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Voltage-gated N-type Ca2+ channels (NCCs) play dominant roles in neuropathic pain and cerebral ischemia. Ion channel 
therapeutics for many pathophysiological conditions exists, which include: affective disorders, allergic disorders, autoimmune 

diseases, epilepsy, hypertension, insomnia, pain, anesthesia, anxiety, and stroke. Experimentally, it was well established that NCC 
inhibitory activity is essential for the treatment of chronic neuropathic pain and stroke. A major obstacle with these membrane 
proteins is that the atomic resolution experimental structures are not available to understand the mode of small molecule binding 
at its active sites.

Based on these observations, we have developed for the first time the structure of the closed state of the NCC receptor at the 
pore forming domains which mainly involve three transmembrane helices (TMhs) S5, P and S6. Hot-spot binding site residues 
of this receptor model were identified by molecular docking technique using amlodipine, cilnidipine and nifedipine compounds 
known to be potent Ca2+ channel antagonists. Further, the Ca2+ ion permeability and the hydrophobic gating mechanism provided 
better structural and functional insights on the NCC receptor. These results are in consonance with other Ca2+ channel receptors 
and would provide guidance for further biochemical investigations.
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