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Introduction g -
Spontaneous actions potentials
Cardiovascular side effect is one of the most important reasons e e
for drugs not reaching the market and for drugs to be withdrawn :
from the market. Currently, safety testing in small molecule drug QPatch recordings .
discovery is carried out on the hERG channel as an FDA-set stan- N ; P ; ; Jooiooe e e Figure 4. Dofe-
dard as this channel has been found to be involved in prolonga- t} """"""" [y ST e Ao o gL tilide (1 pM) pro-
tion of the heart action potentials. However, hERG is only one of . PR e T T e e G ' """" longs the peak
the channels involved in the cardiac rhythm and as such impor- rf"‘“““ 144 to peak interval
tant information about the concerted action of all ion channels el ' ----- NN oA {1 _ byincreasing the
involved is missing. Current clamp measurements offer this ad- §“r|,{| % s I % duration of the
ditional important information to the understanding of the of- W”IJ H’JU\ _____ me Figure 3. Recordings of | | | | | * action potentials.
ten complex pharmacological effects as these measurements are Ll LAY J,rf"mww | spontaneous action po-
done using cells that more closely resemble the situation in the A . e tentials in HL-1 cells on
heart. Up to now, current clamp has been very tedious work ge- R T RN U QPatch and manual
: : N Coetemes J— oscasom s founcwam sceunrrks patch
nerating very few data points per man hour spend. | ; ; ; | ; ; clamp
HL-1 cells are immortalized atrial cardiomyocytes that beat spon-
taneously in culture. They provide a unique opportunity to va- _
lidate the current clamp recording mode of the QPatch. In this ~ Manual recordings A) B) | |
poster electrophysiological properties and pharmacological profi- o — A) Action potentials
les of the HL-1 cell line recorded with the current clamp feature recorded at a fre-
of the QPatch are presented. Comparable biophysical characteri- ofl | e e e B e e ST atieeawion quency of 2.21 Hz
zations of the HL-1 cells were obtained using manual patch-clamp > 5 | i e (control).
technique. Furthermore, we demonstrate the ability to induce ] dlt i
action potentials using rapid switching from voltage to current 5 50 \ R R B) Action potentials
clamp during recording. & \/\VK/ b LKU k\ﬂ\h i\ recorded at a fre-
-100 quency of 1.74 Hz
5 in the presence of
dofetilide.

Materials and methods

HL-1 cells were obtained from Professor Claycomb at the Univer-
sity of Louisiana and grown according to SOP.

The cells were patched in physiological solutions containing
(mM): 2 CaCl,, 1 MgCl,, 10 HEPES, 4 KCI, 145 NaCl, 10 Glucose,

pH=7,4 (w. NaOH) in the extracellular solution and 5.374 CaCl,, ol l N 100

1.75 MgCl,, 31.25/10 KOH/EGTA, 10 HEPES, 120 KCI, 4 Na,-ATP. 80 -

pH=7.2 in the intracellular solution. The internal solution also o | ontrol
contained 10 pM B-Ecsin, a poreforming agent, in order to use Control a verapamil

the perforated whole cell configuration. 1 100
-50 10 pM ms
Verapamil

Potential (mV)

The patching was done using the QPlate — a microfluidic based
patch clamp device that provides high resistance seals and has
integrated glass fluid channels for compound delivery.

= m— manual Qpatch

The patching and whole-cell formation was set up using the

QPatch Assay Software - the cells were positioned using a -100 Figure 5. Shortening of APD,, with 10 yM Verapamil - an L-type calcium channel blocker. A) Control APD,, 387.81+58.25n=5.

mbar negative pressure pulse and then left with a -20 mbar hol- . B o . . . .
ding pressure for the remaining of the experiment. No pressure B) Verapamil APD,, 321.48+43.41 n=5. Similar data obtained with manual patch clamp recordings. See figure C and D.

pulses were used for whole cell formation since this is not neces-
sary when using B-Escin.

The voltage- and current clamp protocols were also set up in the N y
QPatch Assay Software. The in-sweep switch from voltage clam-
ping at voltage between -70 and -90 mV to 0 pA current clam-
ping was the most efficient way to induce action potentials with 4 )
QPatch. Manual patch clamp data was recorded on a standard Provoked action potentials
patch clamp rig using HEKA amplifiers.
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Current clamp recordings on cardiomyocytes is an |
= = 20 - - - - 04 =
important preclinical safety marker ; i ~ Figure 6a. Slow upstro-
. Al E | ke velocity with Quinidine
Cardiac action potential Figure 1. I(_)n channelf_s 1 o 8 Control (3 M) - Quinidine blocks
are responsible for action ] - g 10 M Nav1.5 & hERG. Upstroke
E;:ggtclaclopnrfrgiazﬂo% fungds ) e S Quinidine velocity is slowed, but no
QT 1min _ ' 5. B} rolongation of APD...
i affecting one or more of R el g ? %0
these ion ChannEIS can in' - - 9% Relative changes in % for upstroke velocity (V/s). ]
duce long QT that can lead | 140 Figure 6b. The manual
to cardiac arrhythmia and 120 T current-clamp control re-
”E“"”‘\ o sudden death. 100 cordings are consistent
. . ‘ . . ‘ o - with QPatch data - upstro-
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5 40 .- larisations (EAD) induced
s | 3 Nk by E-4031 (100 nM). Nor-
o i z = "1 mal repolarisation is not
| S A ) it § completed.
Figure 2. QPatch allows for switching between voltage clamp (blue PR
segment) and current clamp (red segment) within the same sweep. T e
For provoked action potentials a voltage step protocol (- 90 mV to + ) SRS PR S P S TSR PSS W L
15 mV followed by a switch to 0 pA) was applied to provoke the ac- [ oemmssimspee o e i sae et e e rooa ]
tion potential.
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Conclusion
This study demonstrates the ability of the QPatch to perform cur- A) B) _ -
rent clamp experiments. We show that the current clamp results on Figure 8. Nifedipine (L-ty-
QPatch HT is consistent with manual current clamp data and litera- | S | | ' e pe calcium blocker) increa-
ture values. T B T S - o ses upstroke velocity and
QPatch can seamlessly switch between voltage clamp and current SERRRRE B | SEE] (SRR S . s_hortens the action poten-
clamp mode hereby facilitating unattended current clamp experi- N . P . - 5 o tial.
ments. In this poster we show current clamp data from the immor- S e § A): Action potential recor-
talized cell line HL-1 recorded on QPatch. B I L L O S z § ded in presence (yellow)
We also demonstrate the comprehensive analysis methods from i — A R W R ER DR P a!’“?' absence (blue) of nife-
QPatch Assay Sofware including APD,, rise time and phase plot ana- E E : “ dipine (1 pM).
lysis in order to make a complete evaluation of the obtained results. I R Eth RO R AR R R SR e R LR B): Phase plot; showing
: ’ | speed of voltage change
With the results presented here, we clearly demonstrate that the B J 7 \q{\"\-v- ag 3 function ng voltagge
QPatch in current clamp mode is capable of taking current clamp ST T A e S line bl fadipi |
into higher throughput scenarios: it is now possible to reproducibly T - >aline biue, nitedipine yel-
|nduce act|on potent|a|s and Study pharmacology - unattended and Displayed liquid periods: _Exp 133.8.1 (Nifedipine). [3]Nifedipine [1.00uM] _ Exp 133.8.1 (Nifedipine). [4]Saline_| IOW.
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