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Introduction 
E. coli is one of the many groups of bacteria that live in the intestines of healthy humans and most 

warm-blooded animals. E. coli's serotyping is based on the flagellar (H) and polysaccharide (O) 

antigens. 

 

Shiga toxin–producing E.coli strains are major foodborne pathogens and have caused a large number 

of human illnesses.  E.coli O157:H7 is the most well-known serotype and it can cause diarrhea, 

hemorrhagic colitis, and in more severe cases hemolytic uremic syndrome.  Most E.coli O157:H7 

infection outbreaks have been linked to the consumption of ground beef. 

Cell Biolabs’ E. coli O157 ELISA Kit is an enzyme immunoassay developed for detection and 

quantitation of the E. coli O157.  The ELISA antibodies specifically recognize the E.coli O157 strain, 

will not react with other E. coli strains with different O antigens and other types of bacteria such as 

Shigella sonnei, Pseudomonas aeruginosa and Salmonella flexneri.   The ELISA kit has a detection 

sensitivity limit of 1.2 x 104 CFU equivalents/mL E. coli O157.  Each kit provides sufficient reagents 

to perform up to 96 assays including standard curve and food test samples. 

Assay Principle 
An anti-E.coli O157 monoclonal antibody is adsorbed onto a microtiter plate.  E.coli O157 present in 

the pre-enriched sample or standard binds to the antibody adsorbed on the plate; an FITC-conjugated 

anti-E.coli O157 monoclonal antibody is added and binds to the E.coli O157 captured by the first 

antibody.  Following incubation and wash steps, a HRP-conjugated mouse anti-FITC antibody is added 

and binds to the FITC conjugated anti-E.coli O157  monoclonal antibody.  Unbound HRP-conjugated 

mouse anti-FITC antibody is removed during a wash step, and a substrate solution reactive with HRP 

is added to the wells.  A colored product is formed in proportion to the amount of E.coli O157 present 

in the sample. The reaction is terminated by addition of Stop Solution and the absorbance is measured 

at 450 nm.  A standard curve is prepared from the provided heat killed E.coli O157 standard and the 

sample E.coli O157 amount is then determined. 

 

Kit Components 

 
Box 1 (shipped at room temperature) 

1. Anti- E.coli O157 Antibody Coated Plate (Part No. 51731B): One strip well 96-well plate. 

2. FITC-Conjugated Anti- E.coli O157 Monoclonal Antibody (Part No. 51732C): One 20 µL vial. 

3. HRP-Conjugated Anti-FITC Monoclonal Antibody (Part No. 310811): One 20 µL vial. 

4. Assay Diluent (Part No. 310804): One 50 mL bottle. 

5. 10X Wash Buffer (Part No. 310806):  One 100 mL bottle. 

6. Substrate Solution (Part No. 310807):  One 12 mL amber bottle. 

7. Stop Solution (Part. No. 310808): One 12 mL bottle. 

 

 

 

https://www.sciencedirect.com/topics/food-science/food-pathogen
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Box 2 (shipped on blue ice packs) 

1. Heat Killed E.coli O157 Standard (Part No. 51733D): One 200 µL vial of 5 x 108 CFU 

equivalents/mL heat killed E.coli O157 in LB broth with 30% Glycerol. 

Note: Before heat inactivation (90-100 ºC for 30 min), the colony forming units (CFUs) of E.coli 

O157 is predetermined by serial dilution and  culture on LB agar plates.    

 

Materials Not Supplied 

1. E.coli O157 Sample: Food, Fecal or Environmental Samples 

2. Microcentrifuge 

3. 10 µL to 1000 µL adjustable single channel micropipettes with disposable tips  

4. 50 µL to 300 µL adjustable multichannel micropipette with disposable tips 

5. Multichannel micropipette reservoir 

6. Microplate reader capable of reading at 450 nm (620 nm as optional reference wave length) 

 

Storage 
Upon receiving, aliquot and store heat killed E.coli O157 Standard at -80 ºC and avoid freeze/thaw. 

Store all other components at 4ºC. 

 

Safety Considerations 
Remember that your E.coli O157 samples contain potentially pathogenic organisms before heat 

inactivation; you must follow the recommended NIH and FDA guidelines for all materials containing 

pathogenic organisms. 

 

Sample Preparation and Enrichment 
Homogenize 25 g of samples (ground beef, milk, lettuce, etc) in 225 mL of E.coli O157 culture 

medium, such as Modified Tryptone Soya Broth with Novobiocin.  Incubate 18-24 hrs at 37ºC to 

41.5ºC. 

 

Post Enrichment Heat Inactivation 
After the enrichment incubation, transfer 1 mL of the culture to a microcentrifuge tube and inactivate 

the bacteria by heating the sample at 90-100ºC for 30 min.  Cool down to room temperature before 

ELISA steps.   

 

Note: The enriched non-inactivated sample should be kept until the ELISA results are obtained.   

 

Preparation of Reagents 

• 1X Wash Buffer:  Dilute the 10X Wash Buffer Concentrate to 1X with deionized water.  Stir to 

homogeneity. 

• FITC-Conjugated Anti-E.coli O157 Monoclonal Antibody and HRP-Conjugated Anti-FITC 

Monoclonal Antibody:  Immediately before use dilute the FITC-conjugated antibody 1:1000 and 

HRP-conjugated antibody 1:1000 with Assay Diluent.  Do not store diluted solutions. 
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Preparation of Standard Curve 
Mix the standard tube well by vortex and prepare a dilution series of the heat killed E.coli O157 

Standard in the concentration range of 5 x 107 CFU equivalents/mL – 104 CFU equivalents /mL by 

diluting the stock solution in Assay Diluent (Table 1). 

 

Standard 

Tubes 

5 x 108 CFU Equivalents/mL 

Heat Killed E.coli O157 

Standard (µL) 

Assay Diluent 

(µL) 

E.coli O157 (1 x 

104 equivalent 

CFUs/mL) 

1 40 360 5,000 

2 100 of Tube #1 300 1,250 

3 100 of Tube #2 300 313 

4 100 of Tube #3 300 78 

5 100 of Tube #4 300 20 

6 100 of Tube #5 300 4.8 

7 100 of Tube #6 300 1.2 

8 0 300 0 

Table 1.  Preparation of Heat Killed E.coli O157 Standard 

 

Assay Protocol 

1. Prepare and mix all reagents thoroughly before use.  

2. Each E.coli O157 sample, standard, blank, and control medium should be assayed in duplicate. 

3. Add 100 µL of heat inactivated E.coli O157 sample or standard to Anti-E.coli O157 Antibody 

Coated Plate. 

4. Cover with a Plate Cover and incubate at 37ºC for 2 hours. 

5. Remove plate cover and empty wells.  Wash microwell strips 5 times with 250 µL 1X Wash Buffer 

per well with thorough aspiration between each wash.  After the last wash, empty wells and tap 

microwell strips on absorbent pad or paper towel to remove excess 1X Wash Buffer. 

6. Add 100 µL of the diluted FITC-Conjugated Anti-E.coli O157 Monoclonal Antibody to each well. 

7. Cover with a plate cover and incubate at room temperature for 1 hour on an orbital shaker. 

8. Remove plate cover and empty wells. Wash the strip wells 5 times according to step 5 above. 

9. Add 100 µL of the diluted HRP-Conjugated Anti-FITC Monoclonal Antibody to all wells. 

10. Cover with a plate cover and incubate at room temperature for 1 hour on an orbital shaker. 

11. Remove plate cover and empty wells. Wash microwell strips 5 times according to step 5 above. 

Proceed immediately to the next step. 
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12. Warm Substrate Solution to room temperature.  Add 100 L of Substrate Solution to each well, 

including the blank wells.  Incubate at room temperature on an orbital shaker. Actual incubation 

time may vary from 2-30 minutes. 

Note: Watch plate carefully; if color changes rapidly, the reaction may need to be stopped sooner 

to prevent saturation. 

 

13. Stop the enzyme reaction by adding 100 µL of Stop Solution into each well, including the blank 

wells.  Results should be read immediately (color will fade over time). 

14. Read absorbance of each microwell on a spectrophotometer using 450 nm as the primary wave 

length. 
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Example of Results 
The following figures demonstrate typical E.coli O157 ELISA results.  One should use the data below 

for reference only.  This data should not be used to interpret actual results. 

 

 
 

Figure 1: Heat Killed E.coli O157 ELISA Standard Curve. 
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Figure 2: E.coli O157 ELISA Selectivity.  Heat killed 5 x 108 equivalent CFUs/mL bacterial culture 

was diluted in Assay Diluent and subjected to E.coli O157 ELISA Kit according to Assay Protocol. 

 

 

Anti-E.coli O157 Monoclonal Antibody Selectivity Relative Reactivity 

E.coli O157 +++++ 

Salmonella O30 (hilversum, urbana) +++++ 

E.coli O126:H6 - 

E.coli O142H6 - 

E.coli O116:H10 - 

E.coli O119:H27 - 

E.coli O20 - 

E.coli O125 - 

E.coli O55 - 

E.coli O111 - 

E.coli O7 - 

E. hermanii - 

Brucella melitensis - 

Citrobactor freundii - 



 

8 

Brucella abortus - 

Proteus vulgaris - 

Klebsiella pneumoniae - 

Shigella sonnei - 

Pseudomonas aeruginosa - 

Yersinia enterocolitica - 

Salmonella boydii - 

Salmonella flexneri - 

Salmonelladysenteriae - 

Table 2. E.coli O157 ELISA Specificities. 

 

References 
1. Duc HM, Son HM, Yi HPS, et al. (2020) Isolation, characterization and application of a polyvalent 

phage capable of controlling salmonella and Escherichia coli O157: h7 in different food 

matrices. Food Res Int. 131:108977.  

2. Eichhorn I, Semmler T, Mellmann A, et al. (2018) Microevolution of epidemiological highly 

relevant non-O157 enterohemorrhagic Escherichia coli of serogroups O26 and O111. Int J Med 

Microbiol. 308:1085–1095.  

3. Jung Y, Coronel-Aguilera C, Doh IJ, et al. (2020) Design and application of a portable 

luminometer for bioluminescence detection. Appl Opt. 59(3):801–810.  

4. Albanese A, Sacerdoti F, Seyahian EA, et al. (2018) Immunization of pregnant cows with Shiga 

toxin-2 induces high levels of specific colostral antibodies and lactoferrin able to neutralize E. coli 

O157: h7pathogenicity. Vaccine. 36:1728–1735.  

5. Bai X, Mernelius S, Jernberg C, et al. (2018) Shiga toxin-producing Escherichia coli infection in 

jonkoping county, sweden: occurrence and molecular characteristics in correlation with clinical 

symptoms and duration of stx shedding. Front Cell Infect Microbiol. 8:125.  

6. Xiaoli L, Figler HM, Goswami Banerjee K, et al. (2018) Non-pathogenic Escherichia coli enhance 

stx2a production of E. coli O157: h7Through both bama-dependent and independent 

mechanisms. Front Microbiol. 9:1325.  

7. Khan SB, Zou G, Xiao R, et al. (2018) Prevalence, quantification and isolation of pathogenic shiga 

toxin Escherichia coli O157: h7along the production and supply chain of pork around hubei 

province of China. Microb Pathog. 115:93–99. 

8. Hoang HA, Nhung NTT.. (2018) Development of a bacteriophage-based method for detection of 

Escherichia coli O157: h7in fresh vegetables. Food Saf (Tokyo). 6:143–150.  

9. Zhang Y, Yan C, Yang H, et al. (2017) Rapid and selective detection of E. coli O157: h7combining 

phagomagnetic separation with enzymatic colorimetry. Food Chem. 234:332–338.  

 

 

Warranty 
These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in 

accordance with their instructions.  THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED 

WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR 

WARRANTY OF FITNESS FOR PARTICULAR PURPOSE.  CELL BIOLABS’s sole obligation and purchaser’s 

exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products. 

In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the 

products. 
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Contact Information 
Cell Biolabs, Inc. 

7758 Arjons Drive 

San Diego, CA 92126 

Worldwide: +1 858-271-6500 

USA Toll-Free: 1-888-CBL-0505 

E-mail: tech@cellbiolabs.com 

www.cellbiolabs.com 
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