Styrene−Dopamine receptor affinity: a Molecular Dynamics study
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Styrene is an organic molecule which has several industrial applications. It is extensively used in industrial processes, for example as a reactive
diluent in epoxy resins, as an intermediate in the preparation of a variety of agricultural and biological chemicals, cosmetics, surface coatings,
treatment of textiles and fibers and as a raw material for the production of phenyl stearyl alcohol in perfume industries.
Significant scientific evidence has been collected in the last decades demonstrating that exposure to styrene, either alone or in concert with noise
exposure, has severe ototoxic effects. Occupational medicine studies, performed among workers exposed to this solvent, show a significant decrease
of the DPOAE (distortion product otoacustic emissions) levels in styrene exposed ears [1,2,3].
Neurotransmitters such as dopamine have been supposed to be implicated in the mechanism of styrene neurotoxicity. In normal ears, in the outer hair
cells membrane proteins able to bind dopamine have been indeed detected. They exist in five variants, known as “dopaminergic receptors” (DR) D1,
D2, D3, D4 and D5. Interestingly, D1 and D2 knockout mouse models showed slight, but visible suppression of cochlear responses [4], suggesting a
role of these two receptors in the response.
In this work we have used molecular docking to identify the poses on the DRD2 receptor where either styrene or dopamine have the highest binding
affinity. We find that the relevant poses are located in the Transmembrane 3, Transmembrane 5 and Transmembrane 6 domains. Our results confirm
the data of ref. [5] where the contact loci of dopamine on the DRD2 receptor were identified. We are now performing extensive classical molecular
dynamic simulations in order to provide a quantitative evaluation of the binding affinity of styrene as well as dopamine for the D2 dopaminergic
receptor.
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