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Short Abstract: Swiss-Prot families and data from complete proteomes have recently been
analyzed in various studies. Results suggest that the protein groupings are of high quality,
but there is room for improvements. Classification issues could be addressed by the
integration of relevant analysis methods into the annotation platform. 

Long Abstract:
Introduction
The UniProtKB/Swiss-Prot Protein Knowledgebase [1,2] is well known for its high annotation
standards including its presentation of accurate sequence data, which is a prerequisite for
any meaningful sequence analysis. Similar proteins from related species are commonly
collectively curated or updated, which ensures the same quality standards over homologous
protein groups. Recently, such protein groupings have been subject to various studies.

Analysis
4 very different types of phylogenetic studies have been performed on Swiss-Prot: 1) a
large-scale analysis of sequence data from human and mouse based on 7300 orthologous
protein pairs retrieved from UniProtKB was conducted to investigate in protein evolution. In
the course of this study, especially alternate isoforms and multigene families were analyzed
in depth, resulting in the correction of 4% of the sequence data [3]; 2) a phylogenetic
analysis workbench has been developed which includes various alignment and tree-building
methods (BioNJ, PhyML, the Phylip package, TreePuzzle etc). Until now we analyzed about
1000 protein groups, testing distinct methods and parameter settings on randomly selected
protein groups, which have been retrieved according their annotation; 3) HAMAP families of
UniProtKB/Swiss-Prot were analyzed by the group of Gaston Gonnet (ETHZ), using a
method for the detection of non-orthology [4]; randomly selected protein groups were
subsequently studied by phylogenetic tree-building methods; 4) a complementary study is
the analysis of coding genes from completely sequenced genomes through a large-scale
classification of proteins into hierarchical protein groups using all-against-all sequence
distance comparisons. We have identified group of orthologous genes in 11 recently
completed vertebrate genomes, which are now analyzed using the phylogenetic workbench. 

Conclusions and outlook
The results of these studies suggests that the Swiss-Prot protein groupings are of high
quality, but there is room for improvements. Classification issues could be addressed by the
integration of relevant analysis methods into the annotation platforms. The combination of
large-scale horizontal analysis of data from complete genomes with the specific vertical



analysis of homologous protein groups during the annotation process seems to be a
promising approach leading to a confident protein classification.
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