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Adamantane-based drugs inhibit a wide range of ion channels with different structures and ion 
selectivities. Historically, they have been used to treat influenza infections because they inhibit the 



virus M2 proton channel. The spread of resistant virus has, however, rendered the adamantanes 
essentially useless. Recent experiments in this lab have suggested that the M2 adamantane binding 
site is composed of functionally important, and therefore highly conserved, residues; there is therefore 
the possibility that alternative antiviral drugs could be found by targeting this conserved pocket. Thus, 
Part A of this proposal is aimed at determining the components of M2 that are critical for drug binding, 
with the ultimate goal of informing the design of next generation antivirals. Adamantanes are also 
used for the treatment of dementia associated with Alzheimers and Parkinsons diseases. The 
therapeutic target for this indication is the ion channel domain of the ionotropic NMDA receptor. 
Although, high-resolution structures of the intact ionotropic NMDA receptor have not been determined 
due to its size and complexity, the viral ion channel Kcv is a structurally homologous pore-loop ion 
channel that is also inhibited by the adamantane amantadine. Thus, Kcv is a useful surrogate for 
studies that focus on adamantane binding and inhibition of this class of ion channels. In Part B and C 
of the proposal, we will use techniques developed for the investigation of adamantane binding to M2 
to establish and exploit an experimental system for the study of adamantane binding to Kcv at the 
atomic level, and by extension, to the NMDA receptor ion channel. Functional studies using liposomal 
ion fluxes will validate and extend the structural work. It is anticipated that a detailed characterization 
of the position and structural and dynamic effects of drug binding within the context of these disparate 
ion channel structures will provide information for new approaches to drug design for this class of 
valuable ion channel inhibitors.
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