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Heteropark: Synthesis and Validation of Antiparkinsonian 
Drugs Targeting GPCR Heteromers 
 
The so-called G-protein-coupled receptors (GPCRs) have been the focus of the 2012 
Chemistry Nobel Prize, given to Profs. Lefkowitz and Kobilka. To support the award the 
Royal Swedish Academy of Sciences reminds that about half of all medications achieve 
their effect through GPCRs. Among them are receptors for adrenalin that are the target 
of beta-blocker drugs (which are prescribed in cardiovascular diseases), or histamine 
receptors that are the target of anti-ulcer drugs. A recent discovery is the formation of 
heterodimers and heterotrimers of GPCRs, i.e. complexes that are formed by two or 
more different GPCRs. Related to Parkinson’s disease a trimer composed of dopamine, 
cannabinoid and adenosine receptors has been identified. This heterotrimer is present in 
the normal brain and is still present in specific areas (striatum) of the Parkinsonian brain. 
On the one hand, this leads to understand that current antiparkinsonian therapies target 
the striatal trimer and not individual dopamine receptors as it was supposed. On the 
other hand, drugs specifically designed to activate receptors in the trimer may be better 
drugs for higher efficacy and lesser side effects. A final finding in this HETEROPARK 
project is the disruption of the trimer in dyskinesia (involuntary movements), which is the 
main negative consequence of current antiparkinsonian therapies. In fact, the loss of the 
trimer is triggered by chronic L-DOPA administration to patients. This constitutes the first 
example of an alteration in heteromer GPCR expression related to a neurological 
disease. In summary, drugs impeding the disappearance of heteromers (of dopamine, 
cannabinoid and adenosine receptors) should be sought to combat Parkinson’s disease 
in a safer way, i.e. to prevent dyskinesia induction.  
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