Enzyme-Linked Immunosorbent Assay (ELISA): A Technique to Quantify Protein Concentration

Source: Elias, S., et al. A BW Reporter System for Studying Receptor-Ligand Interactions. J. Vis. Exp. (2019).

OVERVIEW

[bookmark: _GoBack]This video describes an ELISA, a technique to quickly detect and quantify antigenic substances, and provides a sample protocol to detect IL-2 in BW cell supernatants.

PROTOCOL
1. Incubation of the Transfected BW Cells with Targets
NOTE: When using the transfected BW cells for the first time, it is preferable to test them on targets that express a known ligand of the receptor of interest or on plate-bound antibodies specifically directed against the receptor of interest (cross-linking experiments; see below, section 1.2.1.3).
1. Preferably, split the BW cells 24 h before the experiment (for example, by adding 10 mL of complete medium to 2 mL of cells in culture in a new 10 cm culture plate).
2. Incubate the transfected BW cells with their targets. Perform the experiment simultaneously on control BW cells that express an empty vector (or parental BW cells). 96F plates are preferable (but 96U plates can also be used). Perform the experiment in triplicate. Suspend all the cells in the complete medium.
1. Prepare the targets. The type of target varies as a function of the objective, and can be cells, cells that have been pre-incubated with antibodies, or antibodies alone. This system has also been used with bacteria as targets5.
1. If the targets are dividing cells (i.e., cell lines), irradiate them at 6,000 rad prior to the assay. Place 50,000 of the target cells in a single well of a 96 plate (in a volume of 100 µL).
2. For experiments with antibodies and BW cells that express human FcγRs, incubate the target cells with an antibody on ice in a 96 well plate (for example, 50 µL of the target cells and 50 µL of the antibody; different antibody doses can be tested).
3. If using antibodies alone as targets (cross-linking experiments), they should be plate- bound. For this purpose, first incubate the antibodies in a complete medium in a 96F plate for 1-2 h at 37 °C and 5% CO2 (a typical starting dose is 0.5 μg of a specific antibody in 50 μL). Wash the plate to remove unbound antibodies.
NOTE: In this case, a 96F plate will enable binding of the antibody to the plate, which after addition of the transfected BW cells will lead to activation of the transfected receptor.
2. Add the BW cells (effector cells). Place 50,000 BW cells in a single well of a 96 plate (in a volume of 100 µL).
3. Complete the volume in each well to 200 µL if necessary.
4. Incubate the plates at 37 °C and 5% CO2 for 48 h (this time period can be calibrated).
3. After 48 h, freeze the plates at -20°C and thaw prior to ELISA, or use immediately for ELISA (see next steps).
2. ELISA
1. Coat an ELISA plate with an anti-mouse IL-2 antibody (anti-mIL-2). Place 0.05 µg of anti-mIL-2 in a volume of 50 µL of 1x PBS per well. Incubate the coated ELISA plate with the anti-mIL-2 antibody at 4 °C overnight or at 37 °C for 2 h.
NOTE: To perform ELISA directly after the incubation step, the ELISA plate should be coated 24 h before the end of the incubation period of the BW cells.
2. Discard the fluid in the ELISA plate and add a blocking solution (200 µL per well) which is composed of 1x PBS and 1% bovine serum albumin (BSA). Incubate the ELISA plate for 2 h at room temperature.
3. Wash the ELISA plate three times with 0.05% PBS Tween solution (i.e., 0.5 mL of Tween-20 in 1 liter of 1x PBS).
4. Take the 96 plate which has the BW cells that were incubated with their targets (step 1.3). If the plate was frozen, completely thaw it (e.g., by short incubation at 37 °C). Centrifuge the 96 plate (5 min, 515 x g) and carefully transfer 100 µL of the supernatant in each well to the pre-coated and blocked ELISA plate.
NOTE: The supernatant should be collected from the sides of each well to avoid taking the cells.
5. If desired, add recombinant mIL-2 with defined concentrations to one of the empty rows of the coated ELISA plate to generate a standard curve of mIL-2. For example, start from a mIL-2 concentration of 2,500 pg/mL and then decrease by 50% in each subsequent well; do not add mIL-2 to the last well.
6. Incubate the ELISA plate at 4 °C overnight or at 37 °C for 2 h.
7. Wash the ELISA plate four times with PBS Tween.
8. Add biotin anti-mouse IL-2 to the ELISA plate. Use a concentration of 1 µg antibody in 1 mL of 1x PBS with 1% BSA and divide into 100 µL per well.
9. Incubate at room temperature for 1 h.
10. Wash the ELISA plate six times with PBS Tween.
11. Add HRP conjugated streptavidin. Use a concentration of 1 µL streptavidin in 1 mL of PBSX1 with 1% BSA and divide it into 100 µL per well.
12. Incubate at room temperature for 30 min.
13. Wash the ELISA plate six times with PBS Tween.
14. Add 100 µL per well of TMB substrate solution. Complete this stage quickly to minimize differences between the wells due to time lags when adding the TMB.
15. Read the ELISA plate with an ELISA plate reader at 650 nm (the reading can be repeated if the signal is weak).

MATERIALS

[INSERT MATERIALS TABLE HERE]
