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Introduction Conclusion Comparison of Predicitivty

The need for new strategies in preclinical compound testing Compound effects comprised changes of the initial
Is intensively debated by the pharmaceutical industry. Inthis  phase of the fAP (Na" component), fAP duration as well
respect, cardiomyocytes generated from human stem cells as changes of the spontaneous beating frequency and Effect on
(hSCs) are regarded as a promising source to develop regularity. For most of the reference compounds, all cell
meaningful in vitro test models of adverse cardiovascular types investigated expressed the same alterations in

Provider fAP duration amplitude beat frequency

effects, including electrophysiological safety screening. Our  the parameters analyzed in response to the Correct hits Predictions |Correct hits Predictions |Correct hits

study is the first to compare the pharmacological profile compounds, but with different sensitivities. Comparison

between three types of commercially available hSCs by  of our results with literature data from other preclinical |
means of MEA recordings and to relate it to existing cardiac safety models revealed in most but not all cases
electrophysiological preclinical cardiac safety models. a good pharmacological correlation for all cell types
tested. 1 28 17 24 14 21 13

Commercially available human embryonic or induced

pluripotent stem-cell derived cardiomyocytes (hiPSCs, Based on these findings, we conclude that hSC-derived 1l 13 12 14
hESCs) from three providers were electrophysiologically cardiomyocytes in principle are a promising cell source

validated against 28 compounds with different modes of for electrophysiological cardiac safety assays but still Predictions: effects described in literature
action. Spontaneous field action potentials (fAP) were needtobeimproved towards the expression of amature Correct hits: effect as published

recorded from the cells directly seeded on the recording electrophysiological phenotype to avoid false-negative
electrodes of 6-well MEAs. or -positive responses.

1. MEA Plattform & Cultivation 2. Analysis 3. Compounds
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4. Characterization of hSC Cardiomyocytes 5. Compound test
A Provider B Provider C Provider A A B
I [l 800 — [ 16 = 2.5 —
1000 — - 600 0 > I I I
— — _ T S > T o (6)
5 e 2 400 — = E 12 _é {) £ 20 (6){)
= N it = o |
g T =g g 200- RN NN ————— ; E ©) S 15— O
2 2 2 = | = 08 —(6) ©) = 19 (6)
= = o £ o+ S s - CID 5 ®) (6) o
Z £ 10— £ 200 < \ S 04 — ©) > 104® 6 "o
400 — -100 2 - <
2000 — -20 — ' A (6) 0.5 —
600 — | | | | | | 0.0 —
I | [ I | | | | | | [ I [ | [ 00 02 04 06 08 10 | | | | | | | |
00 02 04 06 038 00 02 04 06 08 00 02 04 06 08 Time [s] 0.1 1 10 100 0.1 1 10 100
Time [ms] Time [ms] Time [ms] Concentration [uM] Concentration [uM]
B C _ C D
2000 —- 20 — >, 0.5 —
D E - — — =
4] (116) 800 ™ 'I(116) 3, 1000- £ T 15— _‘2“ 04—
S 0- s & (6) (6) ©) = " > 0.3
= —_ ) _ - . =) — 03—
E o Eaoyl I | o2 7 2 tode o & Lo &
° c < -1000 — c o> O S g9 _
= 2 < < 0 o (6) o
R % 400 — = 05 — ©) =
= 2 5 (112) -2000 @ T 01— ©)
= o -20 — Q 8 - 6 6
© — % 200 — 1 I — T 1T T 1 | | | | an > (6) (6) 6)  (6)
o 1 (121) < 200 I 4 2 0 2 4 06 08 10 12 0.0 = 5 00—® ® ® ®
- T Time [ms] Time [s] ! ! ! | I I I I
0 — 0 — 0.1 1 10 100 0.1 1 10 100
! | ! I ! Il I | | ! I ! M I Concentration [uM] Concentration [uM]
Provider Provider FIeId action poten’glal (TAP) superpo_s.ltlons of recordings at Cumulative concentration-response curves of electrophysiological properties of
different concentrations of procainamide. Data shown from a di tos f der | oy A) FAP itude of th d
110) single experiment; cells from provider . (A) Overview of the fAPs in cardiomyocytes 1rom proviaer (open circles). (A) amplitude of t © rapl
F ( G : 7 .' o component; (B) fAP duration. (C) beat frequency. (D) beat-to-beat variability
T low time resolution. Voltage deflections at the beginning of the . Y .
_ I- (116) ; : ) expressed as coefficient of variation (CV) between consecutive fAPs. Numbers
— 1.2 traces are truncated for displaying reasons. (B) time resolved . 7 ;
N ~ 03— beginning of the fAPs (Na' component) and (C) superposition of in brackets indicate number of data points. Error bars represent SEM. Star data
= | I. 5 9 gort P Uperp points represent time-matched solvent controls . Data from procainamide
S g — ) the repolarization phase at the end of the fAPs. application..
CH (116) (116) =8 0.2 — Black: control; red: 0.1 uM; orange: 1 uM; green: 10 uM; purple: 5
o ] T Q § (110) MM; yellow: 100 uM procainamide. A B
504 I o 014 —
© I (116) >'1.2 — —
oS T : : S O 45—
Compound Effects: fAP duration — il =
0.0 = 0.0 - — i 8 0.8 IE'
I | I I I m I I I I I I M I Expected fAP duration 2 7 __|C=3 10 —
Provider Provider $ @ o g- T g
Expected 10 4 14 © 0.4 — —g Provider | z 0.5 —
% 4-@ PI’@VI@I@I’II <
(A - C) Representative exemplary traces of field action potentials (fAP) in hSC derived Provider | 1 1 7 "~ 004 '_E" PI@V"@'_@I Il | | 00l
cardiomyocytes fom three different commercial providers. Data were obtained under & Provider I} 1 1 10 | | | | | | | |
control condition. (D - G) Basic electrophysiological properties fAP. (D) average g e e . I v 0.1 T 10 100 0.1 T 10 100
depolarizing component of the initial part of the fAPs; (E) fAP duration from initial phase ® C Concentration [uM] 5 Concentration [uM]
of the fAP to the maximum of the repolarization deflection; (F) average beat frequency Z . _
L . . . Provider | 5 0 7 210
and (G) variability of the beat-to-beat intervals plotted as coefficient of variation (CV). i Provider Il 4 5 : - =
Error bars represent SD, numbers in brackets indicate the number of data points. E © | Provider IlI 8 2 5 T 157 T 0.8—
> )
o >
2 £ 1.0 7 067
- Provider | 4 3 0 3 S g4
A Provider Il 5 1 0 o o
Provider Il 2 1 0 = 0-57 = B ns
© T 0.2:’0}
3 o
7 out of 14 compounds correctly found 0.0— 5 00— @ O .
: ; I I I I I I I I
7 correct hits out of 9 findings 0.1 1 10 100 0.1 1 10 100
Correlation matrix of expected vs recorded electropyhsiological Concentration [uM] Concentration [UM]
effects on fAP parameters for all compounds under investigation. Summary of cumulative concentration-response curves of electrophysiological
Download your free PDF version of the poster at As example effects on the fAP duration is shown. Areas where properties of human stem-cell derived cardiomyocytes for all three cell
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