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Development of “resistance proof” antimicrobial

peptides to fight pathogenic bacteria

Abstract

Antibiotic resistance in bacteria has become a serious threat to public health. Therefore, there
is an urgent need to develop new classes of antimicrobial agents. Nowadays, natural
antimicrobial peptides (AMPs) and their synthetic derivatives are considered as promising
alternatives to traditional antibiotics. The broad molecular diversity of AMPs, in terms of
sequences and structures, suggests that their activity does not depend on specific features of
amino acid sequence or peptide conformation. We therefore selected two common properties of
AMPs, (high percentage of hydrophobic and cationic amino acids), to develop a novel approach
to synthesize random antimicrobial peptide mixtures (RPMs). We have discovered that RPMs of
hydrophobic and cationic a-amino acids, such as phenylalanine and lysine, display strong and
broad antimicrobial activity towards Gram-negative, Gram-positive, clinically isolated antibiotic
resistant “superbugs”, and several plant pathogenic bacteria. In my talk, | will share with you our
efforts to explore the mode of action of RPMs and their potential as bioactive agents for multiple
applications. RPMs rapidly killed both Pseudomonas aeruginosa and Staphylococcus aureus
efficiently, and disrupted preformed biofilms by both pathogens. Importantly, RPMs were
efficacious against both pathogens in mouse models of bacteremia and acute pneumonia.
Interestingly, we demodtrated that S. aureus was not able to develop resistance towards RPMs
comapred to individual sequnce antimicrobial peptides demonstrating the vadility of combination
therapy also. in the area of antimicrobial peptides. Our results demonstrate illustrate the
effectiveness of RPMs and their great potential as novel antimicrobial agents. .
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