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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? 2.1., 2.2., 3.1.-3.3., 4.7., 5.8., 5.12.
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? N 
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 protocol is to develop a high efficiency, high yield method for generating dendritic cells, or DCs (Pronounce: D-C’s), that faithfully reflect their in vivo phenotypic and functional divergence. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Pooja Arora: Dendritic cells exist as rare populations in lymphoid organs. Therefore, we use Flt3-ligand to increase the frequency of these essential cells in donor tissues to facilitate their isolation.
1.2. Pooja Arora: The main advantage of this technique is that it promotes the generation of all three splenic dendritic cell subsets in suitable numbers for analysis using only commercially available reagents.

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!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Albert Einstein College of Medicine, Bronx, NY.
Protocol (read by voice talent at JoVE):
2. B16.Flt3L melanoma harvest
2.1. To harvest Flt3L (Pronounce: flit-three-ligand)-expressing B16 (Pronounce: B-sixteen) melanoma cells from a 90% confluent culture, first wash the cells with PBS [2.1.1.-WIDE] and incubate the culture with 0.05% trypsin at 37°C [2.1.2.-MED].

2.1.1. Few seconds Talent washing cells with PBS SCOPE shot added
2.1.2. Few seconds Talent adding trypsin to culture

2.2. After 5 minutes, quench the protease activity with 20 ml of 4°C complete DMEM medium [2.2.1.-MED-TXT] and detach the adherent cell monolayer with light tapping [2.2.2.-CU] and gentle pipetting [2.2.3.-CU].

2.2.1. Few seconds medium being added to flask, with medium container label visible in frame (TEXT: See text for all media/reagent preparation details)

2.2.2. Few seconds flask being tapped

2.2.3. Few seconds cells being pipetted

2.3. Collect the cells by centrifugation [2.3.1.-MED-TXT] and count them [2.3.2.-MED].

2.3.1. Talent placing tube(s) into centrifuge (TEXT: 10 min, 300 x g, 4°C)

2.3.2. Few seconds Talent counting cells

2.4. Then resuspend the single cell suspension to a 1x108 cell/ml concentration in PBS [2.4.1.-MED] for their subcutaneous injection into C57/BL6 recipient mice [2.4.2.-CU-TXT].

2.4.1. Few seconds Talent adding PBS to to cells, with PBS container visible in frame

2.4.2. Few seconds PBS/cells being aspirated into syringe (TEXT: See text for full tumor cell implantation details)
3. Splenic single cell suspension preparation from tumor-bearing mice

3.1. When the tumor reaches 2-10 mm in diameter, harvest the spleens from the tumor-bearing animals [3.1.1.-WIDE-TXT] and place the spleens in a Petri dish containing fresh RPMI medium [3.1.2.-MED].
3.1.1. Few seconds Talent harvesting a spleen (Videographer: More Talent than mouse in shot) (TEXT: See text for spleen harvest details) 
3.1.2. Talent placing a spleen into petri dish

3.2. Using a scalpel, cut the tissues into 0.2 cm2 pieces [3.2.1.-CU] and then incubate the fragments in 10 ml of collagenase and DNase at 37°C [3.2.2.-CU].

SWITCH ORDER OF 3.2.1 AND 3.2.2
3.2.1. Few seconds at least one spleen being minced

3.2.2. Few seconds collagenase/DNase being added to dish, with collagenase/DNase container label visible in frame if possible

3.3. After 30 minutes, pour the partially digested tissue slurry onto a 70 micron cell strainer [3.3.1.-CU] and use a 5 ml syringe plunger to press the remaining tissue fragments through the mesh of the strainer [3.3.2.-CU].
3.3.1. Few seconds slurry being poured into strainer

3.3.2. Few seconds tissue being macerated with plunger 

3.4. Rinse the filter with 10 ml of fresh medium [3.4.1.-MED], pooling the wash with the rest of the single cell suspension [3.4.2.-MED], and pellet the cells [3.4.3.-MED-TXT].

3.4.1. Few seconds Talent rinsing filter

3.4.2. Few seconds Talent pouring wash into tube

3.4.3. Talent adding tube(s) to centrifuge bucket (TEXT: 10 min, 300 x g, 4°C)
3.5. Resuspend the cell pellet in 2 ml of red blood cell lysis buffer at room temperature for 10 minutes [3.5.1.-CU].
3.5.1. Shot of pellet, then few seconds buffer being added to cells, with RBC lysis buffer container label visible in frame 
3.6. Then wash the cells in 10 ml of fresh RPMI medium [3.6.1.-MED-TXT] and resuspend them at 1x108 cells/ml in cell sorting buffer containing Fc-block [3.6.2.-CU].

3.6.1. Talent adding medium to cells, with medium container visible in frame (TEXT: 10 min, 300 x g, 4°C)

3.6.2. Shot of pellet if visible, then few seconds Fc-block being added to cells, with Fc-block container label visible in frame if possible

4. Plasmacytoid dendritic cell (DC) isolation 

4.1. To isolate the plasmacytoid DCs [4.1.1.-LM], thoroughly mix 300 microliters of biotin-labeled antibody cocktail from a plasmacytoid DC isolation kit [4.1.2.-MED] with 200 microliters of the splenic single cell suspension [4.1.3.-CU].
4.1.1. Fig 1.tiff: please highlight top isolation schematic (immediately below top row of immune cell graphics)
4.1.2. Talent adding antibody to tube, with isolation kit visible in frame if possible

4.1.3. Cells being added to tube with antibody

4.2. Place the cells in an ice water bath for 15 minutes [4.2.1.-MED] with gentle tapping every 3 minutes [4.2.2.-CU-TXT].

4.2.1. Talent placing tube into water bath

4.2.2. Tube being tapped (TEXT: Tapping resuspends cells/maximizes antibody binding)
4.3. Then wash the cells with 12 ml of cell sorting buffer [4.3.1.-MED-TXT] and resuspend the pellet in 500 microliters of fresh sorting buffer [4.3.2.-CU].

4.3.1. Few seconds Talent adding buffer to cells, with buffer container visible in frame (TEXT: 5 min, 300 x g, 4°C)

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

4.4. Next, incubate the cells in 300 microliters of anti-biotin antibody-conjugated beads [4.4.1.-CU] for another 15 minutes in the ice water with regular tapping [4.4.2.-CU]. 
4.4.1. Beads being added to tube, with bed container label visible in frame

4.4.2. Tube being placed into water bath

4.5. After washing the cells in fresh sorting buffer [4.5.1.-CU], resuspend the pellet in 2 ml of cell sorting buffer [4.5.2.-CU] and load an appropriately-sized magnetic column onto its corresponding magnet [4.5.3.-MED-TXT].
4.5.1. Talent placing tube(s) into centrifuge

4.5.2. Shot of pellet if visible, then few seconds pellet being resuspended

4.5.3. Talent placing column into magnet (TEXT: e.g. Column for collect ≤1x108 bead-labeled cells)  
4.6. Equilibrate the column with 5 ml of fresh 4°C cell sorting buffer [4.6.1.-MED].
4.6.1. Talent adding buffer to column 
4.7. When all of the buffer has drained from the top of the column, carefully add the cells to the center of the surface of the column head [4.7.1.-CU] and collect the flow through [4.7.2.-CU].
4.7.1. Shot of empty top of column, then cells being added to top of column

4.7.2. Few seconds flow through dripping into tube

4.8. Then wash the column with 10 ml of fresh 4°C sorting buffer [4.8.1.-MED] and collect the flow through in the same tube [4.8.2.-CU].
4.8.1. Talent adding buffer to top of column

4.8.2. Few seconds flow through dripping into tube

4.9. After passage through a second magnetic column, a plasmacytoid dendritic cell population with a greater than 96% purity can be expected [4.9.1.-LM].

4.9.1. Fig 3A.tif: please add/outline/indicate gate in right graph
5. CD8alpha+ and CD8alpha- DC isolation

5.1. To isolate the CD8alpha+ [5.1.1.-LM] and CD8alpha- DCs [5.1.2.-LM], mix the rest of the splenic cell suspension with 100 microliters of biotin-conjugated antibody cocktail from a CD8alpha+ dendritic cell isolation kit [5.1.3.-WIDE] for 15 minutes on ice with gentle tapping as just demonstrated [5.1.4.-MED].
5.1.1. Fig 1.tiff: please highlight 3rd isolation schematic

5.1.2. Fig 1.tiff: please add highlighting to 4th isolation schematic

5.1.3. Talent adding antibodies to tube, with isolation kit visible in frame if possible

5.1.4. Talent placing tube in water bath
5.2. At the end of the incubation, wash the cells in 12 ml of 4°C cell sorting buffer [5.2.1.-MED-TXT] and resuspend the pellet in 150 microliters of fresh 4°C cell sorting buffer [5.2.2.-CU].
5.2.1. Talent adding buffer to cells, with sorting buffer container visible in frame (TEXT: 5 min, 300 x g, 4°C)

5.2.2. Shot of pellet if visible, then few seconds pellet being resuspended

5.3. Next, mix the cells with 100 microliters of the CD8alpha+ dendritic cell isolation kit anti-biotin beads [5.3.1.-CU].
5.3.1. Few seconds beads being added to cells, with bead container label visible in frame

5.4. After 15 minutes on ice with gentle tapping, wash the cells in 10 ml of 4°C cell sorting buffer [5.4.1.-MED-TXT] and resuspend the pellet in 1 ml of fresh 4°C sorting buffer [5.4.2.-CU].

5.4.1. Talent adding tube(s) to centrifuge bucket (TEXT: 5 min, 300 x g, 4°C)

5.4.2. Shot of pellet if visible, then few seconds pellet being resuspended

5.5. At the end of the incubation, sort the cells by magnetic bead separation as just demonstrated [5.5.1.-CU], collecting the flow through and the first wash [5.5.2.-CU].

5.5.1. Cells being added to top of column on magnet

5.5.2. Few drops dripping into collection tube

5.6. Then spin down the cells [5.6.1.-CU] and resuspend the pellet in 1 ml of fresh 4°C cell sorting buffer [5.6.2.-MED].

5.6.1. Tube(s) being added to centrifuge

5.6.2. Few seconds Talent resuspending cells in buffer

5.7. Now label the cells with 200 microliters of anti-CD8alpha-conjugated magnetic beads from the kit [5.7.1.-MED] and pass the cells through a new column, collecting the CD8alpha- dendritic cell flow through [5.7.2.-MED].
5.7.1. Talent adding beads to cells, with kit visible in frame if possible

5.7.2. Talent adding cells to column, with collection tube visible in frame
5.8. To collect the CD8alpha+ DCs, transfer the column into a 15 ml conical tube [5.8.1.-MED] and plunge 5 ml of fresh 4°C cell sorting buffer through the column [5.8.2.-CU].

5.8.1. Talent placing column into tube

5.8.2. Column being plunged

5.9. After running the cells through a second column, a greater than 96% CD8alpha+ dendritic cell population can be expected [5.9.1.-LM].
5.9.1. Fig 3B.tif: please add/outline/indicate round gate in bottom middle graph (CD8alpha pos DCs)
5.10. To isolate the CD8alpha- cells, spin down the CD8alpha- negative flow through cell suspension [5.10.1.-MED].

5.10.1. Talent adding cells to centrifuge

5.11. Then label the cells with 100 microliters of anti-CD11c magnetic beads [5.11.1.-MED] and collect the magnetic bead-positive cell population as just demonstrated [5.11.2.-CU] to obtain a greater than 97% CD8alpha- dendritic cell subset population [5.11.3.-LM].

5.11.1. Talent adding beads to cells, with bead container visible in frame

5.11.2. Column being plunged

5.11.3. Fig 3B.tif: please add/outline/indicate rectangular gate in bottom right graph (CD8alpha neg DCs)
5.12. Finally, determine the number of live cells by trypan blue exclusion [5.12.1.-CU].

5.12.1. Shot of trypan blue being added to hemocytometer
6. Results: Representative splenic DC subset analysis from B16.Flt3L tumor-bearing mice
6.1. Once the tumor becomes palpable, the B16.Flt3L tumor-bearing mice consistently exhibit a dramatic increase in the splenic cellularity [6.1.1.-LM] that correlates with the expansion of the splenic dendritic cell subsets [6.1.2.-LM].
6.1.1. Authors: please resubmit Fig Add file with images of normal and FL-treated spleens only (no mouse schematic): please highlight/indicate Flt3 B16-melanoma mice spleen image
6.1.2. Fig 2A.tif: please outline/indicate both gates in left graph 
6.2. Interestingly, while a 15-20 fold increase in the absolute cell numbers is observed for the conventional DCs in these animals [6.2.1.-LM], only about a 4 fold increase is observed for the plasmacytoid DC subset [6.2.2.-LM].
6.2.1. Fig 2C first graph.tif: please add/indicate/highlight black cDC data bar
6.2.2. Fig 2C first graph.tif: please add/indicate/highlight black pDC data bar
6.3. The different dendritic cell subsets are characterized according to their B220 [6.3.1.-LM], CD11b [6.3.2.-LM], CD11c [6.3.3.-LM] and CD8alpha expression [6.3.4-LM].

6.3.1. Fig 2A.tif: please outline/indicate top gate in left graph
6.3.2. Fig 2A.tif: please outline/indicate bottom left gate in middle graph

6.3.3. Fig 2A.tif: please indicate CD11c text and trace/indicate arrow at bottom of graphs

6.3.4. Fig 2A.tif: please outline/indicate both gates in right graph

6.4. The cell populations also exhibit other unique subset markers, however, with murine PDCA-1 (Pronounce: P-D-C-A-one) expressed exclusively on the plasmacytoid DCs [6.4.1.-LM], DEC205 highly expressed on the CD8alpha+ DCs [6.4.2.-LM] and CD11b and 33D1 (Pronounce: thirty-three-D-one) detected most prominently on the CD8alpha- DCs [6.4.3.-LM].
6.4.1. Fig 2B.tif: please indicate grey histogram in PDCA1:pDCs cell

6.4.2. Fig 2B.tif: please indicate grey histogram in DEC205:CD8alpha pos DCs cell

6.4.3. Fig 2B.tif: please indicate grey histograms in CD11b:CD8alpha neg DCs and 33D1:CD8alpha neg DCs cells
7. Conclusion (said by authors on camera)
7.1. Pooja Aroa: Using this method, we have demonstrated CD8alpha+ DCs to be the most efficient in the presentation of glycolipid antigens by CD1d molecules to a specialized T cell population known as (iNKT) cells. 
7.2. Pooja Arora: The most critical feature of DC isolation is to maintain strict sterility and endotoxin-free conditions during the procedure since these cells are highly responsive to endotoxin.  

7.3. Pooja Arora: While attempting this procedure, it’s important to remember to handle the cells gently, as repeated mechanical stimulation may alter the maturation state of the DCs.
7.4.  Pooja Arora: Once mastered, this technique can be used to isolate a high number of all of the major DC subsets from a single spleen. 

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.  

Fig 1.tiff
Fig Add.tif

Fig 2A.tif

Fig 2B.tif

Fig 2C first graph.tif
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.

�Authors: please submit the modified version of this figure as requested
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