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Similar effects of peptides and proteins from animal venoms and of human Ly-6 proteins on nicotinic 
receptors
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In the frames of the organized conference the term “biosimilar” is apparently most applicable to compounds which in 
principle should be identical but, especially if produced by heterologous expression in different laboratories, may differ in the 

degree of purification or other properties which are difficult to control. On the other hand, of great interest is “biosimilarity” 
as a manifestation of similar biological activity produced by compounds of absolutely different structure. In the proposed 
lecture it will be illustrated by interaction of various naturally-occurring and designed/ synthesized compounds with various 
subtypes of nicotinic acetylcholine receptors (nAChRs). The similarity in the effects of various compounds appears when they 
attach roughly at the same binding site at the nAChRs. α-Neurotoxins from snake venoms have played a crucial role in earlier 
isolation of muscle-type nAChRs and at present are a good pharmacological tool for identifying muscle-type and neuronal α7 
nAChRs. Their binding site is situated in the receptor ligand-binding domain (LBD) at the interfaces between the subunits, as 
earlier shown by “wet” biochemistry and then confirmed by the X-ray analysis. Another class of sophisticated tools for research 
on nAChRs are α-conotoxins, neurotoxic peptides from Conus marine snails which not only allow to distinguish muscle 
nAChRs from the neuronal ones, but also help to identify individual subtypes of neuronal receptors. α-Conotoxins as such or 
as modified forms are considered as promising drugs, in particular those selective for the α9 nAChR may give new analgesics. 
The deviations from “biosimilarity” might arise if some of the structurally similar compounds have additional targets: for 
example, we found that α-cobratoxin, a classical blocker of muscle and neuronal α7 nAChR can also inhibit certain subtypes of 
GABA-A receptor and weak inhibitory activity against this receptor was manifested by several α-conotoxins. Some activities, 
when measured by one method may be similar, but differ when tested by another method. For example, α-cobratoxin, such 
α-conotoxins as PnIA analogs and Ly-6 proteins ws-Lynx1 and SLURP-1 (these proteins have the same three-finger folding as 
α-cobratoxin) inhibit ion currents in the α7 nAChR (with the affinity decreasing in this series) according to electrophysiology 
experiments, while radioligand analysis revealed that α-cobratoxin and α-conotoxins bind to the orthosteric site in the receptor, 
but the Ly-6 proteins attach in the allosteric one.
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