
new experimental methods such as DNA microarray technology would be utilized to produce a huge
amount of expression pro�les and to determine correlated expression of genes in a wide variety of
cells. The informatics based approaches should take large parts in this research area of functional
genomics. Especially computational techniques to predict co-regulated genes must be developed,
since they provide useful information for designing the experiments and for interpreting the correlated
expression of genes. It is well known that, in some bacteria and also in archaea, several genes with
functional links are often clustered on the genomes. Such a clustering of genes implies common
regulation of genes, for example, by the mechanism of polycistronic transcription. In some cases,
multiple transcripts carrying related functions are co-regulated by common factors. In this study, we
propose a new technique to detect possible functional links between genes that are not necessarily
clustered in the genome.

2 Materials and Methods

Thus far we have constructed the gene cluster database (GCDB). To construct the GCDB, we took
two kinds of strategies. Firstly, conserved gene clusters were extracted by interspecies comparisons of
localization of orthologous genes. Secondly, clusters of genes that are functionally related in metabolic
pathways were extracted by the network comparison technique [1].

Here we introduce an index to measure the degree of cluster formation (DCF ) for arbitrary pairs
of genes in the genome. The DCF is based on the information of gene pairs that appear in the same
gene clusters in the GCDB. Consider a pair of genes, a0 and b0 in a genome G0, which is denoted by
P

a;b
0

, and their orthologs ai and bi in another genome Gi (i = 1:::n� 1; n is the number of organisms
considered). If ai and bi are in the same cluster according to the GCDB, they are de�ned as a clustered

pair Ca;b
i . If an appropriate measure is given to estimate the distances between P

a;b
0

and C
a;b
i , and

between C
a;b
i and C

a;b
j , DCF is de�ned as the following equation:

DCF =
X

i

Dis(P a;b
0

; C
a;b
i ) +

X

i;j

Dis(Ca;b
i ; C

a;b
j ):

In this study, we employed the distance between small subunit rRNA sequences as the distance measure
in the equation.
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