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Introduction 1 

Human epidermoid carcinoma (A431, ATCC®, Cat. No. CRL-
1555) and Chinese Hamster Ovary (CHO-K1, PerkinElmer, 
Cat. No. ES-034-CF) cells were used to test agonist activity 
of the endogenously and recombinantly expressed 
Adrenergic-β2 (β2AR) receptor on both uncoated and 
fibronectin coated label-free sensor plates, respectively, in 
both 384- and 96-well formats. Figures 1 and 2 represent 
cell density titrations of A431 and β2AR CHO cells vs. the 
agonist isoproterenol to identify the optimal assay signal 
and window on uncoated and fibronectin coated sensor 

plates, in both 384- and 96-well formats.  
 

Assay optimization via cell density 

titration experiments 

The goal of Figure 5 was to test agonist EC50 and Z’ 
determination over the entire sensor plate type and format 
studied. Cell densities with comparable responses were 
chosen for comparison between sensor plate formats. 

 

Determination of assay robustness 

across plate types and formats 

Corning® Epic® technology measures changes in the refractive index resulting from 

dynamic mass redistribution (DMR) within the cell. This occurs in response to 

receptor activation or deactivation in a zone within the cell’s monolayer. The change 

is indicated by a shift in wavelength. There is an integrated response for every 

pathway, which enables the detection of cellular responses for endogenous as well 

as recombinantly expressed targets with great sensitivity. 

Figure 1 illustrates that A431 cells respond well to 
isoproterenol on uncoated sensor plates at higher densities 
in both 384- and 96-well formats, with correlating EC50 

values. It is important to note that A431 cells grow in 
patches, therefore seeding this cell type at lower densities 
results in loss of signal due to low amounts or unequal 
distribution of cells in the detection zone. 

Determination of agonist EC50 across 

plate types and formats 

Figure 4 shows Z’ factor determination for β2AR CHO cells 
stimulated with isoproterenol (1 μM) compared to cells 
treated with buffer alone on both 384- and 96-well 
fibronectin coated sensor plates. Each figure is one 
representation of three independent experiments performed 
on three separate sensor plates of each format. With the 
β2AR CHO cells, both sensor plate formats resulted in Z’ 
values > 0.5 for all three tests performed. 

Summary 

We show that the endogenously and 
recombinantly expressed β2AR receptor, in A431 
cells and β2AR CHO-K1 frozen cells, respectively, 
can be detected using uncoated and fibronectin 
coated sensor plates, in both 384- or 96-well 
formats. We have shown that by utilizing various 
tests, including EC50 and Z’ factor determination, 
both sensor plate types and formats function 
similarly and provide almost undistinguishable 
data. Additionally, EC50 and Z’ factor 
determination on all sensor plate types and 
formats show that the EnSpire Multimode Plate 
Reader with Corning® Epic® label-free 
technology is a highly sensitive and robust 
platform that can be used to unravel 
physiologically relevant information and cellular 
changes in response to receptor stimulation. 
Using the EnSpire label-free platform, combined 
with PerkinElmer label-free sensor plates, 
researchers can characterize cellular signaling 
mechanisms, which in turn can lead to a better 
understanding of the complexity of multiple 
signaling pathways.  
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The EnSpire® Multimode Plate Reader is a 
flexible bench-top reader that combines labeled 
detection methods and the established Corning® 
Epic® label-free technology within one 
instrument. This technology detects changes in 
the refractive index in the assay sample that 
are based on dynamic mass redistribution 
(DMR) inside a cell upon receptor stimulation. 
The alteration of the refractive index is 
monitored by a patented biosensor integrated in 
each well of label-free enabled sensor plates.  
To illustrate the performance of the 96-well 
sensor plates, we have stimulated the beta-2 
adrenergic receptor (β2AR) in recombinant 
(CHO-K1) and endogenous (A431) expressing 
cell lines on fibronectin coated and uncoated 
96-well label-free sensor plates, respectively. 
We show here that the cell responses closely 
correlate with the data obtained for the 384-
well sensor plate format. Uncoated and 
fibronectin coated 96-well label-free enabled 
sensor plates for the EnSpire reader are a 
reliable tool for label-free assay development 
starting with lower numbers of samples, or 
performing label-free assays more conveniently 
when using manual liquid handling methods. 

Figure 5 shows dose response curves for A431 cells and 
β2AR cells vs. isoproterenol on both 384- and 96-well 
uncoated and fibronectin coated sensor plates, respectively. 
Results from Figure 5 strongly indicate that both uncoated 
sensor plate formats (left) and both fibronectin coated 
sensor plate formats (right) result in very similar EC50 and 
Z’ values (Z’ data graph not shown).  

Figures 3 and 4 demonstrate Z’ factor determination on 
the optimized cell density for both A431 and β2AR cells 
over the entire sensor plate type studied. Z’ values were 
determined using 48 values for Z’ high and 48 values for 
Z’ low for all sensor plate types.  

Figure 3 shows Z’ factor determination for A431 cells 
stimulated with isoproterenol (1 μM) compared to cells 
treated with buffer alone on both 384- and 96-well uncoated 
sensor plates. Each figure is one representation of three 
independent experiments performed on three separate 
plates of each format. With the A431 cells, both plate 
formats resulted in Z’ values > 0.5 for all three tests 
performed.  

Figure 2 shows that β2AR CHO cells also respond well to 
isoproterenol on fibronectin coated sensor plates at all 
densities tested, in both 384- and 96-well formats, with 
correlating EC50 values.  

The cellular label-free assay plates 

include high-performance optical 

sensors in each well. 

Figure 1. Dose-response of A431 cells to Isoproterenol (EnSpire Label-free 384-

well (left) and 96-well (right) cellular assay sensor plate, uncoated). 

Figure 2. Dose-response of β2AR CHO cells to Isoproterenol (EnSpire Label-

free 384-well (left) and 96-well (right) cellular assay sensor plate, fibronectin 

coated). 

Figure 3. Z' on A431 cells stimulated with Isoproterenol (EnSpire Label-free 

384-well, 32k cells/well (left) and 96-well, 100k cells/well (right) cellular assay 

sensor plate, uncoated). 

Figure 4. Z' on β2AR CHO cells stimulated with Isoproterenol (EnSpire  

Label-free 384-well, 8k cells/well (left) and 96-well, 12.5k cells/well (right) 

cellular assay sensor plate, fibronectin coated). 

Figure 5. Dose-response curve of Isoproterenol on A431 cells (left) and on CHO 

cells (right) expressing β-adrenergic receptor (EnSpire Label-free cellular assay 

sensor plate, uncoated (left) and fibronectin coated (right)).  

Label-free assay principle 2 

Sensor plates were pre-wet with cell 
culture medium and centrifuged for 
1min at 800RPM. Cells were seeded into 
sensor plates at different cell densities 
as indicated. The plates were incubated 
at room temperature for 30min prior to 
overnight incubation in 5% (CHO-K1) or 
10% (A431) CO2 at 37°C. The following 
day, cells were washed four times in 
assay buffer (Hank’s balanced salt 
solution, 20mM HEPES and 1% DMSO) 
using the JANUS® workstation. The 
sensor plates were equilibrated for 1.5 
hours near the EnSpire instrument. An 
initial baseline measurement (30min) 
was taken. Addition of the agonist 
isoproterenol (Sigma-Aldrich®, Cat. No. 
I6504) in assay buffer using the JANUS 
workstation was followed by an 80min 
kinetic measurement.  

Label-free assay workflow 

Label-free Sensor Plates (part numbers #) 

• 96-well, uncoated (2 plates: #6055400, 8 plates: #6055408) 

• 384-well, uncoated (2 plates: #6057400, 8 plates: #6057408) 

• 96-well, fibronectin coated (2 plates: #6055420, 8 plates: #6055428)  

• 384-well, fibronectin coated (2 plates: #6057420, 8 plates: #6057428) 


