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Abstract

In a previous study, we reported a peptide derived from Crocodylus siamensis
hemoglobin hydrolysate, named QL17 (QAIHNEKVQAHGKKVL); that exhibited
antimicrobial, anti-inflammation and antioxidant. To improve the antimicrobial activity of
this peptide, it was used as the template to design novel effective peptides. The helical wheel
diagram was used to monitor and evaluate amphipathic after the position change and
substitution of certain amino acids. Lysine (K) and arginine (R) were appropriately selected
to extend the hydrophilicity, whereas hydrophobic residues such as leucine (L), isoleucine
() or tryptophan (W) were used to increase the hydrophobicity. As appropriate, the results of
novel peptides design were given 5 peptides; named as IL15NJ1 (IKHWEKVWKHGKKYVL),
IL15NJ2 (IKHWKKVWKHGKKVL), IL15NJ3 (IKHWKKVWKHAKKYVL), IL15NJ4
(IKHWKKVWKHWKKKL) and IL15NJ5 (IRHWRRVWRHWRRRL). There was net
charge +4, +6, +6, +7 and +7, respectively which containing hydrophobicity about 40-46%.
The results found that all novel designed peptides have potent antimicrobial efficacy than
template and less cytotoxic to macrophage cell, human red blood cell, human white blood
cell and human skin cell (i.e. human keratinocyte (HaCaT) and normal human dermal
fibroblasts (NHDF). The IL15NJ3 displayed great antimicrobial against both Gram-positive
and Gram-negative bacterial. The cell selective of IL15NJ3, as selectivity index, indicating
the value was increased up to 500-fold compared to QL17 parental peptide. In agreement
with the results of cell-selective, the flow cytometry results revealed that IL15NJ3 exhibited
antibacterial efficacy over than mammalian cell membranes leading to maximize
antimicrobial activity while minimizing to toxicity. The scanning electron microscope
showed that IL15NJ3 interacted with outer membrane components, activated a structural
modification damaging cell membranes, which lead to death of bacteria cell. Interestingly,
IL15NJ3 could inhibit Pseudomonas aeruginosa biofilm and successfully disrupted biofilm
degradation. Moreover, the protein expression response from P. aeruginosa biofilm
formation when treated with IL15NJ3 was then investigated using proteomic approach. The
result demonstrated that the expression of proteins in the group that acted in the movement

and adhesion to the surface, such as flagellin protein and type 1 fimbrial protein was reduced



in their expression level. In addition, the expression of proteins involved in the quorum
sensing system, such as TrbL protein and phenazine biosynthesis protein, also decreased.
Considering other biological effects, our result found that the intact hemoglobin (Hb) and
Crocodylus siamensis hemoglobin hydrolysates (CHHSs) derived from trypsin and papain
digestion at concentrations of 125-500 ug/ml show a decrease in nitric oxide production in a
dose-dependent manner. The strongest anti-inflammatory activity was found for CHH
derived from 2-h papain hydrolysis. For IL15NJ3 peptide, the results exhibited the reduction
of NO production by LPS-stimulated RAW264.7 cell at the concentration of 100 and 200
ug/ml. Finally, Hb, CHHSs and all of designed peptides were suppressed free radical which
showed antioxidant activity. All observation herein revealed that IL15NJ3 peptide could be
promising to develop broad-ranging medical peptides with the ability to treat and prevent
against drug-resistant bacteria that produce biofilms via the suppression of bacteria

endotoxins and scavenge radical.
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