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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.2.1; 2.3.3; 3.1.1; 3.1.2; 3.6.1 and 4.8.1
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.2.1 and 3.1.1
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? NO
As indicated in the protocol steps 3.1.2 through 4.2.3 are to be performed in a biosafety cabinet.
For step 3.2.7 we are using an automated cell-counter (Vi-CELL XR from Beckman-

Coulter). The device can generate brightfield microscopic images of the trypan-blue

stained cells and automatically labels dead and live cells. It might be useful to show

representative images in the video. It would provide an exemplary outcome of the

trypan-blue assay and would be useful for researchers, who are manually counting live

vs. dead cells. 

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Trevor Smith: The method can support the development of immune therapies, such as vaccines for infectious diseases and cancer. The described guinea pig IFN-gamma ELISpot can be adopted by researchers to characterize cellular responses in this highly relevant model [1-MED]. 
1.1.1. Named author states the above, looking slightly off to the side. 
1.2. Katherine Schultheis: Characterization of immunotherapeutics in the guinea pig model was limited to measurement of humoral immunity in the past. The ELISpot assay overcomes this limitation and will help researchers to generate more meaningful data with the guinea pig model. [1-MED].   
1.2.1. Named author states the above, looking slightly off to the side. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Katherine Schultheis: The main advantage of this technique is that the cells are obtained from samples of peripheral blood. No necropsy is required. This allows the measurement of magnitude and kinetic of T-cell responses in individual guinea pigs during natural infection or throughout a vaccine regimen [1-MED].
1.3.1. Named author states the above, looking slightly off to the side.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Katherine Schultheis: Demonstrating the procedure will be Holly Pugh, a Research Associate from Inovio’s preclinical R&D department. 

1.4.1. Interview style: Author saying the above 

1.4.2. Holly looks up from workbench or desk or microscope and acknowledges the camera.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
All methods described here have been approved by the Animal Care and Use Committee (ACUC) of Acculab. 

Protocol: (read by voice talent at JoVE)
2. Preparation of ELISpot-Plates and Cell-Stimulation
2.1. To begin, add 15 microliters of 35% ethanol to each well of an ELISpot (Pronunciation: Ellie – Spot) assay plate [1-CU]. After 60 seconds, add 150 microliters of P-B-S to each well [2-CU]… and invert the plate to stop ethanol pretreatment [3-CU].

2.1.1. Talent adds ethanol to 1-3 wells of a plate. 

2.1.2. Talent adds PBS to the plate.

2.1.3. Talent inverts the plate to empty the contents out. 

2.2. Holly Pugh: Great care should also be exercised when handling the ELISpot assay plates to avoid contamination or damaging the membrane [1-MED].

2.2.1. Named author states the above, looking slightly off to the side. 
2.3. To wash the plate, add 250 microliters of P-B-S to each well [1-CU-TXT]. After repeating the wash two more times [2-CU], add 100 microliters of capture anti-guinea pig I-F-N-gamma antibody V-E-4 to each well [3-CU].

2.3.1. Talent adds PBS to 1-3 wells of the plate. Videographer: Obtain multiple takes, this is repeated. 

2.3.2. Use 2.1.3.

2.3.3. Talent adds capture anti-guinea pig IFN-gamma antibody V-E4 to 1-3 wells of the plate. 
2.4. Then, incubate the plate for at least 12 hours at 4 degrees Celsius [1-MED]. After the incubation period, wash the plates three times [2-CU].

2.4.1. Talent plates the plate into the fridge and shuts the door. 

2.4.2. Use 2.3.1.

2.5. Add 200 microliters of blocking buffer to each well [1-CU-TXT]. Incubate the plate at room temperature for 2 hours [2-MED]. Then, wash the plates three more times [3-CU].

2.5.1. Talent adds blocking buffer to 1-3 wells of the plate. 
2.5.2. Talent sets the plate aside to incubate at room temperature. Videographer obtain multiple takes, this is repeated.

3. Blood Sample Processing
3.1. Prepare conical tubes with 4.5 milliliters of room temperature density-gradient medium [2-CU].Then, mix an equal volume of Hank’s balanced salt solution with the blood [1-CU-TXT].
3.1.1. Talent places tubes with density gradient medium in biosafety cabinet.
3.1.2. Talent mixes salt solution with the centrifuged blood in a biosafety cabinet. TEXT: HBSS. Video editor: Show text overlay when VO says “Hank’s balanced salt solution”.  Video editor: The shots and VO for this step where switched in order. I do not know if these shot numbers accurately reflect what was filmed. 
3.2. Then, layer the diluted blood gradually over the density gradient medium, taking care not to disturb the interface [1-CU]. After this, centrifuge the tubes at 800 g’s for 30 minutes without brakes [2-MED-TXT].

3.2.1. Talent carefully layers the diluted blood on the medium in the conical tube holding the tube at a 45 degree angle. 

3.2.2. Talent shuts the centrifuge lid and starts the spin. TEXT: See text for alternative methods Videographer: Obtain multiple takes. Do not show what the talent is putting in the centrifuge so this shot can be reused. 

3.3. Remove the tube from the centrifuge, taking care not to disturb the layers [1-MED]. After correctly identifying the layers [2-LM], aspirate the complete buffy-coat layer to harvest the P-B-M-C’s [3-ECU].
3.3.1. Talent carefully removes the tube from the centrifuge.

3.3.2. Video editor: Show figure 2

3.3.3. Talent uses a pipette to remove the buffy coat layer. 

3.4. Holly Pugh: Slowly layer HBSS-diluted blood on the density gradient medium, avoid any disturbance of the tube and turn off centrifuge breaks.
3.4.1. Named author states the above, looking slightly off to the side. 

3.5. Transfer the cells to a new 15-milliliter tube [1-CU]. Then, dilute the cells in R-10 medium to a total volume of 15 milliliters [2-CU-TXT].

3.5.1. Talent transfers the cells harvested in the previous step to a new tube. 

3.5.2. Talent adds R10 medium to the cells. TEXT: See text for R10 medium components

3.6. After pelleting the cells, discard the supernatant and resuspend the cells in 15 milliliters of R-10 medium [1-CU-TXT].

3.6.1. Talent removes the supernatant from the pellet of cells and adds R10 medium to the pellet. TEXT: Repeat wash 1x

3.7. Pass the cell suspension through a 70-micrometer cell strainer into a new tube [1-CU]. Count the cells and determine the number of living cells with a trypan-blue exclusion test [2-CU]. Then, dilute the cells with R-10 medium [3-CU-TXT].

3.7.1. Talent passes the cells through a cell strainer into a new tube. 

3.7.2. Talent adds 50µl cell suspension into Vicell cup with 450µl PBS places Vicell cup in sample holder of Vicell-counter.
3.7.3. Added LM shot: Vicell holder with sample turns into counting position. Video editor: images ‘Vicell image.tif’ and ‘Vicell image annotated.tif’.
3.7.4. Talent adds R10 medium to the cells. TEXT: 1 x 106 live cells / mL
4. Plate Preparation and Cell-Plating

4.1. First, remove the blocking buffer and wash the plates [1-CU]. For each P-B-M-C sample, include triplicates of the positive control, negative control, and each experiment-specific stimulant [2-CU]. Dilute the protein-peptide pool in R-10 medium to three times the desired final concentration [3-CU].

4.1.1. Use 2.3.1.

4.1.2. Show detail of a labeled plate with the positive controls, negative controls, and experiment-specific stimulants labeled. 

4.1.3. Talents adds the protein-peptide pool to R10 medium . 

4.2. After this, add 50 microliters of the peptide-R-10 medium mixture to the stimulant testing wells of the plate [1-CU]. Then, add 50 microliters of empty peptide formulation in R-10 medium to the negative control wells of the plate [2-CU]. Add Con-A in R-10 medium to the positive control wells of the plate [3-CU-TXT]. Then, add 100 microliters of the PBMC suspension to all of the wells.
4.2.1. Talent adds peptide-R10 medium mixture to 1-3 of the stimulant testing wells.

4.2.2. Talent adds empty peptide formulation in R10 medium to 1-3 of the negative control wells of the plate.

4.2.3. Talent adds ConA in R10 medium to 1-3 of the positive control wells of the plate. TEXT: 5 μg/mL concanavalin A. Video editor: Show text overlay when VO says “ConA in R10 medium”.
4.2.4. Talent adds 100ul of PBMC suspension to 1-3 of the wells.

4.3. Place the ELISpot plate onto an even surface in the incubator [1-MED-TXT]… and avoid disturbing the plate during the incubation period [2-MED].

4.3.1. Talent carefully places the plate in the incubator, checking to make sure it is sitting on a level surface. TEXT: 5% CO2; 37 °C; 18 h

4.3.2. Talent shuts the incubator door.
5. Detection of Interferon-Gamma Positive Spots 
5.1. After carefully removing the plate from the incubator, invert the plate to remove the supernatant [1-CU]. Then, wash the plate three times [2-CU].
5.1.1. Talent inverts the plate to remove the supernatant. 

5.1.2. Talent adds PBS to the plate on the bench outside the biosafety cabinet.
5.2. Add 100 microliters of diluted biotinylated detection capture anti-guinea pig I-F-N-gamma antibody N-G-3 to each well [1-CU-TXT]. Then, incubate the plate at room temperature for two hours [2-MED].

5.2.1. Talent adds biotinylated detection capture anti-guinea pig I-F-N-gamma antibody N-G-3 to 1-3 wells of the plate. TEXT: Filter antibody solution prior to use 

5.2.2. Talent sets plate on the bench.

5.3. Invert the plate to remove the antibody-solution [1-CU]… and repeat the wash three times [2-CU].

5.3.1. Talent inverts the plate. Videographer: Obtain multiple takes, this is repeated. 
5.3.2. Use 5.1.2
5.4. After removing the P-B-S from the plate, add 100 microliters of A-L-P-conjugated streptavidin diluted in blocking buffer to each well [1-CU-TXT]. Then, incubate the plate at room temperature for one hour [2-MED].

5.4.1. Talent adds diluted ALP-conjugated streptavidin to 1-3 wells of the plate. TEXT: Filter solution prior to use 

5.4.2. Use 5.2.2.

5.5. Invert the plate to discard the A-L-P-streptavidin solution [1-CU]… and wash the plate once [2-CU]. Invert the plate and blot it against a clean paper towel to remove any excess P-B-S [3-CU].
5.5.1. Use 5.3.1.

5.5.2. Use 5.1.2.

5.5.3. Talent uses a paper towel to remove excess PBS from the plate. 

5.6. After this, wash the plate with 250 microliters of ultra-pure D-I water per well [1-CU]. Invert the plate and remove the excess water with a clean paper towel [2-CU].

5.6.1. Talent washes the plate with DI water. 

5.6.2. Talent inverts the plate and removes water with a clean paper towel. 

5.7. Next, add 100 microliters of B-C-I-P N-B-T substrate solution to each well [1-CU]. Incubate the plate at room temperature for 20 minutes protected from light [2-MED].

5.7.1. Talent adds BCIP/NBT substrate solution to 1-3 wells of the plate. 

5.7.2. Talent sets the plate aside and covers it with aluminum foil to incubate it at room temperature in the dark.

5.8. Rinse the plate four times with D-I water [1-MED]. Then, invert and tap the plate to remove excess water [2-MED]. Finally, remove the plastic drainage from the bottom of the plate and allow the membrane to dry completely [3-MED].
5.8.1. Talent rinses the plate once under a running tap of DI water. 

5.8.2. Talent dries the plate off by inverting it and tapping it. 

5.8.3. Talent removes the plastic drainage from the bottom of the plate. 
6. Results: ELISpot Assay Used to Characterize T-cell Responses in Guinea Pigs
6.1. After successful density-gradient centrifugation, as previously demonstrated, the red viscous liquid at the bottom of the tube should contain most of the red blood cells [1-LM].
6.1.1. Figure 2A

6.2. The buffy coat layer [1-LM] is between a layer of plasma [2-LM] and the density gradient medium [3-LM].

6.2.1. Figure 2A Video editor: Indicate the buffy coat layer. 
6.2.2. Figure 2A Video editor: Indicate the plasma.
6.2.3. Figure 2A Video editor: Indicate the density medium. 
6.3. Pre-treating the wells prior to adding the capture antibody the assay displayed improved definition [1-LM] along with a reduction in the number of unspecific spots in the negative control wells. Spots are indicative of Interferon-gamma producing T-cells within the PBMC population [2-LM].

6.3.1. Figure 3A 

6.3.2. Figure 3A Video editor: Emphasize the ConA positive control wells for the No pre-treatment plate and the EtOH pretreatment plate. 
7. Conclusion (said by authors on camera)

7.1. Katherine Schultheis: While attempting this procedure, it’s important to remember to carefully but quickly process blood with proper aseptic technique. This will improve cell viability and spot formation and will reduce nonspecific spot formation [1-MED].
7.1.1. Named author states the above, looking slightly off to the side. Video editor: You may show representative footage from 3.2.1.
7.2. Holly Pugh: Don't forget that working with blood and BCIP/NBT substrate  can be hazardous and precautions such as wearing appropriate PPE should always be taken while performing this procedure [1-MED].   
7.2.1. Named author states the above, looking slightly off to the side.
7.3. Katherine Schultheis: I believe that this protocol allows researchers to study diseases with important T-cell components such as TB, Ebola, and HSV. Importantly, it will refine the development of vaccine protocols in this highly relevant model and reduce the use of less relevant animal models [1-MED].
7.3.1. Named author states the above, looking slightly off to the side.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

3.7.2 –  Vicell image.tif -  Image of PBMCs after Trypan-Blue staining in automated cell counter.

3.7.2 – Vicell image annotated.tif PBMC image indicating live and dead cells after Trypan Blue staining in automated cell counter 
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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