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A.  Will you require JoVE to record video microscopy through a microscope such as filming a complex dissection or microinjection technique? N Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: 

 2 (2.1.4, 2.2, 2..3, 2.5) 3 (3.1, 3.3, 3.5, 3.6) 4 (4.6, 4.7

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to describe how to isolate pure and double negative T cells from the mouse kidney. (Intro) 
This is accomplished by first digesting the kidney in a collagenase solution. (P1) 
Next, the mononuclear cells are separated by density gradient, (P2) and the hematopoietic CD45+ cells are collected by positive selection. (P3) 
Ultimately, the double negative T cells can then be isolated by negative selection. (P4) 
From Figure 1.tif

(P1) show mouse from (P1), then have kidney leave mouse and enter dish (maybe have some kind of colored solution/media in dish?) where kidney breaks up into many cells (similar to graphic) 
(P2) show tube with red top and white bottom from (P3), then if possible, have tube/contents of tube spin in place/have arrows appear on red part of tube and spin (similar to way arrows are depicted) resulting in “separation” in tube of into yellow/pink/white/red (P3) tube
(P3) show (P4) column graphic without text labels, if possible please add media with cells into top of column and have a few cells drip down through column
(P4) please show (P6) graphic OR Figure 3 (1).tif

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Abdel Hamad Hamid Rabb: We found that lymphocytes were playing a role in acute kidney injury, but needed to develop a technique by which we could study this small number of lymphocytes in detail in kidney. [Slated 1.3]
1.2. Maria Martina: Though this method can provide insight into the immune cells within the kidney, it can also be applied to other systems, such as non-lymphatic tissues. [slated 1.1 + improvised intro]
1.3. Abdel Hamad: Demonstrating the procedure will be Maria Martina and Samatha Bandapalle, a Lab technician.

1.3.1. Interview style: Author saying the above 

1.3.2. [audio slated] 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):
2. Kidney mononuclear cell (KMNC) isolation
2.1. Before starting the surgery, first add 10 ml of collagenase D to a Petri dish for tissue collection. Then spray the abdominal area of an anesthetized mouse with 70% ethanol.

[slated 2.2.1 T1]
2.1.1. WIDE: Talent adding collagenase to Petri dish

2.1.2. CU: (Shot of abdomen only) Few seconds abdomen being sprayed with ethanol (TEXT: Anesthesia: halogenated ether isoflurane) 
2.2. Next, make a midline incision through the abdominal skin and peritoneum from the sternum to the pubis and then move the intestine laterally to the side to expose the left kidney.

[2.2 through 2.3 all 1 shot]
2.2.1. CU: (Shot of abdomen only) Few seconds midline incision being made through skin and peritoneum

2.2.2. CU: (Shot of abdomen only) Intestine being moved to side

2.3. Identify the left capsule, which appears as a transparent layer surrounding the kidney, and is partially covered by perinephric adipose tissue, and carefully separate it from the kidney with forceps. Then cut the pedicle vessel with surgical scissors to remove the tissue.
2.3.1. ECU: (Shot of abdomen only) Few seconds shot of kidney during if possible, Talent identifies capsule with dissecting needle or other appropriate tool (Video Editor: if not indicated, if possible, please use an arrow or other appropriate indicator [outline?] with accompanying “Left capsule” text), then few seconds capsule being removed with forceps

2.3.2. ECU: (Shot of abdomen only) Few seconds pedicle vessel being cut

2.4. Place the kidney into the Petri dish, and then, after removing the right kidney, use a regular metal shaping blade to cut the kidney tissue into small, 1-2 mm pieces.

2.4.1. MED: Talent places kidney into Petri dish

2.4.2. CU: Second kidney being placed into dish, then few seconds at least one kidney being cut with blade [t2]
2.5. Digest the pieces in the collagenase solution for 30-45 minutes at 37°C, and then, to isolate the kidney mononuclear cells, mechanically disrupt the kidney slurry through a 70 (m strainer. 
2.5.1. MED: Talent adds at least a few kidney pieces to collagenase
2.5.2. CU: Above shot of at least a few pieces of kidney being mashed through strainer

2.6. Resuspend the cell suspension in 25 ml of tissue culture medium, and then, after gentle trituration, spin down the cells and resuspend the pellet in 4 ml of 40% Percoll solution. 
[cut before full (~25ml)]
2.6.1. CU: Media being added to cell slurry
2.6.2. MED: Talent placing cells into centrifuge (TEXT: 10 min, 400 x g, 4°C) 

2.6.3. CU: Shot of pellet if visible then Percoll being added to pellet

2.7. Next use a plastic transfer pipet to gently overlay the Percoll-cell solution onto 4 ml of an 80% Percoll solution to create two phases clearly separated by a translucent layer.

2.7.1. CU: Shot of 80% solution in tube, then few seconds 40% solution slowly being layered over it

2.7.2. CU: Shot of two phases clearly separated by a translucent layer
2.8. Separate the cells for 30 minutes at 1500 x g and room temperature with the brake off and then aspirate about 1-2 ml of the thick, yellow, lipid-containing top layer.
2.8.1. CU: Tube(s) being placed into centrifuge (TEXT: 30 min, 1500 x g, RT, brake off)

2.8.2. CU: Shot of separated layers, then few seconds yellow layer being aspirated
2.9. Use a new transfer pipet to collect the slightly whitish translucent layer from the interface of the two phases into a 15 ml conical tube containing 2 ml of tissue culture medium. Then add 13 ml of medium to bring the total volume to 15 ml.
2.9.1. [combined with 2.8.2] CU: Few seconds whitish translucent layer being collected

2.9.2. MED: Few seconds Talent adding cells to 15 ml tube with media

2.9.3. [combined with 2.9.2] CU: Last few seconds media being added to bring volume up to 15 ml
3. DN T cell isolation from CD45+ KMNC 
After washing and counting, dilute the cells to 1x107 in 90 (l of running buffer. Then incubate the cells in 10 (l of CD45 microbeads at 4°C.

3.1.1. WIDE: Few seconds Talent adding running buffer to cells

3.1.2. MED: Talent adding beads to cells, with CD45 microbeads container and label visible in frame if possible

3.2. After 15 minutes, add 1 ml of running buffer to stop the reaction. Then spin down the cells and resuspend the pellet in 500 (l of fresh running buffer.

3.2.1. MED: Talent adds running buffer to cells

3.2.2. MED: Talent adds tube(s) to centrifuge (TEXT 10 min, 400 x g, 4°C) 

3.2.3. CU: Shot of pellet if visible, then running buffer being added to pellet
3.3. Next, place a column into a bead separation magnet and rinse the column with 3 ml of running buffer. Then pass the cell suspension through the magnetic column, collecting the unlabeled cells that pass through the column.
3.3.1. MED: Talent places column into magnet (Videographer: Combine 3.3.1. and 3.3.2. as appropriate)

3.3.2. MED: Talent adds running buffer to column (Videographer: Combine 3.3.1. and 3.3.2. as appropriate)

3.3.3. CU: Shot of cell suspension being added to column

3.3.4. [combined with 3.3.3] CU: Shot of cells dripping into tube
3.4. Wash the tube containing the cells three times with 3 ml of running buffer, collecting the effluent each time, and then remove the column from the magnet. 
3.4.1. CU: Shot of running buffer being added to column

3.4.2. MED: Last few seconds of effluent dripping into tube, then Talent removes column (Videographer: Split action into separate shots as necessary)

3.5. Pipet 5 ml of running buffer onto the column and immediately flush out the labeled fraction containing the CD45+ cells. Then, after counting the cells, incubate them in 2.5 (l of each of these biotinylated antibodies for every 1x107 hematopoietic cells at 4°C: 
3.5.1. MED: Talent adds running buffer to column, then immediately flushes column (Videographer: Split action into separate shots as necessary)
3.5.2. MED: ~7-10 s Talent adding antibody/ies to tube (TEXT OVER ACTION: anti-CD4, anti-CD8, anti-MHC class II (I-A), anti-CD1d PBS-57)
3.6. After 30 minutes, incubate the cells for another half hour at 4°C in 1 ml of anti-biotin microbeads. Place a new column in the magnet, and then load the cells onto the column as just demonstrated, this time collecting the negative fraction. 
3.6.1. MED: Talent adding anti-biotin microbeads to cells, with microbeads container label visible if possible

3.6.2. CU: Column being placed into magnet

3.6.3. [mis-slated as 3.6.3 t1] CU: Cells being loaded onto column

3.6.4. [audio slated] CU: Few seconds cells/solution dripping into collection tube

3.7. Finally, count the viable cells to determine the total number of double negative T cells in the negative fraction and multiply this number by the percent purity as determined by flow cytometric analysis.
3.7.1. CU: Trypan blue being added to hemocytometer
3.7.2. LAB MEDIA: Figure 3.8.tif (without counting cells text/hemocytometer graphic)
4. Results: Representative kidney DN (( T cell purity
4.1. Wild type C57BL/6 kidneys contain approximately 1.5-2.1 x 106 mononuclear cells per kidney. Less than 10% are hematopoietic CD45+ cells. After density gradient centrifugation to collect the kidney mononuclear cell layer, the CD45+ cells can be further purified to about 80-95% by CD45+ magnetic bead separation. Among these enriched hematopoietic CD45+ cells, about 30-60% are double negative T cells. 
4.1.1. LAB MEDIA: Figure 2 (1).tif 

(Video Editor: with “After … cell layer” please highlight/indicate the bottom right quadrant of the left dot plot; 

with “CD45+ cells can be … bead separation” please highlight/indicate the bottom right quadrant of the middle dot plot; 

with “Among … double negative cells” please highlight/indicate the bottom left quadrant of the right dot plot)

4.2. Negative selection of the CD45+ cells to remove the CD4+, CD8+, MHC class II+ and Tetramer+ cells results in highly purified, 90-95% pure double negative T cells. Using this protocol, it is possible to obtain up to 0.5 x 106 hematopoietic CD45+ magnetically labeled cells per mouse.

4.2.1. LAB MEDIA: Figure 3 (1).tif (Video Editor: with “Using … mouse” please highlight/indicate the bottom left quadrant of the right dot plot)

5. Conclusion (said by authors on camera)
5.1. Maria Martina: Following this procedure, other methods like conventional sorting or microarrays, can be performed to answer additional questions, such as what is the genetic profile of these cells after adoptive transfer?

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.  

Figure 1.tif
Figure 2 (1).tif
Figure 3.8.tif
Figure 3 (1).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, as well as an introduction to your videographer, closer to your filming date.
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