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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C. Which steps of your protocol will viewers benefit most from having filmed?
2.1., 2.3., 2.4., 2.6., 2.7., 3.3.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4. When removing the supernatant including the floating adipocyte fractions, it is necessary to remove as much supernatant (carrying lipids) as possible without disturbing the pellet containing the immune cells. This is done by carefully and slowly pipetting the supernatant out of the tube
E. Will the filming need to take place in multiple locations? Y, different rooms same floors

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 use flow cytometry to isolate the stromal vascular fraction from human adipose tissue for phenotyping of the different immune cell populations found within the adipose tissue. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kristiaan Wouters: This method can help answer key questions in metabolic research, such as, which immune cells accumulate and to what extent within the adipose tissue of obese individuals.  
1.2. Kristiaan Wouters: The main advantage of this technique is that it allows the simultaneous in-depth phenotyping and quantification of various immune cell subsets.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Kristiaan Wouters: Although this method can provide insight into adipose tissue inflammation, it can also be applied to other organs or tissues.
1.4. Kristiaan Wouters: Generally, individuals new to this method will struggle with stromal vascular cell contamination with adipocytes during the isolation steps or with losing cells during the staining procedure. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. Kristiaan Wouters introducing demonstrators (Editor: Not sure how she did, who she introduced, or what she said – authors didn’t provide that information)
1.5.1 [Added Shot]: added shot: Introduction of demonstrators

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.6. Procedures involving human subjects have been approved by the Medical Ethical committee at Jessa Hospital, Hasselt, and Hasselt University, Belgium. 

Protocol: (read by voice talent at JoVE)
2. Stromal Vascular Fraction (SVF) Adipose Tissue (AT) Isolation 
2.1. Begin by using a scalpel to mince 1 gram of adipose tissue biopsy into approximately 2 mm2 pieces [1-WIDE].
2.1.1. Few seconds Talent using scalpel to cut tissue
2.2. Transfer the pieces into a 50-mL centrifuge tube [1-MED] and add 10 mL of collagenase solution to the samples [2-CU-TXT].
2.2.1. Few seconds Talent adding pieces to tube
2.2.2. Few seconds collagenase being added to tube, with collagenase container label visible in frame (TEXT: See text for all reagent preparation details) (Author Comment: CU TUBE)
2.3. Incubate the tissue fragments for 60 minutes in a 37 °C water bath at 60 cycles/minute [1-MED-TXT] followed by filtration through a 200-micrometer strainer into a new 50-mL conical tube [2-CU].
2.3.1. Talent placing tube into bath (TEXT: Close lid completely then turn ¼ back before incubation)
2.3.2. Few seconds tissues being filtered
2.4. Rinse the filter with 7 mL of PBS before centrifugation [1-MED-TXT]. Then use a pipette to remove the supernatant without submerging the entire pipette tip into the solution [2-CU-TXT].
2.4.1. Few seconds Talent rinsing filter (TEXT: 5 min, 280 x g, 4 °C)
2.4.2. Shot of layers, then few seconds fraction being removed (TEXT: Supernatant contains floating adipocyte fraction)
2.5. “Make sure the pellet is clearly visible and remove nearly all of the supernatant to avoid contamination of the stromal vascular cell fraction with adipocytes.” [1-MED-interview style]
2.5.1. Suzan Wetzels: speaking the above interview style (looking just off-camera)
2.6. Resuspend the stromal vascular cell pellet with 5 mL of fresh PBS [1-CU] and filter the stromal vascular fraction through a 70-micrometer strainer into a new tube [2-MED].
2.6.1. Shot of pellet, then few seconds pellet being resuspended, with PBS container label visible in frame
2.6.2. Few seconds Talent filtering cells
2.7. After centrifugation, resuspend the washed stromal vascular fraction pellet in 3 mL of erythrocyte lysis buffer for 5 minutes on ice [1-CU].
2.7.1. Shot of pellet if visible, then few seconds lysis buffer being added to cells, with lysis buffer container label visible in frame 
2.8. Then arrest the lysis with 7 mL of PBS [1-MED] and pellet the cells by centrifugation [2-CU].
2.8.1. Few seconds Talent adding PBS to tube, with PBS container visible in frame
2.8.2. Tube(s) being placed into centrifuge
3. SVF Staining and Flow Cytometry Analysis
3.1. To stain the stromal vascular fraction for flow cytometric analysis, resuspend the pellet in 90 microliters of 4 °C fluorescence-activated cell sorting, or FACS (Pronounce: facks), buffer [1-WIDE] and block the non-specific staining with 10 microliters of human IgG (Pronounce: I-G-G) [2-MED-TXT].
3.1.1. Few seconds Talent resuspending pellet, with FACS buffer container visible in frame
3.1.2. Few seconds Talent adding antibody to cells, with antibody container visible in frame (TEXT: See text for all Ab selection/concentration details)
3.2. Split the cell suspension between two wells of 96-well, V-bottom plate [1-CU] and place the cells on ice for 15 minutes [2-MED].
3.2.1. Few seconds cells being added to second well, with first well with cells also visible in frame
3.2.2. Talent placing plate onto ice
3.3. At the end of the incubation, wash each sample with 100 microliters FACS buffer [1-MED-over the shoulder-TXT], turning the plate upside down in one smooth motion without tapping to discard the supernatants at the end of the centrifugation [2-CU].
3.3.1. Few seconds Talent adding buffer to at least one well, with buffer container visible in frame (TEXT: 5 min, 280 x g, 4 °C) (Author Comment: shot named 3.1.1)
3.3.2. Few seconds plate being turned/supernatant being discarded
3.4. “Make sure the pellet is clearly visible at the bottom of the plate before turning the plate upside down to avoid losing cells during the staining procedure.” [1-MED-interview style]
3.4.1. Mitchell Bijnen: speaking the above interview style (looking just off-camera)
3.5. Resuspend the first pellet in 29.5 microliters of antibody cocktail for the first FACS panel [1-CU-TXT] and the second pellet in 23 microliters of antibody cocktail for the second FACS panel [2-CU].
3.5.1. Few seconds antibody being added to first well, with antibody container label(s) visible in frame (TEXT: See text for FACS panel details)
3.5.2. Few seconds antibody being added to second well, with antibody container label(s) visible in frame 
3.6. After 30 minutes on ice in the dark, wash the cells with 150 microliters of FACS buffer per well [1-MED] and fix the cell pellets in 150 microliters of 1% formaldehyde solution [2-CU].
3.6.1. Talent placing plate into centrifuge
3.6.2. Few seconds formaldehyde being added to well(s), with fixative container label visible in frame
3.7. Transfer the cell suspensions from each well into the appropriate corresponding FACS tubes [1-MED-TXT] and place the samples on ice [2-CU].
3.7.1. Few seconds Talent adding cells to tube(s) (TEXT: Optional: Store samples at 4 °C in the dark 7 d)
3.7.2. Tube(s) being placed onto ice
3.8. Before their analysis, load an unstained negative control onto the flow cytometer to set the forward scatter and side scatter parameters [1-LM]. 
3.8.1. FSCA FSCW.psd: please trace/outline/indicate gate around outside of cells
3.9. Then adjust the voltages of the flow cytometer according to the manufacturer’s instructions until all of the populations of interest are visible in the forward scatter and side scatter graphs [2-LM] and a distinction can be made between the debris and the live cells [3-LM].

3.9.1. FSCA SSCA.psd: no animation OR indicate red/green/blue/purple cells
3.9.2. FSCA SSCA.psd: please trace/outline/indicate gate around live cells
3.10. When all of the parameters have been set, vortex the first experimental sample at 800 rpm to thoroughly resuspend the cells [1-MED] and load the sample onto the cytometer [2-CU].
3.10.1. Few seconds Talent vortexing tube
3.10.2. Few seconds tube being loaded onto cytometer
3.11. Read a minimum of 50,000 events in the live gate [1-MED-over the shoulder]. Then vortex and load the second sample for analysis as just demonstrated [2-MED].
3.11.1.  Talent at cytometer, reading events, with cytometer monitor visible in frame
3.11.2.  Few seconds Talent loading tube onto cytometer, with vortex visible in frame if possible
4. Results: Representative Visceral AT Immune Cell Abundance 

4.1. To allow analysis of the adipose tissue macrophage populations, in this representative experiment, other immune cells, such as T cells, B cells, neutrophils, and NK cells, were excluded [1-LM] to reveal the presence of CD11b+CD11c+ macrophages [1-LM], CD11b+CD11c- macrophages [2-LM], and CD11blow/-CD11c+ dendritic cells [3-LM].

4.1.1. CD11b vs Dump.psd: please trace/outline/indicate dump- gate/cells in dump- gate
4.1.2. CD11c vs CD11b.psd: please indicate green cells in middle gate/gate around green cells
4.1.3. CD11c vs CD11b.psd: please indicate pink cells in top left gate/gate around pink cells
4.1.4. CD11c vs CD11b.psd: please indicate blue cells in bottom right gate/gate around blue cells

4.2. Quantification of the mean fluorescence intensity of these cells revealed the expression of plasmacytoid dendritic cell [1-LM] and generic dendritic cell markers on the CD11b+ CD11c+ and CD11blow/-CD11c+ cells [2-LM], with a higher expression of both markers observed on the CD11blow/-CD11c+ cells, confirming that the CD11blow/-CD11c+ cells were in fact dendritic cells [3-LM].

4.2.1. CD303.psd: please trace/indicate light green and pink histograms OR no animation
4.2.2. CD141.psd: please trace/indicate light green and pink histograms OR no animation
4.2.3. Bar graphs CD303 and CD141.psd: please indicate right data bars in both graphs

4.3. Gating of the CD45+ cells revealed CD19+ B [1-LM] and CD3+ T cell populations [2-LM], the latter of which could be further subdivided into CD3+CD4+ T helper [3-LM] and CD3+CD8+ cytotoxic T cell subsets [4-LM] and CD3+CD56+ NK cells [5-LM].

4.3.1. CD3 vs CD19.psd: please indicate right B cells gate
4.3.2. CD3 vs CD19.psd: please indicate left T cells gate
4.3.3. CD4 vs CD8.psd: please indicate CD4 gate
4.3.4. CD4 vs CD8.psd: please indicate CD8 gate
4.3.5. CD3 vs CD56.psd: please indicate NK cells gate

4.4. The percentage of viable immunes cells was then calculated for each subject [1-LM], revealing a significant increase in the percentage of pro-inflammatory CD11b+CD11c+ macrophages in the visceral adipose tissue of obese adult male subjects [2-LM].

4.4.1. Figure 2.psd: no animation
4.4.2. Figure 2.psd: please add asterisks over black data bar as in original Figure 2

5. Conclusion (said by authors on camera):
5.1. Kristiaan Wouters: Once mastered, this technique can be completed in 4 hours if it is performed properly.
5.2. Mitchell Bijnen: While attempting this procedure, it’s important to remember to keep the cell fractions and buffers on ice and to label the cells with the antibodies in the dark.
5.3. Kristiaan Wouters: After its development, this technique paved the way for researchers in the field of metabolic diseases to explore immune cell populations within human adipose tissue.
5.4. Mitchell Bijnen: After watching this video, you should have a good understanding of how to isolate adipose tissue immune cells and to perform flow cytometry on these cells.
5.5. Suzan Wetzels: Don't forget that working with potentially infectious human materials and toxic substances such as azide can be extremely hazardous and that precautions, such as wearing gloves and safety glasses, should always be taken while performing this procedure.   

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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
0123_ 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.  

FSCA SSCA.psd
FSCA FSCW.psd
Figure 2.psd
CD303.psd
CD11b vs Dump.psd
CD11c cs CD11b.psd
CD141.psd
CD4 cs CD8.psd
CD3 cs CD56.psd
CD3 vs CD19.psd
Bar graphs CD303 and CD141.psd

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 in the email accompanying the finalized script.
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