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Figure 1: Statistics of TASK-1 expressing HEK293 cells recorded on one
NPC-384 chip on the SyncroPatch 384PE. Success rate (seal resistance) of
individual HEK cells on the SyncroPatch 384. Shown is a bar graph of seal
resistances at the start (light blue) and end of the experiment (dark blue).
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TASK-1 is sensitive to extracellular pH in the narrow physio-

Under physiological conditions, activation of TASK-1 elic-

logical range, activated by extracellular alkalization and
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In a study with TREK-1, it has been shown that quaternery ammonuim ions, e.g. tetrahexylammonium (THA)
bind to the pore of K2P channels with high affinity and
block the channel15. Figure 2 shows subsequent block of
pH-activated hTASK-1 by 5 μM THA (red). As expected,
THA at this concentration blocked the hTASK-1-mediated
current. Figure 2B shows the online analysis values for the
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outward current of an example cell at +60 mV and the
corresponding amplitudes depicted as a bar graph for
an average of 93 cells (Figure 2C). The outward current
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activated by external alkalization with pH 8.9 was 578 ± 40
pA compared with 256 ± 69 pA in control conditions and
333 ± 73 pA after block with THA. THA blocks all K2P channels and is not K2P subtype specific. To isolate hTASK-1
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Figure 2: Activation and inhibition of hTASK-1. A. Raw traces of an exemplar
cell in control conditions (grey), in the presence of alkaline pH (different
shades of blue) and in the presence of the inhibitor, THA (5 μM; red). Multiple
traces in the presence increased pH are included to show development
of activation over time. The inset shows the ramp pulse protocol which
was used to monitor the voltage dependence of current during current
activation with different pH solutions. B. Online analysis current amplitude at
60 mV is plotted versus time. Light grey background shows current response
over time during application of increased pH. Application of THA is shown
in dark grey. C. Bar graph of the amplitude values for an average of 93 cells
is shown in control (light grey), pH 8.2 (light blue), pH 8.7 (blue), pH 8.9 (dark
blue) and THA (red). Shown are average ± S.E.M.
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case, white shows baseline amplitudes in control solution,
light grey indicates activation with different pH (8.2, 8.7
and 8.9) and dark grey shows inhibition by THA (5 μM). A
single concentration of THA was used in this experiment
but different concentrations of activator or inhibitor could
be used to investigate concentration response relationships.
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Figure 3: Graphical user interface of the screening and data analysis software used on the SyncroPatch 384PE. Screenshot of depiction of online analysis
data of hTASK-1 expressing HEK293 cells as recorded on one NPC-384 (single-hole) patch clamp chip. Three hundred and eighty-four small color-coded
pictures as seen in the upper left part display 384 recordings. One highlighted experiment is displayed at the bottom, 16 selected experiments are displayed
on the right. Graphs show raw traces and online analysis plots of current amplitudes versus time of hTASK-1 after activation with different pH and following
block with 5 μM THA (red trace). Two and a half minutes of baseline current was recorded before current activation with increased pH.
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Chip load
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Patch clamp experiment: 3 control applications (pH 7.0,
8.2, 8.7, 8.9) plus 1 full block addition.

Analysis

Figure 4: Timeline of an experiment on the SyncroPatch 384PE. The completion of 1 experiment on the SyncroPatch 384 patch clamp chip (384 wells) for
three additions of activator plus full block of TASK-1-mediated currents took approximately 10-12 min.
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In conclusion, hTASK-1 expressed in HEK cells can be

The SyncroPatch 384PE is a high throughput and highly

recorded on the SyncroPatch 384PE with high success

reliable automated patch clamp device for recording

rates for RSeal > 500 MΩ at the start of the experiment

hTASK-1 currents. User-friendly software, excellent success

(typically >90%). hTASK-1 was activated by alkaline pH

rates, single additions or multiple additions of compound

and inhibited by THA. The timeline of each experiment

to each cell, and easy analysis result in reliable high qual-

was about 18-20 minutes (start – end) and included wash

ity data at an increased throughput with an economical

with control solution to establish a stable baseline, acti-

cost per data point.

vation by external application of pH and full block using
THA (Figure 4).
The typical outward rectification of hTASK1 mediated
currents in asymmetric potassium concentration, the activation by extracellular alkalization and the inhibition by
THA recorded on the SyncroPatch 384PE are as expected1,3,12,15.
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