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The alanine, serine and cysteine transporters (ASCT1 and 2) are electroneutral exchangbedorithe
to the Solute Carrier Family 1, along with human and prokaryotic glutamate transporters (Excitatory Amino
Acid Transporters - EAATs and Gjtrespectiely). Neutral amino acid exchange is coupled to only oné Na
ion, as opposed to the three*Nane H" ion and K coupling required for acidic amino acid transport by the
EAATs. Although amino acidxehange by ASCT is not =coupled, its substrate specificity is pH-dependent.
Cysteate is a substrate at pH5.6t bot at neutral pH. Caeersely, danine and serine are substrates at neutral
pH, but are lesser substrates at pH 5.5.iMfiated a study of ASCT1 to prmle more detailed comparisons
with the well characterized EAA so as to provide a better understanding of the molecular basis for similarities
and differences between ASCT and the EAAASCT1 was xpressed irXenopus laevis oogytes and the tar
electrode voltage clamp technique was used to characterize the pH dependence of amixahaoipk.eln
addition to coupled ion-substrate fluxes, ASCT1 also supports an uncoupled anion current, which is similar to
that of the EAATs. As coupled amino acid-ion exchange is electroneutral, we monitored the generation of the
uncoupled anion current as a measure of substrate flux. Using this method alanine and serine ggeerate lar
uncoupled anion currents. aMlemonstrate that the acidic amino acids L-aspartate angteate arealso
substrates at pH5.5, but L-glutamate and D-aspartate are not substhtkesL -alanine and L-serinexehange
at neutral pH can only be supported by Nee demonstrate that L-aspartate and L-cysteate exchange pHlo
can be supported by a variety of cations, includirig Ki and CS. To determine the molecular basis for these
changes in substrate selgitti and cation coupling, we created and tested a range of mutations in the transport
domain of ASCTL1. Residues thatvieapreviously been implicated in substrate and/or cation coupling in the
EAATs and are also different between the Eafnd ASCT1 were targeted for furthevestigation. One of
these mutations, A3821n transmembrane domain 7 was found to relax the substrate specifi@tgsacidic
amino acids. This mutant alled the transport of L-aspartate at pH7.5, although produced much smaller
currents than L-alanine or L-serine. At pH5.5, L-aspartate angleate mediated currents were 3-4foldéar
than those mediated by neutral amino acids, indicating a muggdr anion flux when L-aspartate or {isteate
are bound. Furthermore, D-aspartataf bhot L-glutamate generated anion fluxes. Exploiting the apparent
variation in transport mechanisms between acidic and neutral amino acids in ASCT may aid in furthering the
understanding of transport mechanisms in the EAATSs.
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