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Abstract:

The present study aimed at examining the function and pharmacological properties of the naturally occurring Arg344His variant of

the human 5-HT�� receptor, identified in a schizophrenic patient. In intact human embryonic kidney (HEK) 293 cells expressing the

wild-type (WT) or the variant receptor, the function was analyzed by indirect measurement of agonist-induced Ca�� current through

the 5-HT�� receptor channel by an aequorin luminescence-based Ca�� assay. In cell membrane patches cation currents were deter-

mined electrophysiologically including technically demanding single channel analyses. The pharmacological properties were ana-

lyzed by [�H]GR65630 binding to cell membrane fragments. The density of [�H]GR65630 binding sites in cells expressing the

variant receptor was reduced to 55% of that in cells expressing the WT receptor, which, however, was not accompanied by an analo-

gous decrease in 5-HT-induced Ca�� influx through the receptor channel. However, the single channel analysis suggests an increase

in single receptor channel mean open time (which is known to be subject of many variables) but not in unitary current amplitude.

Radioligand competition experiments revealed that the affinity of five 5-HT� receptor agonists and four antagonists for the variant

receptor did not differ from that for the WT receptor. In conclusion, the variant receptor resembles the WT receptor in that it forms

functional homopentameric 5-HT�� receptors with identical pharmacological properties. In view of the lack of reduction in Ca��

flux through the variant receptor channels in spite of the decrease in its density on the cell membrane, the increase in single receptor

channel mean open time appears to compensate for the reduction in variant receptor density.
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Introduction

Among the seven major families of currently known

serotonin (5-hydroxytryptamine, 5-HT) receptors, the

5-HT3 receptor is the only ligand-gated ion channel

belonging to the cys-loop family, whereas all others

are members of the superfamily of G-protein coupled

receptors [14]. The 5-HT3 receptor is a pentameric

channel, which is almost exclusively expressed in

neurons. Upon activation, it becomes permeable to

Na+, K+ and Ca2+ ions. Binding of 5-HT leads to

a fast excitatory response of the respective neuron.

Like other ion channels of the cys-loop superfamily,

each of the five 5-HT3 receptor subunits comprises
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