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FU TIAN : ISOLATION, IDENTIFICATION, AND MODE OF ACTION OF NOVEL
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ANTIBACTERIAL PEPTIDES/PURIFICTION/MECHANISMS/MOLECULAR DYNAMICS
SIMULATION

Chicken blood is a byproduct from a slaughterhouse with limited utilization
and causing environmental problems. Appropriate treatment of chicken blood is of
great benefit to both environmental protection and economic value. The increasingly
severe problem associated with multiple drug-resistant bacteria and the potential
health risks from synthetic food preservatives have led to a demand for new
strategies for microbial control. Antimicrobial peptides (AMPs) have recently attracted
much attention as they act on multiple targets on membrane and intracellular
components, such as DNA, enzymes, or protein. Thus, mutations conferring AMP
resistance are less likely to occur. The objectives of this study were to isolate and
identify AMPs from chicken blood plasma hydrolysates, and to elucidate their
mechanisms of antibacterial action.

Two novel antibacterial peptides isolated from Alcalase-hydrolyzed chicken
plasma hydrolysate were identified to be VSDH and CCCPKAF. They showed good
antibacterial ability toward Bacillus cereus DMST 5040 with varied mechanisms. The
CCCPKAF induced bacterial cell membrane disruption as evidenced by propidium
iodide (PI) uptake. The VSDH targeted intracellular components, including proteins
and nucleic acids as revealed by Synchrotron-based Fourier Transform Infrared (SR-
FTIR). Molecular docking analysis revealed that VSDH showed good bonding affinity
to various enzymes involved in DNA synthesis. Moreover, VSDH showed metal
chelation ability, which could partly contribute to its antibacterial ability.

One novel anionic AMP, EADE, was also isolated from chicken blood plasma
hydrolyzed by pepsin. EADE inhibited the growth of Staphylococcus aureus ATCC
25923 with minimal inhibitory concentration (MIC) of 0.5 mM. EADE inhibited growth
by chelating trace elements that are required for bacterial growth. the results of NMR



and molecular dynamics (MD) simulation indicated that EADE formed stable complex
with Ca”".

A novel cationic AMP, namely CP-1 (KPKVLLHA), was successfully isolated using
C18-AQ flash chromatography from pepsin-hydrolyzed chicken plasma hydrolysate.
CP-1 inhibited the growth of Salmonella Typhimurium TISTR 292 with MIC of 2 mM.
Confocal laser scanning microscopy combined with Pl showed cell membrane
damage induced by CP-1. DNA was likely to be the second target of CP-1 as revealed
by MD simulation. When combined with 0.5 mM EADE, MIC of CP-1 decreased to 1
mM, showing synergistic effect with anionic peptide. EADE possibly chelated !\/\g2+ or
Ca2+, which increased permeability of outer membrane as shown by 1-N-
phenylnapthylamine (NPN). This ultimately allowed more influx of CP-1 to penetrate
bacterial outer membrane to greater extent. Thus, CP-1 combined with EADE showed

potential in controlling S. Typhimurium TISTR 292
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