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Supplementary Tables 

Table S1. In vitro activity against 22 different human cancer cell lines. 

Sr. 
no. Cell line Cancer 

type Culture medium 
Activity (in M) 

LP1 LP40 Bortezomib 

1 A498 Kidney DMEM + 10% FCS 3.6E-06 2.0E-05 9.1E-09 
2 A549 Lung DMEM + 10% FCS 8.4E-06 9.7E-05 2.5E-08 
3 Caki-1 Kidney DMEM + 10% FCS 6.6E-06 2.3E-05 1.2E-08 
4 DU-145 Prostate DMEM + 10% FCS 5.9E-06 6.0E-05 1.6E-08 
5 H460 Lung DMEM + 10% FCS 3.7E-06 > 2.0E-04 2.6E-08 
6 HCT116 Colorectal DMEM + 10% FCS 7.1E-06 7.9E-05 6.9E-09 
7 HCT-15 Colorectal RPMI-1640 +10% FCS 4.7E-06 7.1E-06 9.8E-09 
8 HL-60 Leukemia RPMI-1640 + 10% FCS 6.5E-06 7.2E-06 4.1E-09 
9 K562 Leukemia RPMI-1640 + 10% FCS 6.4E-06 6.4E-06 9.1E-09 
10 MCF-7 Breast DMEM + 10% FCS 8.3E-06 7.0E-05 2.1E-08 
11 MDA MB 231 Breast DMEM + 10% FCS 6.7E-06 6.1E-05 1.2E-08 
12 MDA MB 435 Melanoma RPMI-1640 +10% FCS 1.4E-06 1.9E-04 4.3E-09 
13 MOLT-4 Leukemia DMEM + 10% FCS 1.6E-05 > 2.0E-04 4.0E-09 

14 MSC_UC Non-
cancerous 

Promocell MSC-Medium C-28010 + Sup. 
C39810 2.0E-06 1.4E-04 4.7E-09 

15 NHDF Non-
cancerous 

Promocell NHDF-Medium C-23010 + Sup. 
C39315 7.2E-06 > 2.0E-04 1.4E-08 

16 OVCAR-3 Ovarian RPMI-1640 +10% FCS 4.9E-06 9.0E-06 4.0E-09 
17 PC3 Prostate DMEM + 10% FCS 1.6E-05 9.1E-05 1.6E-08 
18 RPMI 8226 Myeloma RPMI-1640 +10% FCS 4.4E-06 5.6E-06 3.2E-09 
19 SK-OV3 Ovarian DMEM + 10% FCS 1.3E-05 1.1E-04 1.9E-08 
20 SW620 Colorectal DMEM + 10% FCS 2.9E-05 1.4E-04 1.0E-08 
21 T-47D Breast RPMI-1640 +10% FCS + 0,2U/mL Insulin 3.2E-06 4.6E-06 8.6E-09 
22 U251MG Brain DMEM + 10% FCS 2.0E-05 > 2.0E-04 1.9E-08 

The effect of investigated compounds on the proliferation of 22 different human cell lines is 
reported as the half maximal inhibitory concentration, i.e., IC50 value, after 72 hours of incubation. 
Twenty of these 22 cell lines represent specific cancer types and 2 were non-cancerous. Peptide 
sequences are provided in Table 1 in the main text. Anticancer drug bortezomib was used as the 
reference. 
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Supplementary Figures 

 
Figure S1. Water channels through the stabilized pores in ‘scaled’ Martini simulations. 
Water density profiles were calculated as the average number of CG water beads passing through 
the transmembrane barrel pores (TBPs) stabilized by the peptides over 51 µs long MD simulations 
using ‘scaled’ Martini force field (see Table 1 in the main text). 
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Figure S2. Intramolecular salt bridge formation at the transmembrane peptide ends in pores. 
Schematic illustrations of the formation of intramolecular salt bridges at the peptide ends and the 
strength of such interactions in the transmembrane barrel pores. Illustrations depict three 
antiparallel neighboring transmembrane peptides showing two representative peptide-peptide 
interfaces from an octameric transmembrane barrel pore (in the side view). The stability of these 
interactions was calculated as the percentage of designed interaction contacts averaged over 51 µs 
simulation run using the standard and ‘scaled’ Martini force fields. Color coding: peptide 
hydrophilic and hydrophobic residues in green and white, respectively; basic and acidic in residues 
blue and red, respectively; aromatic residues in grey; yellow horizontal lines demarcate the 
position of lipid phosphates; and grey panel represents the lipid tails. Peptide sequences are 
provided in Table 1 in the main text. 
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Figure S3. In vitro antimicrobial activity. 
(a) Minimum inhibitory concentrations (MICs in μM) of selected peptides and reference antibiotics 
(AMC, ampicillin; POL, polymyxin B; LEV, levofloxacin) against different ESKAPEE pathogens. 
The third column indicates either antibiotic resistance or strain details as follows: WT, wild type; 
VAN, vancomycin; AMX, amoxicillin; TEI, teicoplanin; =LNZ, linezolid; MET, methicillin; 
GEN, gentamicin; COL, colistin (polymyxin E); MER, meropenem; AMI, amikacin; IMI, 
imipenem; CTZ, chloramphenicol-tetracycline-zinc eugenol oxide; PIT, piperacillin; CTL, 
ceftezole; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant 
Staphylococcus aureus; VISA, vancomycin-Intermediate Staphylococcus aureus; ESBL, 
extended-spectrum beta-lactamases. The MICs were obtained using four slightly different 
protocols, labelled a-d (see Experimental Section in the main text). (b) Antimicrobial activity 
against S. aureus null mutant strains. The plots depict growth of protease single mutants NE163 
(USA300 JE2 aur::Tn::Erm), NE 1506 (USA300 JE2 sspA::Tn::Erm), NE934 (USA300 
JE2 sspB::Tn::Erm), NE1740 (USA300 JE2 scpA::Tn::Erm) and protease null mutant strain 
AH1919 (LAC* Δaur ΔsspAB ΔscpA spl::erm) together with control strains ANG1263 
(ANG1575) and S. aureus USA300  (after the peptide treatment relative to the bacterial growth 
without peptides) as a function of peptide concentrations. The highest tested peptide concentration 
of 128 μg/mL corresponds to ~ 30 μM and that of the reference antibiotic ampicillin corresponds 
to ~ 366 μM. Peptide sequences are provided in Table 1 in the main text.  
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Figure S4. In vitro toxicity against human red blood cells. 
(Left) Dilution series demonstrating peptide toxicity against the human red blood cells as a 
function of peptide concentration. Grades of hemolysis are as follows: red (100% hemolysis), 
orange to yellow (intermediate hemolysis), and green (0% hemolysis). Solid circles represent 
averages over triplicate measurements and dashed circles represent standard deviations. (Right) 
The normalized hemolysis plot, indicating the toxic peptide concentration that caused 50% lysis 
of human cells, i.e., IC50 values. Peptide sequences are provided in Table 1 in the main text. 
Hemolytic peptide melittin was used as the reference.  
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Figure S5. In vitro stability in human serum.  
Peptide resistance to proteolytic degradation was assessed in 25% human serum and reported as 
the percentage of peptides remaining at various intervals over 6 hours. Peptide sequences are 
provided in Table 1 in the main text. 
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Figure S6. In vivo antimicrobial and wound-healing activity in mice.  
(a) Excisional dorsal wounds were photographed with a 5-megapixel camera from the day of 
wounding (i.e., day 0) and on subsequent days until a complete wound closure was observed. (b) 
Wound size was measured using calipers based on the height and width of the wounds. (c) Box-
and-whisker plots show the CFU tissue load, normalized to mouse weight, recovered from the 
wound beds on days 1, 3, and 7 postinfection. Boxes show medians and interquartile ranges, and 
whiskers show the lowest and highest values not classified as outliers. (d) Survival rate and (e) the 
relative change in body weight over the course of the experiment. Peptides were applied directly 
to the wound by puncturing the dressing with a sterile Hamilton syringe at 10000-fold MICs (i.e., 
2.43 mM for LP1, and 0.95 mM for LP18). Peptide sequences are provided in Table 1 in the main 
text. 

  



S16 
 

 

Figure S7. In vitro dye leakage activity. 
Peptide-induced leakage (efflux) of the self-quenched fluorescent dye calcein from the large 
unilamellar vesicles composed of POPC:POPG (1:1 mol/mol) lipids, shown as the normalized 
fluorescent intensity as a function of the investigated peptide:lipid ratios over the time. Surfactant 
triton was used as the control, causing 100% leakage in the end.  
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Figure S8. In vitro anticancer activity. 
Activity of peptides against the leukemia and lymphoma cancer cell lines is reported as the 
percentage of cell viability (measured in quadruplicates) as a function of peptide concentration. 
Values are normalized to the control (set to 100%). Peptide sequences are provided in Table 1 in 
the main text.  



S18 
 

 

Figure S9. Effect of media on anticancer activity. 
(a) Comparison of the activity (reported as the half maximal inhibitory concentration, IC50 value) 
of the peptides against the viability of 22 different human cell lines cultured in either RPMI or 
DMEM media for 72 hours (the main text Figure 6a). (b) Comparison of the activity (reported as 
the percentage cell viability measured in quadruplicates) of the peptides against three cancer cell 
lines, HL-60, K-562 and MCF-7, cultured in RPMI and DMEM media for 4 hours. (c) Comparison 
of pH between RPMI and DMEM medium, measured in five repetitions. (d) Images showing the 
rapid effect of the peptides against cancer cell lines after 30 (LP1) or 60 (LP40) minutes of 
treatment. PBS buffer was used as the control. Peptide sequences are provided in Table 1 in the 
main text. (a and c) The effect of media was compared using t-test or a two-way ANOVA followed 
by the Tukey post hoc test. **p < 0.01 and ***p < 0.001. 
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Figure S10. Effect of pH and media on anticancer activity. 
(a) Statistical evaluation of peptide anticancer activity at 10 μM concentration for 1 hour against 
four different cancer cell lines cultured in three different media, RPMI, DMEM and PBS, adjusted 
to different pH values (measured in duplicates; the main text Figure 6c). The analysis was done 
using a three-way ANOVA followed by the Tukey post hoc test. The values indicate the p-value 
of statistical significance, which is marked in red when less than 0.05. (b) Relative changes in the 
percentage cell viability with the change in pH from 7 to 6 in HL-60, K-562, HCT-166, and MCF-
7 cells. Values are calculated as viability at pH 7 minus viability at pH 6. PBS buffer was used as 
the control. The overall effect of peptides across the cell lines was compared using four-way 
ANOVA followed by Tukey post hoc test which showed LP40 activity as more dependent on pH 
compared to LP1 (p = 0.002). *p < 0.05; **p < 0.01; ***p < 0.001; not indicated = not significant. 
(c) Western blot showing that the ongoing apoptosis of MCF-7 cells treated with LP1 (5 µM) and 
LP40 (10 µM) peptides is dependent on the pH of the DMEM medium. Peptide sequences are 
provided in Table 1 in the main text.  
 

 
Figure S11. Flow cytometric analysis of whole blood.  
The effect of peptides on the healthy primary cells in whole blood from a healthy donor was 
measured in duplicates. Peptide melittin and PBS buffer were used as controls. 

  



S21 
 

 

Figure S12. Correlations between pore stability, in vitro activity, and peptide net charge.  
Linear regression analysis was performed - (a) between the number of transmembrane peptides 
after 51 µs simulation run (denoted as TMP) using the standard and ‘scaled’ Martini force fields; 
(b-c) between the TMP using the ‘scaled’ Martini force field and (b) dye leakage and (c) 
antimicrobial activity; (d) between dye leakage and antimicrobial activity; and (e-f) between 
peptide net charge and (e) antimicrobial activity and (f) dye leakage. GraphPad Prism software 
was used for analysis and 95% confidence intervals are shown. Note that TMP indicates the 
stability of transmembrane barrel pores (TBPs). The pore was considered a ‘stable’ TBP if it 
consisted of at least six TMPs, i.e., hexamer; in the case of pentamer and tetramer, the pore was 
considered ‘deformed’; and finally, if there were less than four TMPs, the pore was considered 
‘closed’. The percentage leakage of the fluorescent dye calcein at a peptide-to-lipid molecular ratio 
of 1:100 from the POPC:POPG (1:1 mol/mol) large unilamellar vesicles (see Table 2 in the main 
text) was used for analysis. Antimicrobial activity was used as the inverse of the MIC values (see 
Table 2 in the main text) for the analysis. 
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Figure S13. Comparison of antimicrobial activity against Gram-positive and Gram-negative 
bacteria. Box-whisker plots, showing the median, upper quartile, lower quartile, and whiskers 
from minimum to maximum, indicate the difference in antimicrobial activity of three peptides, 
LP1, LP18 and LP28, against Gram-positive and Gram-negative bacteria. The comparison was 
made considering all MIC values against a panel of 33 ESKAPEE pathogens tested in this study 
(see Figure 3a-d in the main text) using GraphPad Prism software. Note that the MIC value of the 
inactive cases, i.e., where the peptides remained inactive up to the highest concentrations tested, 
was uniformly considered to be 60 µM (the highest concentration tested in Figure 3a-d in the main 
text). Peptide sequences are given in Table 1 in the main text.  
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Supplementary Materials 

Peptide LP1 = KKKKLKKILKKLFQFINQLDNQLQDIKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP2 = KKKKLKKILKKLIQLINQLDNQLQDIKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP3 = KKKKLKKILKKLWQWINQLDNQLQDIKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP8 = KKKKLKKILKKLFQFINQLENQLQEIKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP18 = KKKKLKKILKKLFQFINQLDNQLQDIKKKK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP20 = KKKKLKKILKKLFQFIDQLINDLQNIKKKK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP22 = KKKKLKKILKKLFQFINQLDNQLQDIKQNK 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP23 = Ac-KKKKLKKILKKLFQFINQLDNQLQDIKQNK-NH2  

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP26 = KKKKLKKILKKLFQFINQLDNQLQDFKQNK 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP28 = KKKKKLKKILKKLFQFINQLDNQLQDIKKKKK 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP29 = KKKKAKKAAKKAFQFANQADNQAQDAKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP30 = KKKKMKKMMKKMFQFMNQMDNQMQDMKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP31 = KKKKVKKVVKKVFQFVNQVDNQVQDVKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP32 = KKKKLKKLLKKLFQFLNQLDNQLQDLKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP33 = KKKKIKKIIKKIFQFINQIDNQIQDIKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP34 = KKKKLKKILKKLFTFITTLDTTLTDIKTTK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP35 = KKKKLKKILKKLFQFIQQLDQQLQDIKQQK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP36 = KKKKLKKILKKLFSFISSLDSSLSDIKSSK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP37 = KKKKLKKILKKLFNFINNLDNNLNDIKNNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP38 = KKKKLRRILRRLFQFINQLDNQLQDIKQNK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP39 = RRRRLKKILKKLFQFINQLDNQLQDIRQNR-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide LP40 = HHHHLKKILKKLFQFINQLDNQLQDIHHHH 

HPLC Certificate 

 

  



S66 
 

Mass Spectrometry Certificate 
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Peptide LP43 = KNQNLDDILNQLFQFINQLKNQLQKIKKKK-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 
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Peptide Melittin = GIGAVLKVLTTGLPALISWIKRKRQQ-NH2 

HPLC Certificate 
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Mass Spectrometry Certificate 

 

 


