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Around 3800 million years ago, after the earth was cooled down enough, metabolism
started on this planet and life originated - the first unicellular organisms evolved. Some
million years later - how many years is still a hot discussed topic - they were already
forming three different groups: bacteria, archaea and eukaryotes. They each developed in
diverse directions and explored different niches. From there on evolution is a continuous
process.

In this project I have analysed four species from the genera Rickettsia, Wolbachia,
Anaplasma and Ehrlichia. All genera belong to the order Rickettsiales and are classified as
bacteria. The species of these genera are known as pathogens, causing a variety of diseases
in humans, animals and insects, including typhus and spotted fever. The whole inherited
genetic information of an organism encoded in DNA (or, for some viruses, RNA) is called
genome and includes genes. The question was how many genes these species have in
common and how many are species-specific. The results were obtained by a bioinformatic
approach (computational approach using biological data) and I developed a program to
automate the analysis. The genomes were first analysed by using Basic Local Alignment
Search Tool (BLAST) which is a common tool in molecular biology that searches genetic
sequences against a database in order to find similar entries. The obtained results are
then evaluated in a second step, where similar sequences cluster together and build groups.
These groups can then be classified and counted.

The analysis suggests that one-fifth up to one-fourth
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(of the ca. 800 to ca. 1400 genes per genome) depending
on the genome are shared genes with all species (core
set) and one-third up to two-thirds depending on the
genome are species-specific. It was found that the genes
of the core set mainly coding proteins with known func-
tions and that species-specific genes mainly coding pro-
teins with unknown functions. The analysis shows that
closely related species share more genes than distantly
related species. Anaplasma and Ehrlichia are close rel-
atives. Furthermore both are more closely related to
Wolbachia then to Rickettsia (Figure 1).

In conclusion, gene content analysis supports pre-
vious hypothesis about the evolutionary relationship of
the four species analysed here.
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