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    Abstract

α6β2β3* acetylcholine receptors (AChRs) on dopaminergic neurons are important targets for drugs to treat nicotine addiction and Parkinson's disease. However, it has not been possible to efficiently express functional α6β2β3* AChRs in oocytes or transfected cells. α6/α3 subunit chimeras permit expression of functional AChRs and reveal that parts of the α6 M1 transmembrane domain and large cytoplasmic domain impair assembly. Concatameric subunits permit assembly of functional α6β2β3* AChRs with defined subunit compositions and subunit orders. Assembly of accessory subunits is limiting in formation of mature AChRs. A single linker between the β3 accessory subunit and an α4 or α6 subunit is sufficient to permit assembly of complex β3-(α4β2)(α6β2) or β3-(α6β2)(α4β2) AChRs. Concatameric pentamers such as β3-α6-β2-α4-β2 have been functionally characterized. α6β2β3* AChRs are sensitive to activation by drugs used for smoking cessation therapy (nicotine, varenicline, and cytisine) and by sazetidine. All these are partial agonists. (α6β2)(α4β2)β3 AChRs are most sensitive to agonists. (α6β2)2β3 AChRs have the greatest Ca2+ permeability. (α4β2)(α6β2)β3 AChRs are most efficiently transported to the cell surface, whereas (α6β2)2β3 AChRs are the least efficiently transported. Dopaminergic neurons may have special chaperones for assembling accessory subunits with α6 subunits and for transporting (α6β2)2β3 AChRs to the cell surface. Concatameric pentamers and pentamers formed from combinations of trimers, dimers, and monomers exhibit similar properties, indicating that the linkers between subunits do not alter their functional properties. For the first time, these concatamers allow analysis of functional properties of α6β2β3* AChRs. These concatamers should enable selection of drugs specific for α6β2β3* AChRs.
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