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Experimental approach to simulate evolution
Of iGIuRS From DNA to RNA visualized in agarose gel
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Background

lonotropic glutamate receptors (iGluRs): ligand-gated ion channels that activate upon binding to
excitatory neurotransmitters, predominantly Glutamate.
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iGluRs mediate most excitatory neurotransmission in both vertebrates and invertebrates and play Rat (AMPA) ¥
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Analysis based on sequence similarity and pharmacology proposes a classification of iGIuRs into o -
four subfamilies, including AKDF (AMPA, Kainate, Delta and Phi), NMDA, Epsilon and Lambda (1). Rat_GluA2_T676D g
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The ligand selectivity and potency of iGluRs is dictated by certain residues lining the agonist
binding pocket in iGIuR subunits.
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Previous structural data suggest that ligand recognition is determined by residues in positions
674, 676, and 725 (nr based on Rat_GluA2), and that residues in positions 499, 501, and 726
influence ligand potency.

Due to lack of functional verification of the structural data, we explored how specific residues
within the agonist binding pocket influence the binding efficacy of agonists by using molecular
mutagenesis and TEVC recordings.
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Evolutionary and structural background of iGIuRs

Electrophysiological recordings of Trichoplax and
Rat iGluRs expressed in Xenopus laevis oocytes

Multiple sequence alignment of iGIuR residues
involved in in ligand-binding

Phylogeny of selected metazoan iGluRs
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Conclusion

Due to the increase in T501S iGIuR expression and decrease in T501V iGluR expression when
compared to the wildtype T501, the results confirm that polar interactions between T501 (or
equivalent) and the ligand amine group are important for ligand sensitivity.

Among the more divergent residues in position equivalent to 725 in Rat GluA2, the W/L
difference between glycine-binding and glutamate-binding receptors does not seem to
determine ligand selectivity, although it may contribute to ligand potency.
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