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Abstract: Acetylcholine-binding proteins (AChBPs) have been identified from different snails, including
Lymnaea stagnalis, Aplysia californica and Bulinus truncatus. As structural homologues of the nicotinic
acetylcholine receptors (nAChRs), AChBPs have similar characteristrics and activation mechanism of
nAChRs. Therefore, the crystal structure of AChBPs can provide a structural basis for understanding the
structure and function of nAChRs, which would be useful to design new drugs for pain, addiction, Parkinson
disease, Alzheimer’s disease, and epilepsy etc.
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Fig.1 Three-dimensional structures of AChBPs, AChR and bacterial ligand-gated ion channels

C terminus

(a) Structural model of the acetylcholine receptor from the Torpedo electric organ (PDB 2BG9Y), only the front two subunits are
highlighted (o, red; 7y, blue); ligand-binding domain was highlighted in cycle, horizontal bars indicated the cell membrane (E,
extracellular; I, intracellular); (b) Viewing the AChBPs pentamer perpendicular to the five-fold axis (PDB 1Y9B), only the front
two subunits are highlighted only in the A (yellow) —B (red ) interface; (c) X-ray structure of GLIC with the channel apparently
open (PDB 3EHZ); (d) Viewing the AChBPs pentamer perpendicular from top. Each protomer representation is A, B, C, D, E
and has a different colour. Subunits are labelled clockwise, with AB, BC, CD, DE and EA forming ligand-binding sites; (e) Overview
of the AChBPs protomer structure. In a complete ion channel the N terminus would point towards the synaptic cleft and the C
terminus would enter the membrane at the bottom, continuing into the first transmembrane domain; (f) Crystal structural of
AChBPs complex with a-cobratoxin (PDB 1YIS5).
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Fig.2 Three soluble binding proteins from Aplysia californica, Lymnaea stagnalis and Bulinus truncatus are aligned

with human nicotinic acetylcholine receptor a7 subunits
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