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P-glycoprotein (P-gp), an ATP-dependent drug efflux pump, is often associated
with the multidrug-resistance phenotype in several cancer cells. A clear understanding
of P-gp substrate binding will lead to the development of specific and selective P-gp
inhibitors, which resensitize cancer cells to standard chemotherapy. Unfortunately, the
three-dimensional structure of human P-gp has not yet been available. In this
investigation, we have modeled human P-gp based on a recent refined structure of
house mouse (Mus musculus) P-gp (PDB: 4M1M). The models were further assessed by
Ramachandran plot, ProSA-web and QMEAN score and the results indicated that the
proposed models are reliable for further binding site and docking studies. Using
AutoDock-based blind docking protocol, the potential binding site for the substrates
Rhodamine 123 and Hoechst 33342 were identified and in agreement with the results of
side-directed mutagenesis studies. The findings were compared with published
homology models using different templates. Our preliminary observations suggested
that human P-gp model derived from 4M1M may better explain the binding of human P-
gp substrate, which is obviously advantageous in drug discovery process. To our
knowledge, this is a first report of a human P-gp using the recent availability of the
improved crystal structure of mouse P-gp that shares high sequence identity to that of

human.



