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Motivation and Aim: The family of bacterial ribosomal S1 proteins (rpsA) with repetitive 
S1 domains differs in a canonical sense from other similar proteins [1]. The S1 protein 
is essential for cell viability because it interacts with both mRNA and proteins. Protein 
domain repeats are known to arise due to tandem duplications of internal genes. Analysis 
of the variability of base composition and tandem gene duplications in rpsA genes using 
a genomics-based approach can provide insight into the distinctive features and possible 
function and evolution of structural repetition [2]. 
Methods and Algorithms: To study the mechanisms of repeat expansion, we studied 1324 
rpsA sequences of S1 proteins with different number of S1 domains. Search, collection 
and analysis of the data were performed using a script implemented in PyCharm v.2018 
software development environment, based on Python 3.3 language 
(https://www.python.org). The Multiple Sequence Alignment was implemented by the 
Clustal Omega service (https://www.ebi.ac.uk/Tools/msa/clustalo/). For codon 
nucleotide sequence alignment was done by MEGA Software using Clustal (codon) 
(https://www.megasoftware.net/). To evaluate sequence similarity MEGA pairwise 
distance analysis was used. 
Results: Analysis of rpsA showed that the gene regions encoding individual S1 domains 
have no a strictly repetitive structure between groups containing different number of 
domains. The part of rpsA encoding the central domains in multidomain S1 proteins is 
more conserved than the terminal domains. The maximum value of rpsA identity for full-
length proteins was found for S1 proteins containing six structural domains (58 %). The 
four- and six-domain S1 proteins predominates. The regions of rpsA genes encoding 
adjacent domains are more identical. The regions of the gene encoding residues that form 
the RNA-binding site remain conserved.  
Conclusion: All the results obtained characterize the structural features of rpsA that 
determine the functioning of the S1 proteins. The portions of the rpsA gene encoding 
central domains in multidomain ribosomal S1 proteins are more conserved than the 
terminal domains what correlates with the assumption that duplication is found mostly 
in the central region of a protein chain between other repeats. Also, analysis of datasets 
in [3] would suggest that simultaneous duplication of several domains underlies the 
formation of repetitive regions, while duplication of a single domain is rare. This fact 
may explain the predominance of four- and six-domain ribosomal S1 proteins. At the 
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same time, the parts of rpsA genes encoding adjacent domains are more identical what 
correlates with the data suggesting that duplication occurs mainly in the middle of the 
protein chain between other repeats.  
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