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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.-2.13., 2.15., 2.17.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.15. Gently layering 5 mL of the 44% density gradient centrifugation media containing the cells on top of the 67% density gradient centrifugation media sample using a serological pipette). To ensure success, I make sure to set the pipettor to the slowest speed, and place the pipette along the wall of the conical tube. Be careful not to shake, disrupt, or invert the gradient. 

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 procedure is to isolate skin-infiltrating leukocytes using enzymatic digestion and density gradient separation. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Devavani Chatterjea: This method can be applied to the investigation of cellular and molecular mechanisms in many mouse models of skin pathologies, including atopic dermatitis and psoriasis. The main advantage of this technique is that it allows the efficient extraction of skin-homing leukocytes using affordable reagents.   (Shot 1)
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.2. Charles Benck: Though this method can provide insight into skin-infiltrating leukocyte biology, it can also be applied to the investigation of other resident cell populations. Generally, individuals new to this method will struggle with the skin harvesting, which includes a complete removal of the excess adipose and connective tissues. (Shot 3+4)
1.3. Tijana Martinov: Visual demonstration of this method is critical, as skin harvesting and density gradient handling are difficult to learn and require precision and practice. (Shot 5)
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)
1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Macalester College.
Protocol (read by voice talent at JoVE):

2. Flank skin harvest and infiltrating leukocyte isolation
2.1. At the appropriate time point after treatment, use 10 cm surgical scissors to carefully excise a 25 x 25 mm area [2.1.1.-WIDE-TXT] of shaved flank skin from an adult, 8-12 week old female ND4 Swiss Webster mouse [2.1.2.-CU]. 
2.1.1. Few seconds Talent excising skin (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: CO2 asphyxiation)
2.1.2. Last few seconds skin being excised
2.2. Use a clean, sharp surgical blade to scrape away the excess fat and connective tissue from the skin [2.2.1.-CU].
2.2.1. Few seconds skin being scraped
2.3. Then transfer the skin into a 50 ml conical tube containing 10 ml of room temperature HBSS supplemented with EDTA, HEPES and FBS [2.3.1.-CU-TXT] and digest the tissue on a rotating plate for 30 minutes in a dry, non-gassed 37°C incubator [2.3.2.-MED-TXT]. 
2.3.1. Skin being placed into tube, with HBSS-EDTA-HEPES-FBS container label visible in frame (TEXT: See text for all media reagent preparation)
2.3.2. Talent placing tube onto plate in incubator (TEXT: ≤ 3 flank skin piece/tube)
2.4. At the end of the incubation, vortex the tube vigorously for ten seconds [2.4.1.-CU] and filter the tissue slurry through a 70 micron strainer [2.4.2.-MED-TXT].
2.4.1. Few seconds tube being vortexed
2.4.2. Few seconds Talent pouring slurry through tube (TEXT: Reuse filter for same treatment group)
2.5. Next, use a pair of forceps to transfer the flank skin pieces from the strainer [2.5.1.-CU] into a new 50 ml tube containing 10 ml of fresh, room temperature HBSS media supplemented with EDTA, HEPES, and FBS [2.5.1.-MED].
2.5.1. Shot of piece(s), then forceps grasping one piece of skin

2.5.2. Few seconds Talent placing piece(s) into tube, with HBSS/EDTA/HEPES/FBS container visible in frame

2.6. Then use a 12.5 cm pair of surgical dissecting scissors to mince each piece of flank skin so that the average piece of tissue is approximately 2.2 x 2.2 mm in size [2.6.1.-CU].
2.6.1. Few seconds tissue being minced

2.7. When all of the pieces have been minced [2.7.1.-CU], return the tube to the rotating plate for another 30 minute incubation [2.7.2.-CU].
2.7.1. Shot of minced tissue pieces

2.7.2. Few seconds tube rotating in incubator

2.8. Vortex the tube vigorously for 10 seconds at the end of the incubation [2.8.1.-CU] and filter the contents through the 70 micron strainer [2.8.2.-CU].
2.8.1. Few seconds tube being vortexed

2.8.2. Few seconds tube being poured onto strainer

2.9. Collect the remaining flank skin pieces in a new 50 ml tube containing 10 ml of HBSS supplemented with 0.7 mg/ml of collagenase D [2.9.1.-CU] and return the tube to the rotating plate for another 30 minute incubation [2.9.2.-MED].
2.9.1. Piece(s) being dropped into HBSS, with HBSS/collagenase D container label visible in frame

2.9.2. Few seconds Talent placing tube into incubator

2.10. After another 10 seconds of vortexing, filter the contents of the tube again [2.10.1.-MED], this time discarding the debris on the strainer [2.10.2.-MED]. 
2.10.1. Few seconds Talent vortexing tube

2.10.2. Talent discarding strainer

2.11. Then fill the tube with up to 50 ml of HBSS-EDTA-HEPES-FBS [2.11.1.-CU], spin down the cells [2.11.2.-MED-TXT], and decant the supernatant [2.11.3.-CU].
2.11.1. Last few seconds tube being filled up to 50 ml, with HBSS-EDTA-HEPES-FBS container label visible in frame if possible

2.11.2. Talent placing tube(s) into centrifuge (TEXT: 5 min, 350 x g, RT)
2.11.3. Shot of pellet if visible, then few seconds supernatant being decanted
2.12. Add 3 ml of room temperature 67% density gradient centrifugation medium in PBS to a new 15 ml conical tube [2.12.1.-MED] and resuspend the cell pellet in 5 ml of room temperature 44% density gradient centrifugation medium in HBSS with phenol red [2.13.2.-MED]. 
2.12.1. Few seconds Talent adding density gradient medium to 15 ml tube, with density gradient container visible in frame

2.12.2. Few seconds Talent resuspending pellet in density gradient medium, with density gradient container visible in frame

2.13. Setting the pipettor to the slowest speed [2.13.1.-MED], place the pipette on the side of the tube [2.13.2.-CU] and gently layer the cells on top of the 67% density gradient centrifugation medium [2.13.3.-CU-TXT]. 
2.13.1. Talent setting pipettor to slowest speed
2.13.2. Pipette being placed along wall of tube

2.13.3. Few seconds cells being layered on top of gradient medium (TEXT: Caution: Do not shake/disrupt/invert gradient)
2.14. Tijana Martinov “When working with density gradients, take care to avoid making bubbles and to minimize any disruptions to the gradient interface.” [2.14.1.-MED-interview style] 
2.14.1. Tijana Martinov, speaking the above, interview style (looking just off-camera.
2.15. Then separate the cells [2.15.1.-MED-TXT], using a 5 ml transfer pipette to collect the cells at the interface at the end of the centrifugation [2.15.2.-MED-TXT].
2.15.1. Talent placing tube(s) into centrifuge (TEXT: 20 min, 931 x g, RT, lowest acceleration, no brake)
2.15.2. Shot of layers if visible, then few seconds interface being collected (TEXT: If no visible interface, remove 2 ml @ 67-44% boundary).
2.16. Charles Benck “As gently layering the gradient and carefully extracting the interface of the gradients are critical steps, it is wise to practice the density gradient centrifugation medium layering and interface removal with a suspension of murine splenocytes before attempting the procedure with the experimental cells of interest.” [2.16.1.-MED-interview style]
2.16.1. Charles Benck, speaking the above, interview style (looking just off-camera)
2.17. Finally, wash the collected cells in ice-cold PBS supplemented with FBS in a 15 ml conical tube [2.17.1.-CU-TXT] and count the number of viable cells by trypan blue exclusion [2.17.2.-CU]. 
2.17.1. PBS/FBS being added to cells, with PBS/FBS container label visible in frame if possible (TEXT: 5 min, 350 x g, 4°C)
2.17.2. Trypan blue being added to hemocytometer
3. Results: Oxazolone (Ox) challenge results in pronounced T cell and neutrophil flank skin infiltration
3.1. CD4 [3.1.1.-LM] and CD8-alpha surface expression [3.1.2.-LM] are not affected by collagenase D digestion, as the same number of CD4+ and CD8alpha+ cells is detected with [3.1.3.-LM] or without enzymatic digestion [3.1.4.-LM].
3.1.1. JoVE 53638 Figure 1A for film.tiff: please add/indicate CD4 texts/cells in top left gates in both graphs
3.1.2. JoVE 53638 Figure 1A for film.tiff: please add/indicate CD8 texts/cells in bottom right gates in both graphs
3.1.3. JoVE 53638 Figure 1A for film.tiff: please highlight/indicate left graph
3.1.4. JoVE 53638 Figure 1A for film.tiff: please highlight/indicate right graph
3.2. Further, collagenase D digestion exhibits no effect on the surface density of the T cell activation markers CD44 [3.2.1.-LM] and CD62L on CD4+ T cells [3.2.2.-LM]. 
3.2.1. JoVE 53638 Figure 1B for film.tiff: please highlight/indicate left graph
3.2.2. JoVE 53638 Figure 1B for film.tiff: please highlight/indicate right graph
3.3. After gradient separation, about 250 viable immune cells per mm2 of flank tissue are isolated from oxazolone, or Ox (Pronounce: “ox”),-challenged mice [3.3.1.-LM] versus only 4 viable immune cells per mm2 of tissue in vehicle-challenged mice previously sensitized with Ox [3.3.2.-LM].
3.3.1. 53638_R1_052715 Table 1_July 7.xlsx: please highlight/indicate 250.7 data cell
3.3.2. 53638_R1_052715 Table 1_July 7.xlsx: please highlight/indicate 3.8 data cell
3.4. Ninety-five percent of the low forward and side-scatter, single cells in Ox-challenged mice [3.4.1.-LM] and 71% of these cells in vehicle-challenged controls are live CD45+ cells [3.4.2.-LM], equivalent to an approximately 67-fold increase in the infiltrating CD45+ immune cell population in the flank skin following 3 daily Ox challenges [3.4.3.-LM].
3.4.1. JoVE 53638 Figure 2A for film.tiff: please highlight/indicate top graph
3.4.2. JoVE 53638 Figure 2A for film.tiff: please highlight/indicate bottom graph
3.4.3. 53638_R1_052715 Table 1_July 7.xlsx: please highlight/indicate 66.7 data cell
3.5. Indeed, Ox challenge results in the pronounced infiltration of T cells and neutrophils into the flank skin [3.5.1.-LM], with 42% of the single, live CD45+ cells in Ox-treated animals apparent Gr-1+ neutrophils [3.5.2.-LM] and approximately 84% CD3+ T cells expressing CD8alpha or CD4 [3.5.3.-LM], compared to control, ethanol-treated animals [3.5.4-LM].
3.5.1. 53638_R1_052715 Table 1_July 7.xlsx: please highlight/indicate the 6.5, 10.6 and 8.6 data cells
3.5.2. JoVE 53638 Figure 2BC for film.tiff: please highlight/indicate the top left graph
3.5.3. JoVE 53638 Figure 2BC for film.tiff: please highlight/indicate the top right graph
3.5.4. JoVE 53638 Figure 2BC for film.tiff: please highlight/indicate the bottom left and right graphs together
4. Conclusion (said by authors on camera)
4.1. Charles Benck: Once mastered, this technique can be completed in 3 hours if it is performed properly.
4.2. Tijana Martinov: While attempting this procedure, it’s important to remember to handle the density gradient carefully.
4.3. Charles Benck: Don’t forget to always use room temperature density gradient centrifugation medium when performing this procedure.
4.4. Tijana Martinov: Following this procedure, other methods, like flow cytometric analysis, cell sorting, cell transfer or in vitro cell culture, can be performed to evaluate the phenotype and function of the skin-infiltrating leukocytes.
4.5. Devavani Chatterjea: After watching this video, you should have a good understanding of how to isolate skin-infiltrating leukocytes using enzymatic digestion and density gradient centrifugation.   
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.  

JoVE 53638 Figure 1A for film.tiff

JoVE 53638 Figure 1B for film.tiff

JoVE 53638 Figure 2A for film.tiff

JoVE 53638 Figure 2BC for film.tiff

53638_R1_052715 Table 1_July 7.xlsx
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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