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Introduction

Materials and Methods

Sequenced species of the b-Proteobacteria show a high degree of diversity as this
taxonomic group inhabits various ecological niches [1]. Therefore special biological
features are needed. By comparison of proteins with essential functions in a taxonomic context a method was developed to normalize subsequent comparisons of these
specialized proteins. To use online databases like NCBI, RDP, EMBL, JGI, SwissProt
and Tigr, which provide genomic and proteomic sequence data from different species,
to perform a comparative local analysis, an efficient way of storage has to be found.
Problems of data storage occur due to different naming conventions of species,
genes, proteins and other biological data. To maintain data consistently without redundancy a novel database application was implemented.

Implementation
A MySQL database server was installed using
the BioSQL relation scheme [2]. The client was
implemented in Java using the open source
library BioJava [3]. Global and local alignments
were performed by the BLAST program, implementations of the
Smith-Waterman- and
Needleman-Wunsch-algorithm and a special
Hidden Markov Model.
Taxonomic Proximity and Protein Similarity
of Bacteria
Taxonomic information can be derived from global alignments of the highly conserved 16 S
rDNA [4], which is involved in the bacterial protein synthesis. Proteins are compared using
local alignments to consider their functional
domains.
Selection of Species and Proteins
Essential (DNA translation and transcription)
and nonessential (heavy metal resistance) proteins of 15 b-Proteobacteria and 7 g-Proteobacteria with known 16 S rDNA were used for the
comparison relative to E. coli K12.

Results
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The client program contains a graphical user interface to faciliate easy interaction
with the database for a non-expert. Necessary pre-processing steps to integrate data
into the local database are performed automatically. Different file formats of biological
sequence data can be imported and converted into each other. Global and local
alignments can be performed interactively. Additionally, visualizations of the data,
such as the taxonomic tree and genetic/proteomic annotations, are provided. The
newly developed program provides convenient local storage, management and
analysis of biological data.
A protein and gene comparison of selected Proteobacteria was performed. Plotting
the protein similarity against the taxonomic neighborhood shows an almost linear
increase for essential proteins and a higher variability for nonessential proteins with
taxonomic proximity. This leads to the conclusion that specialized proteins with
nonessential functions are less conserved and can be detected from the taxonomic
context by normalization with essential proteins.
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