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Materials & Methods

Abstract

Conclusions

Results: Standard Curve Protocol
The induction of multiple cytokines is a common phenomenon in many immunological 
responses; therefore, a method to quickly and simultaneously screen in vitro or in vivo

samples for multiple cytokine levels is needed. We developed a “multiplex” sandwich ELISA 

Array on a 96-well plate allowing researchers to screen several human serum, plasma or cell 

culture supernatant samples for multiple cytokines in one experiment. The ELISA Array is 
easy to perform and only requires a standard ELISA plate reader. It can be also used in 

conjunction with corresponding single analyte ELISA kits to perform validation and absolute 

quantification. As an illustrative example, we monitored the time-dependent (0, 6, 18, 24, and 
48 hours) patterns of Th1/Th2 cytokine induction by human peripheral blood mononuclear 

cells (PBMC) in response to PMA (50 ng/ml) and ionomycin (1 µg/ml). Large amounts of IL-2, 

IFN-gamma and TNF-alpha are induced after the 6-h stimulation when only more moderate 

amounts of IL-4, IL-5, IL-10 and IL-13 are secreted. The amount of IL-12 p70 is not 
detectable even after 48 hours. The ELISA Array thus provides a powerful, easy-to-use 

solution for profiling the relative levels of several cytokines across multiple experimental 

conditions at the same time.
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1. A new sandwich ELISA based method has been evaluated and used to study the 
production of cytokines in this study.

2. The induction levels of eight cytokines have been quantified between two samples using 
the ELISA Array and a standard curve protocol in one experiment.

3. The ELISA Array can also be used to determine the ratio of induction levels among 
multiple samples in one experiment by using a four-parameter logistic-log model.

Experiments:  
Peripheral blood mononuclear cells (PBMC) purchased from AllCells were cultured in DMEM 
medium with 10% FBS, 1X MEM NEAA, 1X GlutaMaxTM-1, and 10 mM HEPES. PBMC were 
stimulated with 50 ng/ml PMA and 1 µg/ml ionomycin. Cell supernatants were collected at 
different time points (0, 6, 18, 24, and 48 hours) ) and the cytokine productions were measured 
by enzyme-linked immunosorbent assay (ELISA) using the Human Th1 / Th2 Cytokines Multi-
Analyte Profiler ELISArray™ Kit.

Calculations:
In the standard curve protocol, the readings for each protein analyte from the samples are 
compared to a standard curve for quantification of the amount of protein in the original 
samples. In the relative profiling experiment, a non-linear regression method is used to 
convert absorbance readings into relative changes in the protein levels between samples..
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0.060.070.100.170.481.080.050.142.370.050.091.10TNFα
0.050.070.120.250.731.690.613.223.940.130.863.95IFNγ
0.050.080.170.350.781.320.040.060.460.040.040.20IL-13
0.050.080.120.220.561.310.040.050.060.060.060.06IL-12
0.050.080.160.350.871.890.040.060.500.040.040.09IL-10
0.050.080.140.290.731.620.050.050.190.040.040.08IL-5
0.040.090.190.441.112.050.040.040.240.040.040.10IL-4
0.060.060.080.160.431.030.281.553.420.0800.292.34IL-2
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Hill Slope

2.760.073.660.080.310.090.990.101.950.173.213.163.85TNFα
2.290.023.510.030.490.041.570.072.620.203.313.323.60IFNγ
2.360.033.600.030.720.051.980.102.930.323.463.493.66IL-13
2.760.033.720.030.180.030.590.041.300.092.942.913.85IL-12
2.560.033.640.020.390.051.300.062.470.183.453.463.71IL-10
2.820.033.530.030.340.041.130.062.220.153.323.313.60IL-5
1.940.023.420.031.060.072.430.133.090.453.383.363.46IL-4
2.950.073.390.070.140.080.350.080.730.112.001.923.67IL-2
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Four-parameter Logistic-log Model
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Results: Relative Profiling Protocol


