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A. Microscopy: Does your protocol involve video microscopy? Y, Olympus SZ61
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 2.5., 3.5.-3.9.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? The most difficult part of this procedure is getting adequate cell numbers and ensuring that all steps are performed at 4°C allows for the optimal isolation. 3.8. and 3.9. are important due to the washing away of unlabeled cells and collection of labeled cells
E. Will the filming need to take place in multiple locations? Y, two buildings across the street from one another (B448 Life Sciences Building, 1355 Bogue Street, East Lansing, MI 48824 and A3/A6 Veterinary Medical Center, 736 Wilson Road, East Lansing MI 48824)
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 goals of these isolation and differentiation protocols are to obtain adipocyte progenitor cells from perivascular adipose tissues and to induce their differentiation into mature adipocytes. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kyan Thelen: This method allows the analysis of specific and defined adipocyte progenitor cell populations from perivascular adipose tissues with minimal impact on their morphology, viability, and potential to proliferate and differentiate.
1.2. Kyan Thelen: The main advantage of this technique is that allows an increased isolation of antigen-presenting cells per gram of adipose tissue compared to fluorescence activated cell sorting.
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 Michigan State University.
Protocol: (read by voice talent at JoVE)
2. Adipocyte Progenitor Isolation
2.1. After confirming a lack of response to toe pinch [1-WIDE-TXT], make a vertical midline incision along the sternum to the perineal area of the mouse to access the abdominal cavity [2-CU].
2.1.1. Talent pinching toe (Videographer: More Talent than mouse in shot) [TEXT: Euthanasia: Anesthesia overdose (pentobarbital 70 mg/kg i.p.)]
2.1.2. Few seconds incision being made
2.2. Expose the superior mesenteric artery, the small mesenteric resistance vessels, and the thoracic aorta [1-CU] and sever all of the connections to the mesentery and aorta [2-ECU].
2.2.1. Few seconds vessels/aorta being exposed

2.2.2. Few seconds at least one connection being severed

2.2.3. Added Shot: [CU] Few seconds of aorta being exposed

2.3. Collect the gonadal adipose tissue [1-SCOPE MED] and transfer the isolated fat pads into a new container of KRBB supplemented with 10 mM HEPES on ice [2-CU].

2.3.1. Few seconds gonadal tissue being collected

2.3.2. At least one fat pad being added to container

2.4. Transfer the vessels to a Petri dish containing Krebs Ringer Bicarbonate Buffer, or KRBB (Pronounce: K-R-B-B), solution [1-CU-TXT] and place the dish under a dissecting microscope [2-MED]. Added to narrative: Remove perivascular adipose tissue from the small mesenteric resistance vessels and aorta.
2.4.1. Vessels being placed into dish, with KRBB container label visible in frame (TEXT: See text for all reagent/medium preparation details)
2.4.2. Talent placing plate under microscope
2.4.3. Added shot: [ECU] View of vessels underneath the microscope
2.5. In a biosafety hood, transfer about 50 mg of tissue into a 1.7 mL tube containing 1 mL of collagenase type I solution [1-MED] and mince the tissue into 1-3 mm pieces [2-CU].
2.5.1. Few seconds Talent adding tissue to tube, with collagenase container visible in frame

2.5.2. Few seconds tissue being minced

2.6. “It is important to adequately mince the adipose tissue to allow the collagenase to thoroughly infiltrate the connective tissue.” [1-MED-interview style]
2.6.1. Kyan Thelen, speaking the above interview style (looking just off-camera)
2.7. Incubate the fragments at 37 °C with shaking for one hour [1-MED]. Then sequentially filter the digested material through individual 100 and 40 micron cell strainers into a 50 mL tube [2-CU].
2.7.1. Talent placing tube onto shaker 
2.7.2. Few seconds material being transferred from 100 micron strainer into 40 micron trainer

2.8. Collect the resulting filtrate by centrifugation [1-MED-TXT] and resuspend the pellet in 1 mL of erythrocyte lysis buffer [2-CU].

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

2.8.2. Shot of pellet if visible, then few seconds pellet being resuspended, with lysis buffer container label visible in frame

2.9. Transfer the cell suspension into a new 1.7 mL microfuge tube for a 5 minute incubation at room temperature protected from light [1-MED].

2.9.1. Few seconds Talent adding cells to tube

2.10. Then collect the stromal vascular fraction cells with another centrifugation [1-CU-TXT] and resuspend the pellet in stromal vascular fraction basal medium for counting [2-MED].
2.10.1.  Tube(s) being placed into centrifuge bucket (TEXT: 5 min, 300 x g, 4 °C)

2.10.2.  Few seconds Talent resuspending cells in medium, with medium container visible in frame

3. Magnetic Activated Cell Sorting

3.1. To isolate the adipocyte progenitor cells by magnetic activated cell sorting, collect the cells by centrifugation [1-WIDE] and resuspend the pellet in magnetic activated cell sorting blocking buffer at a 1x106 cells/mL concentration for a 20 minute incubation at 4 °C [2-CU].

3.1.1. Talent placing tube(s) into the centrifuge
3.1.2. Shot of pellet if visible, then few seconds pellet being resuspended, with blocking buffer container label visible in frame 

3.2. “It is essential that all steps of the isolation are done at 4°C and not over ice.” [1-MED-interview style]
3.2.1. Kyan Thelen, speaking the above interview style (looking just off-camera)
3.3. Next, incubate the cells with 5 microliters of FITC-conjugated mouse anti-CD34 (Pronounce: C-D-thirty-four) for 30 minutes [1-MED-TXT].
3.3.1. Few seconds Talent adding antibody to cells, with antibody container visible in frame (TEXT: i.e. 1 microgram/1x106 cells)
3.4. Collect the cells by centrifugation [1-MED]. Then incubate the cells with 4 microliters of anti-FITC microbeads in 96 microliters of magnetic activated cell sorting buffer for 5 minutes in the dark [2-CU].

3.4.1. Talent placing tube(s) into centrifuge

3.4.2. Few seconds microbeads/buffer being added to cells, with microbead and buffer container labels visible in frame

3.5. While the cells are incubating, place a MultiSort column into the magnetic separator with a 5 mL waste tube under the column [1-MED].

3.5.1. Talent placing column into magnet over waste tube

3.6. Rinse the column with 500 microliters of magnetic activated cell sorting buffer [1-CU] and discard the effluent and waste tube [2-MED].
3.6.1. Buffer being added to top of column

3.6.2. Talent discarding tube, with magnet visible in frame if possible 
3.7. Then place a new tube under the column [1-CU] and load the cells onto the top of the column, collecting the unlabeled, CD34- cells in the new collection tube [2-MED].
3.7.1. New tube being placed under column

3.7.2. Few seconds Talent adding cells to tube
3.8. When all of the cells have passed through the top of the column, wash the column three times with 500 microliters of degassed magnetic activated cell sorting buffer [1-CU], continuing to pool the eluate in the collection tube [2-CU].
3.8.1. Shot of empty top of column, then few seconds buffer being added to top of column

3.8.2. Few seconds wash dripping into collection tube
3.9. After the last wash, transfer the column into a new collection tube [1-MED] and use the column plunger to flush 1 mL of magnetic activated cell sorting buffer through the column into the tube to collect the CD34+ cells [2-CU].

3.9.1. Talent placing column into new tube

3.9.2. Few seconds cells being plunged

3.10. Collect the adipocyte progenitor cells by centrifugation [1-MED]. Then incubate the CD34+ fraction in 10 microliters of rabbit anti-platelet-derived growth factor receptor alpha for 30 minutes [2-CU-TXT].

3.10.1.  Talent placing tube(s) into centrifuge

3.10.2.  Few seconds rabbit anti-platelet-derived growth factor receptor alpha being added to cells, with rabbit anti-platelet-derived growth factor receptor alpha container label visible in frame (TEXT: 1:200 anti-PDGFRalpha/1x106 cells)
3.11. At the end of the incubation, centrifuge the cells again [1-MED] and incubate the pellet in 4 microliters of anti-rabbit IgG microbeads in 96 microliters of magnetic activated cell sorting buffer [2-CU] for magnetic bead isolation of the platelet-derived growth factor receptor alpha-positive cells as just demonstrated [3-MED].
3.11.1.  Talent placing tube(s) into centrifuge bucket

3.11.2.  Few seconds microbeads being added to cells, with microbead container label visible in frame

3.11.3.  Few seconds Talent adding cells to column 
4. Cell Culture and Adipogenesis Induction
4.1. To culture the CD34+ platelet-derived growth factor receptor alpha-positive adipocyte progenitor cells, seed the cells [1-WIDE] in individual 6 well tissue culture plates in basal medium [2-MED-over the shoulder] and place the plates in a 37 °C and 5% CO2 cell culture incubator [3-MED-TXT].

4.1.1. Few seconds Talent adding CD34- cells to plate use 4.1.2 to cover
4.1.2. Few seconds Talent adding CD34+ cells to at least one well

4.1.3. Talent placing plate(s) into incubator (TEXT: Replace medium every 2 d)
4.2. After three serial passages, seed the cells into black 96 well tissue culture plates at 1x102 cells/well [1-CU] and evaluate their proliferation at 8, 24, 48, and 96 hours at 5x104 cells/well in 24 well assay plates according to standard proliferation assay protocols [2-LM].

4.2.1. Few seconds cells being added to at least one well

4.2.2. Jove Fig 1.tif: no animation
4.3. To induce adipogenesis, when the adipocyte progenitor cell culture reaches confluency, feed the cells with adipocyte progenitor basal medium for 48 hours [1-MED-over the shoulder]. Then treat the cultures with bone morphogenic protein 4 for another 48 hours [2-CU].
4.3.1. Few seconds Talent adding adipocyte progenitor basal medium to at least one well, with adipocyte progenitor basal medium container visible in frame
4.3.2. Few seconds bone morphogenic protein 4 being added to at least one well, with bone morphogenic protein 4 container label visible in frame
4.4. On the third day, replace the medium with adipocyte progenitor cell induction medium without IBMX (Pronounce: I-B-M-X) and dexamethasone for 14 days [1-MED-TXT].

4.4.1. Few seconds Talent adding medium to at least one well, with medium container visible in frame (TEXT: Change medium every 48 h)
4.5. The degree of adipogenesis in the cultures can then be assessed at 1x104 cells/well in 48 well tissue culture plates according to standard adipogenesis assay protocols [1-LM].

4.5.1. Jove Fig 2a.tif: no animation
5. Results: Representative Adipocyte Progenitor Cell (APC) Differentiation Analysis
5.1. Although both methods demonstrate a similar cell population distribution and viability [1-LM], magnetic activated cell sorting isolation produces a greater number of cells for culture [2-LM] compared to fluorescence-activated cell sorting [3-LM]. 

5.1.1. Jove Fig 3ab.tif: no animation

5.1.2. Jove Fig 3ab.tif: please add brackets and asterisks as in original Figures 3A and 3B

5.1.3. Jove Fig 3ab.tif: no animation
5.2. In this representative experiment, the in vitro proliferation of magnetic activated cell sorted stromal vascular fraction and adipocyte progenitor cells isolated from the thoracic aorta [1-LM], small mesenteric resistance vessels [2-LM], and gonadal adipose tissue of male rats [3-LM] was evaluated at 8, 24, 48, and 96 hours after plating using a quantitative DNA assay [4-LM].
5.2.1. Jove Fig 1.tif: please add/indicate aPVAT graph

5.2.2. Jove Fig 1.tif: please add/indicate mPVAT graph

5.2.3. Jove Fig 1.tif: please add/indicate GON graph

5.2.4. Jove Fig 1.tif: no animation
5.3. No site differences in stromal vascular fraction expansion rates were observed at any time point [1-LM] except for the adipocyte progenitor cells from the thoracic aorta, which demonstrated less proliferation by 96 hours compared to stromal vascular cells from the same site [2-LM].
5.3.1. Jove Fig 1.tif: no animation
5.3.2. Jove Fig 1.tif: please add asterisk as in original Figure 1A

5.4. Stimulation of confluent adipocyte progenitor cells with bone morphogenic protein-4 for 48 hours induces adipocyte differentiation [1-LM], evidenced by a greater lipid accumulation in droplets as evaluated by both fluorescent lipid uptake assay [2-LM] and Oil Red O staining [3-LM].
5.4.1. Jove Fig 2a.tif: no animation
5.4.2. JoVE Fig 2a.tif: please indicate black data bars 

5.4.3. Jove Fig 2b.tif: please indicate black triangle data points and red oil droplets in post differentiation image
6. Conclusion (said by authors on camera):
6.1. Kyan Thelen: Once mastered, this technique can be completed in 8 hours if it is performed properly.

6.2. Kyan Thelen: While attempting this procedure, it’s important to remember to maintain 4° C temperatures during the isolation steps.
6.3. Kyan Thelen: After watching this video, you should have a good understanding of how to isolate and differentiate adipocyte progenitor cells.
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 Fig 1.tif

Jove Fig 2a.tif

Jove Fig 2b.tif

Jove Fig 3.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 in the email accompanying the finalized script.
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