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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., 2.3., 2.4., 2.7., 2.8., 2.16.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.8., 2.15.

E.  Will the filming need to take place in multiple locations? Y, different rooms same building 
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 fibroblasts using FACS, thereby foregoing in vitro culture, which has been shown to cause a phenotypic change in these cells. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Michael Hu: This method can help answer key questions in developmental biology and wound healing, such as how to identify fibroblast sub-types involved in scarring and fibrosis. 

1.2. Zeshaan Maan: The main advantage of this technique is that in vitro culture is avoided, as adherence to plastic alters the phenotype of fibroblasts.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Alexander Whittam: Though this method can provide insight into dermal fibroblasts, it can also be applied to other systems, such as peritoneal fibroblasts involved in abdominal adhesions.

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 Stanford University.
Protocol (read by voice talent at JoVE):

2. Murine dermis digestion

2.1. Begin by shaving and depilating the dorsal skin of the mouse of interest [2.1.1.-WIDE-TXT].

2.1.1. Few seconds Talent shaving/depilating dorsal skin (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: ketamine 100 mg/kg + xylazine 20 mg/kg + acepromazine 3 mg/kg ip + cervical dislocation)
2.2. Then submerge the denuded mouse in 70% ethanol [2.2.1.-MED] and place the animal on a clean, sterile surface to dry [2.2.2.-CU].
2.2.1. Talent placing mouse in ethanol, with ethanol container visible in frame if possible (Videographer: More Talent than mouse in shot)

2.2.2. Shot of just lower abdomen to tail being placed onto sterile surface
2.3. Next, starting at the base of the tail, use forceps to tent the skin [2.3.1.-CU] and make a transverse cut with dissecting scissors [2.3.2.-CU].
2.3.1. Skin being tented (Videographer: Combine 2.3.1. and 2.3.2. as appropriate)

2.3.2. Few seconds incision being made (Videographer: Combine 2.3.1. and 2.3.2. as appropriate)
2.4. Then dissect along the supra-fascial plane to harvest the dorsal tissue [2.4.1.-CU-TXT].
2.4.1. Few seconds supra-fascial plane being dissected (TEXT: Avoid mammary tissue in females)  

2.5. When a 60 x 100 mm piece of skin has been removed [2.5.1.-CU-TXT], use the blunt edge of a scalpel to carefully remove any subcutaneous fat [2.5.2.-CU].
2.5.1. Shot of piece of skin being removed (TEXT: 60 mm x 100 mm skin = approximately 1x105 cells)
2.5.2. Few seconds fat being removed 

2.6. Then rinse the harvested skin in betadine [2.6.1.-CU], followed by five PBS washes on ice [2.6.2.-CU-TXT].
2.6.1. Few seconds skin being rinsed in betadine, with betadine container label visible in frame

2.6.2. Few seconds skin being washed in PBS (TEXT: Keep skin as sterile as possible to avoid contamination)
2.7. After the last wash, cut the skin into 2 equal-sized pieces [2.7.1.-CU] and incubate the tissues in 50 ml of elastase-supplemented DMEM at 37°C for 25 minutes [2.7.2.-MED-TXT].

2.7.1. Few seconds skin being cut

2.7.2. Talent placing tissues at 37°C (TEXT: Repeat for each animal)

2.8. At the end of the incubation, place all of the skins under a dissecting microscope in a sterile hood [2.8.1.-MED].

2.8.1. Talent placing skins under dissecting microscope
2.9. Then, for each piece of skin, use one pair of forceps to pin the epidermis to the dish surface [2.9.1.-CU] and a second pair of forceps to separate the epidermis from the dermal tissue [2.9.2.-CU].

2.9.1. Skin being pinned down with forceps

2.9.2. Few seconds second forceps separating epidermis from dermis (TEXT: Discard epidermis)

2.10. Using razor blades and dissecting scissors, mince the pieces of dermis in a sterile dish until the samples are uniformly approximately 2-3 mm in size [2.10.1.-CU].
2.10.1. Few seconds pieces being minced

2.11. Then transfer tissue fragments from up to five mice into the appropriate number of individual 50 ml conical tubes containing 20 ml of collagenase IV in DMEM [2.11.1.-MED-TXT].

2.11.1. Few seconds Talent adding at least one piece of tissue into a 50 ml tube (TEXT: See text for all media/reagent preparation details), with collagenase IV/DMEM container visible in frame
2.12. Agitate the samples vigorously at 37°C [2.12.1.-CU]. After one hour, transfer the tubes to a sterile hood [2.12.2.-MED] and pass the tissue slurries through a needle-less 10 ml syringe 3-5 times [2.12.3.-CU].

2.12.1. Few seconds samples agitating

2.12.2. Talent placing tubes in hood

2.12.3. Few seconds slurries being passed up and down through syringe tip
2.13. Return the samples to the shaker for another 30 minutes [2.13.1.-MED], followed by another 3-5 pipettes with the 10 ml syringe [2.13.2.-MED].

2.13.1. Talent placing tube(s) into shaker

2.13.2. Few seconds Talent passing slurry up and down through syringe

2.14. Then filter the samples through a 100 micron strainer into a new 50 ml tube [2.14.1.-CU] and wash the mesh with 20 ml of DMEM supplemented with FBS to bring the total volume up to 40 ml [2.14.2.-CU].

2.14.1. Few seconds sample being poured through strainer

2.14.2. Few seconds filter being washed with DMEM

2.15. Next, spin down the cells [2.15.1.-MED-TXT] and use a sterile glass pipette to aspirate the upper fat layer [2.15.2.-CU].
2.15.1. Talent placing tube(s) into centrifuge (TEXT: 8 min, 300 x g, 4°C)

2.15.2. Shot of layers, then few seconds glass pipette removing fat layer
2.16. When the contaminating adipocytes have been removed, use a new glass pipette to remove the rest of the supernatant [2.16.1.-CU] and resuspend the pellets in 20 ml of DMEM plus FBS [2.16.2.-CU].
2.16.1. Shot of supernatant and pellet, then few seconds supernatant being removed 

2.16.2. Shot of pellet if visible, then few seconds pellet being resuspended in medium
2.17. Now filter the cells through a 70 micron strainer [2.17.1.-MED] and rinse the mesh with 10 ml of DMEM plus FBS [2.17.2.-MED].

2.17.1. Few seconds Talent pouring cells through strainer

2.17.2. Few seconds Talent washing meshing with medium

2.18. Then spin down the cells again [2.18.1.-CU] and remove the fat and supernatant as just demonstrated [2.18.2.-CU-TXT].

2.18.1. Tube(s) being placed into centrifuge bucket

2.18.2. Shot of layers, then few seconds fat being removed (TEXT: Lyse contaminating RBC as necessary)

2.19. Resuspend the pellet in 20 ml of FACS buffer [2.19.1.-MED], setting aside a 5 ml aliquot for the unstained control [2.19.2.-MED].

2.19.1. Few seconds Talent resuspending pellet

2.19.2. Talent adding 5 ml to control tube

2.20. Then spin down the remaining sample [2.20.1.-MED], discard the supernatant [2.20.2.-MED], and place the pellet on ice [2.20.3.-MED-TXT].

2.20.1. Talent placing tube(s) into centrifuge

2.20.2. Few seconds Talent discarding supernatant

2.20.3. Talent placing tube(s) on ice (TEXT: Cells may be frozen for storage)
3. Fibroblast FACS isolation
3.1. To isolate the fibroblasts by FACS, resuspend the pellets in 500 microliters of lineage antibody incubation mix on ice [3.1.1.-WIDE-TXT].

3.1.1. Talent adding antibody mixture to at least one tube (TEXT: See text for antibody lineage cocktail preparation details)
3.2. After 20 minutes, gently mix 5 ml of FACS buffer supplemented with DNase with the cells [3.2.1.-CU] and spin them down [3.2.2.-CU].

3.2.1. Few seconds DNase/FACS buffer being mixed into at least one tube with DNase container label visible in frame if possible

3.2.2. Tube(s) being placed into centrifuge

3.3. Wash the pellet in a second 5 ml of DNase [3.3.1.-MED]. 

3.3.1. Few seconds Talent adding DNase/FACS buffer to at least one tube, with DNase container visible in frame if possible

3.4. Then resuspend the cells in 500 microliters of FACS buffer and DNase [3.4.1.-CU], reserving a 50 microliter aliquot of cells for the viability dye control [3.4.2.-CU].
3.4.1. Shot of pellet(s) if visible, then few seconds one pellet being resuspended in DNase/FACS buffer

3.4.2. 50 microliter aliquot being added to viability dye control tube
3.5. Finally, add viability dye to the remaining sample [3.5.1.-CU] and sort the cells according to the diagram [3.5.2.-LM-TXT].

3.5.1. Viability dye being added to tube, with viability dye container label visible in frame

3.5.2. Figure 2A.tiff: please add/flash arrows or similar (TEXT: Collect Lin- cells in FACS buffer)

4. Results: Representative microarray analysis
4.1. Using a lineage negative depletion approach rather than a positive selection approach avoids pre-selecting for particular subpopulations [4.1.1.-LM].
4.1.1. Figure 2A.tiff: please outline/indicate gate in right dot plot
4.2. Whole-transcriptome microarray analysis reveals that cultured fibroblasts isolated by the live harvest [4.2.1.-LM] and tissue explant methodologies [4.2.2.-LM] have a high degree of similarity at a transcriptome-wide level with a Pearson product moment correlation coefficient of 0.92 [4.2.1.-LM].

4.2.1. Figure 2B.tiff: please highlight/indicate grey bars with C.LH text

4.2.2. Figure 2B.tiff: please highlight/indicate grey bars with C.TE text

4.2.3. Figure 2B.tiff: please highlight/indicate red/orange CLH/CLH, CTE/CLH, CLH/CTE and CTE/CTE data squares and a similarly-sized red/orange square on the [r] coefficient line near the ‘.92’ mark

4.3. By comparison, cultured fibroblasts differed significantly from live harvested uncultured fibroblasts [4.3.1.-LM], establishing the importance of analyzing live harvested fibroblasts over cultured fibroblasts [4.3.2.-LM].
4.3.1. Figure 2B.tiff: please highlight/indicate grey bars with U.LH text

4.3.2. Figure 2B.tiff: please highlight/indicate green CLH/ULH, CTE/ULH, ULH/CLH and ULH/CTE data squares and a similarly-sized green square on the [r] coefficient line near the ‘.55-.6’ mark

5. Conclusion (said by authors on camera)
5.1. Michael Hu: After its development, this technique paved the way for researchers in the field of developmental biology and wound healing to confirm fibroblast heterogeneity and to identify the sub-populations responsible for scarring and other forms of fibroses.
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.  

Figure 2A.tiff

Figure 2B.tiff
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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