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Abstract (300 word limit)
Statement of the Problem: In the era of still growing number of antibiotic resistant bacteria there is an urgent need for discovery of novel antibacterial agents. The European Medicine Agency reports that the annual impact of resistant infections is estimated to be 1.6€ billion in excess health care costs and 2.5 million additional hospital days on the territory of the European Union. Endolysins also known as peptidoglycan (PGN) hydrolases are enzymes produced by most of dsDNA bacteriophages (viruses that infect bacteria) at the end of their replication cycle to facilitate phage progeny release from the host bacteria. The successful external use of endolysins, initially against Gram-positive bacteria, and nowadays more often against Gram-negative pathogens made them potent antimicrobial agents. 

In the current project we investigate the antibacterial activity of thermostable endolysin against multi-drug resistant (MDR) clinical strains of Acinetobacter baumannii and Pseudomonas aeruginosa of the order Pseudomonadales and MDR pathogens of the order Enterobacteriales. The endolysin show structure similarity to eukaryotic peptidoglycan recognition proteins (PGRPs), of which lytic PGRPs possess strong antibacterial activity. We used this resemblance for further search of novel antibacterials that are similar to lytic PGRPs. Putative autolysin (PGN remodeling enzyme) LysC from Gram-positive anaerobic bacterium Clostridium intestinale URNW has been chosen for further analysis. We revealed that LysC lyses bacteria through the mechanism that is completely independent of its enzymatic activity. Instead, we found that synthetic peptide P23 derived from the N-terminal region of LysC has bactericidal activity. The peptide showed no haemolytic and no cytotoxic activity against human keratinocyte cells. 
  Conclusion & Significance: Endolysins, autolysins and antimicrobial peptides form a promising group of antimicrobials directed against both Gram-negative and Gram-positive pathogens.
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