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Table 1 ~ Antimicrobial activities of BF2-A/B for E. coli
¢(MIC)/(_ pg/mL)

BF2-A BF2-B
Escherichia coli 2 1

Microorganism

Minimal inhibitory concentrations were the average values obtained in
triplicates on three independent measurements.

1 2 3 4 5 6 7

E1 STERIEAXBTEEEREZL DNA BikE
Fig. 1 Agarose gel electrophoresis of DNA from bacterial cells treated
by BF2-B (lane 1, lane 3, lane 5) and BF2-A (lane 2, lane 4, lane

6) for 90, 30 and 10 min, respectively. lane 7: negative control.
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Fig.2  Gel retardation assay of DNA-peptides binding. The samples
contained the following concentration of BF2-A of lane 1-8: 0 mg/mL,
0.1 mg/mL, 0.2 mg/mL, 0.4 mg/mL, 0.6 mg/mL, 1.1 mg/mL,
2.2 mg/mL, 4.5 mg/mL, and BF2-B of lane 1-8: 0 mg/mL,
0.01 mg/mL,0.05 mg/mL 0.1 mg/mL 0.2 mg/mL, 0.4 mg/mL,
0.6 mg/mL 1. 1 mg/mL.
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Fig.3 The change of DNA structure was researched by circular dichroism spectra after binding with peptides BF2-A/B with
different concentration: 100 pg/mL and 400 pg/mL, respectively.
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B4 HERY EB-DNA £ §F R B E RS A
Fig.4 Fluorescence spectra of the titration of peptides BF2-A/B on EB-DNA solution with different
concentration: 1. 0 pg/mL, 2. 100 pg/mL, 3.200 pwg/mL, 4. 400 pg/mL.
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Table 2 The effect of PO~ on the fluorescence intensity of the
peptide-DNA-EB system

¢(KH,PO,) /10 * (mol/L) 0 5 25 125

relative intensity of fluorescence
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The action mechanism of analogues of the antimicrobial
peptide Buforin [[ with E. coli genomic DNA

Gang Hao, Yonghui Shi, Yali Tang, Guowei Le”

(Research center of Food Nutrition and Function Factor, School of Food Science and Technology, JiangNan University,

WuXi 214122, China)

Abstract: [ Objective ] The aim was to study the action mechanism of analogues BF2-A/B of the antimicrobial peptide Buforin
I with Escherichia coli (E. coli) genomic DNA. [ Methods] The abruption and binding action of peptides to DNA were
investigated by agarose electrophoresis and gel retardation assay, respectively. The change of DNA structure after binding with
peptides was researched by circular dichroism spectra. The competitive intercalation of peptides and ethidium bromide (EB)
into DNA, and the influence of phosphate anion to the interaction between peptides and DNA were analyzed by fluorescence
spectra. [ Results] BF2-A/B didn’t breakdown the genomic DNA, but they bond to DNA. Both peptides made the two-helical
structure of DNA loose, and impaired the accumulation amongst base pairs. BF2-A/B could weaken the fluorescence intensity of
EB-DNA complex, which appeared to inhibit the intercalation of EB into DNA. However, the addition of phosphate anion
impaired the fluorescent quenching of peptides to DNA-EB complex. [ Conclusion] The initial step of peptides binding to DNA
was the adhesion of basic amino acid on phosphate group depended on electrostatic attraction. Then the peptides inserted the
groove of DNA duplex. The direct intercalation involving phenylalanine and nucleic acid bases participate in the peptides-DNA
interaction. The stronger binding affinity of BF2-B than BF2-A attributed to more positive charge and powerful ability of
intercalation into groove and base pair of DNA.

Keywords: antimicrobial peptide; Buforin Il ; E. coli; genomic DNA; action mechanism
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