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Comparison of the drug recognition of multidrug-transporters, metabolic enzymes and promiscuous nuclear receptors

There are different proteins playing a role in the defense of the cell against foreign substances: nuclear receptors, which identify the toxic chemicals, metabolic enzymes, which transform it and multidrug transporters, which pump out the foreign chemicals and their metabolites from the cells. These prteins play a crucial role in the metabolism of drugs, the extrusion of the toxic subsances from the cell and the resistance of cancer cells against chemotherapy. Based on experimental ata, one can suppose, that the proteins playing a role in the cellular level chemicaldefense, the chemoimmunity, are constituting a network. If it is so, then the given nuclear receptors, enzymes and transporters must have overlapping substrate spectrum.
In order to study and demonstrate, which chemicals activate nuclear receptors, we searched ligands of nuclear receptors and assays containing ligands from public databases. In a later step we collected substrates of metabolic enzymes and multidrug transporters in order to identify those enuzymes and transporters, which have the same chemicals as substrates. We analysed the connections between nuclear receptor ligands, metabolic enzyme and multrdrug transporter substrates with mathematical methods (for example: clustering and Principal Component Analysis).
Our results hint, that the nuclear receptors, enzymes and multidrug-transporters taking part in drug-metabolism cooperate in a network. The analysis of the data obtained from public databases highlight, that the quantity and quality of the data is insufficient to perform more detailed studies. Hence we created a database to integrate the data and to expand it from the literature. This database will be made available through a web application for other research groups.



