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Motivation and Aim: Prediction of gene expression in prokaryotes is a fundamental 

bioinformatics problem that is significant for further advances in both basic research and 

biotechnology. The gene expression values, explicated as the amount of active protein, 

depend on various factors, primarily transcriptional and translational regulation. 

Therefore, it is important to evaluate and integrate these upstream data to accurately 

predict gene expression. Contextual and structural characteristics determining promoter 

activity have a serious impact on the transcriptional activity of the corresponding genes, 

while in some microorganisms it has been shown that translation elongation is the second 

most important factor determining the amount of protein in the cell after the mRNA 

level. In this regard integration of bioinformatic tools for assessing promoter activity and 

gene translation elongation efficiency is relevant for solving the problem of predicting 

microbial gene expression levels. 

Methods and Algorithms: The solution to this problem requires protein-level expression 

profiles covering a significant portion of the microorganism's genes. Within the scope of 

this study, we used the data gathered for prokaryotes representing various phylogenetic 

groups from Pax-DB database, which contains protein expression data with sufficiently 

high gene coverage [1]. For the provided genomes the translation efficiency features for 

each protein-coding gene have been calculated using the EloE tool [2]. The ACTIVITY 

[3] system implements an approach to predicting the activity of a site based on its 

primary nucleotide sequence, in particular the activity of promoters, on the basis of the 

PROPERTY database containing information on the physical and chemical properties 

of DNA. Regression models of gene expression at the protein level incorporating 

bioinformatic characteristics of gene translation elongation efficiency and corresponding 

promoter activity were built using Python tools. 

Results and Conclusion: In this work, we have been integrating software tools aimed at 

predicting the efficiency of various stages of gene expression, namely translation 

elongation and promoter activity of the corresponding genes. The designed framework 

allows us to expand the set of considered predictors of expression level, including both 

context-dependent conformational and physico-chemical properties of associated 

sequences and various derived indices evaluating the properties associated with the 

efficiency of translation elongation. The integration of these approaches with 

BGRS/SB-2024                2005



experimental expression data obtained at different levels appears promising for future 

gene expression prediction studies. 
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