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In addition, in the light of the CiPA initiative, the L-type

0

compounds

nifedipine

and verapamil are shown. The IC50 values for these
compounds are within the expected range7-11 and

success rates of >70% for completed experiments were
recorded. Importantly, CaV1.2 recorded on the Syncro-

Patch 384PE exhibited stable peak amplitudes during the
course of the experiment and displayed little or no rundown.
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Seal Resistance

Figure 1: Statistics of CaV1.2 expressing CHO cells recorded on one NPC384 chip on the SyncroPatch® 384PE. Success rate (seal resistance) of
individual CHO 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). Multi-hole (4X) chips were used and the seal resistance values per
hole are displayed.
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Currents

mediated

by

CaV1.2

could

be

reliably

recorded on the SyncroPatch 384PE with a high success
®

rate (>70% for completed experiments). Figure 2 shows
a screenshot of the data acquisition and analysis software of the SyncroPatch® 384PE during an experiment
recording the current-voltage relationship of CaV1.2
expressed in CHO cells. The current-voltage plot for an

average of 272 cells is shown in Panel C. A Boltzmann
equation reveals a V0.5 of activation of -4.8 mV with a
reversal potential of 57 mV in good agreement with the

literature for L-type Ca2+ channels recorded from human
ventricular myocytes12-14.

Figure 3: Recordings of CaV1.2 channels expressed in CHO cells on the
SyncroPatch® 384PE are stable over time. Shown are online analysis values
peak amplitude versus time for 16 example cells. The recordings are stable
for >25 min. The inset shows an enlarged graph.

Rundown of current is a phenomenon common to VGCC
channels15 and can be a real problem for electrophysiological measurements. Using the perforated patch mode
and multi-hole chips (4 holes per well) we could reliably
record CaV1.2-mediated currents for >25 min (Figure 3).
CaV1.2 currents were

blocked by nifedipine and

verapamil in a concentration-dependent manner. The
average concentration response curves are shown in
Figure 4 and the IC50 values summarized in Table 1. The

estimated IC50 values agree well with those found in the
literature7-11.
A
Figure 2: Typical recording of CaV1.2 expressed in CHO cells on the
SyncroPatch® 384PE. A The screenshot shows the data acquisition and
analysis software used on the SyncroPatch® 384PE. Three hundred and
eighty-four small color-coded pictures shown in the upper left part from
A1 to P24 display 384 recordings. Wells are color-coded based on seal
resistance. One highlighted experiment is displayed at the bottom, 16
selected experiments are displayed on the right. The online analysis values
are shown for a current-voltage experiment. B The raw traces from an
example cell elicited by depolarizing steps from -60 mV to 40 mV in 10 mV
increments from a holding potential of -80 mV are shown. The black trace
highlights the maximum current response elicited by a step to +10 mV.
C The normalized current-voltage plot for an average of 272 cells. A
Boltzmann equation fit revealed a V0.5 of activation of -4.8 mV.

B

Figure 4: Average concentration response curves for 2 different calcium
channel blockers on the SyncroPatch® 384PE. Cumulative concentration
response curves were performed and the concentration response curves
were constructed and averaged for 8 columns of the NPC-384 plate as
shown in Figure 5. The SyncroPatch® 384PE analysis software (DataControl®
384) was used to calculate the average concentration response curves. The
points were normalized to control and fitted with a standard Hill-equation
with minimum and maximum fixed to 0 and 1, respectively. A summary of the
IC50 values and success rates is shown in Table 1.
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Figure 5: Graphical user interface of the screening and data analysis software used on the SyncroPatch® 384PE. Screenshot of depiction of online analysis
data of CaV1.2 expressing CHO cells as recorded on one NPC-384 patch clamp chip (multi-hole, 4X). Control (0.3% DMSO), nifedipine or verapamil in
increasing concentrations was applied to eight columns for each compound. Three hundred and eighty-four small color-coded pictures as seen in the
upper left part display 384 recordings. Depending on the seal resistance, pictures are green (Rmemb > 50 MΩ), blue (Rmemb = 10 – 50 MΩ), light blue
or grey (Rmemb < 10 MΩ or wells disabled). One highlighted experiment is displayed at the bottom, 16 selected experiments are displayed on the right.
Graphs show current amplitudes of CaV1.2 channels at the test pulse to 10 mV during application of reference solution (white region), and 3 applications
of control (0.3% DMSO) or 3 different concentrations of nifedipine or verapamil. CaV1.2-mediated currents were stable over the entire experiment which
lasted over 20 min.
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Analysis

Figure 6: Timeline of an experiment on the SyncroPatch® 384PE. The completion of 1 experiment on the SyncroPatch® 384 patch clamp chip (384 wells) for
a cumulative (3 concentrations per well) concentration response curve on CaV1.2-mediated currents took approximately 27 min. Each concentration of
compound was incubated for approximately 4 min.
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Compound

IC50

Success
rate (%)

Literature range

solution and blue is vehicle (0.3% DMSO) applied 3 times.

Nifedipine

12 nM (94)

74

9 - 220 nM7-10

In conclusion, CaV1.2 expressed in CHO cells can

Verapamil

7.6 µM (92)

72

0.17 - 110 µM9-11

Table 1: IC50 values for nifedipine and verapamil on CaV1.2mediated currents recorded on the SyncroPatch® 384PE. Shown
are IC50 values (number of cells shown in brackets), success rate for
completed experiments and the expected literature IC50 values. IC50
values recorded on the SyncroPatch® 384PE agree well with the literature
values7-11. Note that 1/3 of the plate received each compound, i.e. 128
wells.

Figure 5 shows a screenshot of the SyncroPatch® 384
software during an experiment. A color-coded overview (based on seal resistance in this case) of all 384
wells gives the user a good impression of the success
rate of the experiment. The user can choose whether to
visualize raw traces or online analysis. Here, online analysis
is chosen and the graphs represent current amplitude
versus

time.

An

individual

well

can

be

highlighted to monitor progression of the experiment.
In the Online Analysis view, the time points at which
solution additions have been made are indicated by
vertical

lines,

as

well

as

different

background

colors. In this example, white shows incubation in control
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