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Abstract: Antibiotic resistance has become a large public health problem due
to the frequent and unrestricted use of antibiotics. Thus, there is an urgent need
to find novel antibacterial therapeutics or a combination of antibacterial agents
to treat antibiotic-resistant bacteria. This study investigated the synergy
between two antimicrobial peptides (AMPs) and broad-spectrum antibiotics
used against a number of ESKAPE pathogens, namely P. aeruginosa, S. aureus,
A. baumannii and E. faecium. One of the AMPs, denoted peptide 73, was
derived from the natural host defense peptide aurein 2.2 [1,2]. The other AMP
(IDR-3002) was derived through in silico quantitative structure-activity
relationship (QSAR) models [3]. The minimum inhibitory concentration (MIC)
of each AMP was evaluated against each of the 4 strains listed above. Based on
the MIC found for each AMP, a checkerboard assay was performed to
investigate the synergy between the peptides and antibiotics, as expressed by
the fractional inhibitory concentration (FIC). Neither peptide showed
synergistic effects with antibiotics when tested against the Gram-positive
bacteria (S. aureus and E. faecium). However, each AMP combined with
polymyxin B showed synergistic activity against antibiotic sensitive strains of
P. aeruginosa and A. baumannii. The results will be presented in light of using
AMP/antibiotic combinations to combat antibiotic resistance.
References
1. Kumar, P. et al. Antimicrobial Peptide-Polymer Conjugates with High Activity: Influence of Polymer
Molecular Weight and Peptide Sequence on Antimicrobial Activity, Proteolysis, and Biocompatibility. ACS
Appl. Mater. Interfaces 9, (2017).
2. Raheem, N. et al. Insights into the mechanism of action of two analogues of aurein 2.2. Biochim. Biophys.
Acta - Biomembr. 1862, (2020).
3. Haney, E. F. et al. Computer-aided Discovery of Peptides that Specifically Attack Bacterial Biofilms. Sci.
Rep. 8, 1-12 (2018).



