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BACKGROUNG:

The mesolimbic dopamine (DA) pathway mediates the rewarding effects of drugs of abuse, including ethanol and opiates. Dopamine exerts its action through five receptor subtypes
(Dy.sR); the D; receptor (D4R) subtype plays an important role in the modulation of the mesolimbic DA pathway and in the control of drug-seeking behavior. Several studies have
explored the involvement of D4R in ethanol-drinking paradigms [1]. Here we tested the hypothesis that D;R gene deletion or the D;R pharmacological blockade counteracts ethanol
preference in mice.

Recently the crystal structure of human D, receptor has been solved and the structure models of D, D, [2] and 5HT,, [3] have been optimized and validated by our group. In order to
identify the structural basis of antagonism and partial agonism respectively at D, D, and 5HT,, receptors we carried out molecular docking of compounds used in the experimental
ethanol-drinking paradigm.

METHODS:

Animals and alcohol drinking paradigms:

Mice D3R null (D;R*) and WT littermates (males, 8-12 weeks old) were individually housed.

-In two-bottle choice paradigm, mice D,R* (n=30) and WT (n=30) received 24 h free access to tap water and 10% ethanol solution (v/v), contained in 100 ml graduated tubes with
stainless steel drinking spouts.

-In the drinking in the dark paradigm, the 4 hour version of the behavioral paradigm was used.

Molecular modeling:

Homology modeling of wild-type receptors were obtained using SwissModel (http://swissmodel.expasy.org/) and GPCRRD (http://zhanglab.ccmb.med.umich.edu/GPCRRD/) web
servers. Molecular dynamics of receptors was carried out with NAMD 2.8 in water-membrane environment . Molecular docking of compounds was carried out with AutoDock 4.2. Re-
scoring of poses was carried out with DSX-Score.
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FIG 4. Binding of Buspirone at 5-HT,, receptor model, predicted antagonist binding mode (A)

and agonist (B) binding mode. .
Conclusions:

Al ) This study demonstrates that D;R is necessary for ethanol
consumption in mice, because either D3R gene deletion or D;R
pharmacological blockade by selective D;R  experimental
lantagonists or the approved drug buspirone, counteracted alcohol
intake.
Molecular modeling has provided information about binding mode of
different compounds with D; antagonist activity. Modeling and
optimization of G protein receptor structures could be a valid
approach helping in design and discovery of ligands with either
selective or multi-pharmacological profile.
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