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Materials and Methods 

Peptide synthesis and purification. The peptides were synthesized using the solid-phase-9-

fluorenylmethoxycarbonyl (Fmoc) method, as reported previously1, on a Rink amide 4-

methylbenzhydrylamine resin, using a Liberty microwave peptide synthesizer (CEM, 

Matthews, NY, USA). The following chemicals were used as linkage reagents: 0.45 M 2-(1H-

benzotriazole-1-yil)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU) diluted in 

dimethylformamide (DMF), 0.1 M N-hydroxybenzotriazole (HOBt) diluted in 

piperidine/DMF, and 2 M N,N-diisopropylethylamine (DIEA) diluted in N-methylpyrrolidone 

(NMP). After washing with dichloromethane (DCM), cleavage was performed by incubating 

for 2 h at 25 °C in a trifluoroacetic acid (TFA) solution containing water, phenol, and 

triisopropylsilane. The crude peptide was precipitated by dilution with ice-cold diethyl ether, 

then spread on the tube wall, and dried. After resuspension in 25 °C water, the peptide was 

purified by reversed phase high-performance liquid chromatography (RP-HPLC) on a Jupiter 

C18 column (4.6 × 250 mm, 300 Å, 5 µm; Phenomenex, Torrance, CA, USA). The molecular 

weights of the synthetic peptides were confirmed through matrix-assisted laser desorption 

ionization-time of flight (MALDI-TOF) mass spectrometry. The peptides were dissolved in 

deionized water (DI H2O) and solutions were stored at −20 °C. In this study, all used peptides 

were > 95 % pure. 

 

Time-killing assay. Mid-log phase grown P. aeruginosa ATCC 27853 (2 × 105 CFU/mL) 

were treated with 2× MIC of synthetic peptides. For each hour, samples were diluted and 

plated in triplicate on NB agar plates. After an 18-h incubation, the colonies were counted 

and average counts were determined. 

 

Calcein leakage assay. LUVs were prepared as described above2, two types of liposome 

were prepared: PC:CH:SM (1:1:1, w/w, mimicking mammalian cell membranes). Dried lipids 

were mixed and vortexed with the dye buffer solution (70 mM calcein, HEPES, pH 7.3). The 

suspension was freeze-thawed in liquid nitrogen for nine cycles, after which, the calcein-

entrapped vesicles were removed by gel filtration chromatography on a Sephadex G-50 

column. The calcein-loaded LUVs (10 µM) were mixed with different concentrations of 

peptides (0.00625 - 4 µM) in a 96-well black plate. The fluorescence generated from the 



released calcein was measured at an excitation wavelength of 480 nm and an emission 

wavelength of 520 nm. 

Trypsin stability assay. Peptides were treated with trypsin, and results were evaluated using 

RP-HPLC, as described previously3. Briefly, 20 µg of peptide was mixed with 100 µL of 10 

mM sodium phosphate buffer (pH 7.4) containing 25 nM trypsin (Sigma-Aldrich), and 

incubated at 37 °C for 1 h or 2 h. After incubation, 20 µL of each sample was analysed by 

RT-HPLC on a Jupiter C18 column (4.6 × 250 mm, 300 Å, 5 µm; Phenomenex).  

 

PI uptake assay. Bacterial membrane damage was assessed through monitoring the changes 

in fluorescence generated by the propidium iodide (PI) dye, as described previously4. Briefly, 

P. aeruginosa ATCC 27853 was grown in NB to logarithmic phase of growth, and then 

diluted to OD600 = 0.25 in 10 mM sodium phosphate (pH 7.2) buffer with 10 % medium. PI 

was mixed with bacteria to a final concentration of 20 µM. Aliquots of 200 µL were loaded 

into 96-well black plates and subsequently treated with peptides (at 1×, 2×, or 4× MIC) and 

ciprofloxacin. For the control, 10 mM sodium phosphate buffer was used. PI fluorescence 

was monitored at an excitation wavelength of 580 nm and emission wavelength of 620 nm, 

using a microplate reader (Molecular Devices Co., Sunnyvale, CA, USA), during 30 min. 



 

Figure S1: RP-HPLC profile on C18 columns as measured at 214 nm. (a) Hp1404, (b) Hp1404-T1, (c) 

Hp1404-T1a, (d) Hp1404-T1b, (e) Hp1404-T1c, (f) Hp1404-T1d, and (g) Hp1404-T1e. Black arrows 

indicate peptide retention time.



 

Figure S2. MALDI mass spectrometric analysis of peptides. (a) Hp1404, (b) Hp1404-T1, (c) Hp1404-T1a, 

(d) Hp1404-T1b, (e) Hp1404-T1c, (f) Hp1404-T1d, and (g) Hp1404-T1e. The respective Mass/Charge 

ratios were 1545.7, 1342.2, 1413.5, 1340.2, 1338, 1409.8, and 1472.8.



Figure S3. Time-kill-kinetics of synthetic peptides against P. aeruginosa ATCC 27853. The bacteria killing 

capacity of each peptide was observed for 6 hours after its injection. 



 

Figure S4. Calcein leakage assay. Percent of calcein leakage from PC:CH:SM (1:1:1, w/w ratio) vesicle. 



 

Figure S5. RP-HPLC chromatograms (C18 columns; detector wavelength = 214 nm) of (a) Hp1404, (b) 

Hp1404-T1c, (c) Hp1404-T1d, and (d) Hp1404-T1e samples before trypsin treatment, as well as after 1 

and 2 h of such treatment.



 

Figure S6. PI uptake assay. Permeabilization of the cytoplasmic membrane of synthetic peptides was 

indicated by the percentage of propidium iodide fluorescence for 30 min exposure. (a) 1X MIC. (b) 2X 

MIC.



 

Figure S7. DNA binding assay. (a) Buforin 2, (b) Hp1404, (c) Hp1404-T1c, (d) Hp1404-T1d, or (e) 

Hp1404-T1e.
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