177 Electrophysiological Characterisation of CDI iCell 2 IPSG-Derived Cardiomyocytes

. 7] € '|' I | O N Sarah Williams, Said El Haou, Louise Webdale, Marc Rogers, and Kathy Sutton
v plosclences Metrion Biosciences Ltd, Riverside 3 Suite 1, Granta Park, Cambridge, CB21 6AD, U.K. CIPA

Introduction

2. AP properties In control conditions 5. Assessment of CIPA compounds
A. B. A. Low Risk

Toprovide a more thorough and predictive cardiac safety
profile of new chemical entities, the FDA isintroducing the \ '\ \ \ \
Comprehensive Iin vitro Proarrnythmia Assay (CIiPA)
initiative . To allow the successful integration of human
iInduced pluripotent stem cell-derived cardiomyocytes
(IPSC-CM) as a translational model of human cardiac
tissue their physiology needs to be fully characterised . T
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Here we highlight the work performed at Metrion C.

Biosciences In collaboration  with Cellular Dynamics BB B Spontaneous Evoked
International (CDI) to assess the utility of CDI iCell? We=izz) (=5
ventricular IPSGCM for cardiotoxicity screening . For this MDP (mV) -68.1+ 0.6 -67.1+ 1.0
assessment we used manual patch clamp, the gold dv/dt,__ (Vis) 23.6 +1.52 23.6+3.1
standard In electrophysiology, to determine  the APA (mV) 98.4 + 0.8 1124+ 2.0 | |
_biophysical and pharmacological characteristics of iCell? APD20 (ms) 295 @ A1) R EE B B. Intermediate Risk
PSCEM: APDS50 (ms) 361.6 % 5.2 320.7 £ 6.6
1. Whole -cell voltage clamp recordings to quantify key APD90 (ms) 478.3+7.2 507.9+54
cardiac currents. Frequency (Hz) 0.29 + 0.01 1
2. Determination of iCell2 action potential (AP)

_ o Figure 3: Characteristics of spontaneous and evoked action potentials .
parameters in control conditions . Representative traces of spontaneous (A) and evoked (1 Hz B) AP recorded

3. Confirmation of the iCell?2 ventricular phenotype using under control conditions at room temperature . C: Average AP parameters .
pharmacological profiling .
4. Validation of iCell? AP physiology with four calibration

3. Confirmation of ventricular phenotype

compounds 'targeting core cardiac channels . A. Minimal effects of atrial -selective channel modulators
5. Case study using a selection of low, intermediate, and
high cardiac riskcompounds from the CiPA toolbox 1.

Materials and Methods
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CDI iCell?2 iPSGCM were cultured on fibronectin -coated coverslips C. High Risk o0
. -e- Control
at 37 °C (5% CO,). All data were recorded 7-10 days post-seeding Control o] o 30 bepridl
: . . o d N N = ~- 300 nM Bepridil
at_R'I? Voltage clamp recordings were obtained from single c_:ells 3| = z\"'“ 3 N N N ‘ N | N = |+ e ﬁ-
using whole -cell patch clamp with protocols and solutions ~Zom 200 ms 200 ms 2 p
designed to isolate the ionic current of interest?. AP recordings * ™ o
were made using perforated patch clamp (100 pg/ml gramicidin) . B. Average AP effects o
Data were acquired with EPC10 amplifiers and PatchMaster e Tl S S g g B B 0 w0 s0 120 1600 2000
software (HEKA Elektronik, Germany) . Analog signals were low -pass NEE APDIO(N=1)
filtered at 10 kHz before digitization at 20 kHz 2501 o1 30 nM Bepridi
1 uM Bepridil I 100 nM Bepridil
g 2004 IE 300 nM Be.pr.idil
Data were analysed using CAPA software (SSCEUG, Germany) I 7
and FitMaster (HEKA). The AP parameters analysed In this study are gm_ 1 SRl
shown In Figure 1. All spontaneous APD were rate corrected using ) ) i
Fr i1 de rcarrechod s Data are reported as mean = SEM Statistical g MV - IL
comparisons were performed using a Paired St u d e btesd er L TS o e s o
One -way ANOVA with post-hoc testing . | o | | T T e
Figure 4: Confirmation of a predominately ventricular phenotype . _
To confirm the iCell2 phenotype, compounds which selectively modulate ion D. Average AP effects of CIPA compounds
channels that are typically functional in the human atria were used: s e
Carbachol (lxacn), 4-AP (l,), and ML 365 (K,p3.1). Compound risiilzf\jel im; e N
A: Representative evoked AP (1 Hz pacing) under control conditions (grey) QUi | BB | Al AEDROLAFEIDRD) AFBRD) e | AliiniE
and in the presence of 1 uM Carbachol (green), 50 puM 4-AP (blue), and Diltiazem Low 128 | 0.3-3 | 103.7 | 189.6 | 87.4 | 805 | 75.1 | 80.9 | 163.1
100 nM ML 365 (red). B: Average effect (% of control) on AP parameters .
NO5.*p<0.05, *k p<0_01_ Ranolazine Low 1948 10 101.2 | 105.7 | 101.2 | 102.7 | 118.4 | 130.1 | /6.9
Chlorpromazine | Intermediate 34.5 0.1-1 93.3 32.2 Qui (1/5)
4 Expressi()n of core cardiac channels Terfenadine | Intermediate | 0.286 |0.01-03| 80.4 100.7 | Qui (1/4)
A. Representative AP traces Bepridil High 31.5 0.03-1 | 81.9 : 43.8 Qui (2/5)
I I Dofetilide High 2.14 0.05 81.0 87.1 | 121.8 91.8 | EAD (5/5)
: : : : Na Ca,L
Figure 1: Action potential analysis parameters . Quinidine High 843 | 0.3-10 | 74.3 775 | 146.0 75.3
Example action potentials indicating the parameters that were quantified ol o (2086 | 10300 | s 72 | 720 e 3
using FitMaster (evoked AP) and CAPA software (spontaneous AP). o o ’ ' ' ' ' |
. . - 0% B Percent of control B 200 %
1. BlOphyS|CS of key cardiac currents Figure 6: Determination of proarrhythmic risk using CiPA toolbox compounds .
A Eight compounds from the CIiPA toolbox with varying pro-arrhythnmia risklevels
* 'Na o were screened against iCell?2 iPSG-CM during spontaneous AP recordings .
ﬁ A-C: Left panels ; representative AP under control conditions (grey) and in the
g presence of 3 uM Diltiazem (green, A), 300 nM Terfenadine (orange, B), and
S 1 uM Bepridil (red, C). A-C: Right (top) ; representative Poincaré plots for
§- | | APD90 over the final 2 min of each compound concentration . A-C: Right
R S Kr Ks (bottom) ; average effect (% of control) on AP parameters for each
00 etacemyy ¥ compound . D: Average effect on AP parameters of the highest test
concentration for each compound . The incidence of quiescence (Qui) or
ool early after depolarisations (EAD) are shown. The reported clinical Cmax isalso
B s N given for each drug4®. N O3. * p<0.05, ** p<0.01, ** p<0.001.
Conclusions
5 15, : : : .
s - Biophysical anc! pharmaco!oglcal profiling enabled us to
T ENERE draw the following conclusions :
oltage (m . . .
1. iCell? have a predominately ventricular phenotype
C. £ ") o 1. mansient B. Average AP effects 2. Key cardiac currents (including Ik are functionally
3::: o 225 1501 expressed and encode the iCell2 AP profile .
:, S < 125- 3. iCell? are able to generate arrhythmic events.
£ 2 £ 150- £1007 5 ) e e 4. Effects of CIPA toolbox compounds on IPSGCM APs
; R -'i:o"]-ib 3:3 L 5 75T correlate with their human clinical riskclassification .
Voltage (mV) g 75 g 50- By undertaking a thorough electrophysiological profiling
— 50_ e - . - . .
~ = < 25 of CDI iCell? IPSGCM at Metrion Biosciences we were able
D. lgin < e aviat - ara 0 e arper  appe to c_onﬁrm their .utlllty for card.lac drug @scovery and
; I Lidocaine [l Nifedipine [ E-4031 [T] E-4031 + INJ 303 predictivity for toxicology screening under CIPA.
. 5 s | o | | | | | o Acknowledgements
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