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/ Introduction \

GABA , receptors constitute important inhibitory neurotransmitter receptors in the central nervous system and have a staggering variety of receptor subtypes and thus binding sites. Not only
GABA , receptor targeting drugs such as benzodiazepines or sedative general anaesthetics elicit effects at these receptors by allosteric interaction sites, but a wide range of small molecules have
been identified as GABA, receptor modulators, including multiple antipsychotic and antidepressant medications not intentionally targeting these receptors. Hippocampal dysfunction has long
been considered to contribute to the pathophysiology of schizophrenia and post-mortem studies in the brains of patients with schizophrenia suggest that hippocampal expression of GABA,
receptors is altered in a subtype-selective manner. The a5 GABA, receptor subunit, which is characterized by its relatively limited distribution and high abundance in the hippocampus, has been in
the focus of clinical and preclinical schizophrenia research. The search for a5-containing subtype-preferring ligands has provided many compounds widely used in research. These molecules exert
allosteric modulatory effects that can be GABA-induced current enhancement or reduction. Negative modulation of o5-containing GABA, receptors has been shown to promote hippocampal
gamma oscillations, long-term potentiation, and learning, as well as have antidepressant effects associated with restored synaptic strength in the form of increased glutamatergic excitatory
activity. In the 80s and 90s, the interactions of several antipsychotics with GABA, receptors have been considered serious candidates for eliciting part of the therapeutic effects (see studies from
Squires & Saederup). Another key protein in neural plasticity, learning and memory is the calcium/calmodulin-dependent protein kinase II (CaMKII). y-Hydroxybutyric acid (GHB) is a natural brain
metabolite of GABA and CaMKlIla was recently found to be the GHB high-affinity target. GABA, receptors have also been studied as possible targets for GHB and analogue ligands. The role of
GABA, receptors in mediating effects of GHB has been controversial.
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Aim
Here, we investigate a small library of tool compound effects on a583y2 GABA, receptors, as well as GHB, HOCPCA and Ph-HTBA and the tricyclic antidepressant desipramine . Additionally, we aim
to establish a protocol for measuring GABA currents in primary hippocampal neurons in the Sophion automated patch clamp systems and subsequently examine different compound effects.
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Methods

The cell line expressing human GABA, receptors were cultured according to the suppliers’ description. (a583y2)/HEK293 was kindly supplied by Charles River Laboratories, Cleveland, OH. All
experiments were carried out at ambient temperature using Qube 384 multi-hole consumables and patched using a standard whole cell protocol. Intracellular solution is CsF based (hence the
outward currents). Hippocampal neurons are prepared from mice at embryonic day 16. Neuronal activity was measured around DIV 14-16.

\ Data analysis was performed using the Sophion Assay Software and GraphPad Prism 9 (GraphPad Software Inc.). /
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Conclusion & Outlook

Here, we show that tool compound effects on a5B3y2 GABA, receptors expressed in HEK293 cells can be reproduced using Qube and Qpatch II automated patch clamp systems. We showed that the
CaMKlIla ligands HOCPCA and Ph-HTBA can also negatively modulate these receptors when co-applied with three different GABA concentrations. GHB showed minimal to no effect on that receptor
subtype. Interestingly, the tricyclic antidepressant desipramine strongly inhibited GABA-induced currents both at GABA EC;, and EC,,. Positive allosteric modulators also exerted their effects as
expected. Last but not least, after many optimization steps, we were able to use primary hippocampal cultures with automated patch clamp systems and observe GABA-mediated currents. Next, we
will further examine the effects of CaMKIla ligands as well as additional tricyclic antidepressant and antipsychotic compounds on hippocampal neurons and a5p3y2 GABA, receptors.
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