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Enzyme-Linked Immuno-Sorbent Assay (ELISA)

Antibodies can be measured in this rapid and simple immunoassay protocol.  A range of enzyme labels and substrates for each enzyme may be selected to suit the particular application in mind.  This protocol combines horseradish peroxidase (HRP)-coupled anti-immunoglobulin (HRP-anti-Ig) and TMB chromogen which provides a strong visual signal.  

Reagents and Equipment
1.
ELISA 96-well plates such as Nunc Immunoplate 96F (Gibco Cat. No. 4-39454 or (Thermo Scientific™ ref 439454). Use Excel to plan the plate layout(s). 
2.
0.06 M Carbonate buffer for antigen attachment): 




45.3 ml
1.0 M (8.4%)
NaHCO3



18.2 ml
1.0 M (10.6%)
Na2CO3, made up to 1 litre.

3.
Blocking solution: 2% BSA (Bovine Serum Albumin, Sigma A7906-500G : make up stock and freeze 20 ml aliquots)

Alternatives : 3% FCS (beware sera from animals exposed to FCS!), 0.5% skimmed milk powder, or 5% soya milk if it is imperative to avoid animal proteins.

4.
PBS or TBS with 0.05% Tween-20 (Polyoxyethylenesorbitol monolaurate: Sigma P-1379).

5.
HRP-conjugated anti-Ig of the appropriate species (BioRad conjugates are recommended : anti-human (Cat. No. 172-1001) and anti-mouse (172-1011)).

6.
TMB (3,3',5,5'-tetramethylbenzidine) substrate (BioLegend Ref 421101) with 1:1 mixture of Colour Reagent A and Colour Reagent B (Note 1).
7.
Stop solution 1M H2SO4 (make up or buy in from Invitrogen (Ref SS04) or BioLegend  (Stop Solution for TMB Substrate Ref 423001).
Protocol 

1.
Make up antigen to optimal dilution (e.g. 1 µg/ml) in 0.06 M carbonate buffer and add 100 µl per well.  Incubate 4°C overnight (can be over weekend if necessary).

2.
Remove antigen and add 100 µl per well of blocking solution for 30 min at 37°C. 

3.
Wash in PBS-Tween (3 washes, 40 second soaks).

4.
Add serum dilutions, 100 µl/well.

5.
Incubate 1 hr at 37°C (alternatively 2 hr room temperature).

6.
Remove serum and wash as before.

7.
Add 100 µl/well conjugate diluted (typically at 1/2000) in PBS-Tween.

8.
Incubate 1 hr at 37°C (alternatively 2 hr room temperature).

9.
Make up fresh substrate solution 

10.
Remove conjugate, wash plate, include final rinse in water (Note 2) and add substrate at 100 µl/well.

11.
Stand plate at room temperature for up to 30 min, or less if colour develops rapidly.
12.
Add Stop solution and read in ELISA reader at 450 nm.  

Notes 

1.
MB is very sensitive and can give high backgrounds. Other substrates for HRP include ABTS (2,2'-azino-di-[3-ethyl-benzthiazoline sulphonate]) from Kirkegaard and Perry, and OPD (orthophenylene diamine, Sigma P-3888).

2.
Tween inhibits the enzyme reaction to a small degree, hence the final water wash.

3
Do not add azide to PBS or sera as it strongly inhibits the enzyme reaction.

4.
Stop and/or read all plates at a standard time after addition of substrate.
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