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Hidden activities of known antibiotics revealed by molecular docking of batumin, mupirocin and bacillaen
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Antibiotics of the family mupirocin/batumin/bacillaen encoded by larger NRPS-PKS operons are secondary metabolites
of many phylogenetically unrelated bacteria from Preudomonas to Bacillus. Mupirocin and batumin were found to be
active against drug MRSA Staphylococcus aureus, but the biological role of these compounds synthesized but several strains
of Pseudomonas from rhizosphere remained unclear. In this study we used molecular docking approaches and querying of
predicted chemical structures through the PharmaDB database of designed pharmacophores to identify possible molecular
targets for these antibiotics. The mechanism of inhibition of S. aureus by targeting tRNA synthetases by these antibiotics was
confirmed. Additionally, it was found that mupirocin, batumin and bacillaen might target bacterial MotB flagellar motor switch
protein. Inhibition of the flagellar movement of phytopathogenic bacteria by mupirocin and batumin was proved experimentally.
Other predicted possible targets for these antibiotics were several tumor suppressors. Screening of the activity of batumin on the
LLC (Lewis lung carcinoma) cell lines showed a promising activity by the mechanism of cell cycle arrest at G1/S checkpoint via
activation of retinoblastoma protein and down-regulation of the cyclin D1. This study showed that the known antibiotics may
have much wider range of activities. Modern methods of computational analysis and modeling of molecular interactions will
help in finding non-traditional areas of application of the old antibiotics instead of designing new ones.
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