Application Report:

HEK293-GRIK2
Glutamate receptor GluR6

This report presents QPatch studies
based on whole-cell current recordings
from the ligand-gated ion channel GRIK2
receptors (Glu6R), expressed in HEK-293
cells from Millipore (CYL3049). Activation
of GRIK2 receptors increases a Ca2+current. The channels were targeted with
Glutamate or Kainate (agonist) and CNQX
(an antagonist) at a holding potential at 60 mV. Activation of GRIK2 receptors
increases a Ca2+-conduction over the
membrane.

Sophion Bioscience A/S, Baltorpvej 154, DK-2750 Ballerup, Danmark
Phone: + 45 44 60 88 00 Fax: +45 44 60 88 99 E-mail: info@sophion.dk www.sophion.com

HEK-GluR6 glutamate receptor

Functional validation
The GRIK2 receptor was characterized pharmacologically using the whole-cell patch clamp technique on the
automated QPatch16.
The average current amplitude in response to 100 mM glutamate was -424.4±43 pA at a holding potential of 60 mV. The EC50 value (peak current) was 19.5±0.8 mM in dose-response experiments (lit. value from Millipore
datasheet. 19.5 mM). The corresponding EC50 (area under curve) for glutamate was measured to 11.7±1.4 µM.
The average current amplitude in response to 100 mM kainate was -348±40.7 pA, which is slightly lower than
for glutamate. The EC50 measured as the peak current was 10.5±2.5 mM (n=8), (lit. value 36.3 mM). The EC 50
value for area under the curve was 2.3±0.5 µM (n=7).
EC50 peak [M]

EC50 AUC [M]

Lit. Value [M]

Glutamate

19.5±0.8

11.7±1.4

19.5

Kainate

10.5±2.5

2.3±0.5

36.3

Table 1. EC50s for glutamate and kainite.

Materials & Methods
Cells and Patch-clamping
The QPlate contains 16 or 48 individual patch-clamp sites that are operated asynchronously and in parallel.
Ringer’s solutions and compounds are applied by four pipettes. HEK-293 cells expressing the GRIK2 receptors
acquired from Millipore were kept in culture medium in the stirred reservoir for up to four hours. Prior to
testing, the cells were transferred to an on-board mini centrifuge, spun down and washed in Ringer’s solution
twice before being applied to the pipetting wells in the QPlate. Gigaseals were formed upon execution of a
combined suction/ voltage protocol. Further suction lead to whole-cell configuration. Solutions and compounds
were applied through the glass flow channels in the QPlate. All currents were recorded at a patch potential of 60 mV.

Ringer’s
Extracellular Ringer’s solution consisted of (in mM): 145 Na+, 4 K+, 2 Ca2+, 1 Mg2+, 154 Cl-, 10 HEPES (pH
7.4). Intracellular Ringer’s solution consisted of (in mM): 120 K+, 1.8 Mg2+, 93.6 Cl-, 30 F-, 10 EGTA, 31.3
KOH, 10 HEPES (pH 7.3).
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Application Protocols
Agonist glutamate/kainate 12-concentration DR:
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Antagonist CNQX 4-concentration DR:

Voltage protocol
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Data analysis
Recorded ion channel whole-cell currents were stored in an integrated Oracle database along with data on
suction pressure, series resistance, seal resistance and capacitances (Cfast and Cslow). Drug effects were
analyzed as function of concentration (dose-response relationship). Data analysis was accomplished with the
QPatch Assay Software. For the currents used for concentration-response analyses the leak currents were
subtracted off line.

Results
GRIK2 study
glutamate, by one application of the antagonist CNQX (100 µM) followed by a re-activation with 3 application of
100 µM glutamate, see Figure 1.

Figure 1. Reproducibility of GRIK2-current amplitude.

The figures below show GRIK2 currents in response to 12 increasing concentrations of glutamate (Fig. 2A) and
the corresponding Hill fit (Figure 2B).
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Figure 2. Left: Raw data for glutamate 12-point dose-response, and right: corresponding Hill fit.

The average rise-time for Glu6R currents measured at 3 mM glutamate was 23.2±1.2 msec. The fastest rise
time measured to 19 msec at 3 mM glutamate.
The individual current traces showing dose-response for kainate (Figure 3). The corresponding Hill fit is
presented in Figure 4.

Figure 3. Individual current traces from GRIK2 elicited by kainate.
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Figure 4. Hill fit showing 12-concentration dose-response for kainate. The maximum current
was obtained at 100 µM kainate.

Antagonist study with CNQX
Figure 5 shows GRIK2 currents elicited by 100 uM glutamate in response to four increasing concentrations of
the inhibitor CNQX (100 µM, 10 µM, 1 µM to 0.1 µM).
Figure 6 shows the dose-concentration relationship for CNQX as determined with the QPatch Assay Software.
The mean IC50 was 5.0±2.0 μM (n=6) at 100 µM Glutamate (lit. value: 4.74 µM).

Figure 5. Raw data for antagonist CNQX block of GRIK2-currents.
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Figure 6. Hill fit of the dose-response relationship of CNQX on GRIK2

Success rate
5 QPlates was used to obtain the data presented in this report. The tables below shows data from the individual
QPlates. The average success rate was 69% whole cells pr. QPlate.
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Conclusion
The experiments show that the QPatch 16 automated patch-clamp system efficiently can target effects
of agonists, agonists and modulators on the fast ligand-gated ion channel GluR6. The characterizations
were based on IT and concentration-response relationships, and on rise-time determinations. The EC50
and IC50 values determined from the concentration-response relations in the present study are
comparable to values listed in the literature..

