
Enzyme-Linked Immunosorbent 
Assay (ELISA)



ELISA: Analyzing Many Samples at 
One Time

ELISA Plate During Development ELISA Plate After Development is Stopped



Direct ELISA
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Horseradish Peroxidase (HRP)

PDB ID 1W4W

• Found in the roots of horseradish plants
• Converts a substrate (3,3’,5,5’-

Tetramethylbenzidine or TMB) from a 
colorless solution to a blue solution

• Because this is an enzymatic reaction, it will 
continue to completion unless “stopped” 
with acid (1M H2SO4)

• Amount of color is a measure of amount of 
analyte initially present

ELISA Plate During Development ELISA Plate After Development is Stopped



Direct ELISA detects an analyte 

(antigen/protein)

How would you design an ELISA to 

measure antibodies to a protein?



Basic ELISA Steps: 

ELISA Models

• Coat Plate with Antigen

• Block unbound space on plate to prevent non-specific 

binding

• Add patient samples, positive and negative controls

• Wash away unbound protein

• Add enzyme-conjugated antibody

• Wash away unbound enzyme-conjugated antibody

• Develop by adding substrate (TMB) for enzyme (HRP)

• Stop the reaction

• Analyze data



Measuring Influenza-Specific 
Antibodies by Indirect ELISA
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How would you design an ELISA 
to measure a very small amount 

of protein?



Sandwich ELISA: 
Enzyme-Linked Secondary Antibody
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Review:
Types of ELISAs

• Direct—direct, single-step detection

• Indirect—indirect, two-step detection

• Sandwich—antigen “sandwiched” 

between 2 antibodies

• Various derivations and combinations 

have been and continue to be developed!



Use of Dilutions

• Dilutions can be used to calculate the unknown 
amount of a substance in a sample using samples of 
known concentrations



ELISA Plate Initial Read Out
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ELISA Plate Read Out After 
Addition of Stop Solution
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ELISA Plate Read Out
How do you figure out how much protein is 

in each patient sample?



Convert Colors to Numerical Values
Measure the optical density of the samples on a Spectrophotometer 

using the appropriate wavelength of light (450 nm)
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Graph the Standard Curve Values
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4
5

0
Patient Sample = 0.7

Compare Patient Sample Values to the 
Standard Curve

What is the exact value?
Use the Equation of the line:   y = mx + b
Where y = OD value
m = the slope of the line 
b = y intercept
x = g/mL or relates back to the dilution of the positive control
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Solve for X

y = mx + b

y = 0.7

m = 0.002

b = 0.008

mx = y – b

      

x = y – b

         m

Patient Sample = 0.7

y = 0.002x + 0.008

x = 0.7 – 0.008 = 346 g/mL

             0.002
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Lesson

Sometimes you actually do use algebra

 in your daily life!!!!!!!!!!!!  ☺



Cancer Biomarker ELISA Kits



Malaria ELISA Kit



Lupus ELISA Kit



HIV & E. coli ELISA Kits


	Slide 1: Enzyme-Linked Immunosorbent Assay (ELISA)
	Slide 2: ELISA: Analyzing Many Samples at One Time
	Slide 3: Direct ELISA
	Slide 4: Horseradish Peroxidase (HRP)
	Slide 5: Direct ELISA detects an analyte (antigen/protein)
	Slide 6: Basic ELISA Steps:  ELISA Models
	Slide 7: Measuring Influenza-Specific Antibodies by Indirect ELISA
	Slide 8: How would you design an ELISA to measure a very small amount of protein?
	Slide 9: Sandwich ELISA:  Enzyme-Linked Secondary Antibody
	Slide 10: Review: Types of ELISAs
	Slide 11: Use of Dilutions
	Slide 12: ELISA Plate Initial Read Out
	Slide 13: ELISA Plate Read Out After Addition of Stop Solution
	Slide 14
	Slide 15: ELISA Plate Read Out How do you figure out how much protein is in each patient sample?
	Slide 16: Convert Colors to Numerical Values
	Slide 17: Graph the Standard Curve Values
	Slide 18: Compare Patient Sample Values to the Standard Curve
	Slide 19: Solve for X
	Slide 20: Lesson
	Slide 21: Cancer Biomarker ELISA Kits
	Slide 22: Malaria ELISA Kit
	Slide 23: Lupus ELISA Kit
	Slide 24: HIV & E. coli ELISA Kits

