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Background:  Etomidate binding sites on (1(2/3(2 GABAA receptors are located in transmembrane interfacial cavities between (-M1 and (-M3 domains.  At both (1M236 and (2M286, azi-etomidate photolabeling and etomidate protection of cysteine mutants is observed.  In nearby β-M2 domains, sensitivity to etomidate is eliminated by (2N265 mutations.  It remains uncertain whether β2N265 mutations impair etomidate binding vs. transduction. 

Methods:  We expressed (1(2N265C(2L, (1M236C(2(2L, and (1M236C(2N265M(2L receptors in Xenopus oocytes.  Receptors were tested using two microelectrode voltage-clamp electrophysiology for GABA and etomidate sensitivity as well as modification by para-choloromercuribenzenesulfonate (pCMBS) in the absence vs. presence of etomidate.  

Results:  The (1(2N265C(2L receptors were modified by pCMBS, altering GABA sensitivity, but insensitive to etomidate.  The rate of (2N265C modification was unaffected by 300 (M etomidate.  In GABA-activated α1M236C(2(2L receptors, pCMBS modification was slowed about tenfold by 30 (M etomidate.  In both resting and GABA-activated (1M236C(2N265M(2L double mutant receptors, 300 (M etomidate slowed the rate of modification about two-fold.  

Discussion:  Sulfhydryl protection results in (2N265C could reflect either no etomidate binding or binding without protection.  We therefore used (1M236C as a protectable probe for effects of the (2N265M mutation.  The estimated etomidate binding dissociation constants for activated α1M236C(2(2L receptors is about 3 (M, while that for α1M236Cβ2N265M(2L is about 300 (M.  Thus, β2N265M dramatically reduced etomidate affinity for activated GABAA receptors. Etomidate affinity for resting α1M236Cβ2N265M(2L receptors also appears weaker than for α1M236C(2(2L receptors.  Thus, the β2N265 residue is a determinant of etomidate binding in both resting and activated GABAA receptors, and likely a contact point. 
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