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Supplementary data 
 
 

Functional impact of BeKm-1, a high affinity hERG blocker, on cardiomyocytes derived from 

human-induced pluripotent stem cells 

 

Introduction 
 
The Kv11.1 channel presents peculiar features compared to other voltage-dependent potassium 

channels showing a slow activation (in the order of a second) and a fast inactivation (within the 

millisecond scale) [1]. As a result, the activation gate of the channel opens gradually during the plateau 

phase of the action potential (AP), while the channel remains at least partially inactivated. When 

repolarization starts, the functional availability of Kv11.1 channel progressively grows due to fast 

recovery from inactivation, resulting in an outward current that largely compensates for the decrease 

in the driving force as the membrane potential gets closer to the equilibrium potential for potassium 

ions. These properties define hERG as a major component of cardiac repolarization, both in atrial and 

ventricular cells (Supplementary Figure S1). 
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Supplementary figures 

 

Figure S1. Representation of the epicardial AP and the major repolarizing currents [2]. Dotted lines 

= 0 mV or pA.  Scale bars: horizontal = 50 ms, vertical = 10 mV / 0.1 pA/pF. 
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Figure S2. Kinetics of 5 nM BeKm-1 application and toxin wash effects on spontaneous APs of 

hiPS-CMs. (A) Bottom: representative raw trace from manual patch-clamp recording of 

spontaneous APs on a ventricular-like cardiomyocyte. Top: magnification of this trace focusing on 

vehicle (CTL, left), 5 nM BeKm-1 application (middle) and wash (right) effects on APs. (B) 

Representative time courses of 5 nM BeKm-1 application and toxin wash corresponding to 

parameters from APs depicted in panel (A). AP parameters analyzed are from top to bottom: 

frequency, MDP, overshoot, maximal upstroke velocity, APD30 and APD90. The corresponding 
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treatments during recording are depicted on top (i.e. CTL, BeKm-1 and wash) and aligned to the 

raw trace in (A) and the time courses below where they are separated by dotted lines. 

 

Figure S3. Box plot representation of APD90 change by 5 nM BeKm-1 for all ventricular hiPS-CMs 

recorded in the dynamic patch-clamp method.  

  



 4

 

Figure S4. BeKm-1 affects the shape and frequency of intracellular CaT in hiPS-CMs. (A) 

Representative kymograph (top) and CaT (bottom) before (black trace) and with 5 nM BeKm-1 

application (red trace). (B) Poincaré plot of CaT interval dispersion before (top) and with 5 nM 

BeKm-1 application (bottom). (C-F) Average interval duration between CaT (C), amplitude (F/F0) 

(D), time to peak (E) and tau of decay (F) in both conditions. n = 9 hiPS-CMs with more than 10 

CaT averaged for each cell. Paired t-tests with *, p<0.05; **, p<0.01. 
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Figure S5. BeKm-1 changes contractile parameters in hiPS-CMs. (A) Superimposed traces of 

representative hiPS-CMs monolayers contractions before and after application of 2 nM BeKm-1. 

Traces were normalized to peak amplitude. Upper dotted line shows the position of PW95. (B-E) 

Average effects of 2 nM BeKm-1 on contraction amplitude (B), contraction rising time (Trise) (C), 

relaxation time (Tfall) (D) and PW at 30%, 70%, 90% and 95% relaxation times (PW30, PW70, PW90 and 

PW95, respectively) (E). (F) Representative contraction traces from hiPS-CMs monolayers before 

(left panel) and after (right panel) application of 2 nM BeKm-1 illustrating rhythm differences 

induced by the toxin. (G) Average interbeat interval in both conditions. (H) Plot of interbeat 

intervals from consecutive contractions in vehicle condition (left panel) and after application of 2 

nM BeKm-1 (right panel). (I) Average variation of the mean SD1 (standard deviation of 

instantaneous contraction-to-contraction interval variability) and SD2 (standard deviation of 

continuous long-term interval variability) in both conditions. n = 8 independent hiPS-CMs 

monolayers (10 sweeps of 30 seconds for each) analyzed for each condition. Paired t-tests with *, 

p<0.05 and **, p<0.01. 
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 Table S1. (A) List of AP parameters used for hiPS-CMs subtype classification. (B) Mean values for 

recorded spontaneous ventricular APs. (C) Mean values for recorded dynamically clamped APs. 

 

 


