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Allosteric modulators are known to modify the affinity of muscarinic receptors for orthosteric ligands but the sites of their attachment to receptors and the nature of the conformational change which they induce in receptors have been little clarified. It is assumed that they bind to a domain which is located more extracellularly than the orthosteric binding site. Neuromuscular blockers alcuronium and gallamine have a high affinity for and strong allosteric effects on the M2 receptors. Their affinity for and allosteric efficacy on the M3 subtype is much weaker. 
We performed mutations or exchange of extracellular loops in the M3 receptors, trying to make this subtype more similar to the M2 subtype and to discover sites important for allosteric interactions. Transferring the second outer loop from M2 to M3 receptors enhanced the affinity for both alcuronium and gallamine, without changing their allosteric efficacy. On the other hand, M3 receptors in which the third outer loop had been modified so as to correspond to the same loop of the M2 receptors displayed not only higher affinities for both allosteric modulators, but also much stronger negative cooperativity between N-methylscopolamine (NMS) and gallamine. Alcuronium lost its negative effect on the binding of NMS (typical of M3 receptors) and acquired the ability to enhance the binding of NMS (positive cooperative action, typical of M2 receptors). 
The third outer loop apparently plays important roles both in the 
high-affinity binding of gallamine and alcuronium and in the mechanism of their negative and positive allosteric effects.
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