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Abstract 

Calcium (Ca2+) plays a central role in regulating many biological processes in the cell from muscle contraction 

to neurotransmitter release. The need for reliable fluorescent calcium indicator dyes is of vast importance for 

studying many aspects of cell biology as well as screening compounds using phenotypic high throughput assays. 

We have assessed two of the latest generation of calcium indicator dyes, FLIPR Calcium 6 and Cal-520 AM for 

studying calcium transients (CaTs) in induced pluripotent stem cell (iPSC) -derived human cardiomyocytes. 

FLIPR Calcium 6 and Cal-520 dyes both displayed robust CaTs with a high signal-to-noise ratio (SNR) and were 

non-toxic to the cells. The analysis showed that CaT amplitudes were stable between measurements, but CaT 

duration was more variable and tended to increase between reads. Two methods were compared for drug-

screening hit-selection; difference in average (unstandardized) and standardized difference. The unstandardized 

difference was better for assessing CaT amplitude, whereas standardized difference was equal to or better for 

assessing CaT duration. In summary, FLIPR Calcium 6 and Cal-520 are suitable dyes for drug-screening using 

iPSC-derived human cardiomyocytes. 
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Figure 2. Analysis of CaT profiles drug-treated iPSC-derived cardiomyocytes measured 
using FLIPR and Cal-520 calcium dye.  FLIPR and Cal-520 loaded iPSC-derived cardiomyo-
cytes treated with increasing concentrations of dofetilide and E4031 and analysis of (A) 
average traces, (B) and (D) amplitude, (C) and (E) CaT duration-90. Asterix (*) indicates 
a significant difference (P<0.05) from vehicle-treated groups by t-test analysis and a 
number above the bar indicates the fraction of the total number of wells where traces 
showed EAD and were not included in the analysis. Percent changes were computed by 
100 X (Treated Read3-Pretreated Read2)/(Pretreated Read2) for each well. There was no 
significant difference between no treatment and vehicle treated groups.  



 

 

Freely Available  Online 

www.openaccesspub.org  |  JESR               CC-license        DOI : 10.14302/issn.2574-4372.jesr-16-1395      Vol-1 Issue 2Pg. no.  6  

 

Figure 3. Stability of measurement reads from untreated/solvent treated control wells. A-D) The first 
untreated measurement (x-axis) was compared with the second untreated measurement (y-axis, red) 
and post-treatment measurement (y-axis, blue) of the untreated/solvent control wells for each dye and 
activity metric. E) Bar graphs corresponding to the data in (A-D). 
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