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Background

Glutamate transporters are integral membrane proteins
that catalyze the concentrative uptake of glutamate from
the synapse by harnessing pre-existing ion gradients. In
the central nervous system glutamate transporters are
essential for normal development and function; they also
are implicated in stroke, epilepsy and neurodegenerative
diseases. The crystal structure of a eukaryotic glutamate
transporter homologue from Pyrococcus horikoshii, is
available at various conformations providing a structural
framework for the determination of substrate and inhibitor
binding to the transporter. In this study we aim to mea-
sure structural changes upon transport using lanthanide
resonance energy transfer (LRET).

Methods

Site-directed mutagenesis was employed to insert geneti-
cally encoded lanthanide binding tags (LBT) into the the
protein to perform LRET measurements. Thus generated
LBT mutants were expressed and purified, and the func-
tionality of the mutants was assessed by radioligand bind-
ing assay.

Results

Models for insertion of LBT were derived from the avail-
able crystal structures of the transporter. The wild-type
and mutant proteins were expressed and purified using
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affinity column chromatography. Donor decay signals
were recorded for LBT insertion mutants to confirm the
insertion of tags. Furthermore, radioligand binding assays
were performed with the mutants and they were found to
be functional.

Conclusions

Taken together these mutants serve as the starting point
to probe the conformational changes that were observed
in previously solved crystal structures in reconstituted pro-
teoliposomes. This could help us to integrate the struc-
ture-function relationship in the mammalian counterparts.
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