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2. Indirect ELISA

2.1. The first experiment will demonstrate how to use indirect ELISA to determine the presence of anti-influenza virus antibodies in serum obtained from influenza-infected mice (1-WIDE).  To begin, add 50 L of purified antigen – in this case, 2mg/mL of purified A/PR/8 Influenza A virus – to each well of a 96-well ELISA plate (2-MED).
2.1.1.  Talent approaches bench containing equipment for the experiment, wearing the appropriate PPE, including a lab coat and gloves. Authors: It is critical to wear the appropriate PPE on your filming day. This video is meant to be an education tool and we should be presenting ‘golden standard’ safety practices. 
2.1.2.  Talent adds 50 L of purified A/PR/8 Influenza A virus to the wells in a 96-well plate. Video editor: Feel free to cut this shot whenever it suits the VO. The talent did the whole plate since it was required for the protocol. 

2.2. Next, cover the plate with an adhesive cover (1-MED-over-the-shoulder) and incubate it overnight at 4 °C to allow the antigen to bind to the plate (2-WIDE-TXT).
2.2.1.  Talent covers the plate with an adhesive plate cover.  Note: This shot is slated as 2.2.1 and 2.2.2 (also one of the takes can be used for 3.6.2) but I do not see the talent putting the plate in the fridge in the footage. That comes in a separate shot. 
2.2.2.  Talent places the plate inside the refrigerator. TEXT: 4 °C, O/N 

2.3. The following day, remove the coating solution by flicking the plate over a sink (1-MED). 
2.3.1.  Talent flicks the plate over the sink to remove the excess liquid.

2.4. Next, block the remaining protein-binding sites in the coated wells by adding 200 L of a blocking buffer – here 5% donkey serum in 1X PBS – to each well (1-MED-over-the-shoulder).  Leave the plate to incubate for at least 2 hours at room temperature (2-MED-TXT).
2.4.1.   Talent pipets 200 L of blocking buffer to each well in the plate.
2.4.2.   Talent sets a timer for 2 hours, leaving the plate on the bench.  TEXT:  2 h, RT; Alternatively, O/N, 4 °C

2.5. Following the incubation, remove the blocking buffer (1-MED), and then wash the plate by adding 200 L of 1X PBS containing 1% Tween-20 (2-MED-over-the-shoulder).  Flick the plate over the sink once more to remove the wash (3-MED).
2.5.1.   Talent removes the blocking buffer by flicking the plate into a sink. Use one of the takes from 3.5.1.
2.5.2.   Talent pipets 200 L of 1X PBS containing 1% Tween-20 to the wells.
2.5.3.   Talent flicks the plate to remove the wash. Use one of the takes from 3.5.1.

2.6. Then, prepare the test samples by adding 460 L PBS to a fresh tube, and then adding 40 L of serum to make a 1:12.5 dilution (1-MED). Then, add 300 l of PBS to a second tube, and then add 100 L of the first dilution (2-CU).  Continue this serial dilution range until obtaining a final sample with the dilution of 1:204,800 (3-MED-TXT). 
2.6.1.   Talent pipets the 40 L of serum into 460 L of PBS.
2.6.2.   Talent pipets 100 L of the first dilution into a second tube already containing 300 l of PBS. Video editor: This was mis-slated as 2.6.1
2.6.3.   Talent completes the series of dilutions. Videographer: The tubes in the rack should be in the shot TEXT: 7 1:4-dilutions 

2.7. Add the serially-diluted serum samples, in triplicate to the wells (1-CU-TXT).  Cover the plate with an adhesive cover (2-MED-over-the-shoulder) and incubate at room temperature for an hour (3-MED-TXT). 
2.7.1.   Talent adds diluted serum samples in triplicate to the wells. TEXT: In this example, triplicate wells run across the plate and the dilutions run down the plate.
2.7.2.   Talent covers the plate with adhesive cover.  Video editor: 2.7.2 and 2.7.3 were filmed in one shot and slated accordingly. 
2.7.3.   Talent sets the timer for 1 hour.  TEXT:  1 h, RT

2.8. Next, remove the samples by flicking the plate into the sink (1-CU) and then wash the plate by adding 200 L of 1X PBS containing 1% Tween-20 (2-MED-over-the-shoulder).  Once again, flick the plate to remove the wash (3-MED).
2.8.1.   Talent remove the samples by flicking the plate into a sink. Use one of the takes from 3.5.1
2.8.2.   Talent pipets 200 L of 1X PBS containing 1% Tween-20 to the wells. See multiple takes from 2.5.2.
2.8.3.   Talent flicks the plate to remove the wash. Use one of the takes from 3.5.1.

2.9. Now, add 100 L of an enzyme-conjugated secondary antibody, which in this experiment is a horseradish peroxidasen alkaline phosphatase, or AP, or HRP, – conjugated donkey anti-mouse secondary, to each well (1-MED).  Incubate the plate for 1 hour at room temperature (2-MED-TXT).… and flick the plate to remove any excess liquid.
2.9.1.   Talent pipets 100 L of the diluted secondary antibody to each well.
2.9.2.   Talent sets a timer for 1 hour.  TEXT:  1 h, RT
2.9.3.  Added shot: Video editor – Use one of the takes from 3.5.1.

2.10.  After incubating with the secondary antibody, remove the secondary antibody by flicking the plate into the sink, wash the plate with 1X PBS containing 1% Tween-20 (1-MED), and then, apply 100 L of the indicator substrate at a concentration of 1 mg/mL to each well (2-CU). Incubate the plate with the substrate for 5-10 minutes at room temperature (3-MED).  In this example, the colorless  3,3’,5,5’-tetramethylbenzidine p-nitrophenyl Phosphate – or TMBPNPP – substrate turns a yellow blue color when AP is present (4-ECU).
2.10.1.   Talent washes the plate with 1X PBS containing 1% Tween-20. See multiple takes from 2.5.2.
2.10.2.   Talent pipets 100 L of substrate to each well.
2.10.3.   Talent sets the timer for 10 minutes.
2.10.4.   Show detail of the plate to capture the change in color in the wells.

2.11. After 10 minutes, stop the enzymatic reaction by adding 100 L of 2N Sulfuric acid (1-MED).  The samples will turn a yellow color.
2.11.1. Talent adds 100 L 2 N H2SO4.

2.12. Within 30 minutes of adding the stop solution, insert the plate into a microplate reader (1-WIDE) and read the plate at 405 nm to determine the absorbance of the wells (2-MED).
2.12.1. Talent inserts the plate into a microplate reader.
2.12.2. (Video editor: Use this shot for 5.4.1. in results) Talent sets the machine to the appropriate wavelength and hits start.


3. Sandwich ELISA

3.1. To begin the sandwich ELISA, the plate must be coated with purified capture antibody (1-WIDE).  To do this, add 100 L of the capture antibody, at a concentration within the 1-10 g/mL range, to each well of a 96-well ELISA plate (2-MED-over-the-shoulder).  
3.1.1. Talent approaches the bench wearing appropriate PPE, including a lab coat and gloves, carrying reagents needed for the experiment.
3.1.2. Talent pipets 100 L of the capture antibody to each well.

3.2. Next, cover the plate with an adhesive plate cover (1-CU) and then incubate the plate overnight at 4 °C (2-WIDE-TXT).
3.2.1.  Talent covers the plate with an adhesive plate cover. 
3.2.2.  Talent walks to a refrigerator and places the plate inside.  TEXT:  4oC, O/N Video editor: Use one of the takes from 2.2.2.

3.3. After the incubation, remove the coating solution by flicking the plate over a sink (1-MED).
3.3.1.   Talent flicks the plate over the sink to remove the solution. Video editor: Use one of the takes from 2.3.1.

3.4. Now, block the remaining protein-binding sites in the coated wells by adding 200 L of 5% nonfat dry milk to the wells (1-MED-over-the-shoulder).  Incubate the plate at room temperature for at least 2 hours (2-CU-TXT).
3.4.1.   Talent pipets 200 L of blocking buffer to the wells.
3.4.2.   Zoom in on the talent setting a timer for 2 hours.  TEXT:  2 h, RT; Alternatively, O/N, 4 °C

3.5. Next, remove the blocking buffer (1-MED), and then wash the wells with 1X PBS containing 1% Tween-20 (2-MED-over-the shoulder).   Remove the wash by flicking the plate over the sink (3-MED).
3.5.1.   Talent flicks the plate over a sink to remove the blocking buffer.
3.5.2.   Talent pipets 1X PBS containing 1% Tween-20 into the wells. See multiple takes from 2.5.2.
3.5.3.   Talent flicks the plate over the sink to remove the wash. Video editor: Use one of the takes from 3.5.1.

3.6. Now, add 100 L of the test sample to the wells (1-MED).  Seal the plate with an adhesive cover (2-MED-over-the-shoulder) and then incubate it at room temperature for 2 hours (3-CU-TXT). 
3.6.1.   Talent pipets 100 L of samples to the wells.
3.6.2.   Talent seals the plate with an adhesive cover. Video editor: Use footage from 2.2.1. There were several takes to choose from. Alternatively, you can use footage from the combined shot of 3.6.2 and 3.6.3.
3.6.3.   Zoom in on the talent setting a timer for 2 hours.  TEXT:  2 h, RT; Alternatively, O/N, 4 °C  Video editor: See combined shot of 3.6.2 and 3.6.3.

3.7. After incubation, remove the samples by flicking the plate over the sink and then Wwash the wells with 200 L 1X PBS containing 1% Tween-20 (1-MED).  Flick the plate over the sink to remove the wash (2-MED), and then add 100 L of enzyme-conjugated detection antibody to the wells (3-MED-over-the-shoulder).  Seal the plate with an adhesive cover (4-MED). Leave the plate to incubate at room temperature for 2 hours (5-CU-TXT).  
3.7.1.   Talent pipets 200 L 1X PBS containing 1% Tween-20 to the wells. See multiple takes from 2.5.2.
3.7.2.   Talent flicks the plate over the sink. Use one of the takes from 3.5.1.
3.7.3.   Talent adds 100 L of the detection antibody to the wells.
3.7.4.   Talent seals the plate with an adhesive cover. Video editor: Use one of the takes from 3.2.1. Alternatively, use combined shot of 3.7.4 and 3.7.5.
3.7.5.   Talent sets the timer for 2 hours with the plate on the bench in the background.  TEXT:  2 h, RT Video editor: See combined shot of 3.7.4 and 3.7.5.

3.8.  After the incubation, remove the unbound detection antibody by flicking the plate over a sink (1-MED) and wash the wells with 200 L 1X PBS containing 1% Tween-20 (2-MED-over-the-shoulder).

3.8.1.   Talent flicks the plate over the sink. Video editor: Use any of the shots of the talent flicking the plate over the sink. 
3.8.2.   Talent adds 200 L 1X PBS containing 1% Tween-20 to the plate. Video editor: Use one of the takes from 2.5.2.

3.9. Next, add 100 L of the indicator substrate at a concentration of 1 mg/mL (1-MED) and incubate the plate for 5-10 minutes at room temperature (2-MED).  
3.9.1.   Talent adds 100 L of substrate to the wells.
3.9.2.   Talent sets the timer for 10 minutes.

3.10. After 10 minutes, stop the enzymatic reaction by adding 100 L 2N sulfuric acid to the wells (1-MED-over-the-shoulder) and then read the plate within 30 minutes of adding the stop solution in a microplate reader (2-WIDE).
3.10.1. Talent adds 100 L of 2N H2SO4 to the plate.
3.10.2. Talent places the plate in a microplate reader. Videographer – please get two takes – one longer take of the sample running for a little while as the talent watches – this will be used in results

4. Competitive ELISA

4.1. To perform a competitive ELISA, first coat the wells of a 96-well ELISA plate with 100 L of purified antigen at a concentration of 1-10 g/mL (1-MED).  Cover the plate with an adhesive plate cover (2-CU) and then incubate overnight at 4 °C (3-WIDE-TXT).
4.1.1.   Talent pipets 100 L of purified antigen solution into the wells.
4.1.2.   Talent wraps the plate with an adhesive plate cover. Video editor: Use one of the takes from 3.2.1.
4.1.3.   Show the talent approaching a cold room carrying the plate.  TEXT:  4 °C, O/N Video editor: Use one of the takes from 2.2.2.

4.2. Following this, remove the unbound antigen solution from the wells by flicking the plate over a sink (1-MED).
4.2.1.   Talent flicks the plate over a sink. Video editor: Use one of the takes of 2.3.1.

4.3. Next, block the remaining protein-binding sites in the coated wells by adding 200 L of blocking buffer to each well, which can be either 5% non-fat dry milk in PBS (1-MED-over-the-shoulder).  Incubate the plate for at least 2 hours at room temperature (2-CU-TXT).
4.3.1.   Talent pipets 200 L of 5% non-fat dry milk into the wells. Video editor: You can also use one of the takes from 3.4.1.
4.3.2.   Talent sets a timer for 2 hours.  TEXT:  2 h, RT; Alternatively, O/N, 4 °C Video editor: Use takes from 3.4.2.

4.4. While blocking the wells, prepare the antigen-antibody mixture in a 1.5 mL conical tube by adding 150 L of sample antigen to 150 L of primary antibody for each well in the assay (1-MED-TXT). Incubate this mixture for 1 hour at 37 °C (2-MED-TXT).
4.4.1.   Talent mixes together the sample antigen with the primary antibody in a 1.5 mL conical tube. TEXT: In this example, half of the plate is used.
4.4.2.   Talent places the conical tubes in a 37oC incubator water bath and sets a timer for 1 hour.  TEXT:  1 h, 37 °C

4.5. Now, remove the blocking buffer from the wells by flicking the plate over a sink (1-MED).  Then, wash the wells with 1X PBS containing Tween-20 (2-MED-over-the-shoulder) …and then add 100 L of the sample antigen-primary antibody mixture (3-MED).  Leave the plate to incubate at 37 °C for 1 hour (4-WIDE).
4.5.1.   Talent flicks the plate over a sink to remove the blocking buffer. Use one of the takes from 3.5.1.
4.5.2.   Talent washes the wells with 1X PBS containing Tween-20. See multiple takes from 2.5.2.
4.5.3.   Talent pipets 100 L of the sample antigen-antibody mixture to the wells. Video editor: Use take 2. 
4.5.4.   Talent places the plate in an incubator  warm room set to 37oC and sets a timer.  TEXT: 1 h, 37 °C

4.6.   Next, remove the sample mixture by flicking the plate over a sink (1-MED), and then wash the wells with 1X PBS containing 1% Tween-20 to remove any unbound antibody (2-MED-over-the-shoulder).
4.6.1.   Talent flicks the plate over a sink. Use one of the takes from 3.5.1.
4.6.2.   Talent washes the wells with 1X PBS containing 1% Tween-20. See multiple takes from 2.5.2.

4.7.   Add 100 L of an enzyme conjugated secondary antibody, which in this case is AP-conjugated, to each well (1-MED), and incubate the plate for 1 hour at 37 °C (2-WIDE-TXT).
4.7.1.   Talent pipets 100 L of the enzyme conjugated secondary antibody to the wells.
4.7.2.   Talent places the plate in a 37C incubator warm room and sets the timer.  TEXT:  1 h, 37 °C Video editor: Use takes from 4.7.2.

4.8. Following this, wash the plate with 1X PBS containing 1% Tween-20 (1-MED), and then add 100 L of the substrate solution to each well (2-MED-over-the-shoulder).  Wait for 5-10 minutes (3-CU).
4.8.1.   Talent washes the plate with 1X PBS containing 1% Tween-20. See multiple takes from 2.5.2.
4.8.2.   Talent adds 100 L of the substrate solution to each well.
4.8.3.   Talent sets the timer for 10 minutes.

4.9. After 10 minutes, stop the enzymatic reaction by adding 100 L 2N sulfuric acid (1-MED) and then measure the absorbance in a microplate reader within 30 minutes of adding the stop solution (2-WIDE).
4.9.1.   Talent adds 100 mL 2N H2SO4.
4.9.2.  Talent walks the plate over to a microplate reader.

 
 
5. Results 

5.1. For the semi-quantitative indirect ELISA assay, the presence of influenza A virus antibodies in serially diluted samples of serum from influenza A-infected mice was determined by reading the absorbance of each well at 405 nm in a plate reader (1-MED-over-the-shoulder).   This raw data is exported to a spreadsheet for calculation purposes (2-MED).
5.1.1.   Talent removes the plate from the plate reader.
5.1.2.   Talent sits down at the computer and opens an Excel spreadsheet.

5.2. In this experiment, the serially diluted serum samples, which range from 1:12.5 to 1:204,800, were repeated in triplicate (1-LM).  To analyze the data, the mean absorbance value is therefore calculated for each set of triplicates by adding all the values for each dilution and dividing the sum by 3 (2-LM).
5.2.1.  See storyboard: Author Figure 1, highlight the sample rows
5.2.2.  See storyboard: Author Figure 1, show the equation and highlight the mean absorbance values

5.3. Once the mean for each set of triplicates is determined, the mean OD450 readings are plotted (1-LM) against the serial dilutions (2-LM).  The OD readings decrease as the serum is diluted, indicating that less antibodies are found in the more diluted samples (3-LM).  
5.3.1.   See storyboard: Author Figure 2, highlight the Y- axis
5.3.2.   See storyboard: Author Figure 2, highlight the X-axis
5.3.3.   See storyboard: Author Figure 2, highlight the decreasing plotted black line 

5.4.  In the quantitative sandwich ELISA, dilutions of a known standard - in this case, recombinant human TNF - were added to a 96-well plate and read along with the unknown samples (1-MED).  
5.4.1.   Use longer take from 3.10.2 (see note to videographer) – Talent places plate into reader and starts Video editor: There is a shot labeled 5.4.1 that should be used here. 

5.5. To create the standard curve, the mean absorbance value for each set of readings of the known concentrations was calculated (1-LM).  Then, the mean absorbance value is plotted on the y-axis (2-LM) against the known protein concentrations on the x-axis (3-LM). A best fit curve is added through the points in the graph (4-LM).
5.5.1.  See storyboard: Author Figure 3, highlight the mean absorbance rows.
5.5.2.  See storyboard: Author Figure 4, highlight the y-axis.
5.5.3.  See storyboard: Author Figure 4, highlight the x-axis.
5.5.4.  See storyboard: Author Figure 4, highlight the best fit curve.

5.6. Once the standard curve is generated, the amount of TNFprotein in the test sample can be determined by first calculating the mean absorbance value for the test sample (1-LM).  In this example, the test samples gave OD450 readings of 0.636 and 0.681 (2-LM).   Adding those values and dividing the sum by 2 gives an average of 0.659 (3-LM). 
5.6.1.   See storyboard: Show author figure 3 and the equation for the mean.
5.6.2.   See storyboard: Highlight the test sample OD450 readings
5.6.3.   See storyboard: Input those values into the calculation of the mean equation

5.7. From the y-axis on the standard curve graph, extend a horizontal line from this absorbance value to the standard curve (1-LM).  At the point of intersection, extend a vertical line to the X-axis and read the corresponding concentration, which in this test sample corresponds to a TNF concentration of 38.72 pg/mL (2-LM-TXT).  
5.7.1.   See storyboard: Author Figure 4, draw the dotted line from the y-axis to the standard curve.
5.7.2.   See storyboard: Author Figure 4, draw the dotted line from the point of intersection on the standard curve to the x-axis and flash in the concentration text.  TEXT:  OD450 0.6585 = 38.72 pg/mL


