












Table 3. Comparative results for FLIPR Calcium 5 Assay Kit loaded CHRM3 cells 
under the three different cell handling conditions*

  Cells in culture Frozen cells after 18 hr. Cells from frozen

  EC50/IC50 % R/B Z' EC50/IC50 % R/B Z' EC50/IC50 % R/B Z'

ACh
1.9 x  

10-9 M
378 0.61

2.5 x  
10-9 M

501 0.78
6.3 x  

10-9 M
352 0.41

p-F-
HHSiD

3.6 x  
10-8 M

 341  0.57
3.7 x  

10-8 M
 450  0.81

4.9 x  
10-8 M

286  0.24 

*	Note, the Z’ estimate for the agonist data was calculated using the EC80 response. 
The % response over baseline (% R/B) parameter was obtained by calculating the 
peak response above baseline, with the baseline set as the 100% response.

On the basis of the EC50 estimates, greater signal magnitude and improved Z’ values 
from these initial studies, the easier cell preparation and lower consumable costs, all 
subsequent experiments were carried out with frozen cells used 18 hours after plat-
ing (method 2).

Cell number confirmation on the ImageXpress Micro System
To empirically verify cell number and confluence two representative cell plates 
were prepared according to cell preparation method (2) and the following day were 
stained with DAPI nucleic acid stain. The plates were then imaged on the ImageX-
press Micro Widefield High Content Screening System (Figure 4.) 

Cell density (Figure 4)

Representative cell density images taken on the ImageXpress Micro Widefield High Content Screening System. 
The original cell plating densities are indicated numerically above each representative well.
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Table 4. Cell density results obtained with DAPI stained CHRM3 cells, data was 
analyzed using the Count Nuclei Application Module for MetaXpress Software

Plating Density 
(cells per well)

Cell Number after 18 hours 
(average cells per well)

80,000 71,935

70,000 64,496

60,000 58,209

50,000 53,374

40,000 44,002

30,000 34,348

20,000 24,515

10,000 14,482

The optimal cell density giving a consistent monolayer was determined to be 50,000 
cells/well in this series of experiments (Table 4). This cell density was then used for 
all subsequent experiments.

Calcium indicator comparison assays
ACh produced a concentration-dependent increase in intracellular Ca2+ in CHRM3 
cells for cells loaded with the FLIPR Calcium 5 Assay Kit, Fura-2 AM and Fluo-4 
AM respectively (Figure 5.).

One-way Analysis of Variance (ANOVA) indicated that the EC50 estimates for the 
Fluo-4 AM and Fura-2 AM data sets were not significantly different from one an-
other (P value = 0.92).

However, with the FLIPR Calcium 5 Assay Kit there was a significant (P < 0.05) left-
ward shift of the EC50 values, higher Z’ values and greater response/baseline values 
(Table 5) suggesting this ‘no-wash’ approach is more optimal.

In comparison, the p-F-HHSiD data suggest that there was negligible difference be-
tween the calculated pIC50 values, suggesting that antagonist binding is not signifi-
cantly affected by the different assay preparation methods (Table 5.)

Table 5. FlexStation 3 Microplate Reader results for CHRM3 cells loaded with  
the three different calcium indicators (n ≥ 6)

  FLIPR Calcium 5 Kit Fluo-4 AM Fura-2 AM

  EC50/IC50
% 

R/B
Z' EC50/IC50

% 
R/B

Z' EC50/IC50
% 

R/B
Z'

Acetylcholine
3.1 x  

10-9 M
485 0.81

7.9 x  
10-9 M

294 0.58
8.7 x  

10-9 M
215 0.63

p-F-HHSiD
2.3 x  

10-8 M
 377  0.87

2.0 x  
10-8 M

 240  0.72
2.1 x  

10-8 M
174 0.78 



The screening coefficient window (Z’ factor), which reflects the dynamic range of the 
signal and the data variation for the assay, was calculated using the buffer addition 
(negative control) and the EC80 concentration of ACh (agonist positive control). Z´ 
factors obtained with all three dyes were > 0.5 (Table 5). This shows a large separa-
tion band between the negative and positive controls and reproducible, high quality 
assays. However, the FLIPR Calcium 5 Assay Kit data consistently yielded higher Z’ 
values than the other 2 calcium indicators, and significantly larger responses (% R/B).

Calcium 5 Assay Kit data (Figure 5)

SoftMax 6 Pro Software plots showing ACh (•) or p-F-HHSiD (•) concentration (x-axis) against the % 
change in signal (y-axis) for cells loaded with FLIPR Calcium 5 Assay Kit, Fluo4-AM and Fura2-AM. 
Data is mean ± s.e.m.

 

 

 



The FlexStation 3 Benchtop Multi-Mode Microplate Reader in combination with 
the FLIPR Calcium 5 Assay Kit has been shown to optimally measure changes in 
intracellular Ca2+ in “Assay Ready” frozen CHO cells expressing the muscarinic M3 
receptor. The dual monochromators facilitate optimal excitation and emission wave-
lengths selection, and allow both single-wavelength and dual-wavelength ratiomet-
ric indicators to be used.

The emergence of frozen cells recently as viable assay reagents has further stream-
lined the assay development and screening processes, and we have successfully 
demonstrated the data quality benefits of frozen cells versus cells in continual cul-
ture. Additional benefits of using frozen cells include significant savings in consum-
ables, growth media and FTE resources.

Comparisons to similar experiments4 carried out previously on the previous genera-
tion of FlexStation Systems, where the cells were washed manually, suggests that 
the use of the AquaMax 4000 Cell Washer can contribute to enhancements in assay 
quality.

Furthermore, we have shown simple assay optimization on the FlexStation 3 System 
and the improvements in data fidelity facilitated with a “no wash" reagent, such as 
the FLIPR Calcium 5 Assay Kit.
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