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Novel molecular probes to investigate the alpha7 nicotinic acetylcholine receptor 
silent activation: New insights and perspectives
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The α7 nicotinic acetylcholine receptor (nAChR) is a ho-
mopentameric ion channel, widely expressed in neuronal 
and non-neuronal cells, including immune cells, adipocytes, 
lung endothelial, and epithelial cells. This nicotinic receptor 
subtype is characterized by both ionotropic and metabo-
tropic activation modes. The channel-dependent activation 
has been deeply investigated and its modulation appeared 
to be implicated in central and peripheral diseases such as 
cognitive disorders, schizophrenia, autism, anxiety, and de-
pression. The channel-independent activation was hypoth-
esized to be closely associated with the signal transduction 
through sites located in the well-conserved α7 intracellular 
domain. 1 This hypothesis was supported by a class of com-
pounds identified as “silent agonists”, which are able to 
desensitize the receptor with little if any channel activation 
and promote metabotropic signalling associated with the 
generation of cellular inflammatory responses. 2 With the 
aim of deepening the alternative modulations of the α7 nA-
ChR and giving a contribution to elucidating the mechanistic 
complexity surrounding this nicotinic subtype activation and 
function, we studied the archetypal silent agonist NS6740.3 
Through the synthesis of fragments and analogs, and their 
electrophysiological investigation employing the human α7 
nAChRs expressed in Xenopus laevis oocytes by two-elec-
trode voltage clamping, we provided important knowledge 
about the pharmacophore features for silent agonism. 4 Us-
ing α7 receptor mutants, we also clarified that the unique 
properties of NS6740 are mainly due to the interaction with 
the orthosteric α7 binding site.5 Moreover, the results of our 
recent investigation of a series of sulfonium derivatives will 

be presented and discussed in an effort of rationalizing struc-
ture-activity relationships and progressing drug optimization 
of α7 receptor activators useful to deepen the metabotropic 
signalling and endowed with promising anti-inflammatory 
therapeutic potential.
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