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EAAT3 SSM-based electrophysiology Assay development

The excitatory amino acid transporter 3 (EAAT3, EAACI) is an electrogenic secondary “Solid Supported Membrane (SSM) based o T — ~, EAAT3 was overexpressed in CHO cells.
active cotransporter of the SLC-family (SLCTAT1). Structure and function of this transporter T electrophysiology” is a method, which The cells were grown, harvested, lysed and
are comparatively well characterized. allows to resolve low amplitude electric < | o the plasma membrane isolated by partial
A crystal structure and other data from the glutamate transporter homologue GItPh “po\sfmfs..., Reference events in biological membranes. This is why ,C)-w ,‘—f-»;“gf;@ centrifugation and a density gradient
revealed, that the protein is a homo trimer, with each monomer consisting of 7 TMDs and . .-:-'.‘ :’-:f__f. HSeliess ;A it enables real-time activity measurement of G ‘ cenftrifugation. The resulting membrane
2 hairpins. Driven by the concentration gradients of sodium and potassium it tfransports Y *ecec ::;L-i-r;i-c-l-l;;;/-e-r-ﬂﬂﬂﬂhﬂﬂ""ﬁﬁﬁﬂﬂ"""ﬁﬁ"nﬂﬂ"ﬁ"ﬁnﬁﬁ electrogenic membrane proteins for which vesicles were frozen.

olutamate, aspartate and cysteine into the cell lumen. It is expressed throughout the CNS, Gold surface with SSM SSM{ThioI layer [RR R R RRRRRRRRR conventional electrophysiology is unsuitable, At the day of the experiment an 10 ul
but also in many organs such as intestines, kidney and liver, as well as in cardiac and Gold t. M%?;g;reorg: 11 ike many membrane ftransporters and 200 ms aliuot of the membrane vesicles was
skeletal muscle. ~ - pumps, or targets localized in intracellular or :c;l unfrozen, diluted and adsorbed to a 96-
EAAT3 is involved in the neuronal re-uptake and the homeostasis of glutamate. It plays @ Perfusion [EolaEiVainG Ty T e bacterial membranes. Unlike in cell-based & well SSM-sensor. During this process the
cenftral role in the regulation of excitatory neurotransmission and synapftic plasticity. It also electrophysiology a large sensor coated vesicles were loaded with potassium.
transports cysteine, necessary for the synthesis of glutathione and GABA, and seems to Events @ with  purified membrane vesicles or During the experiment the sensor is
provide the main pathway for aspartate in some tissues. Electrode proteoliposomes is used, leading to a high perfused with a sodium buffer, leading to
Linked to this physiological functions several connections of EAAT3 to severe neuronal sum current signal. The method is established Rinsing of sensor an inward directing sodium gradient.
disorders like Huntington’s and Alzheimer’s disease, epilepsy and schizophrenia have been Membrane since the 90ies and was up scaled to 96-well When adding glutamate a transient
described, as well as metabolic disturbances concerning the maintenance of aspartate Potential koSl s etlie e S geciesdng format recently. sodium potassium current occurs. This current is caused by
and cysteine levels. S sodium and proton inward current while
Given all this implications of EAAT3, pharmacological Current & ISR potassium moves out of the vesicles. The

modulation of this transporter is of inferest. The A Top IeftEAAT3 is expressed in CHO cells and the membrane is purified ~ SENSOr is rinsed in potassium containing
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unusually  detailed  characterization  of  the \/——— BLARLAL L and stored. Top right: Lh.e migs;’gemﬁm. Prncipe: Eg\.ATf ”S”SS,OVTS buffer to restore the ion gradients before

. . . . . . ) N glutamate into the cells driven by the physiological gradients of sodium
physiological and biophysical properties qualify this _ . e sy and potassium. To smulate this, the membrane vesicles were loaded  TN€ NEXt activation cycle. K NG 1M G
protein as a potential drug target. However, no 1‘",‘9 method in detail. Top: Struciure of a SSM sensor. The 3 mm T eOTeY with potassium. After immobilization of the vesicles on the SSM the K +1r(:1!v\ GTU v

. SRR diamefer, thin layer gold elecirode is coated with a SSM consisting of a s e n e nn el external buffer was exchanged to a sodium based solution. Under '
selective inhibitors of EAAT3 are known today. To thiol and a lipid monolayer. On top liposomes or membrane vesicles TR hese conditions glutamate was added o the vesicles triggering EAAT3
facilitfate the search for inhibitors, we developed an cor?’rolr)mg the target pro’rem are odsorbgd. BO”O”T“ Protocol Qf one 9"6rwell fbrma’r activity. Botftom: The resulting current response and the perfusion
activation cycle. The sensor is perfused with a passive non activating Sensor plate orotocol.

functional assay using SSM-based electrophysiology
with high throughput and robustness.

solution followed by an activating solution, containing a transported

substrate or ATP. During this step a fransient current occurs, since the 'MM‘ B
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membrane pofential. , , N 0 08 0 [ transient current occurs, indicating the net inward current. Are the
HP1 —>Up scaling: Right: The SURFE?R 96SE is a platform for automated NN [ 1 1 vesicles perfused with potassium, glutamate causes only a small peak
recording of 96 SSM sensors in parallel. Upper left: 96 sensors in a well J\mf‘xﬁﬁ indicating the binding of glutamate. In absence of glutamate no e RO
The Importance of the Excitatory Amino Acid plate. Lower left: interface view of 96 measurements. NNNNNNNANNNN S T current signal 6eCurs. e
Transporter 3 (EAAT3), W Bjarn-Yoshimoto and S M 926-well view in Current recording and pipetting ' Glutamate
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