Arethe putative N-terminal a-helix and preceding residuesimportant in GABA , - receptor
function?
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The GABA, . receptors are members of the pentameric Cys-loop superfamily asfdhgted ion
channels (pLGICs) and mediate inhibitory fast synaptic transmission in theusesystem. pLGICs comprise
an N-terminal gtracellular agonist-binding domain followed by a channel domain and intracellular domain.
Available structural information skws the agonist binding domain comprise aandwich of terf3-strands,
which form the agonist binding pocket, preceded by an N-terroiedlix in eukaryotic structures, not present
in prokaryotic structures. Sequence analysis of BAB receptors predicts am-helix in a similar position.
This putatve a-helix in GABA,, . receptors is, hwever, preceded by 10 to 46 additional residues not present in
other pLGICs, which we term the N-terminal extension. The N-terminhtlix has been sk to be
functional essential in nicotinic acetylcholine receptors{Baret al., 2011; Castilloet al., 2009). The role of
the a-helix and N-terminal extension in GAg . receptors has not been tested and is the subject of this study
We found in both homomerigl GABA . and heteromeria1B2y2 GABA , receptors that the pute¢ia-helix is
essential for receptor function but not the N-terminal extension. Partial or completglrefribie N-terminal
extension inpl GABA . receptors did, heever, dfect cell surface expression and agonist sertgitiMutation
of a putatve furin protease cleage motif within the N-terminal extension pfi GABA . receptors likwise
impaired cell surfacexgression. Our results support the essential role of the N-teroihalix in eukaryotic
pLGICs and provide evidence that the N-terminal extension has a subtle modulatory role on receptor function.
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