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Introduction

The number of bacterial genomes sequenced has grown quickly, and it turned out that the structures
of these genomes are not always conserved. In particular, between Synechocystis sp. and Escherichia
coli, the gene clusters are rarely conserved [1]. But does this mean that transcriptional regulations
are not conserved, either?
In this study, we examined how conserved the regulatory controls of orthologs are, using expression
profiles in Synechocystis sp. and operons in E. coli.
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Method and Results

To determine potential orthologs, we made use of ssearch. The similarity searches were performed
using all annotated ORFs in KEGG database [2], with both Synechocystis sp. against E. coli and E.
coli against Synechocystis sp. The results were classified into three groups by the number of genes
similar to each gene (E value ≤ 0.05). The statistics is shown in Table 1.
Table 1: The statistics of the number of genes by the number of similar genes. E. coli operons are
only experimentally known ones.
Organism
E. coli
Synechocystis sp.
E. coli (operons)

No. similar
0
1
1917 980
1317 671
311 285
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Figure 1: An example of conserved expression profiles.
Operon data in E. coli were gathered from RegulonDB [3]. The number of experimentally known
operons was 457 and the number of the ORFs contained in them was 1012, and the number of potential
orthologs is also shown in Table 1.
If a gene has a single homolog, it is trivial to identify the ortholog, so we examined the distribution
of the 254 Synechocystis sp. genes uniquely mapped by 285 E. coli genes on the genomes. The result
was that these genes were included in 129 operons in E. coli, and those genes were included in 170
groups in Synechocystis sp. (Genes were clustered into a group when the positions on the genome
were close (≤ 3).)
We used 48 microarray experiments in Synechocystis sp. and computed expression similarities
between each pair of ORFs, using the Euclid distance between log ratios. Then, potential orthologs
in Synechocystis sp. were clustered using UPGMA, and the clusters were mapped to operon data in
E. coli.
Figure 1 shows a pair of orthologs whose expression profiles are very conserved. The ORFs slr1730
and slr1728 in Synechocystis sp. are orthologous with kdpC and kdpA in E. coli, respectively.
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