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4 1 Sequences as Biological Information

organisms, the number of species present in the environment, and, despite their 
small size, the biomass they represent on a worldwide scale. Even inside an animal, 
microbes are abundant: only one out of every 10 cells in a human body is actually 
human, whilst the other nine cells are prokaryotic.

From an evolutionary perspective, Bacteria and Archaea have been around for 
more than 3 billion years; plants and animals are relatively recent ‘newcomers’ on 
the scene, arriving less than half a billion years ago. Since Bacteria and Archaea 
can divide rather quickly and have had much more time to evolve, their diversity 
by far exceeds that of eukaryotes (the members of Eucarya). Our human perception 
is that plants and animals are completely unlike each other, and so are, say, insects 
and mammals, as they are strikingly different even at first sight. The diversity of 

Fig. 1.1 A phylogenetic tree displaying the genetic distances between members of the three super-
kingdoms of life: Bacteria, Archaea, and Eucarya. The represented bacterial genera will appear in 
examples throughout the book. The distance between bacterial genera is much larger than that of 
plants and animals, drawn on the same scale of genetic distance
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4 1 Sequences as Biological Information

organisms, the number of species present in the environment, and, despite their 
small size, the biomass they represent on a worldwide scale. Even inside an animal, 
microbes are abundant: only one out of every 10 cells in a human body is actually 
human, whilst the other nine cells are prokaryotic.

From an evolutionary perspective, Bacteria and Archaea have been around for 
more than 3 billion years; plants and animals are relatively recent ‘newcomers’ on 
the scene, arriving less than half a billion years ago. Since Bacteria and Archaea 
can divide rather quickly and have had much more time to evolve, their diversity 
by far exceeds that of eukaryotes (the members of Eucarya). Our human perception 
is that plants and animals are completely unlike each other, and so are, say, insects 
and mammals, as they are strikingly different even at first sight. The diversity of 

Fig. 1.1 A phylogenetic tree displaying the genetic distances between members of the three super-
kingdoms of life: Bacteria, Archaea, and Eucarya. The represented bacterial genera will appear in 
examples throughout the book. The distance between bacterial genera is much larger than that of 
plants and animals, drawn on the same scale of genetic distance
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organisms, the number of species present in the environment, and, despite their 
small size, the biomass they represent on a worldwide scale. Even inside an animal, 
microbes are abundant: only one out of every 10 cells in a human body is actually 
human, whilst the other nine cells are prokaryotic.

From an evolutionary perspective, Bacteria and Archaea have been around for 
more than 3 billion years; plants and animals are relatively recent ‘newcomers’ on 
the scene, arriving less than half a billion years ago. Since Bacteria and Archaea 
can divide rather quickly and have had much more time to evolve, their diversity 
by far exceeds that of eukaryotes (the members of Eucarya). Our human perception 
is that plants and animals are completely unlike each other, and so are, say, insects 
and mammals, as they are strikingly different even at first sight. The diversity of 

Fig. 1.1 A phylogenetic tree displaying the genetic distances between members of the three super-
kingdoms of life: Bacteria, Archaea, and Eucarya. The represented bacterial genera will appear in 
examples throughout the book. The distance between bacterial genera is much larger than that of 
plants and animals, drawn on the same scale of genetic distance
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Wednesday tasks:

• Run genefinding on whole genome DNA sequences

‣ prodigalrunner <name>.fna

• Count number of published genes/proteins

‣ grep “>” <name>_prodigal.orf.fsa

• Compare protein count with published annotation counts, differences?

• Construct graphical basic statistics for selected genomes

‣ basicgenomeanalysis <name>_prodigal /usr/bin/gnuplot

Tuesday, 20 September, 2011



Thursday tasks:

• Construct a BLAST matrix comparing protein profiles of genomes

• Create directory to holder the BLAST matrix input/output files

‣ mkdir TestMatrix

• Copy selected files into the working directory:

‣ cp <genome1>_prodigal.orf.fsa TestMatrix/

• Construct a configuration file for the BLAST matrix program:

‣ makebmdest . > bmdest.xml

• Run BLAST matrix program

‣ blastmatrix bmdest.xml > blastmatrix.ps
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Output of the week:

• Files containing genes and proteins from local genefinding.

• Table of local gene/protein counts compared to published counts

• One-page basic statistics for selected genomes

• BLAST matrix for selected test-set and complete matrix
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