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The Alanine, Serine, Cysteingahsporters (ASCTs) belong to the Solute Carrier Family 1, which also
includes the human glutamate transporters (known as Excitatory Amino Acid Transporters, EAATs) and the
prokaryotic aspartate transporter GltDespite a high degree of amino acid sequence identity between these
family members, ASCTs function quite differently from the EAATs and,GRSCTs exchange small, neutral
amino acids in an electroneutral fashion at pH 7.5. wtgdhll, L-cysteate and L-glutamate are also substrates of
ASCT1 and ASCT?2 respeedly. The EAATs and G}, transport acidic amino acids such as L-glutamate and L-
aspartate, generating a net flux of substrate and chargenitfdted a study of ASCT1 to westigate the
molecular basis for the functional differences between members of the Solute Carrier Family 1. Our aim was to
generate a transporter with functional properties of the EAATs angl it mutating residues in ASCTL.
Residues within the transport domain that differ between the EAATs and ASCT1, and are in close proximity to
bound substrate, were ¢gated for mutagenesis. Three residues were identified that play major roles in
determining differences between ASCT1, the EAATs and, GI382, T459 and Q386. ASCT1 transporters
containing the mutations A382T459R and Q386E were expressedXamopus laevis oog/tes and analysed
using electrophysiology and radiolabelled uptekperiments.

A382T and T459R altered the digd selectivity of ASCT1 to accommodate acidic amino acid binding.
The double mutant transporter A382T/T459R resemblgs @ltthat D- and L-aspartate share higfingfes
(0.8 0.1uM and 2+ 1 uM respectrely), while L-glutamate is much less potent (28380 uM). Interestingly
activation of the anion conductance by the acidic amino acids did not correlate with substrate transport in the
mutant ASCT1 transporters. No significanvde of 3H-L-aspartate uptak were observed for the mutant
transporters, nor were acidic amino acids able to stimulate effl#i-bfserine from oocytes. This highlights
the distinction between the transport process andatioti of the anion conductance.

Q386E impairs the ability of ASCT1 to bind acidic amino acidswatdd. L-cysteate does not stimulate
the anion conductance of Q386E, nor is it able to inhibit the epfald-L-serine into oocytes, suggesting that
acidic amino acids are no longer able to bind to this transp®Heris likely due to the posie dage of the
introduced glutamate repelling acidic amino acids from entering the substrate binding site. Interdstingly
equiaent glutamate residue in the EAATs iseyKactor in the transport process (Pireeal., 1995, Graver et
al., 2003). The contrasting role of this glutamate residue in the TSARersus ASCT1 suggests that
neighbouring residues, such as A382, are a critical influence on the transport process.
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