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A.  Will you require JoVE to record video microscopy? N
B.  Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
2.3., 2.9., 3.5., 3.6., 4.13., 4.14. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  

E.  Will the filming need to take place in multiple locations? Y, different floors at same building or nearby building 
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this ELISpot methodology is to allow the quantification of human antibody-secreting B cells from the blood. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Shiang-Jong Tzeng: This method can help answer key questions in the biomedical field about the immunology of B cells and vaccine research. 

1.2. Shiang-Jong Tzeng: The main advantage of this technique is that it allows the detection and measurement of antibody-secreting B cells at the single-cell level.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Shiang-Jong Tzeng: Demonstrating the procedure will be Tsung-Chih Tseng, a grad student from my laboratory.

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at National Taiwan University Hospital.
Protocol (read by voice talent at JoVE):
2. Human Peripheral Blood B Cell Isolation and Purification
2.1. Immediately after obtaining a 10 mL blood sample from the median cubital vein into a 15 mL tube containing potassium-supplemented EDTA [1-WIDE], invert the tube several times to prevent clot formation [2-MED].

2.1.1. Few seconds Talent capping tube OR Talent entering lab with tube OR other appropriate representative shot
2.1.2. Few seconds Talent inverting tube

2.2. Then add 35 mL of autoclaved red blood cell lysis buffer to the cells for a 5 minute incubation at room temperature [1-MED-TXT].
2.2.1. Few seconds Talent add lysis buffer to tube, with lysis buffer container visible in frame (TEXT: See text for all medium/reagent preparation details)
2.3. When light can be observed through the tube [1-CU], centrifuge the blood [2-CU-TXT] and confirm the presence of a white pellet [2-CU].
2.3.1. Shot of tube with light visible through contents

2.3.2. Tube being placed into centrifuge (TEXT: 5 min, 600 x g, RT)
2.3.3. Shot of white pellet

2.4. Remove the residual lysis buffer with 10 mL of autoclaved PBS [1-MED-TXT] and resuspend the pellet in 10 mL of RPMI 1640 medium [2-CU].

2.4.1. Few seconds Talent adding PBS to cells, with PBS container visible in frame (TEXT: 5 min, 600 x g, RT)
2.4.2. Shot of pellet if visible, then few seconds pellet being resuspended in RPMI 1640 medium
2.5. Plate the cells in a 10 cm culture dish for a 30 minute incubation at 37 °C and 5% CO2 [1-MED]. Then gently swirl the culture dish a few times [2-CU] and transfer the floating cells into a plastic 15 mL conical tube [3-CU-TXT].
2.5.1. Few seconds Talent adding cells to plate
2.5.2. Few seconds dish being swirled
2.5.3. Few seconds cells being added to tube (TEXT: Discard adherent macrophages)

2.6. After two washes by centrifugation, resuspend the pellet at a 5-10x106 cells/mL concentration in 200 microliters of cold PBS buffer [1-CU] and add 5 microliters of biotinylated anti-human antibody cocktail specific for blood cells per 1x106 cells [2-CU-TXT].
2.6.1. Shot of pellet if visible, then few seconds cells being resuspended in PBS buffer, with PBS buffer container label visible in frame
2.6.2. Few seconds antibody cocktail being added to cells, with antibody container label(s) visible in frame (TEXT: i.e. B cell negative selection cocktail)
2.7. After a 30 minute incubation on ice, wash the cells in a 10 fold excess volume of sterile PBS [1-MED] and resuspend the pellet in 5 microliters of streptavidin-conjugated microbeads per 1x106 cells for a 30 minute incubation on ice [2-CU].

2.7.1. Talent placing tube(s) into centrifuge

2.7.2. Shot of pellet if visible, then few seconds microbeads being added to cells, with microbead container label visible in frame

2.8. At the end of the incubation, add 2 mL of PBS buffer to the cells [1-MED] and place the tube onto a magnetic stand for 8 minutes at room temperature [2-MED].

2.8.1. Few seconds PBS buffer being added to cells, with PBS buffer container visible in frame

2.8.2. Talent placing tube onto magnet

2.9. When the microbeads have attached to the wall of the tube, carefully transfer the supernatant into a new conical tube [1-MED] and add 2 more mL of PBS buffer to the cells [2-MED-TXT].

2.9.1. Few seconds Talent adding supernatant to new tube, with cell tube and magnet visible in frame

2.9.2. Few seconds Talent adding PBS to cells in tube (TEXT: Repeat incubation/pool supernatant)

2.10. After the second supernatant collection, collect the pooled cells by centrifugation [1-MED] and transfer the cells to a 5 mL polystyrene tube in fresh PBS buffer at a 1x107 cells/mL concentration [2-MED].
2.10.1. Talent adding tube(s) to centrifuge
2.10.2. Few seconds Talent adding cells to tube

3. Naïve and Memory B Cell and Plasmablast/Plasma Cell Sorting

3.1. To isolate the specific B cell subsets, add 1-2 micrograms of human IgG per 1x106 cells for a 10 minute incubation on ice [1-WIDE].

3.1.1. Few seconds Talent adding antibody to cells, with antibody container visible in frame (Author note: this 3.1.1. should be deleted) Shot not filmed?
3.2. After performing non-specific blocking, add 1 microgram of each selection antibody per 1x106 cells to the tube with gentle mixing for a 30 minute incubation on ice [1-MED-TXT].

3.2.1. Few seconds Talent adding at least one antibody to tube, with antibody containers visible in frame (TEXT: see text protocol for blocking procedure)

3.3. During the last 5 minutes of the incubation, add 5 microliters of 7-AAD (Pronounce: seven-A-A-D) to the cells [1-CU-TXT].
3.3.1. 7-AAD being added to cells, with 7-AAD container label visible in frame (TEXT: 7-AAD = 7-aminoactinomycin D)  

3.4. Then add 2 mL of fresh PBS to the cells [1-CU] and vortex before centrifuging [2-CU].

3.4.1. PBS being added to cells, with PBS container visible in frame

3.4.2. Few seconds tube being vortexed

3.5. Resuspend the pellet in fresh sorting buffer at a 1-5x107 cells/mL concentration [1-CU] and filter the cells through a 40 micron cell strainer into a new 5 mL polystyrene tube [2-CU].

3.5.1. Shot of pellet if visible, then few seconds cells being resuspended in sorting buffer, with sorting buffer container label visible in frame

3.5.2. Few seconds cells being filtered

3.6. Then sort the cells by flow cytometry into three 15 mL tubes containing 5 ml of fresh RPMI medium to collect the naïve B cells, memory B cells, and plasmablast-plasma cells [1-MED].
3.6.1. Talent adding sample tube to flow cytometer, with collection tubes visible in frame
4. In Vitro Isolated Human CD19+, CD19+CD27+ memory, and CD19+CD27- naïve B Cell Differentiation and ELISpot analysis
4.1. When all of the cells have been harvested, seed the subsets into individual wells of a 12 well cell culture plate at a 1-10x105 cells/mL concentration in fresh RPMI medium [1-WIDE].

4.1.1. Few seconds Talent adding cells to plate, with medium container visible in frame

4.2. Next, activate the B cells with 5 micrograms of CpG (ODN 2006) (Pronounce: C-P-G-O-D-N-two thousand six) per 1x106 cells/mL per well in the cell culture incubator for 5 days [1-MED].

4.2.1. Few seconds Talent adding CpG to at least one well, with CpG container visible in frame

4.3. At the end of the activation, add 30 microliters of 35% ethanol in distilled water to each well of the ELISpot plates for 30 seconds [1-MED-over the shoulder-TXT].
4.3.1. Few seconds Talent adding ethanol+water to at least one well, with ethanol+water container visible in frame (TEXT: Caution: Avoid touching well membranes at all times) 

4.4. Then replace the ethanol in each well with 150 microliters of autoclaved double distilled water [1-CU] and incubate the plates at room temperature for 5 minutes to remove the residual ethanol [2-MED].
4.4.1. Few seconds ddH2O being added to at least one well, with ddH2O container label visible in frame

4.4.2. Talent placing plate at RT
4.5. [1-MED] Perform a PBS wash followed by the addition of 50 microliters of the polyclonal F(ab')2 (Pronounce: F-A-B-two) fragment of anti-human Ig to each well [2-CU-TXT].

4.5.1. Few seconds Talent adding PBS to at least one well, with PBS container visible in frame (Author note: this sentence should be deleted) Shot not filmed?
4.5.2. Ab fragment being added to at least one well, with Ab container label visible in frame TEXT: see text protocol for wash details
4.6. [1-MED] Wash the plates two times with PBS as just demonstrated [2-MED].
4.6.1. Few seconds Talent sealing plate (both this sentence and the [1-MED] sentence should be deleted) Shot not filmed?
4.6.2. Few seconds Talent adding PBS to plate

4.7. Block the non-specific binding in each well with 200 microliters of fresh PBS with BSA for 2 hours at room temperature [1-MED-over the shoulder].

4.7.1. Few seconds Talent adding PBS+BSA to at least one well, with PBS+BSA container label visible in frame

4.8. After another PBS wash series, incubate the wells in 100 microliters of fresh RPMI 1640 medium at 37 °C [1-CU].

4.8.1. Few seconds medium being added to at least one well, with medium container label visible in frame

4.9. Then replace the medium in each ELISpot well with the appropriate number of activated B cells [1-MED-TXT].

4.9.1. Few seconds Talent adding cells from cell culture plate to ELISpot plate, with both plates visible in frame (TEXT: See text for cell harvest/concentration details)
4.10. Bring the final volume of each well to 150 microliters with fresh RPMI medium [1-CU]. Then return the ELISpot plate to the cell culture incubator for 8-14 hours [2-MED-TXT].

4.10.1. Few seconds medium being brought up to 150 microliters in at least one well 
4.10.2. Talent placing plate(s) into incubator (TEXT: Caution: Do not disturb plates during incubation)
4.11. At the end of the incubation period, discard the medium [1-MED] and wash the wells with 200 microliters of PBS plus Tween 20 for five 3 minute washes [2-MED].

4.11.1. Few seconds Talent discarding medium

4.11.2. Few seconds Talent adding PBS+Tween to at least one well

4.12. After the last wash, add the appropriate detection antibodies to their corresponding wells [1-CU-TXT] and incubate the plates for 2 hours in the dark [2-CU].
4.12.1. Few seconds at least one antibody being added to at least one well, with antibody container label(s) visible in frame (TEXT: e.g. anti-IgG/Fcgamma-specific Ab and/or anti-IgM/Fcmu-specific Ab)

4.12.2. Few seconds plate being covered/put in dark

4.13. After another PBS wash series, add 50 microliters of BCIP-NBT (Pronounce: B-C-I-P-N-B-T) substrate to each well for 5-15 minutes at room temperature [1-CU].
4.13.1. Few seconds BCIP-NBT being added to at least one well, with BCIP-NBT container label visible in frame
4.14. When purple spots appear [1-CU], stop the reaction with 100 microliters of double distilled water per well [2-CU] and rinse the plate with running tap water [3-CU].
4.14.1. Shot of well(s) with purple spots
4.14.2. Few seconds ddH2O being added to at least one well, with ddH2O container label visible in frame
4.14.3. Few seconds plate being rinsed 
4.15. Then air dry the ELISpot membranes protected from light [1-MED-TXT] [2-MED].
4.15.1. Talent placing membrane to dry TEXT: Spots can then be counted on an automated reader
4.15.2. Few seconds Talent loading membrane onto plate reader (the automated plated reader was retired and not available on the filming day) Shot not filmed
5. Results: Representative ELISpot analysis
5.1. In this donor PBMC sample, after red blood cell lysis and adherent cell depletion, about 10% of the lymphocytes were CD19+ B cells [1-LM]. 
5.1.1. Authors: please upload Figure 1 as a .tiff, .ai, or .psd file without the A, B, C, or D labels through the submission link: please indicate gate/cells within gate of bottom right graph
5.2. In the B cell compartment, about 50% of the cells were CD27- naïve B cells [1-LM] and 50% were CD27-expressing memory B cells [2-LM].

5.2.1. Figure 1: please indicate cells in top left quadrant/outline top left quadrant
5.2.2. Figure 1: please indicate cells in top and bottom right quadrants/outline top and bottom right quadrants
5.3. CpG-treatment of purified human B cells [1-LM] and CD19+CD27+ B cells for 5 days as just demonstrated [2-LM] typically results in the generation of 50-200 IgM- [3-LM] and 10-50 IgG-antibody secreting cells from 1x104 activated B cells [4-LM].
5.3.1. Authors: please upload Figure 2 as a .tiff, .ai or psd file without the A or B labels through the submission link: please highlight/indicate top row of images
5.3.2. Figure 2: please highlight/indicate bottom row of images

5.3.3. Figure 2: please outline/indicate IgM CpG column of images

5.3.4. Figure 2: please outline/indicate IgG CpG column of images

6. Conclusion (said by authors on camera)
6.1. Shiang-Jong Tzeng: Once mastered, this ELISpot technique can be completed in 3 hours if it is performed properly.

6.2. Shiang-Jong Tzeng: Before beginning this procedure, it’s important to remember to coat the plates with the appropriate capture reagents for detecting the antibody-secreting cells.
6.3. Shiang-Jong Tzeng: After its development, this technique paved the way for researchers in the field of vaccinology to explore vaccine efficacy in large scale trials and longitudinal follow-ups.
6.4. Shiang-Jong Tzeng: After watching this video, you should have a good understanding of how to purify human B cells from the blood, separate naïve and memory B cells for their differentiation, and perform an ELISpot assay to quantify antibody-secreting cells.

6.5. Shiang-Jong Tzeng: Don't forget that working with human blood can be hazardous and that precautions, such as wearing gloves, should always be taken while performing this procedure.   

Provided Media

Authors: Please list all images, movie files, or 3-D rendered animations to be included in the video. 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.  

Authors: please upload the requested files as indicated in yellow highlighting through the submission link
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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