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Background: Etomidate is a potent general anesthetic that acts as an allosteric co-agonist at GABAA receptors.  Photoreactive derivatives of etomidate labeled (M236 in the first transmembrane domain (M1), which structural homology models locate in the transmembrane (/( subunit interface (Li et al, J. Neurosci. 2006;26:11599).  However, photolabeling may miss other nearby residues that contribute to binding.  
Methods: In human (1(2(2L GABAA receptors, we applied the substituted cysteine accessibility method to a series of (1-M1 domain residues extending from (1Q229 to (1Q242.  We used voltage-clamp electrophysiology in Xenopus oocytes to functionally characterize each mutant receptor and to measure the rates of covalent modification by p-chloromercuribenzene​sulfonate (pCMBS) with and without GABA.  We also tested whether etomidate blocks pCMBS modification of accessible cysteines.  
Results: All cysteine substituted receptors produced GABA-activated currents and were modulated by etomidate.  Individual cysteine substitutions in (1-M1 produced variable changes in receptor sensitivity to GABA and/or etomidate.  In all but one site where pCMBS modification was apparent, rates of modification were faster in the presence of GABA than its absence. Etomidate (30 to 50) (M protects (1M236C, (1L232C and (1T237C from pCMBS modification.
Conclusions: Our results suggest that GABAA receptor activation is associated with increased water and pCMBS access in the spaces between transmembrane elements both within and between subunits.  From protection results, we infer that (1L232, M236, and T237 residues contribute to etomidate binding.  Thus, etomidate interacts with the outer (1-M1 domain over about 1.5 helical turns, in a region that also undergoes significant structural rearrangement during channel gating.  
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