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Motivation and Aim: Elongation translation is an important stage of protein synthesis. 

The efficiency of translation elongation depends on the codon bias, amount and energy 

of secondary structures in mRNA. EloE (Elongation Efficiency) [1] tool uses these 

parameters in several combinations to form five elongation efficiency optimization types 

and to list protein-coding genes according to the predicted efficiency of the translation 

elongation stage estimated by corresponding Elongation Efficiency Index (EEI). In this 

study we assessed the applicability of this tool for prokaryotic protein abundance 

prediction and used EloE for a comparative analysis of translation elongation efficiency 

optimization in the evolution of the Ralstonia species complex. Ralstonia is a widespread 

bacterial genus that consists of phytopathogenic bacteria and soil bacteria which also act 

as opportunistic human pathogens. Due to the recent taxonomic revision of the Ralstonia 

species complex, it is of interest to study the evolution of this group. 

Methods and Algorithms: The Spearman correlation coefficients between EEI indexes 

and protein abundance (corr(EEI|PA)) which is obtained by MS-MS spectroscopy were 

calculated for 26 prokaryotes. The dependence of this parameter from other factors 

(EE type, doubling time, mean (M) and standard deviation (R) EEI for ribosomal 

protein-coding genes) was estimated by the Pearson’s correlation coefficient test with 

bootstrapping. To analyze the Ralstonia genus translation elongation efficiency, 

116 publicly available genomes of 6 Ralstonia species and an outgroup Cupriavidus 

necator were obtained. Genes with high EEI, which are also potentially highly expressed 

genes, were obtained for each group (phytopathogenic, soil bacteria, the outgroup) and 

then analyzed using clusters of orthologous groups of proteins (COG), MinPath, and 

Gene Ontology. 

Results and Conclusion: A linear regression model for accuracy of protein abundance 

prediction was constructed using parameters which highly correlate with corr(EEI|PA) 

values. Ralstonia strains split into two elongation efficiency types corresponding to the 

phylogeny of this group. Soil bacteria contain less amount and energy of secondary 

structures on mRNA than phytopathogenic bacteria. Differences in potentially highly 

expressed genes between phytopathogenic and soil bacteria were found for genes which 

are associated with pathogenesis (highly present in phytopathogenic bacteria) and for a 

few genes associated with membrane and cell wall (highly present in soil bacteria) which 

corresponds with environmental conditions. 
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