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Genome map of  an organism showing ribosomal RNA 
operons – 5s, 16s and 23s rRNA.
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As genome DNA sequence data are emerging at an ever-increasing rate, the incoming  amount of data requires more 
and more sophisticated software tools to handle the huge  rush of genome data in a user-friendly way. One such 
software tool is "ARB_genome", a computational tool  mainly designed and developed as a working bench for the 
comparison of annotated genomes allowing the integration and comparison of experimental data from  functional 
genomics.

The fundamental strategy in a Functional Genomics approach is to expand the scope of biological investigation from 
studying single genes or proteins to studying all genes or proteins at once in a systematic fashion. And the functional 
genomics is characterised by mining data sets for particular valuable information and promises to rapidly narrow the 
gap between sequence and function and yield new insights into the  behaviour of biological system. The main feature of 
ARB_genome tool is the possibility of genome analysis with respective organism or group and analysis of the same at 
gene level and experiment level. The former gives access to the descriptive data and sequences of the individual genes, 
the latter allows to assign experimental conditions and raw and processed data (proteomics, transcriptomics) to the 
organisms and genes. Interacting search tools for the different levels were also included in a more user-friendly way. 
Genome maps can be interactively visualized in different formats, edited and printed for publication purposes as well. 
In addition, any information stored in ARB databases fields can be visualized along with the  gene positions  and 
selected genes can be highlighted according to user defined criteria for eg., gene expression under  certain conditions.  
The primary structures of selected genes can be exported to ARB gene databases and  processed using the integrated 
tools such as sequence editors (primary and secondary), tree building tools, probe design, probe match, etc.,.

The ARB (arbor, latin: tree) project was started nine years ago at the Technical University of Munich as an inter-disciplinary 
initiative of the Lehrstuhl für Mikrobiologie and the Lehrstuhl für Rechnertechnik & Rechnerorganisation. Initially, the ARB 
software package was primarily designed for establishing, analyzing and maintaining rRNA gene sequence data bases. Later 
it was adopted for handling other gene and protein primary structures. 

The basic idea which was followed from the beginning of the ARB project  is i) an integrated database which contains along 
with processed primary structure data any additional information assignable to the individual sequence entries in specific 
data base fields or via internet links and ii) a set of directly cooperating and interacting software tools for data management 
and analysis. The sequence and additional data may be retrieved from different databases or provided by the user. The 
database is structured according to the organisms phylogeny or other (user provided) criteria and highly compressed.  Any 
type of information can can be visualized and accessed via phylogenetic trees or genome maps and by versatile search tools. 
Primary and secondary structure editors, tools for user guided or automated alignment, programs for establishing profiles 
and filters, different treeing facilities as well as import and export tools are among the major software components of the 
ARB package. Furthermore, rapid taxon or gene specific probe/primer design as well as in silico evaluation against the full 
background of all available sequences of interest is possible with the aid of an ARB integrated positional tree server.

The ARB_genome project is supported by the bmb+f as part of the regx program ( http://www.regx.de ). It is integrated 
into the ARB package and can be freely downloaded from our home page along with  the classical ARB phylogeny program.

As an example, ARB Genome facilitates to integrate the results obtained from in silico predictions, proteomics and transcriptome experiments with the genome of 
“Rhodopirellula baltica” along with the descriptive information concerning the experiments performed and the results obtained from such functional studies. Further, 
versatile editing, search and visualisation tools can provide the user to access the data stored at the organism, gene or experiment levels. 

Visualization of selected results of comparative functional studies on “Rhodopirellula baltica” performed within the scope of the regx project (http://www.regx.de) :

Comparative Functional Studies on “Rhodopirellula baltica”  using ARB Genome

Genes in silico predicted as highly expressed are highlighted by 
red colour in the genome map (A1), those found also expressed 
according to proteome studies are shown in green whereas 
gene expression indicated by proteome analyses but not 
predicted in silico are marked yellow. Examples for gene 
expression also supported by transcriptome analyses are 
visualised in blue (A2). Selected descriptive information for one 
of the latter genes is visualised in A3.

Differential gene expression accompanying cultivation 
of  “Rhodopirellula baltica” on different media is shown 
for a glucose – N-acetylglucosamine switch. Genes 
expressed while growing on glucose are shown in red, 
those expressed in combination with NAG in yellow, 
whereas green colour indicates expression under both 
conditions (B1). Genes highlighted in blue (B2) are 
active when growing on any of the sugars listed in the 
visualisation mask for gene data (B3)
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The Visualization mask showing the 
parameters for protein purification applied 

for the proteome studies and is stored in the 
respective ARB database fields of the 

experiment level.

The Visualization mask showing 
experimental conditions concerning the 

growth of R. baltica on different substrates 
e.g., Glucose, maltose, NAG etc.,
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