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    Abstract

        The human serotonin transporter (hSERT) regulates the spatial and temporal actions of serotonin (5-HT) neurotransmission by removing 5-HT from the synapse. Previous studies have identified residues in the third transmembrane helix (TMH) that may be important for substrate translocation or antagonist recognition. We identified hSERT residues in TMH III that are divergent from Drosophila SERT and used species-scanning mutagenesis to generate reciprocal mutants. Transport inhibition assays suggest that the potency of substituted amphetamines was decreased for the hSERT mutants A169D, I172M, and S174M. In addition, there was a loss of potency for several antidepressants and 3-phenyltropane analogs for the I172M mutant. These results suggest that residues in TMH III may contribute to antagonist recognition. We carried out comparative molecular field analyses using selectivity fields to directly visualize the mutation-induced effects of antagonist potency for antidepressants, 3-phenyltropane analogs, and amphetamines. The hSERT I172M selectivity field analysis for the 3-phenyltropane analogs revealed that electrostatic interactions resulted in decreased potency. The amphetamine and antidepressant selectivity field analyses reveal the observed decreases in potencies for the hSERT I172M mutant are due to a change in tertiary structure of the hSERT protein and are not due to disruption of a direct binding site. Finally, the hSERT mutant A169D displayed altered kinetics for sodium binding, indicating that this residue may lie near the putative sodium binding site. A SERT homology model developed from the Aquifex aeolicus leucine transporter structure provides a structural context for further interpreting the results of the TMH III mutations.
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