Title: Biophysical and Transcriptomic Characterization of LL-37-Derived Antimicrobial Peptide Targeting Multidrug-Resistant Escherichia coli and ESKAPE Pathogens
Authors:
Omar Eladl*
Faculty of Pharmacy, King Salman International University (KSIU), Ras Sudr, South Sinai, Egypt
*Corresponding author
omarsobhyeladl@gmail.com




















Figure S1. Design and characterization of the antimicrobial peptide.
Workflow of rational peptide design and summary of key physicochemical properties, predicted structure, antimicrobial potential, and synthesis details.













Figure S2. Comparative antimicrobial activity of the designed peptide and LL-37 against E. coli strains.
(A) Minimum inhibitory concentrations (MICs) of LL-37 against laboratory, uropathogenic, and multidrug-resistant E. coli. Data are expressed as mean ± SD from three independent experiments; error bars represent SD.
(B) Bar chart comparison of MICs between the designed peptide and LL-37 for the three E. coli strains. Error bars represent SD. The designed peptide consistently shows lower MIC values, indicating higher potency.
(C) Time-kill curves for LL-37 at four times the MIC against the three E. coli strains. Percent bacterial survival was determined at 0, 0.5, 1, 2, 4, and 6 hours. Error bars indicate SD.
(D) Time-kill curves for the designed peptide under identical conditions. Error bars indicate SD. The peptide demonstrates faster and more complete bacterial clearance compared to LL-37. Statistical significance: p < 0.001.









Figure S3. Antimicrobial activity of the designed peptide and LL-37 against Gram-positive and Gram-negative pathogens.
(A) MICs of the designed peptide and LL-37 against Gram-positive bacteria (Staphylococcus aureus and Enterococcus faecium). Data are mean ± SD from three independent experiments; error bars represent SD. The designed peptide displays lower MICs relative to LL-37.
(B) Time-kill assays at four times the MIC for the peptide and LL-37 against the Gram-positive bacteria. Percent bacterial survival was determined at 0, 0.5, 1, 2, 4, and 6 hours; error bars indicate SD. The designed peptide achieves faster and more complete killing compared to LL-37.
(C) MICs of the designed peptide and LL-37 against Gram-negative bacteria (Pseudomonas aeruginosa, Acinetobacter baumannii, and Klebsiella pneumoniae). Values are mean ± SD from three independent experiments; error bars represent SD. The designed peptide consistently shows lower MICs, indicating enhanced potency.
(D) Time-kill assays at four times the MIC for the peptide and LL-37 against the Gram-negative bacteria. Percent bacterial survival was determined at 0, 0.5, 1, 2, 4, and 6 hours; error bars indicate SD. The designed peptide demonstrates faster bactericidal kinetics and higher total killing relative to LL-37. Statistical significance: p < 0.001.
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Designed Antimicrobial

Pephde de5|gn Property Peptide Reference / Tool Notes
Sequence KRLAKLKWLLLKALKALLKAL - Designed fr‘i’;i;"9'37 residues
Length (aa) 22 - Number of amino acids
LL-37 Enhanced electrostatic
-37 sequence Net charge +7 Calculated (manual/HeliQuest) interaction with bacterial
membranes
Hydrophobic moment (uH) 0.532 HeliQuest Optimized foliea“r:phlpath\c o«
Helical content Predicted a-helix |-TASSER C-score: =0.79
Sequence modification m :
Amphipathicity High HeliQuest Clear hydrophilic/hydrophobic
face
Antimicrobial probability 0.92 (SVM) CAMPR3 Classified as highly
antimicrobial
Molecular weight 2,470 Da MALDI-TOF Confirmed experimentally
Physicochemical analysis ) R __
Purity >95% RP-HPLC Analytical validation

Synthesis method

SPPS, Fmoc chemistry

CEM Liberty Blue

Standard HBTU/HOBt coupling

AMP candidate

Cleavage cocktail

95% TFA, 2.5% TIS, 2.5% H20

Room temperature, 3 h

Precipitation / Lyophilization

Cold diethyl ether,
centrifugation, lyophilization

Standard peptide recovery
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