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Interactions of a novel class of beta-lactam antibiotics with their targets penicillin-binding proteins from
different sources studied by covalent docking approach
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Anovel class of cephalosporin-derived antibiotics, carrying two beta lactam rings in their molecular structure, has been synthesized
with the aim of overcoming problems due to the widespread antibiotic resistance. A computational approach to clarify the
interactions between these antibiotics and their natural targets, penicillin binding proteins (PBPs) from either Gram + and Gram -
bacteria has been carried out by means of covalent docking, a variant of the traditional docking approach, using a modified version
of the popular program AutoDock. In this way, we were able to simulate the complex formed between the PBPs and these molecules,
taking into account the presence of the covalent bond formed with the reactive Ser residue in the active site of the proteins. The results
obtained confirmed the ability of these compounds to interact with several PBPs, and the different affinity of the two beta lactam
rings for the active site. Moreover, our simulations allowed to identify the structural reasons for the different affinities showed by the
two diastereoisomers of the antibiotics with respect to their target proteins. Finally, we also performed studies in order to predict the
affinity of these compounds for beta lactamase, the enzyme responsible for the resistance of bacteria towards this class of therapeutic
compounds. These studies will allow to improve the chemical and biological features of this class of drugs, suggesting modifications
to introduce in the structure of the lead compound.
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