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Table 1. The minimum inhibitory concentrations of peptides against different pathogenic strains

Minimum inhibitory concentrations/ ( wmol/L)

Peptides

E. coli S. typhimurium S. dysenteriae L. monocytogene S. aureus
ppTG20 > 64 64 > 64 > 64 > 64
P7 8 4 8 16 32
Nisin > 64 > 64 > 64 32 16
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Figure 1. Hemolytic activity of peptides. The hemolysis of Melittin (@)
and P7 (M) were analyzed by determining the hemoglobin release of 5%
suspensions of fresh C57BL/6 mice erythrocytes at 595 nm. Erythrocytes
were incubated with different concentration of Melittin or P7 at 37°C for

30 min.
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Figure 2. Effect of P7 on the outer membrane (A) and inner membrane
(B) permeation of E. coli cells. The E. coli cells were treated with the
negative control phosphate buffer saline (ll) or 8 pmol/L (1 x MIC) of
P7 (@).
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Figure 3. Effect of P7 on membrane integrity of E. coli cells by

flow cytometry analysis. Markerl (M,) is the region that the cells

were intact. (A) The histogram of untreated E. coli cells; (B)
The histogram of E. coli cells treated with 8 wmol/L (1 x MIC)
P7 for 0.5 h.
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Figure 4. Scanning electron microscopy images of E. coli. (A) PT AT LIS XL E. coli 41 ML, JEN 55 P> IX A I 7
Untreated E. coli (no P7 present) ; (B) E. coli treated with 8 T PT AEAE M B8 H bR AE R L 3R BH ¥ 43 B ik
pmol /L (1 x MIC) P7 for 0.5 h. SuP7T H A DNAG &6 1, i 5DNASER I ol
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Figure 5. Confocal laser-scanning microscopy images of E. coli. The E. coli cells were treated with 8 pwmol/L (1 x MIC) FITCHabeled P7 at 37°C for
30 min and then were visualized by confocal laser microscopy with excitation at 488 nm and a 40X lens. (A) The bright field image; (B)

fluorescence image; (C) the merged image.
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Figure 6. Gel retardation assays of peptides binding E.

coli genomic
Various amounts of ppTG20 (A) or P7 (B) were incubated with

coli genomic DNA and the DNA binding affinity was

assessed by the inhibition of the electrophoretic migration of DNA by the

peptides. The weight ratio (peptide: DNA) is indicated above each

lane.
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Antibacterial activity and mechanisms of a new peptide
derived from cell-penetrating peptide

Lirong Li, Yonghui Shi, Guowei Le’

Institute of Food Nutrition and Safety, school of Food Science, Jiangnan University, Wuxi 214122, China

Abstract: [Objective] We studied the antibacterial activities and mechanism of a new peptide P7, according to the
structure-activity relationships of cell-penetrating peptide and antimicrobial peptide. [Methods] The antimicrobial
activities and cytotoxicity of P7 were examined using the microdilution and hemolysis analysis. The effects of P7 on the
outer and plasma membrane permeability, membrane integrity and morphology of E. coli cells were analyzed by the
membrane fluorescent probe, flow cytometry and scanning electron microscopy. Localization of the P7 onto the E. coli cells
was determined by using a confocal laser-scanning microscopy. The DNA binding activity of P7 was evaluated by
electrophoretic mobility shift assay. [Results] P7 possessed stronger antimicrobial activity than ppTG20. The inhibitory
concentration was in the range from 4 to 32 pmol/L where P7 shown low hemolysis. P7 could increase the outer and
plasma membrane permeability, induce the cell membrane integrity loss and cells structure damage. P7 penetrated the cell
membrane, accumulated inside the cytoplasm and interacted with DNA. [Conclusion] P7 exerted its antibacterial activity
by increasing cell membrane permeability, penetrated the cell membrane and binding to DNA.

Keywords: Cell-penetrating peptide, antibacterial activities, DNA-binding
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