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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.- 2.5., 3.1., 3.2.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.5., 3.6.
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 protocol is to isolate different populations of stem cells and epidermal keratinocytes from the dorsal mouse skin. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Yaron Fuchs: This protocol allows the user to simultaneously isolate multiple cell populations from the dorsal mouse skin.

1.2. Yaron Fuchs: The main advantages of this technique are that it is fast, reliable and can be used to isolate specific cell types of interest from a mixture of heterogeneous skin cell populations.   

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!)
1.3. Yaron Fuchs: Demonstrating the procedure will be Yahav Yosefzon from my laboratory.  

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
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 Guide for the Care and Use of Laboratory Animals of Israel’s Ministry of Health.
Protocol (read by voice talent at JoVE):
2. Hair follicle isolation from adult epidermis
2.1. Begin by using electric clippers to shave all of the dorsal skin hair from a 50-80 day old mouse in the telogen phase of the hair follicle cycle [2.1.1.-WIDE-TXT], keeping the clippers as close to the skin as possible without damaging the skin and subcutaneous layer [2.1.2.-CU-TXT].

2.1.1. Few seconds Talent shaving mouse (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: Anesthesia + institutionally approved euthanasia)

2.1.2. Few seconds hair being clipped (TEXT: Avoid head/limbs)
2.2. Next, use 70% ethanol to disinfect the skin and to remove any hair residue [2.2.1.-CU]. 
2.2.1. Few seconds skin being wiped with ethanol, with ethanol container label visible in frame if possible
2.3. Place the mouse onto a dissecting pad [2.3.1.-MED]. Then use forceps to lift the skin near the tail [2.3.2.-CU] and nick the skin with scissors [2.3.3.-CU].
2.3.1. Talent placing mouse onto pad (Videographer: More Talent than mouse in shot)

2.3.2. Skin being pulled up (Videographer: Combine 2.3.2. and 2.3.3. as appropriate)
2.3.3. Skin being nicked (Videographer: Combine 2.3.2. and 2.3.3. as appropriate)
2.4. To harvest the entire dorsal skin, carefully cut the tissue in a posterior-anterior direction [2.4.1.-CU], separating the skin from the fascia [2.4.2.-CU-TXT].
2.4.1. Few seconds skin being cut (Videographer: Combine 2.4.1. and 2.4.2. as appropriate)
2.4.2. Few seconds skin being separated from fascia (Videographer: Combine 2.4.1. and 2.4.2. as appropriate) (TEXT: Caution: Avoid damaging the subcutaneous layer) 
2.5. When all of the skin has been removed, pin the two adjacent edges of the tissue onto a dissecting mat, hair side down [2.5.1.-CU].
2.5.1. Few seconds skin being pinned
2.6. Then, using curved forceps, apply light pressure to keep the skin from tearing [2.6.1.-CU] and gently scrape away the fat with a blunted scalpel until the dermis is clear and neat [2.6.2.-CU].
2.6.1. Forceps being applied to skin (Videographer: Combine 2.6.1. and 2.6.2. as appropriate)
2.6.2. Few seconds fat being scarped (Videographer: Combine 2.6.1. and 2.6.2. as appropriate)
2.7. When all of the fat has been removed, place the skin dermis side down in a 100 mm sterile culture dish [2.7.1.-CU] and straighten out the tissue until there are no folds [2.7.2.-CU].
2.7.1. Skin being placed into dish
2.7.2. Few seconds skin being straightened 
2.8. Wash the skin with 10 ml of PBS without calcium and magnesium [2.8.1.-CU], straightening the skin again as necessary [2.8.2.-CU].
2.8.1. Few seconds skin being washed, with PBS container label visible in frame if possible

2.8.2. Few seconds skin being straightened
2.9. Then remove the PBS [2.9.1.-CU] and incubate the tissue in 10 ml of 0.25% trypsin, taking care that the skin is unfolded and freely floating [2.9.2.-CU-TXT].
2.9.1. Few seconds PBS being removed
2.9.2. Few seconds trypsin being added to tissue (TEXT: 37°C, 30-120 min; 4°C, O/N)
3. Hair follicle cell suspension preparation
3.1. At the end of the incubation, using curved forceps to hold the skin in place [3.1.1.-WIDE], scrape all of the hair from the skin starting at the tail and following the direction of hair growth [3.1.2.-CU-TXT].
3.1.1. Few seconds Talent scraping skin
3.1.2. [combined with 3.1.1] Few seconds skin being scraped starting at tail (TEXT: Scraping against hair growth = HF loss/cell yield reduction)
3.2. As the follicles tend to form small clumps, scrape small areas at a time to reduce the size of the clumps as much as possible [3.2.1.-CU].
3.2.1. Few seconds small area being scraped (Video Editor: if possible, please identify a small clump of hair follicles when mentioned)

3.3. When all of the hair follicles have been collected [3.3.1.-CU], transfer the hairless skin to a new culture dish [3.3.2.-CU] and hydrate the tissue with 10 ml of PBS without calcium and magnesium [3.3.3.-CU].
3.3.1. Shot of dish of hair follicles

3.3.2. Skin being placed into new dish

3.3.3. Few seconds PBS being added to skin 
3.4. Confirm that all of the hair follicles have been removed [3.4.1.-CU-TXT].

3.4.1. Few seconds skin being scraped or turned or otherwise checked for hair follicles (TEXT: Scrape any remaining hair as necessary)
3.5. Then use a scalpel and forceps to break down the follicles until a single hair follicle suspension is obtained [3.5.1-CU].
3.5.1. Few seconds hair follicles being broken down 
3.6. Next, vigorously triturate the hair follicle solution with a 10 ml pipette for a few minutes to break up all of the clumps [3.6.1.-CU]. Then transfer the cells into 50 ml tubes on ice pre-labeled with the animal and sample numbers [3.6.2.-CU].
3.6.1. Few seconds hair follicles being triturated

3.6.2. Few seconds hair follicles being added to tube
3.7. Now aspirate the PBS from the skin [3.7.1.-CU] and use it to rinse the cell culture dish that contained the hair follicle suspension [3.7.2.-CU].
3.7.1. Few seconds PBS being aspirated

3.7.2. Few seconds dish being washed
3.8. Pool the wash with the hair follicle cells [3.8.1.-CU] and filter the cell suspension through a 70 micron cell strainer into a new 50 ml tube [3.8.2.-CU].
3.8.1. Few seconds wash being added to hair follicles

3.8.2. Few seconds cells being strained through filter

3.9. Wash the first 50 ml tube [3.9.1.-MED-TXT] and the strainer with 10 ml of staining buffer [3.9.2.-MED]. 
3.9.1. Few seconds Talent washing tube (TEXT: See text for a reagent preparation details)
3.9.2. Few seconds strainer being washed
3.10. Then filter the suspension through a 40 micron strainer into a new 50 ml tube [3.10.1.-MED] and wash the second tube with 5-10 ml of fresh staining buffer [3.10.2.-MED-TXT].
3.10.1. Few seconds Talent pouring suspension through 40 micron strainer
3.10.2. Few seconds Talent washing second tube (TEXT: Keep suspension on ice until all samples processed)
3.11. Next, spin down the cells two times [3.11.1.-MED-TXT], washing the cells in 5 ml of fresh staining buffer during the second centrifugation [3.11.2.-MED].
3.11.1. Talent adding tube(s) to centrifuge (TEXT: 15 min, 300 x g, 4°C; 5 min, 300 x g, 4°C)
3.11.2. Few seconds Talent adding buffer to tube, with buffer container visible in frame if possible
3.12. After the second spin, resuspend the pellet in 800 microliters of fresh staining buffer [3.12.1.-CU].
3.12.1. Shot of pellet if visible, then few seconds pellet being resuspended in staining buffer, with staining buffer container visible in frame if possible
3.13. Then transfer 25-50 microliters of cells to the unstained [3.13.1.-CU] and DAPI control tubes [3.13.2.-CU] and add enough staining buffer to bring the total volume in each control tube up to 300 microliters [3.13.3.-CU].

3.13.1. Cells being added to “unstained” tube with “unstained” label (or similar) visible

3.13.2. Cells being added to “DAPI” tube with “DAPI” label (or similar) visible

3.13.3. Few seconds buffer being added to at least one tube, with buffer container in frame if possible

3.14. Now add the primary antibodies [3.14.1.-CU-TXT] and DAPI to the appropriate sample tubes [3.14.2.-CU] and mix the cells with gentle flicking [3.14.3.-CU]. 
3.14.1. At least one antibody being added to at least one tube, with antibody container(s) visible in frame if possible (TEXT: e.g. Integrin beta-1, Integrin alpha-6; Sca-1; CD34)

3.14.2. DAPI being added to at least DAPI tube, with DAPI container visible in frame

3.14.3. Few seconds at least one tube being flicked

3.15. Label the cells for 30 minutes on ice in the dark [3.15.1.-MED] with flicking every 10 minutes to keep the cells in suspension [3.15.2.-MED].
3.15.1. Talent covering tubes/placing tube(s) in dark

3.15.2. Few seconds Talent flicking at least one tube
3.16. At the end of the incubation, wash the cells with approximately 4 ml of staining buffer per tube [3.16.1.-MED-TXT] and resuspend the pellets in 800 microliters of staining buffer [3.16.2.-CU].
3.16.1. Few seconds Talent adding buffer to at least one tube (TEXT: 5 min, 300 x g, 4°C) 

3.16.2. Shot of pellet(s) if visible, then few seconds at least one pellet being resuspended 
3.17. Then filter the cells into FACS tubes with cell strainer caps to ensure a single cell suspension during their analysis [3.17.1.-CU].
3.17.1. Few seconds at least one sample being strained into new FACS tube
4. Results: Representative hair follicle cell profiling
4.1. In these graphs, different patterns of CD34 and Sca-1 (Pronounce: ska [like ma]-one) cell surface expression [4.1.1.-LM] within the alpha-6+ beta-1+ population of skin epithelial cells are shown [4.1.2.-LM].

4.1.1. Soteriou et al Figure 3.tif: please indicate right graph

4.1.2. Soteriou et al Figure 3.tif: please indicate left graph

4.2. The cells were first gated according to their expression of integrin-alpha6 and integrin-beta1 [4.2.1.-LM].
4.2.1. Yaron Fuchs fig 3 left_1.tif: please indicate/outline (P1) gate/cells in P1 gate 
4.3. The integrin-alpha6-positive integrin-beta1-positive cells were then gated according to their CD34 [4.3.1.-LM] and Sca-1 expression [4.3.2.-LM].
4.3.1. Soteriou et al Figure 3.tif: please outline top left (P2) gate in right graph

4.3.2. Soteriou et al Figure 3.tif: please outline bottom right (P3) gate in right graph Use take 2
4.4. Two distinct populations of cells were observed: the alpha-6, beta-1, CD34+, Sca-1- cells, which represent the hair follicle stem cells [4.4.1.-LM] and the alpha-6, beta-1, Sca-1+, CD34- cells, which represent the epidermal keratinocytes [4.4.2.-LM]. 
4.4.1. Yaron Fuchs fig3 right_1.tif: please indicate pink cells within P2 gate
4.4.2. Yaron Fuchs fig3 right_1.tif: please indicate blue cells within P3 gate
4.5. Typically, 1.5-5x105 alpha-6 beta-1+ cells per animal are CD34+ hair follicle stem cells [4.5.1.-LM].
4.5.1. Yaron Fuchs fig3 right_1.tif: please indicate pink cells within P2 gate = 4.4.1
5. Conclusion (said by authors on camera)
5.1. Yaron Fuchs: Once mastered, this technique can be completed in approximately 8 hours if it is performed properly.

5.2. Yaron Fuchs: After watching this video, you should have a good understanding of how to dissociate the mouse dorsal skin and to isolate hair follicular stem cells and epidermal keratinocytes. 

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.  

Yaron Fuchs fig 3 left_1.tif
Yaron Fuchs fig3 right_1.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 are included in the email accompanying the finalized script.
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