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Non-pathogenic lactic acid bacteria (LAB) such as Lactococcus lactis and Lactobacillus casei have a long history 

of use for food production such as cheese and yogurt fermentation. In recent years much interest has been shown in 

their potential in medicine as live drug delivery tools and probiotics. Since bacterial cell wall is a major barrier between 

the bacterial cell and its environment, it is of utmost importance to determine how the bacterial cell wall forms and 

changes under stress conditions in order to enhance both the properties of these microorganisms and their viability. 

Many studies have already been performed in order to understand protein function in bacterial cell wall formation, 

however, only little is known about the role of bacterial small non-coding RNAs (sRNAs). These 40-500 nt molecules 

are considered major post-transcriptional regulators of gene expression in bacteria. This study covers novel sRNA 

identification and analysis of L. lactis and L. casei possibly responsible for antimicrobial stress mediated cell wall 

adaptation.  

In order to obtain deep insight in novel sRNAs of L. casei BL23 and L. lactis MG1363 sequencing analysis was 

performed. The results of bioinformatic analysis showed the bulk of identified sequences are potential sRNAs.   

In parallel to sequencing, functional analysis for the identification of sRNA of L. casei BL23 was performed.  

After inserting 50-500 bp sheared genomic fragments of these microorganisms to a shuttle vector, L. casei genomic 

library was constructed. Following the selection of bacteria that are resistant to antimicrobials, more than 40 unique 

non-protein coding L. casei BL23 genome sequences were found to be responsible for ampicillin and penicillin G 

resistance. After combining data from functional analysis and sRNA sequencing we confirmed L. casei genome 

sequences that conferred to the highest resistance of ampicillin and penicillin G were found to be coding sRNAs.  In L. 

lactis sRNAs potentially responsible for antimicrobial resistance were detected by differential analysis of sequencing 

results. sRNAs with different expression levels after exposure to lysozyme or penicillin G were identified and their 

function was experimentally confirmed. 

Since all of the tested antimicrobials trigger cell wall formation, peptidoglycan composition analysis of L. lactis 

and L. casei clones with overexpressed sRNAs was performed. Significant differences identified in peptidoglycan 

composition suggest that the bacterial sRNA may have a major role in bacterial cell wall formation. 
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