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The main inhibtorial transmitter in the CNS is y-aminobutyric acid (GABA), which 
exerts its function by binding to GABAA , GABAB and GABAc receptors. The GABAA 

and GABAc receptors are pentameric ligand gated ion channels, while the GABAn recep
tor is a family C GPCR. The GABAB receptor is implicated in a variety of psychiatric and 
neurological conditions including depreSSion, anxiety, schizophrenia, epilepsy, addiction, 
pain and obsessive compulsive disorder. The receptor is a functional heterodimer consisting 
of the GARAI3I and GA RAR2 suhunits. Each suhunit consists of an N-terminal extracellular 
Venus tlytrap (VFr) domain, a seven transmembrane (TM) helical doniain and a C-terminal 
lail. The onhosteric binding site recognized by agonists (including GABA) and antagonists 
is located within the VFr domain of the GABA 13 1 subunit, while an allosteric binding site 
is located within the 7TM of the GABAR2 subunit. The structure of the orthosteric VFr do 
main is known, while the structure of the allosteric 7TM is not known. Tn the present study, 
we have heen using a combination of ligand based and structure based virtual screening 
to identify new compounds for the GA BAB receptor. 20 fingerprints and pharmacophorc 
models were generated based on known GABAB compounds , and used to screen available 
databases. Hits from the ligand based approach were used for docking. Homology modeling 
was used to construct models of the allosteric GABAR2 subunit using structural templates 
from family A (rhodopsin, ~2-adrenergic), family B (corticothropin releasing factor, gluca
gon receptor) and family C (mGlu I and mGlu5). The different models were evaluated hy 
docking of 74 known positive allosteric modulators and decoys, and the best performing 
models were used for docking hits from the ligand based approach. The most promising 
hits from the docking were purchased and tested experimentally. Preliminary experimental 
testing indicates that we have identified novel GABAB receptor compounds. 
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Adenosine, an endogenous purine nucleoside, acts as a neuromodulator in both the cen
tral and peripheral nervous systems by interacting with the P I group of purine receptors, 
belonging to the class A family of G protein-coupled receptors (GPCR). Four adenosine 
receptor (AR) SUbtypes, AI, A2A , A2B and A3, are known and have been pharmacologically 
characterized. Highly selective antagonists for all four AR SUbtypes have been developed 
and their therapeutic potential depends on the diverse distribution of ARs throughout the 
body, both in the central nervous system (CNS) and in peripheral tissues. Thus, subtype
selective AR antagonists have been of interest as potential kidney-protective (AI AR), an
tifibrotic (A2A AR) , neuroprotective (A2A AR), antiasthmatic (A2B AR), antiglaucoma (A3 
AR), and anti-cancer drugs (A2A, A2B AR) drugs. One of problems in the development of 
subtype-selective AR antagonists lies in their different levels of affinity in different species. 
Despite high homology of adenosine receptor SUbtypes, divergences in affinity between hu
man and other species onhologucs of ARs arc often observed, and the similar phenomenon 
was also reported for other familie~ of GPCRs. 

The present work is focused on a new series of tricyclic 9-aryl/arylethyl
tetrahydropyrimido[ 1 , 2~npurine-2,4-diones acting as potent antagonists at adenosine re
ceptors SUbtypes, especially A I and AlA AR SUbtypes. To address the observed differences 
in affinities at human and rat A I and A2A ARs, molecular modeling and docking methods 
have been applied. Homology models of human and rat A I and A2A ARs were used to pre
dict suppositious binding modes of the described compounds . The detailed 'analysis of the 
protein-ligand interaction contributions calculated for the individual residues within the bin
ding cavities indicated small but significant differences for panicular AR SUbtypes. These 
structural variations may underlie the species- a~ well as subtype AI/A2A ARs ~electivity 
seen for Ihe series of investigated xanthine-based analogues. 
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