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Prediction of Interfaces for Oligomerization of Class A

G-Protein Coupled Receptors*

Wataru Nemoto

Abstract

Accumulated pharmacological and biochemical evidence has indicated

that some G-protein-coupled receptors (GPCRs) form homo oligomers,

hetero oligomers or both. The GPCRs oligomerizations are considered to

be important for proper signal transduction. Furthermore, in some cases,

the oligomerization has been suggested to be related to diseases. Therefore,

an accurate prediction of the residues involved in oligomerization would

further our understanding of signal transduction and the diseases. One of

the complications for such a prediction is that the oligomerization

interfaces differ with the subtypes, even within the same GPCR subfamily.

Focusing on the spatial distribution of residues conserved on the molecular

surface in a particular subtype, we developed a new method to predict the

interface for the GPCR oligomers, and applied it to several subtypes of

known GPCRs to check the sensitivity. Subsequently, we found that

predicted interfaces of rhodopsin, D2 dopamine receptor and �2 adrenergic

receptor agreed with the experimentally suggested interfaces, despite

difference in the interface region among the three subtypes. Moreover, a

highly conserved residue detected from the D2 dopamine receptor

corresponded to a residue involved in a missense change found in the large

family of myoclonus dystonia. Our observation suggests a possibility that

the disease is caused by the disorder of the oligomerization, although the

molecular mechanism of the disease has not been revealed yet. The benefits

and the pitfalls of the new method will be discussed, based on the results of

the applications.

Keywords: GPCRs, oligomer, interface, protein-protein interaction
*Doctoral Dissertation, Department of Bioinformatics and Genomics, Graduate School of Information

Science, Nara Institute of Science and Technology, NAIST-IS-DD0361028, September 13, 2005.
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