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Function of neurotransmitter receptors and its regulation
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We have studied molecular properties of muscarinic acefylcholine receptors {mAChR), which
were purified from porcine atrium or cerebrum and then reconstituted with GTP-binding regula-
tory proteins (G proteins) into lipid vesicles. [IJ Results obtained as to the structure of mAChR and
their ligand binding activity include: (a) location of the [*H] PrBCM binding sites in the region
including the second and third transmembrane segments (ref. 14), (b) demonstration of the
presence of S-5 bond between the second and the third extraceliular loop (ref. 14} and effects of
—SH reagents (ref. 2), {c) the subtype specific binding of pirenzepine to cerebral and atrial mAChR;
no subtype-specificity of purified mAChR (ref. 9) but recovery of the specificity after their
reconstitution with specific lipids (ref. 10}, (d) demonstration of no effect of sugar moiety on the
binding of mAChR with muscarinic ligands and G proteins (ref. 18). [1I] Both cerebrai {ref. 6} and
atrial (ref. 15) mAChR were shown to interact with three kinds of G proteins with similar affinities
in the reconstitution system of purified components. Atrial mAChR in membrane preparations
also interacted with three kinds of G proteins (ref. 17). [III] Results obtained on the phosphoryla-
tion of mAChR include: (a) protein kinase C phosphorylates cerebral mAChR but not atrial
mAChR (ref. 13}, (b} atrial mAChR are better substrate of cAMP-dependent protein kinase rather
than cerebral mAChHR, (¢) both cerebral and atrial mAChR are phosphorylated by receptor kinase
depending on the presence of agonists (ref. 11), (d) the agonist-dependent phosphorylation by
receptor kinase is activated by G protein Ay subunits {ref. 19), (e) the agonist-dependent phoryla-
tion is inhibited by G proteins (a87 trimer) in the absence of guanine nucleotides but not in the

presence of GTP or GDP (ref. 11),
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