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Abstract
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Background: Protective antigen of anthrax toxin, after touching the cell receptors,
plays an important role in the pathogenesis of toxin. The purpose of this study was to
investigate the interaction of anthrax toxin protective antigen and four great
combination propolis included caffeic acid, benzyl caffeate, cinnamic acid and
kaempferol using the softwares and bioinformatics web servers.

Methods: Three-dimensional structure of protective antigen (receptor) obtains from
Protein Data Bank (PDB). Four of the main components from propolis were selected
as ligand and their 3D-structures were obtained from ChemSpider and ZINC
compound database. The interaction of each ligand and receptor was assessed
by SwissDock server (http://www.swissdock.ch/) and BSP-SLIM server
(http://zhanglab.ccmb.med.umich.edu/BSP-SLIM). Docking results appears with
Fullfitness numbers (in kcal/mol). Identification of amino acids involved in ligand and

receptor interaction, was performed using the Chimera software; UCSF Chimera
program (http://www.cgl.ucsf.edw/).

Results: The results of interaction between propolis components and protective antigen
by BSP-SLIM server showed that the most interaction was related with benzyl caffeate,
caffeic acid, kaempferol and cinnamic acid, respectively. Results for the desired ligand
Interaction with protective antigen genes using SwissDock server showed that the
caffeic acid had AG equals -9.10 kcal/mol and FullFitness equal to -993.16 kcal/mol
respectively. The analysis of interaction between ligands with amino-acids of protective
antigen indicated that the interaction of Caffeic acid whit Glutamic acid 117 had energy
-15.5429 kcal/mol.

Conclusion: Finding strong and safe inhibitors for anthrax toxin is very useful method
for inhibiting its toxicity to cell. In this study the binding ability of four flavonoids to
protective antigen was studied. Glutamic acid 117 is very effective in protective antigen
binding and cell receptor and subsequent in virulent of anthrax toxin. Effective
interaction of caffeic acid in propolis and glutamic acid 117 can be as useful in
preventing the toxic effect on cell. According to our results, all four flavonoids tested in
this study have binding activity to protective antigen and are good choices for fighting
against anthrax.

Keywords: anthrax toxin, caffeic acid, molecular interaction, propolis, protective

antigen.
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