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Staphylococcus aureus is a well-known major pathogen in humans and remains one of the
most intensively investigated bacterial species. Antibiotic resistance can cause serious disease and is
an important public health problem especially methicillin-resistant S. aureus (MRSA). Recently,
antimicrobial peptides (AMPs) have been proposed as the new class of antimicrobial therapeutic use
for drug resistance. In this study, Twenty-one peptides were designed by using antimicrobial
sequence database and antimicrobial peptide database. All of them were chemically synthesized.
After that they were evaluated for the antibacterial activity against one standard strain of S. aureus
ATCC 25923 and three clinical isolates of MRSA (DMST 20635, 20637 and 20654) by minimum
inhibitory concentration (MIC). Of these peptides, KLKLLLLLKLK was found to have potent
antibacterial activity against S. aureus and MRSA. Three chemically synthesized and modified from
KLKLLLLLKLK which were KLKLKLKLKLK, LLLLLLKLK and LLLLLLK, showed the most
potent antibacterial activity against all S. aureus. These peptides contain 6-25 amino acid residues
with positive charge and 40-87 % hydrophobicity. Significant differences between S. aureus and three
clinical MRSA isolates was revealed by means of matrix-assisted laser desorption/ionization time-of-

flight mass spectrometry profiling and bioinformatics examination using the MALDI Biotyper



software. Comparison of protein synthesis from treatment of the three potent modified peptides and
vancomycin for their ability to inhibit the growth of all S. aureus strains were measured at IC,; values
of 75 Ug/ml and 3.9 g/ml respectively. The results of in gel digestion and LC-MS/MS were
analyzed by MASCOT program. Significant transcription and translation proteins were found in
treatment of modified peptides whereas membrane bound proteins were existed after treatment with
vancomycin. These indicates that modified peptides can interact and inhibit the growth of all
S. aureus strains. However, the data also supported the bactericidal mechanism of vancomycin. The
results suggest that three modified peptide, a potent antibiotic peptide, can be developed as

therapeutic agent for treating multidrug-resistant strains of S. aureus infection.
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