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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.-2.15., 3.1.-3.9.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6.-2.12.
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 adipose-derived stem cells from porcine subcutaneous white adipose tissues for evaluation of their ability to differentiate into mesenchymal adipocytes, osteocytes and chondrocytes. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Shih-Torng Ding: This method can help answer key questions in the field of obesity research by helping to uncover the molecular mechanisms involved in regulating adipose tissue development. 

1.2. Shih-Torng Ding: The main advantage of this technique is that an abundant number of stromal vascular cells can be harvested, allowing in-depth analyses of adipocyte biology and differentiation.   
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Yu-Jen Chen: The implications of this technique extend toward stem cell therapy research, as the pig adipose-derived stem cells exhibit a multipotency for transdifferentiation into multiple cell lineages.  

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)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at National Taiwan University, Taiwan.
Protocol (read by voice talent at JoVE):

2. Pig subcutaneous adipose tissue dissection
2.1. Begin by laying the piglet in the prone position on a clean surgical table [2.1.1.-WIDE-TXT].
2.1.1. Few seconds Talent arranging piglet (Videographer: More Talent than pig in shot) (TEXT: For a similar protocol in mice, see Kajimura et al. 2013) 
2.2. Shave all of the hair down the midline from the neck to the tail [2.2.1.-CU-TXT] and scrub the dorsal skin with 7.5% povidone-iodine three times [2.2.2.-CU-TXT].

2.2.1. Few seconds hair being shaved (TEXT: Euthanasia: Electrical stunning + sanguination)
2.2.2. Few seconds skin being scrubbed, with povidone-iodine container visible in frame if possible (TEXT: Use 3 new independent-scrubs)
2.3. After the third scrub, allow the iodine to sit on the surface of the skin for about 10 minutes [2.3.1.-CU].

2.3.1. Timer being set to 10 minutes, with some skin with iodine visible in frame if possible
2.4. Then spray the skin with 70% ethanol [2.4.1.-CU] and use ethanol-soaked gauze pads to wipe the skin in one direction to remove the disinfectant until no obvious color is observed [2.4.2.-CU].

2.4.1. Few seconds skin being sprayed

2.4.2. Few seconds skin being wiped in one direction

2.5. Next, make an incision from the neck region down to the leg [2.5.1.-CU].

2.5.1. Few seconds incision being made

2.6. Then, holding up the fat and skin with forceps [2.6.1.-CU-TXT], use a scalpel to separate the porcine dorsal fat layer of subcutaneous adipose tissues and the adjoining skin layer from the muscles [2.6.2.-CU].

2.6.1. Fat/skin being grasped with forceps (TEXT: Sterilize all surgical instruments prior to use)

2.6.2. Few seconds fat/skin being detached from muscles

2.7. Immediately immerse the skin and fat tissue in a sterilized 200 ml beaker containing serum-free 37°C DMEM [2.7.1.-CU-TXT] and spray the outside of the beaker with 70% ethanol [2.7.2.-MED].

2.7.1. Few seconds skin/fat being immersed in medium (TEXT: See text for a media/reagent preparation details)

2.7.2. Few seconds Talent spraying beaker with ethanol 

2.8. Then place the beaker in a laminar flow cell culture hood [2.8.1.-MED] and place a 40 x 30 cm sterilized triple-layer foil cover next to the beaker [2.8.2.-CU-TXT].

2.8.1. Talent placing beaker into hood

2.8.2. Foil cover being placed next to beaker (TEXT: Triple layers facilitate continual integrity)
2.9. Transfer the tissue skin facing down onto the foil [2.9.1.-CU] and use forceps and scissors to trim the remaining muscle tissue off of the adipose tissue [2.9.2.-CU].

2.9.1. Skin being placed down onto foil

2.9.2. Few seconds muscle being trimmed

2.10. Cut the fat into square 7 x 7 cm pieces [2.10.1.-CU] and then transfer the fat pieces into a new sterilized 200 ml beaker containing serum-free 37°C DMEM [2.10.2.-CU].
2.10.1. Few seconds fat being cut

2.10.2. Few seconds fat being placed into beaker
2.11. Now place a customized slice holder equipped with a carbon steel slicer blade onto the cover foil [2.11.1.-CU] and place one of the fat pieces onto the slicer with the fat layer facing down [2.11.2.-CU].

2.11.1. Slice holder being placed onto foil

2.11.2. Fat being placed onto slicer

2.12. Slice the fat into approximately 1 mm thick pieces as close as possible to, but without cutting the skin [2.12.1.-CU].

2.12.1. Few seconds fat being sliced

2.13. Then use scissors to mince the adipose tissue pieces as finely as possible [2.13.1.-CU] and add the pieces to a 250 ml Erlenmeyer flask containing filtered digestion medium supplemented with collagenase [2.13.2.-CU].

2.13.1. Few seconds pieces being minced

2.13.2. Few seconds pieces being added to flask, with collagenase container label visible in frame if possible

2.14. Incubate the flask with swirling for 90 minutes at 45 rpm in an orbital shaker at 37°C [2.14.1.-CU-TXT].

2.14.1. Few seconds flask swirling on shaker (TEXT: Check every 15-30 min to prevent over-digestion)

2.15. When the digestion medium becomes a slurry without significant tissue clumps [2.15.1.-CU], stop the digestion with an equal volume of culture medium containing DMEM-F12 with 10% FBS [2.15.2.-CU].
2.15.1. Shot of slurry without significant tissue clumps

2.15.2. Few seconds medium being added to flask, with medium container label visible in frame 

3. Stromal-vascular fraction primary adipose-derived stem cells (pADSC) collection

3.1. To collect the pig adipose-derived stem cells, filter the digested adipose tissue suspension through a single layer of chiffon into a sterilized 250 ml serological bottle [3.1.1.-WIDE], using forceps to depress the middle of the chiffon to guide and assist the passage of the digest [3.1.2.-CU].
3.1.1. Few seconds Talent adding suspension to chiffon

3.1.2. Few seconds forceps pressing tissue into/through chiffon 

3.2. Drain and twist the chiffon with the forceps to complete the passage [3.2.1.-CU] and distribute the medium into four 50 ml conical centrifuge tubes [3.2.2.-CU-TXT].

3.2.1. Few seconds chiffon being drained/twisted

3.2.2. At least one aliquot being added to at least one tube, with other tubes visible in frame (TEXT: Approximately 40 ml/tube) 
3.3. Collect the stromal-vascular cells by centrifugation [3.3.1.-MED-TXT]. Then decant the supernatant without disturbing the pellets to remove most of the top fat layer containing the mature adipocytes [3.3.2.-CU].

3.3.1. Talent placing tube(s) into centrifuge (TEXT: 10 min, 700 x g, RT) 

3.3.2. Few seconds supernatant being decanted from 1-2 tubes 

3.4. Next, resuspend the pellets in 10 ml of DMEM with pipetting and gentle shaking [3.4.1.-CU].

3.4.1. Shot of at least one pellet if visible, then few seconds pellet being resuspended/gently shaken in DMEM 

3.5. Spin down the cells again [3.5.1.-CU-TXT] and resuspend the pellets in 10 ml of ACK lysis buffer [3.5.2.-CU].

3.5.1. Tube(s) being placed into centrifuge bucket (TEXT: 6 min, 700 x g, RT)

3.5.2. Shot of pellet(s) if visible, then few seconds one pellet being resuspended in ACK lysis buffer, with ACK lysis buffer container label visible in frame if possible

3.6. After 7 minutes at room temperature, stop the red blood cell lysis with the addition of 10 ml of DMEM to each tube [3.6.1.-MED], gently shaking the tubes to mix [3.6.2.-MED], and then spin down the cells again [3.6.3.-MED-TXT].

3.6.1. Few seconds Talent adding DMEM to at least one tube, with DMEM container visible in frame

3.6.2. Few seconds Talent shaking at least one tube

3.6.3. Talent adding tube(s) to centrifuge (TEXT: 10 min, 700 x g, RT)

3.7. Wash the cells two more times with 10 ml of DMEM [3.7.1.-CU-TXT] and then pool the supernatants through a 100 micron strainer into a single 50 ml conical tube [3.7.2.-CU].

3.7.1. Shot of pellet(s) if visible, then few seconds DMEM being added to at least one tube (TEXT: 6 min, 700 x g, RT, x2)

3.7.2. Few seconds one supernatant being poured through filter

3.8. Gently pipette the cell suspension several times to evenly distribute the cells [3.8.1.-CU] and count the cells by trypan blue exclusion [3.8.2.-CU].

3.8.1. Few seconds cells being mixed

3.8.2. Few seconds trypan blue being added to hemocytometer

3.9. Finally, seed the pig adipose-derived stem cells at a 6x104/cm2 density into the appropriately-sized culture container in cell culture medium [3.9.1.-MED-TXT] and incubate the cells at 37°C and 5% CO2 to facilitate the formation of a monolayer [3.9.2.-MED].
3.9.1. Few seconds Talent adding cells to container (TEXT: e.g. adipocyte/osteocyte differentiation: 6-well tissue culture plates; stem cells/chondrocyte differentiation surface marker staining: 10 cm dishes)  
3.9.2. Talent placing plate into incubator
4. Results: Representative pADSC morphology, phenotype and differentiation
4.1. The morphology of the stromal-vascular fraction-derived pig adipose-derived stem cells is similar to mouse or human adipose-derived stem cells [4.1.1.-LM], with an expanded fibroblast-like morphology observed 24 hours after seeding [4.1.2.-LM].

4.1.1. 2.pdf: please highlight/indicate top image

4.1.2. 2.pdf: please outline one cell in top image

4.2. The pig adipose-derived stem cells become confluent within 72 hours, at which point they are ready for adipocyte or other mesenchymal-type differentiation [4.2.1.-LM].
4.2.1. 2.pdf: please highlight/indicate middle image

4.3. These cells also exhibit a strong adipogenic potential after chemical induction and mature adipocytes can be observed after 9 days of differentiation with over 90% of the pig adipose-derived stem cells demonstrating adipogenic differentiation [4.3.1.-LM].

4.3.1. 2.pdf: please highlight/indicate bottom image
4.4. Mesenchymal stem cell surface markers, including CD29 [4.4.1.-LM], CD44 [4.4.2.-LM], CD90 [4.4.3.-LM] and MHC I [4.4.4.-LM] are highly expressed on the pig adipose-derived stem cells, while CD4a [4.4.5.-LM, CD31 [4.4.6.-LM], CD45 [4.4.7.-LM] and MHC II [4.4.8.-LM] are barely detectable, demonstrating that these pig adipose-derived stem cells exhibit mesenchymal-type characteristics without significant endothelial or haematopoietic stem cell contamination [4.4.9.-LM].

4.4.1. 3.pdf: please indicate red histogram in CD29 graph

4.4.2. 3.pdf: please indicate red histogram in CD44 graph
4.4.3. 3.pdf: please indicate red histogram in CD90 graph
4.4.4. 3.pdf: please indicate red histogram in MHC I graph
4.4.5. 3.pdf: please indicate red histogram in CD4a graph
4.4.6. 3.pdf: please indicate red histogram in CD31 graph
4.4.7. 3.pdf: please indicate red histogram in CD45 graph
4.4.8. 3.pdf: please indicate red histogram in MHC II graph
4.4.9. 3.pdf: no animation
4.5. Further, the differentiated pig adipose-derived stem cells can be identified as adipocytes [4.5.1.-LM], osteocytes [4.5.2.-LM] or chondrocytes [4.5.3.-LM] through the use of specific tissue staining dyes, demonstrating that these stromal-vascular fraction-derived cells retain a multipotency typical of mesenchymal-type progenitors [4.5.4.-LM].
4.5.1. 4.pdf: please highlight/indicate top image

4.5.2. 4.pdf: please highlight/indicate middle image

4.5.3. 4.pdf: please highlight/indicate bottom image

4.5.4. 4.pdf: no animation
5. Conclusion (said by authors on camera)
5.1. Shih-Torng Ding: While performing this procedure, it’s important to remember to have a good aseptic technique for cell culture and to perform all of the steps as quickly as possible to maximize the viability of the stromal vascular cells.

5.2. Shih-Torng Ding: Once mastered, the cells can be harvested from 2-3 pigs in six hours if it is performed properly. 
5.3. Shih-Torng Ding: This standard technique paved the way for obesity researchers in the field of diabetes to explore the molecular switches, such as transcription factors, that control adipocyte differentiation.
5.4. Shih-Torng Ding: After watching this video, you should have a good understanding of how to isolate pig adipose-derived stem cells and to evaluate the multipotent ability of these cells to differentiate into adipocytes, osteocytes, and chondrocytes.
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.  
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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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