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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____N_____ If yes, please list make and model of your microscope: 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_____N___ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps 2.3, 2.9, 3.3, 5.1, 6.4, 6.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  timing of freezing, temperature
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to demonstrate the preparation of clinical grade dendritic cells for immunotherapy. (Intro) This is accomplished by first freezing peripheral blood mononuclear cells isolated from leukapheresis. (P1) In the second step, the frozen aliquots of PBMCs are thawed and the monocytes are differentiated into dendritic cells in the presence of GM-CSF and IL-4 for 5 days. (P2) Next, the dendritic cells are harvested, pulsed with peptides, and matured overnight with the TLR3 agonist Poly-ICLC. (P3) During the final step, the mature dendritic cells are harvested and frozen in aliquots. (P4) 
(P1) 2.9.1. Talent putting cryovials into freezer
(P2) with “frozen .. thawed” use 3.1.1. Thawing aliquots in water bath; with “differentiated … 5 days” use 3.5.1. RPMI + cytokines being added to EasyFlask. Please add an inset using RS1625_2195 cells schem-scr.jpg from DAM: In the inset, start with one of the three upper cells (Progenitor or Stem cells, it doesn’t matter, they look alike, don’t use labels), then have it turn to match the colors of the red/red “Dendritic Cells” but don’t show the projections on the Dendritic cell yet.)
(P3) with “dendritic .. harvested” use 4.1.3. Cells being dispensed into 50 ml tube; with “pulsed with peptides” use 5.2.1. peptides being added to plate; and with “matured .. Poly-ICLC” use 5.1.3. TLR3 agonist being added to plate. Continue the inset from P2, still using RS1625_2195 cells schem-scr.jpg from DAM: To the red/red image from P2 add the projections as shown in the “Dendritic Cells” of the schematic. The Dendritic cells look alike, so it doesn’t matter which one you add. Don’t use the labels.)
(P4) with “mature … harvested” use 6.1.1. Talent harvesting mature DC; with “frozen in aliquots” use 2.9.2. cryovials being placed into liquid nitrogen. No more inset.
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Nina Bhardwaj:  These frozen aliquots of matured dendritic cells can be thawed, transferred into syringes, and injected into patients as part of their immunotherapy. 
1.2. Nina Bhardwaj: Demonstrating the procedure will be Rachel Sabado and Elizabeth Miller  from my laboratory. 

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Isolation and Cryopreservation of PBMCs
2.1. Using a plasma transfer set, begin by aseptically spiking one of the access ports in the leukapheresis bag. Then use a 60 ml syringe to transfer the leukapheresis into a sterile 500 ml bottle.
2.1.1. WIDE: Talent spikes one access port in leukapheresis bag (TEXT: Obtain leukapheresis from patients)

2.1.2. CU: Shot of aliquot of leukapheresis being obtained with 60 ml syringe

2.1.3. MED: Talent transferring aliquot of leaukpheresis into 500 ml bottle
2.2. Then, using room temperature RPMI, adjust the volume of the leukapheresis to two times its original volume and mix thoroughly.
2.2.1. MED: Talent finished adding RPMI to 500 ml bottle, then mixes bottle  

2.3. After gently mixing a bottle of Ficoll-Paque PLUS, add 12 ml of the solution into sterile 50 ml conical tubes and then carefully layer 30 ml of the diluted leukapheresis product to each tube of Ficoll. Be careful not to disturb the interface between the Ficoll and the cell suspension.
2.3.1. CU: Shot of 12 ml of Ficoll-Paque PLUS being added to at least one 50 ml tube

2.3.2. CU: Few seconds of leukapheresis being added to at least one tube of Ficoll

2.3.3. ECU: Shot of clean interface between Ficoll and cell suspension 
2.4. Centrifuge the tubes for 20 minutes at 1,000 × g and room temperature with no brake. Then carefully harvest the cloudy layer of PBMCs from each tube and transfer it to new sterile 50 ml tubes.  
2.4.1. MED: Talent placing tube(s) into centrifuge (TEXT: 20 min, 1000 x g, RT, no brake)

2.4.2. CU: Few seconds of at least one PBMC layer being harvested

2.4.3. MED: Talent transferring at least one PBMC interface to new 50 ml tube
2.5. Next, add RPMI to each tube to a final volume of 50 ml and then mix the cell suspensions gently by inversion.
2.5.1. MED: Talent adding RPMI to at least one 50 ml tube (other 50 ml tubes with/without 50 ml of suspension in frame if possible)

2.5.2. MED: Talent gently mixing at least one tube by inversion
2.6. After spinning down the cells for 10 minutes at 500 × g and 4°C, remove the supernatants from each tube and resuspend the cell pellets from each tube in RPMI to a final volume of 50 ml. 

2.6.1. CU: Shot of pellet in one tube (if visible)  (TEXT: 10 min, 500 x g, 4°C), then supernatant being removed

2.6.2. CU: Shot of at least one tube being filled with RPMI (other filled and/or empty 50 ml tubes in frame if possible)

2.7. After mixing the tubes gently by inversion, determine the number and viability of the cells.
2.7.1. MED: Few seconds of Talent counting cells (This may not have been filmed)
2.7.2. SCREEN: Guava Cell Count Screen Shot.tiff
2.8. Next centrifuge the cells and resuspend the pellet in freshly-prepared freezing media at a final concentration of 2 x 108 cells/ml. Transfer 1 ml aliquots of the cell solution into 1.8 ml cryovials.
2.8.1. CU: Shot of tube(s) being placed into centrifuge (TEXT: 6 min, 300 x g, 4°C)

2.8.2. MED: Talent adding freezing media to at least one tube

2.8.3. MED – over the shoulder: Few seconds of Talent transferring 1 ml aliquots of cells to cryovials
2.9. Then transfer the cryovials into a controlled-rate freezer and begin the freezing run. At the end of the run, transfer the frozen cryovials immediately into the vapor phase of a liquid nitrogen freezer. 
2.9.1. MED: Talent places last of cryovials into freezer, then starts freezing run

2.9.2. MED/CU: Few seconds of Talent placing cryovials into liquid nitrogen (e.g., lowering rack into LN2) (Videographer: Multiple takes; shot will be used again)
3. Day 0: Differentiation of Dendritic Cells from Monocytes
3.1. The next day, thaw the aliquots of frozen PBMCs in a 37(C water bath by gentle agitation.  When completely thawed, transfer the contents of the vials to sterile 50 ml conical tubes containing 30 ml of RPMI and autologous plasma. 
3.1.1. WIDE: Few seconds of Talent thawing aliquot(s) in water bath with gentle agitation/placing aliquots into water bath

3.1.2. MED: Talent transferring contents from at least one cryovial into 50 ml tube containing RPMI and plasma

3.2. Centrifuge the cells. Carefully resuspend the cell pellet in a small volume of RPMI plus autologous plasma. Then add more RPMI plus autologous plasma to a final volume of 50 ml.
3.2.1. CU: Talent putting tubes into centrifuge (TEXT: 6 min, 500 x g, RT).
3.2.3. MED: Talent adding RPMI to at least one tube (other tubes with/without RPMI in frame if possible) (Video Editor: The author’s note says to switch 3.2.3 and 3.2.2, which means move 3.2.3 up here. This switch doesn’t seem to match the voiceover, but maybe they altered what was actually filmed without revising the shot description. If putting 3.2.3 here doesn’t make sense visually, please ask me (Peggy) or one of the science video editors about it.)
3.2.2. CU: Shot of pellet if visible, then RPMI + plasma being added to tube (Video Editor: The author’s note says to 
3.2.3. MED: Talent adding RPMI to at least one tube (other tubes with/without RPMI in frame if possible)

3.3. After mixing the suspensions thoroughly, plate 1.40 x 108 cells in 40 ml of RPMI plus autologous plasma onto a 225 cm2 EasyFlask.

3.3.1. MED: Few seconds of Talent adding cell suspension to EasyFlask (TEXT: Repeat until all cells have been plated)

3.4. Incubate the EasyFlask flat on its side for 1 to 2 hours at 37°C in the tissue culture incubator containing 5% CO2 to allow the monocytes to adhere to the flask. When the incubation is complete, wash the EasyFlask twice with 30 ml of prewarmed RPMI to remove the non-adherent cells. 
3.4.1. MED: Talent placing EasyFlask into incubator (TEXT: 1-2 hr, 37°C, 5% CO2)

3.4.2. MED: Few seconds of Talent washing EasyFlask with RPMI (TEXT: Wash, pre-warmed RPMI, x2)
3.5. After the second wash, add 40 ml of RPMI plus autologous plasma with IL-4 and GM-CSF to the cells and then incubate the EasyFlask for 2 days at 37°C and 5% CO2.
3.5.1. MED: Talent adding RPMI + cytokines to flask (TEXT: 400 IU/ml IL-4 + 100 IU/ml GM-CSF)

3.5.2. CU: Flask being placed into incubator (TEXT: 2 d, 37°C, 5% CO2)
4. Day 5: Harvesting of Immature Dendritic Cells
4.1. 5 days later, vigorously swirl the flasks and pipet up and down to resuspend the non-adherent and loosely adherent cells. Transfer the harvested cells to new 50 ml conical tubes.
4.1.1. WIDE: Talent vigorously swirling one flask

4.1.2. MED: Few seconds of Talent pipetting up and down

4.1.3. MED: Few seconds of Talent dispensing cells suspension into at least one 50 ml tube

4.2. After spinning down the cells, resuspend the cell pellets in 50 ml of RPMI plus autologous plasma. After mixing and washing the cell suspensions again, plate 1-2 x 106 cells per well in 3 ml of RPMI plus autologous plasma with IL-4 and GM-CSF in a 6 well tissue culture plates.
4.2.1. CU: Shot of pellet (if visible) (TEXT: 6 min, 500 × g, RT, x2), then RPMI being added to tube

4.2.2. MED – over the shoulder: (Videograhper: ~15 s of action) Talent transferring cells solution to 6 well plate (TEXT: 400 IU/ml IL-4 + 100 IU/ml GM-CSF)
4.3. Then incubate the plates at 37°C in the tissue culture incubator containing 5% CO2 overnight. 
4.3.1. CU: Plates being placed into incubator (TEXT: O/N, 37°C, 5% CO2)

5. Day 6: Maturation and Antigen Loading of Dendritic Cells
5.1. The next day, add 10 (g/ml of KLH to 1/3 of the wells in the 6 well culture plates and mix the plates by swirling. Then add 2 (g/ml of Poly-ICLC to the wells and mix well.
5.1.1. WIDE: Talent adding KLH to a few wells of 6 well plate (TEXT: KLH = keyhole limpet hemocyanin)  
5.1.2. CU: Shot of plate being swirled

5.1.3. CU: Shot of Poly-ICLC being added to at least one well, then well being mixed
5.2. Next add 100 (g/ml of long peptide antigens to their designated wells, each well receiving only a single peptide to avoid cross-competition. Then incubate the plates overnight at 37°C in a tissue culture incubator containing 5% CO2. 
5.2.1. MED – over the shoulder: Few seconds of Talent adding peptide to wells (TEXT: e.g., NY-ESO-1 and/or Melan-A/MART-1) 
5.2.2. CU: Shot of plates in incubator (TEXT: O/N, 37°C, 5% CO2)
6. Day 7: Cryopreservation of Dendritic Cells
6.1. On day 7, harvest and pool all the wells containing dendritic cells pulsed with the peptides on day 6 into new 50 ml conical tubes.
6.1.1. WIDE: Talent harvesting at least one well and adding to at least one 50 ml tube

6.2. After spinning down the cells, resuspend the aspirated cell pellets in 5 ml of RPMI plus autologous plasma and then bring the total volume up to 50 ml with RPMI plus autologous plasma and mix the cell suspensions thoroughly. 
6.2.1. CU: Shot of pellet (if visible) (TEXT: 6 min, 500 x g, 4°C), then RPMI being added to tube

6.2.2. MED: Talent adding RPMI to at least one 50 ml tube (other 50 ml tubes with/without 50 ml of suspension in frame if possible), then mixes tube
6.3. After calculating the total number of viable cells, centrifuge the tubes. Resuspend each pellet in 5 ml of sterile sodium chloride and then wash each cell suspensions two more times in 14 ml of sterile sodium chloride. After each wash, mix the tubes. 
6.3.1. MED: Talent placing tube(s) to centrifuge (TEXT: 6 min, 500 × g, RT, x2)
6.3.3. MED: Talent taking tube(s) out of centrifuge (Video Editor: I think the authors want to move this shot up here, but it’s not clear if they renumbered it before or after the shoot. If this isn’t 6.3.3. then maybe it’s 6.3.2)
6.3.2. CU: Shot of pellet is visible, then sodium chloride being added to tube (TEXT: 0.9% NaCl, USP) (This might be 6.3.3)
6.3.3. MED: Talent taking tube(s) out of centrifuge 

6.3.4. CU: Shot of tube being mixed by inversion
6.4. After the second wash, resuspend the cell pellets in dendritic cell Freezing Solution at 4-20 x 106 cells/ml and aliquot 1 ml of each cell suspension into 1.8 ml CryoTube vials. 
6.4.1. MED: Talent adding freezing solution to at least one tube

6.4.2. MED – over the shoulder: Talent adding cells to at least one cryotube
6.5. Finally, using the controlled-rate freezer, freeze down the aliquots of dendritic cell vaccines and then transfer the aliquots immediately into the vapor phase of a liquid nitrogen freezer for long-term storage.
6.5.1. CU: Shot of freeze run being started

6.5.2. Use 2.9.2. Talent placing cryovials into liquid nitrogen 

7. Results: Poly-ICLC treatment induces PBMC differentiation into functionally mature DCs
7.1. Between 10-20% of starting PBMCs differentiate into dendritic cells at the end of the culture period. Maturation of the dendritic cells in response to Poly-ICLC, represented by the bold lines, was evaluated based on the expression of CD83, CD40, and CCR7 and compared to unstimulated dendritic cells, represented by the gray shades.    
7.1.1. LAB MEDIA: Sabado Figure 1.tiff (Video Editor: with “between 10-20% of starting PBMCs” please highlight/indicate the black oval in the first dot plot; with “of the dendritic cells” please highlight/indicate the black oval in the second dot plot; with “CD83” please highlight/indicate the top histogram; with “CD40” please highlight/indicate the middle histogram; with “CCR7” highlight/indicate the bottom histogram; with “unstimulatated … gray shades” please highlight/indicate at least one grey histogram)
7.2. As demonstrated in these bar graphs, Poly-IC-matured DCs, in this experiment differentiated from 3 healthy donors, secrete large amounts of IL-6, IL-8, IL-12, and TNF(.

7.2.1.  LAB MEDIA: Sabado Figure 2.tiff (Video Editor: with “IL-6” please highlight the Poly ICLC data bar in the top right graph; with “IL-8” please highlight the Poly ICLC data bar in the bottom right graph; with “IL-12” please highlight the Poly ICLC data bar in the top left graph; with “TNF(” please highlight the Poly ICLC data bar in the middle left graph
7.3. These Poly-ICLC-matured cells also induce allogeneic T cell proliferation, as evidenced by CFSE expression as well as IFN( production.(
7.3.1. Sabado Figure 3.tiff (Video Editor: with “CFSE expression” please highlight/indicate the 3rd graph of 3A; with “IFN( production” please highlight/indicate the Poly ICLC data bar in the 3B bar graph)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597
8. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
8.1. Rachel Sabado: After its development, this technique paved the way for researchers in the field of Immunology to explore the use of Dendritic Cells in Immunotherapy for the treatment of cancer and infectious diseases.

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, 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.  

Sabado Figure 1.tiff

Sabado Figure 2.tiff

Sabado Figure 3.tiff
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, as well as an introduction to your videographer, closer to your filming date.
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