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HEK-hKir2.1 tested on QPatch

The biophysical characteristics of the hKir2.1 channel were studied from high resistance

whole cell recordings in IV- and dose-response experiments and the values correspond to
literature values.

Introduction

The aim of this report is to demonstrate the performance of
HEK-hKir2.1 from CreaCell on QPatch. The cell line was charac-
terized in terms of biophysical properties such as IV-relationship,
effect of extracellular K*, effect of Ba?* and pharmacologically
properties of the channel.

Results and discussion

Experiments were carried out using four different protocols in
order to study 1) IV-relationship, 2) effect of extracellular K* and
3) effect of the modulator chloroethylclonidine (CEC).

The IV-relationships for was studied by applying a step protocol
from -150 mV to 0 mV with a holding potential at -20 mV, where
the hKir2.1 channels are non-conducting. Stepping to potential
negative to the reversal potential result in a large inward current.
At potential more positive than E., result in a small outward
current. Raw current traces from the current-voltage relation-
ship experiment are shown in figure 1a. The corresponding IV
curve is shown in figure 1b. The reversal potential is observed

at E=-80.2+0.54 mV, n=8 which corresponds to the theoret-
ical E., that is -85.9 mV for this channel under these specific
experimental conditions. The maximal inward current response
lmax=-2824.23+234.24 pA, n=8 was observed at a potential of
Vimin=-138.15+1.96 mV, n=8. The small inward current response
was observed at Imin=143.81+£12.01 pA, n=8 at a potential of
Vimax=-62.16+0.99 mV, n=8.
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Fig. 1: A. Raw hKir2.1 current traces during a step voltage protocol from -150
mV to 0 mV with 5 mV step increment. B. IV curve showing a strong inward
current a low potential and a small outward current at potentials positive to
Erev.
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Effect of external K*

In the next section, we show the effect of increasing K* in the
extracellular solution. By increasing the K*-concentration from 4
mM to 8 and 16 mM K* in the extracellular solution, an increase
in the conductance is observed in both the inward (negative to
Er.) and the outward (positive to E.,) direction in hKir2.1 (Figure
2). At the same time, a parallel change in E., was observed in
accordance to Nemg equation for 4 mM K*=-84.2 mV, 8 mM K+=-
69.0 and 16 mM K*=-55.7 mV (theoretical; 4 mM K*=-85.9 mV, 8
mM K*=-68.4 mV and 16 mM K*=-50.9 mV, 1).
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Fig. 2: Effect of extracellular K*. Raw current traces at 4 (orange), 8 (pink) and
16 mM (blue) external K*.

Effect of Ba?* on hKir2.1

The hKir2.1 channel is blocked by external Ba?* in a voltage-
dependent manner. Figure 3a shows the effect of 5 increasing
concentrations of external Ba?*, starting from 100 mM in a 10-
fold dilution. The corresponding Hill fit is shown in Figure 3b.
ICsp is estimated to 5.12+0.42 pM, n=10, which corresponds
well to literature values (2).
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Fig. 3: A. Raw current traces from application of 5 increasing concentrations of
extracellular Ba?". B. Normalized Hill fit showing the dose-dependency of Ba*
on hKir2.1.

Pharmacological effect of Chloroethylclonidine (CEC)

In the next section we will show data from pharmacological
voltage-dependent block of hKir2.1 by CEC. The experiment
was performed by application of extracellular solution with four
increasing concentrations of CEC: 15.6 pM, 63 uM, 250 pM
and 1T mM. Raw current traces are shown in Figure 4.
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Fig. 4: Raw current traces of hKir2.1 with four increasing concentrations of
CEC applied.

Figure 5a shows the time-current plot and Figure 5b the corre-
sponding Hill fit. In average the ICs, for CEC was estimated to
1C50=31.03+0.97, n=11.
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Conclusion

We have demonstrated the functionality of HEK-hKir2.1 on the
QPatch. Biophysical characteristics of the hKir2.1 channels were
studied from high resistance whole cell recordings in IV- and

dose-response experiments and the values found on the QPatch

correspond well to published literature values.

Methods

HEK-hKir2.1 cells were grown and harvested according to the
SOP’s specified from CreaCell (CreaCell.com) and modified for

use on QPatch by Sophion Bioscience.

Voltage protocols

For experiments with HEK-hKir2.1 the following protocols were
used. 1) Step IV protocol from -150 mV to 0 mV in 5 mV steps,
Vhoid = -20 mV, 2) Ramp IV protocol from -110 mV to +40 mV,
Vho= 0 mV, 3) short pulse from -20 mV to -110 mV for 300 ms,
Vhoia = -20 mV and 4) Long ramp protocol with a 500 ms step at

-120 mV.

#1 Step IV protocol
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Fig. 5: A. Time-current plot from a single cell with four increasing
concentrations of CEC.. B. Hill fit showing four concentrations of CEC.
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#3 Short pulse protocol
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