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Abstract
Structural binding prediction of bisphenol-A and its analogues to

androgen receptor using molecular docking simulation approaches
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Bisphenol A (BPA) is one of the most extensively used monomer for the production
of plastics and epoxy resins in packaging of food and beverages. BPA has currently been
detected in consumer products. High level of BPA accumulation in body of exposured
human has been linked to numerous adverse health problems including male reproductive
system according to antiandrogenic effects of BPA. As of today, it raises concemn for use of
bisphenol analogues for replacement of BPA in plastic industry for consumer-product
safety. However, in previous in vitro study showed BPA analogues also have antiandrogenic
effects. In present study, we predicted the structural binding of BPA and its analogues:
BPAF, BPS, BPF, BPB, DMBPA, TMBPA, TBBPA, and DPM to androgen receptor using
molecular docking approaches. Based on docking results, the lower binding energy of the
complex could imply the higher binding affinity of the ligand in receptor. The results showed
that TMBPA exhibited the lowest binding energyof -8. 98 kcal/ mol, followed by BPB,
DMBPA, BPS, BPA with binding energies of -8.40, -8.20, -8.14, -8.02 kcal/mol, respectively.
The binding energies of BPA and its analogues were almost consistent with the previous
published IC,, values for anti-androgenic activity of those bisphenol analogues. The key
amino acid residues for binding to bisphenol analogues are LEU704, ASN705, LEU707,
TRP741, MET745, VAL746, MET749, ARG752, PHE764, MET787, LEU873. The binding
interaction between amino acid residues in androgen receptor and bisphenol analogues

could explain the structural relationship of analogues and their anti-androgenic activities.
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