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Principles of the assay 
The cytokine ELISPOT is both a quantitative and qualitative assay, it is based on the enzyme-linked 
immunosorbent technique and is designed to enumerate cytokine-secreting cells; it is extremely sensitive 
and therefore useful in detecting low frequency cytokine-secreting cells (1/300 000). The cytokine released 
in response to antigen can be mapped to a single cell cells hence T cell responder frequencies can be 
calculated. Cells can be stimulated either in the anti-cytokine antibody coated plate (direct assay) or pre-
stimulated and then transferred to the pre-coated plate (indirect assay) (Figure 1); once the assay is 
complete, the plates can be analyzed on a plate reader. 
 

More recently, the assay has been adapted to a FluoroSpot assay which utilizes fluorochrome-conjugated 
detection antibodies thereby allowing the simultaneous detection of multiple distinct cytokines and 
subsequent T cell sub-population analysis (Figure 2).  
 

The main application of the ELISPOT/FluoroSpot assay is in monitoring of immune responses in both 
humans and animals; a modified version is currently used as a diagnostic tool for tuberculosis. 

Figure 1. Overview of ELISPOT Assay 
Cells are stimulated with antigen or mitogen for 24-48 hours and then transferred to wells of a plate pre- 
coated with anti-cytokine antibody for 18-22 hours. A biotinylated anti-cytokine antibody is added followed 

by an - labelled anti-biotin antibody. Developing reagents are then added and spots can be visualised.  
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Application of the cytokine ELISPOT assay 
The cytokine ELISPOT has been successfully used across several disciplines of Immunology, including 
organ-transplantation, cancer research, infectious diseases, vaccine development and autoimmune 
diseases where the sensitivity of these assays has been shown to be very useful in detecting autoreactive 
cells which typically occur at low frequencies (Figure 3).  Both ELISPOT and FluoroSpot assays are widely 
used in immuno-monitoring of clinical trials where both quantitative information and T cell phenotype 
identification at a single cell level is highly informative. 

Figure 2. Overview of FluoroSpot assay 
Cells are stimulated with antigen or mitogen for 24-48 hours and then transferred to wells of a plate pre- 
coated with anti-cytokine antibody for 18-22 hours. Detector anti-cytokine antibodies are then added 
followed by a fluorescent-labelled conjugate.  A spot enhancer is added to precipitate spot development.  
 

Figure 3. ELISPOT and FluoroSpot assays in type 1 diabetes 
PBMCs from patients with type 1 diabetes were stimulated with a peptide of the autoantigen proinsulin 

and cytokines responses measured; interferon-  responses (A) shown by ELISPOT and (B) FluoroSpot which 

shows both interferon- (green) and IL-10 (red) responses. Cells producing both cytokines are shown in 
yellow. 
 


