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THE PRIMARY OBJECTIVES OF THIS WORK

1) To predict position and orientation of 16 B-lactam antibiotics in the central cavity of the multidrug efflux pump AcrB (a component of AcrAB-TolC membrane transporter) that exists in several Gram-
negative bacteria = using only known molecular structures and calculated properties of drugs (B-lactams and four organic dyes: dequalinium, ethidium, ciprofloxacin, rhodamine 6G) and protein-drug
(AcrB-organic dyes) complexes - no protein-drug complex geometry optimizations nor molecular dynamics simulations were performed,;

2) To show that the B-lactams and the organic dyes, although structurally diverse, have properties in common that are responsible for their active efflux;

3) To use this similarity and the AcrB-organic dye complexes to predict AcrB-B-lactam geometry = Quantitative Drug Structure — Complex Geometry Relationships.

BACTERIAL MULTIDRUG RESISTANCE VIA ACTIVE DRUG EFFLUX BY MEANS OF A PROTON-DEPENDENT AcrAB-TolC PUMP
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S . The AcrB mediated drug efflux from a Gram-negative bacteria cell (AcrA is excluded) in steps | - ViI Schematic representation of the 3D structure of trimmer TolC (PDB: 1EK9
Hydrophilic/lipophilic orientation of an amphiphilic drug is also visible. Conserved motifs, salt bridges and space group R3. V. Koronakis et al., Nature 305, 2000, 914) and AcrB

A): Combined 3D - schematic representation of AcrAB-TolC pump in E. principal peptide movements are marked with special symbols. The efflux mechanism consists of a series of (PDB: 1IWG, space group R32. S Murakami et al.. Nature 419, 2002 587)
coli. Two main drug efflux mechanism are shown, one starting in the allosteric effects initiated by proton influx, braking of salt bridges and hydrogen bonds, changing of pump showing a-helices, B-sheets and coils. ' =
periplasm, and other in the cytoplasm. B) and C): Blue, red and green conformation and opening its efflux channel components, binding drugs in the central cavity and extruding
AcrB protomers around the symmetry axis them through the pore and TolC.

ESSENTIALS OF THE RECEPTOR, SUBSTRATE AND COMPLEX STRUCTURE
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chain (green). G) Three RND conserved Vestibule and its 2D representation BRAMLA (BRAzil Map-Like Area). a) Potential

Parameters of the AcrB-drug
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the drug are dependent variables

motifs including the pore with hydrogen  hydrogen bonding groups from residues and polypeptide chains. b) The Ch;mlca' ;"‘ucwves ob' stud(wed )AcrﬁB'Tolc that ae q\;anmanved\y re‘lal‘ed to
bonding residues that keep the pore to be  hydrophobic character of the residues. c) The electrostatic potential map. d, € Substrates: p-lactam antibiatics (1-16) with atamic several steric and electronic
ydrop! ) P p. dv €) numbering, dequalinium (17), ciprofloxacin (18) molecular descriptors of 1-20.

tight. H) These residues with their hydrogen  BRAMLA area with its dimensions (d) and regions of its interior and exterior ().
bond network

ethidium (19) and rhodamine 6G (20)

PREDICTION OF B-LACTAM POSITION AND ORIENTATION IN THE CENTRAL CAVITY OF AcrB
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