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Enzyme-Linked Immunospot = ELISPOT,an old technique 
base on sandwich ELISA,was used to detect antibody 
release frequencyof B cell. 

History of  ELISPOT 

Cecil C. Czerkinsky  
Sweden,and fibronectin 
-secreting cells

Jonathon D. Sedgwich 
Australia,B cell IgG secretion 
Cecil C. Czerkinsky Sweden,B
 cell igG,Ecoli toxin 

Moller SA and Borrebaeck
 CA , using new Nitro
 Cellular bottom plate,
 better resolution B cell
 IgG detect sensitivity. 

Schielen, Dutch . Using
 PVDF bottom plate , much
 more sensitive than NC
 plate or plastic plate.
 Highly increase sensitivity!

Czerkinsky Hutchings
 try to use NC plate
 detect T cell cytokine
 release , but sensitivity
 still not good . 

Plastic plate Nitro Cellular plate PVDF plate 

Thanks for PVDF , now
 it’s easy to detect T cell
 cytokine release by
 ELISPOT assay!! 
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NC membrane 

PVDF membrane 
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<Day1> 
Capture Antibody : Coat micro well with anti-cytokine capture antibody 
<Day2> 
(a)Blocking : Block unoccupied well sites with protein 
(b)Add Cells : Incubate cells in well with Ag stimulus etc. 

<Day3> 
(a)Wash : Cells are washed off 

(b)Detection antibody : Add biotinylated anti-cytokine detection antibody 

(c)Enzyme-Avidin : Add avidin-HRP 

(d)Develop With Substrate : Add substrate and monitor formation of colored spots 

Principles of ELISPOT : 
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Why ELISPOT?

•  The best solution of Ex-vivo T Cell Diagnostic! 

•  Ultra-High Sensitivity Suit to Detect Ultra-Low Frequency of Antigen 
Specific T Cell!  

•  ELISPOT Assays Visualize the Secretory Product of Individual Cells. 

•  Spot size and morphology directly reflect the secretion of cytokine!  

•  High throughput  and Ease of use 

•  Low cost instrumentation, reagents and labor are very low cost 
relative to flow based techniques…



This presentation is protected by copyright law. Authorship has only Cellular Technology Ltd. Do not publish or copy this presentation without permission from the Author. Please contact ja@immunospot.com 

2013/4/12 (c) 2006 Cellular Technology Ltd. 7 

The best solution of Ex-vivo T Cell Diagnostic:
Old way :Using T Cell Cone or Immune-Transfect Mouse to “MIMIC” the T cell 
respond ,they’re only module not close to reality because!..  
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The best solution of Ex-vivo T Cell Diagnostic:

ELISPOT Assay is using fresh (or Cryopreserveed)  PBMC as samples , 
which include whole ammonal  T Cell . 
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Ultra-High Sensitivity Suit to Detect Ultra-Low Frequency 
of Antigen Specific T Cell

Sensitivity:  
 
ELISPOT permits accurate 
frequency 
measurements down to the 
1/1,000,000 cell range – 
 
ICS and ELISA (also CBA) 
reach detection limit at 1:1,000 
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How does spot morphology reflect productivity? 



This presentation is protected by copyright law. Authorship has only Cellular Technology Ltd. Do not publish or copy this presentation without permission from the Author. Please contact ja@immunospot.com 

2013/4/12 (c) 2006 Cellular Technology Ltd. 11 

Competing Techniques vs. ELISPOT 

•     1) ELISA (Bulk Assay)  

 - much less sensitive (200-400 times) which makes it 
frequently fail for ex vivo T cell measurements 

 - no frequency information, semi quantitative 

 - low signal to noise resolution: does not permit to 
distinguish between many cells making little cytokine 
(frequently “background” spots in medium control) 
vs. few cells making lots of cytokine (the relevant T 
cells in the antigen-induced “foreground”).   

 

 Strength: low cost, ease of use 

Medium (NK cells) 

Antigen (T cells) 
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Competing Technique vs. ELISPOT 
•    2) Bead Arrays 

 (same weaknesses as ELISA): 

- relatively low sensitivity  

- no frequency information 

 -low signal to noise resolution 

  (plus weaknesses of flow cytometry) 

- high cost of instrumentation, high 
maintenance effort and fee. 

Strength: simultaneous analysis of 
multiple cytokines, relative fast analysis 
vs. other flow based measurements (but 
still much slower than ELISPOT 
analysis 

  



This presentation is protected by copyright law. Authorship has only Cellular Technology Ltd. Do not publish or copy this presentation without permission from the Author. Please contact ja@immunospot.com 

2013/4/12 (c) 2006 Cellular Technology Ltd. 13 

Competing Technique vs. ELISPOT 
•    3) Tetramers and Pentamer 

- Not suited to measure T cell function: tetramers activate and induce apopotosis in    
T cells; detect non-functional cells  

- Frequent false positive results: temperature dependent unphysiologic multivalent 
binding  

- Unsuited for studies of outbred populations (like humans): MHC polymorphism, 
polygenism, and variable determinant hierarchy. 

- Cumbersome and expensive: specific construct needs to be made for each MHC 
allele of a donor, each each peptide 

- Very slow analysis when low frequency cells are to be detected (many hours, vs. 
few minutes by ELISPOT for 100 samples) 

 Strength: Permits studies of cell surface phenotype ex vivo (without reactivating 
the cell, but only if fixed cells are stained. 
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Competing Technique vs. ELISPOT 
•  4) Intracytoplasmic Staining (ICS) 

-  Does not account for post-transcriptional regulation: synthesis of does not mean 
biologically relevant secretion, e.g., IL-2. 

-  Does not permit to distinguish between storage and release of protein e.g., 
Granzyme B and Perforin. 

-  Does not permit endpoint measurement: e.g., actual killing (unlike Lysispot) 

-  Pharmacological treatment: altered cell functions vs. the untreated cells in 
ELISPOT. Cells do not survive analysis: can not be rescued and recultured like 
in ELISPOT. 

-  Very long analysis time when it comes to low frequency cells. 

-  Expensive analysis instrumentation, high maintenance fee. 

     Strength: permits simultaneous determination of CD4/CD8 lineage (other cell 
surface markers are uninformative if these are activation dependent since all 
cytokine expressing cells have been recently activated). 
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Rapidly growing ELISPOT market size: 
 

Number of publications utilizing ELISPOT (PubMed) 

PVDF 
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Applications:
 

•  Basic T cell immunology  

•  Infectious diseases 

•  Autoimmunity 

•  Tumors 

•  Hypersensitive 

•  Allergies 

•  Vaccine development 

•  Antigen-Specific Immune response / Exact 

Measurements of Antigen-Specific T cells Ex Vivo. 

•  Measuring Th0/Th1/Th2 transition  

•  Measurements of Functional T Cell Avidity  

•  Epitope mapping 
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Standardized Counting  
Another important reason is that evaluation of even a pristine result 
is close to impossible when the spots are counted visually. 

At the very heart of science, however,are exact, objective, and 
reproducible measurements.  

Can we trust ELISPOT assay ? 
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CTL’s Serum-Free Media   

Serum is the largest variable in ELISPOT 
assay performance. Therefore CTL has a  
fine tuned serum-free media portfolio for 
standardized, high-performance T cell 
monitoring with PBMC: 

•  CTL Test™ 

•  CTL Wash™ 

•  CTL Cryo™ 

•  CTL Anti-Aggregate™ 

“Performs better than serum” 

Standardization Your ELISPOT Assay 
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CTL’s Cryopreserved PBMC 

•  PBMC frozen serum-free for >90% viability at 
thawing, with >95% functionality in ELISPOT and 
cytokine recall assays vs. the fresh PBMC.   
•  Uncharacterized PBMC*  
•  Characterized PBMC 
•  HLA-typed: at low and high resolution* 

•  Immunotyped: characterized for antigen 
reactivity* 

•  Custom characterization available* 
“Why do it the cumbersome and
 irreproducible way?” 

*Large donor libraries available for selection! 

Standardization Your ELISPOT Assay 
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CTL’s CEF Peptide Pools: 
 
Peptides of CMV, EBV and Flu virus to 
stimulate cytokine release in peptide-specific 
CD8 memory cells. 

•  23 CEF Class I Peptide Pool  
The “classic” 23 peptide pool that covers
 determinants restricted by 11 HLA class I
 alleles. 
 
•  32 CEF Class I Peptide Pool  
The extended peptide pool consisting of 32
 peptides that cover 15 HLA class I alleles. 

“The ultimate positive control
 for CD8 cell function in PBMC” 

Standardization Your ELISPOT Assay 
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Measuring T cell-mediated immunity by ! ow cytometry or ELISPOT has been considered 
a complex art form that only highly-trained scientists can perform reliably. Even in 
specialized laboratories, the reproducibility of data has been an issue due to these tests’ 

complexity (Janetzki et al., Immunity 31, 2009, 527-528). No longer! ImmunoSpot® Kits have been 
developed to make sure that even " rst-time users in different laboratories can obtain the correct data 
at their " rst-ever attempt to run an ELISPOT assay (Zhang et al., J. Immunotoxicology, 2009, 6:227).         

Exquisite Sensitivity
Optimized ELISPOT assays can reliably 
detect antigen-speci! c T cells even if 
they occur in frequencies of 0.0001% 
within PBMC; that is, a single analyte-
secreting T cell can be reliably identi! ed 
within one million bystander cells. 
This sensitivity is orders of magnitudes 
higher than that of " ow cytometry. All 
ImmunoSpot® Kits are quality-controlled 
to meet this exquisite sensitivity thresh-
old. The kits come with CTL-Test™, a 
serum-free testing medium that was 
specially developed to ensure that the 
assay performs with low background 
and high signal.   

High Speci! city
T cells secrete more cytokines on a 
per-cell level than cells of the innate 
immune system. Therefore, one can 
identify antigen-speci! c T cells vs. the 
irrelevant bystander cells based on 

per-cell productivity. ImmunoSpot® Kits 
come with a substrate that precisely 
resolves the quantity of analyte pro-
duced by each cell, thereby permitting 
accurate gating and data analysis. The 
CTL substrate technology prevents 
overdevelopment which allows adjacent 
spots in the most crowded wells to be 
resolved. Additionally, established de-
velopment times can be used, avoiding 
the subjective judgement calls required 
when using common substrates.   

Unparalleled Reliability
ImmunoSpot® Kits and protocols were 
designed speci! cally to minimize assay 
variables. We offer ImmunoSpot® Kits 

with a special serum-free medium, 
CTL-Test™, because serum is a major 
variable that can interfere with the 
realiability of the test results. Refer-
ence PBMC are also available to verify 
that the assay is performing at highly 
reproducible rates in your laboratory. 
Using this test platform consisting of 
ImmunoSpot Kits, CTL-Test™ Medium, 
and the ePBMC® Reference Samples 
QC Set™, intra- and inter-laboratory 
variabilities of ELISPOT assays can be 
reduced to a level that until recently, 
had been considered a dream for T cell 
assays. (Zhang et al., J. Immunotoxicol-
ogy, 2009, 6:227.)

Rendering ELISPOT a Simple 
and Precise Assay

K

❝ The ideal assay for 
immune monitoring should 

be sensitive, specific, 
reliable, (and) simple.❞
SUMMARIZES JAMES P.  ALLISON 

IN A RECENT REVIEW 
(SHARMA ET AL., NATURE REVIEWS, 2011, 11:805) 
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Streamlined Simplicity
ELISPOT assays have the reputation of 
being lengthy and complicated. The re-
agents contained in the ImmunoSpot® 
Kit have been tailored to shorten 
and simplify the assay procedure. No 
prewetting of the membrane with al-
cohol needed! No blocking necessary! 
Half as many washing steps! All buffers 

and washing solutions are included! 
ELISPOT assays have never been faster 
and easier!  

The accurate, objective evaluation of 
ELISPOT data requires quality instrumen-
tation. Before researchers can do ELISPOT 
assays, they have to purchase an analyzer. 
To help get scientists started, we offer 
free scanning services of their !rst 24 

plates purchased with our kits. Getting  
started with ELISPOT has never been 
more simple!

New: 384-well MiniSpot™ 
Plate Format 
With the standard 96-well ELISPOT 
assay, as few as 100,000 cells are 
suf!cient for each measurement/well. 
Our new 384-well MiniSpot™ Plate 
Format allows for a 75% decrease in 
the number of PBMC needed. Utilizing 
only 25,000 PBMC per well, one can 
perform 40 tests with only 1 million 
PBMC obtained from 1ml of blood! 
This economic cell utilization is critical 
whenever the number of cells is limited, 
such as in pediatric studies. The Mini-
Spot™ Plate Format enables researchers 
to screen extensive antigen/peptide 
libraries for T cell reactivity, to study  
T cell avidity by titrating the antigen, or 
to multiplex analyte measurements by 
running assays in parallel.

There is a precise number of 
antigen-speci!c T cells in each 
PBMC sample. Join the community 
of those who do not compro-
mise in establishing that number. 
Pursue T cell measurements as a 
standardized, reproducible, and 
exact science.

Request a FREE trial kit today!

We can customize multi-color  
(up to 5-color) kits for you.  
Ask for more details.

Rendering ELISPOT a Simple and Precise Assay

Cellular Technology Limited 
20521 Chagrin Boulevard Shaker Heights, Cleveland, OH 44122-5350  USA
+1 216-791-5084 +1 216-751-1373 Fax +1 888-791-4005 Toll Free US info@immunospot.com www.immunospot.com
Cellular Technology Limited, the CTL logo, the spot cloud, and the trademarks ImmunoSpot®, CTL-Test™, and MiniSpot™ are property of Cellular Technology Limited.  All rights reserved.  © 2013     ISKUS022513
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K
ImmunoSpot® Kits vs. the Competition*

Features and Bene!ts ImmunoSpot® Competition
Ease of Standardization 

✔  ?
                          

Assay will provide the same test results when performed  
by the same or different individuals.

Sterile Plates 

✔  
For a

 
Avoids false-negative or false-positive wells. Sterile plates   

Premium come standard in all ImmunoSpot® Kits. Competition  
charges a substantial premium for this specialty item.

Serum-free Medium Included 
✔  No

                         
Special medium that has been developed for low- 
background and high-signal performance in ELISPOT assays.

All Buffers Included 
✔  No 

Adds convenience, saves time and expense.

No Prewetting with Alcohol 
✔ ?

 
Avoids leaking wells, saves 5 washing steps, and false- 
negative wells if alcohol gets trapped in underdrain.  

No Blocking 
✔ ?Saves time and effort.                           

Fixed Substrate Development Time 
✔  No                            

Standardizable spot numbers.

No Potential for Substrate Overdevelopment 
✔ No                            Low background, clear spot separation, precise gating.

Total Number of Washing Steps 11 Over 20                              
Saves time and effort.

Plate Scanning Available 
✔  ?                   

Get started immediately, even without an analyzer.       

Reference PBMC Available 
✔ No                                 

Facilitates assay development, quali!cation, and validation.

Wet Lab Training Available 
✔ No        

Obtain hands-on experience, network, consult with experts.

Assay Consultation Available 
✔ ?CTL’s experts help you reach your goal faster and safer.

*Comparison based on the IFN-γ Assay

Standardization Your ELISPOT Assay 
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New Application of ELISPOT:Dual Color ELISPOT 
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Examples of 
FluoroSpot Cytokine 

Assays Example of In Vivo
 Killing Assay (CFSC
/PKH-26) 

More Application! BioSpot®

Fluorescence-based ELISPOT and Cell Counting :
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•  Fluorescence-based Cell Counting : 
•  Fluorescence ELISPOT assay 
•  Live/ dead/apoptotic cell counting 

•  Nuclear counting 

•  Colony Assay 
•  Microbial colony counting 
•  Clonogenic Assay 

•  Viral Plaque Assay 
•  Genotoxic Assays 
•  Stem Cell Assay

New function of ELISPOT Reader : BioSpot® Counting
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More Application! BioSpot®

FluoroSpot nuclear counting:
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Maximum Contrast 

Colony Agar 

Backlighting 

Darkfield 

Microbial Colony Counting 
More Application! BioSpot®

Back light: 
Detect ~100um spot  

SmartLux PlusTM: 
Detect <25um spot  
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More Application! BioSpot®
Viral Plaque Assay 
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Clonogenic Assay 

60 mm Petri dish 
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Size Gating Identifies Viable Colonies 
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Stem Cell Assay: 
 

•  Identifies multipotent progenitor cells from bone marrow, cord blood and peripheral blood. 

•  CFU-EC endothelial cell progenitor 
•  CFU-GM granulocyte and macrophage progenitor 
•  BFU-E erythroid cell progenitor 

•  Progenitor cell colonies are identified by microscopic analysis. 

•  Tedious and time consuming. 

•  Automated visualization and enumeration of stained colonies enables high throughput.  
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 Detect INF-"!Cytokine Secretion of 
Antigen Specific CD8+T Cell Immune 

Respond by ELISPOT Assay!"
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Pre-wet PVDF Membrane 
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Coat micro well with  
anti- INF-!capture antibody 

Reactivate at 4℃ overnight 
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Blocking with  
Complete Medium 

Reactivate 2hr at RT 
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Incubate 2-5!105 PBMC in Well  
with Ag stimulus (5 ng/ml PMA 
and 500 ng/ml Ionomycin) 

Setup plate layout  
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Reactivate in incubator  
for 12~16hr 

Note it! DO NOT MOVE  
PLATE WHEN STIMULATION 
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Rinse by ddWater 3 mins~Twice  
Remove Water by shaking. 

Remove cell  
(or collect for other experiment) 
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＊Add biotinylated anti-INF-!  
   detection antibody 
＊Add SAv-HRP 
＊Add AECsubstrate and monitor   
   formation of colored spots 

Analyze plate by Immunospot 
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