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Glutamate transporters, or Excitatory Amino Aci@iisporters (EAATS), are concentvatiolute carriers
that use steep gradients of ‘Nla sequester glutamate and aspartate intracellularly to terminate the action of
these neurotransmitters (Danbolt, 2001). Detailed structural information for the EAATs remaives abuxt
ray crystallograpy on mammalian membrane-bound proteins remains difficult. For this reason, a homologous
protein has been identified which provides structural insights into the transport mechanisms and kinetics of the
EAATSs.

The Nd/aspartate symporter frofyrococcus horikoshii, GltPh, has been crystallized in a variety of
states representing static conformations of the transport cycle (Baatdk., 2007). The aim of this study is to
determine whether the activity of GltPh is influenced by the lipid bildeified GItPh was reconstituted into
liposomes comprised of 10% cardiolipin, 20% phosphatidylglycerol and 70% of phosphatidylethanolamine or
its mono-, di- or tri- metylated dewnatives (see Figure). RadiolabelletH-L-aspartate uptak dudies were
conducted and the activity in these different lipid compositions compared to a well-documented control
condition (Ryaret al., 2009).
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The Figure demonstrates the initial rate of transport in each of the experimental conditions, normalized to the
control condition, and highlights the significantfeliences in transport supported where only subtferdifices
in the primary lipid speciesxit (mono-, di- and tri-methyl substitutions). When the primary lipid is
phosphatidylethanolamine, the rate of uptak cmparable to control (108 4%), but decreases with both
mono- and di-methyl substitution (454 and 21+ 1 % of control, respectiely). The rate of uptakis recovered
and exceeds the control condition when the primary lipid is tri-methylated phosphatidylethanolamii@4156
% of control). The differences in transport rate can not xy@agned by changes in aspartate affinity for the
transporterwith the mono-, di- and tri-meytated phosphatidylethanolamine lipids displaying aspartate EC50s
of 38+ 4, 67+ 12 and 48 7 nM, respectrely, which is similar to control (4& 13 nM). Similarly the afinity
for Na* remains unchanged with 3t51 mM for both mono- and di-methyl phosphatidylethanolamine, which is
similar to published results for control (3®.3 mM).

The ability for GItPh transport rate to beeated without altering affinities for co-transported” N
substrate indicate that conformational changes in the transport cyeldden affected, with the lipid bilayer
determining thedvaurability of conformational transitions.
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