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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed descriptions of software usage? N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. 2.6, 2.7, 2.9, 3.1, 3.2, 3.3, 4.3
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. 3.2, 4.3
E.  Will the filming need to take place in multiple locations? Y 5-minute walk. 
1. Introduction (Author Interviews) 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr. Francois Berthiaume: The overall goal of this study is to examine the effect of spinal cord injury on the dynamics of pressure ulcer development and healing in an animal model [1-INT]. 
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Dr. Suneel Kumar: The main advantage of this technique is that it does not impair animal movements, and is very reproducible. This model provides a platform to study the dynamics of wound healing, and test various therapeutic strategies for SCI patients.   
1.2.1. Named author states the above, looking slightly off frame, interview style.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Rutgers, The State University of New Jersey

Protocol: (read by voice talent at JoVE)
2. T9-T10 Spinal Laminectomy
2.1. Before beginning the procedure, ensure proper anesthesia by the lack of response to a paw or tail pinch [1-MED]. 
2.1.1. The adult (Balb/c) 10-week-old male mouse is under inhalation anesthesia on a nose cone. Talent administers a paw or tail pinch and no reaction is seen. 
2.2. Shave the hair over the dorsum with an electric clipper [1-MED-over the shoulder]. Then apply the depilatory cream and leave for 3 minutes to remove the remaining hair [2-CU]. 
2.2.1. Talent shaves the back of the mouse from head to tail.
2.2.2. Depilatory cream is applied to the shaved area and the shot is held for a beat or two. 
2.3. After three minutes, remove the depilatory cream with wet scrub and wash the dorsum similarly [1-MED], and then return the animals to their cages [2-MED-over the shoulder]. 
2.3.1. Talent puts wet scrub on a clean pad and then uses it to wipe off the depilatory cream. Talent then repeats the action with a clean pad.  
2.3.2.  Talent places the mouse into the home cage. 
2.4. [bookmark: _Hlk509432098]The next day, anesthetize the animals and scrub the skin with three times each with betadine scrub and 70% ethanol [1-CU]. 
2.4.1. Shot of the back of the anesthetized mouse as the skin is scrubbed with betadine, then 70% ethanol and then betadine again. 
2.5. Apply ophthalmic ointment to the corneas to protect the eyes from drying during the surgical procedure [1-CU].
2.5.1. Ophthalmic ointment is applied to each eye in turn. 
2.6. Before incision, use a syringe with a 25-gauge needle to inject 100-microliters of 0.125% Bupivacaine around the incision site as analgesia [1-MED]. 
2.6.1. Talent injects 0.1 ml 0.125% Bupivacaine into subcutaneous sites equidistantly ~0.5-1.0 cm apart around the incision site. 
2.7. Count back from the floating ribs that correspond to T13 to identify T8 to T12 [1-CU]. 
2.7.1. Talent palpates the ribs from T13 back to T8. 
2.8. After creating a 1 to 1.5 centimeter incision along the midline on the back at the level of T8-T12 vertebrae [1-MED], clear the subcutaneous adipose tissue to access the paraspinal muscles and then dissect them slowly to expose the spinous processes and laminae on both sides [2-CU].  
2.8.1. Talent finishes making the incision (please do not film the cutting of the skin). 
2.8.2. The adipose tissue is cleared away and the paraspinal muscles become visible. Then the parspinal muscles are dissected carefully to reveal the vertebrae. 
2.9. Dr. Suneel Kumar: It is critical to do this procedure very carefully to avoid excess bleeding or any injury to the spinal cord [1-INT]. 
2.9.1. Named Talent speaks the soundbite to camera interview style. 
2.10. Perform a laminectomy of the T9-T10 vertebrae to expose the spinal cord by gently peeling off the spinal lamina using microdissecting forceps [1-CU]. 
2.10.1. *film as written. 
3. T9-T10 Complete Spinal Injury 
3.1. Use forceps to secure and lift the spinal column at T8 to exaggerate the spinal curvature [1-MED]. 
3.1.1. Talent grasps the spina column with forceps and gently lifts it to exaggerate the curvature. 
3.2. Then use fine scissors [1-MED-over the shoulder], to section the spinal cord between the T9 and T10 vertebra all the way to the floor of the vertebral canal, to ensure complete transection [2-CU]. 
3.2.1. Talent (still holding the forceps) picks up a pair of microscissors. 
3.2.2. The spinal cord is cut with the microscissors. 
3.3. After observing the complete transection under a surgical microscope [1-MED-over the shoulder], apply a piece of subcutaneous fat over the laminectomy site to provide additional protection to the spinal cord prior to surgical site closure [2-CU]. 
3.3.1. Talent examines the spine of the mouse through the dissection microscope. 
3.3.2. A piece of fat is placed over the exposed area of spinal cord. 
3.4. Finally, close the wound and suture the paravertebral muscles, and superficial fascia, using continuous suture with non-absorbable silk [1-CU]. Then close the skin using suture clips [2-MED-over the shoulder]. 
3.4.1. The paravertebral muscles and then superficial fascia are sutured. 
3.4.2. Talent applies suture clips to close the skin. 
4. Induction of Skin Pressure Ulcer after Complete SCI
4.1. Immediately after the SCI surgery, scrub the back of the animal with betadine and 70% alcohol [1-MED].
4.1.1. Talent scrubs the back of the sutured animal with betadine then 70% EtOH. 
4.2. For a pressure ulcer below the spinal cord injury site, use a 25-gauge needle to inject 10-microliters of 0.125% bupivacaine solution in an ellipse in the dorsal skin near the sacrum, with points 0.5 to 1-centimeter apart [1-CU]. 
4.2.1. *film as written. 
4.3. Gently lift a skin fold on the back of the mouse and sandwich it between two magnetic discs [1-MED-TXT]. 
4.3.1. *film as written. Critical step. TEXT: 5×12 mm diameter, 2.4 g each, 3800 G magnetic force. 
4.4. Immediately after magnet application, return the animals to single cages placed onto a heating pad until full consciousness is regained [1-MED-over the shoulder]. 
4.4.1. Talent places a mouse into a recovery cage on a heat pad.
4.5. After 12 hours of magnet application, lightly anesthetize animal with isoflurane and remove the magnets [1-CU]. 
4.5.1. The magnets are removed from the anesthetized mouse. 
4.6. Take a photograph of the wound sites, to record the initial appearance of the pressure ulcer at the day zero time-point [1-MED]. Cover the wound with transparent dressing film to avoid drying or contamination [2-CU]. Single house the animals following the procedure [3-MED-over the shoulder]. 
4.6.1. Talent photographing the wound. 
4.6.2. The wound is covered with 3M film.   
4.6.3. Talent places the animal in a clean cage with no other animals. 
5. Post-Operative Animal Care, Euthanasia, and Tissue Collection for Histology 
5.1. Immediately after surgery, inject the animal with 1-milliliter of 0.9% saline for hydration, and buprenorphine-SR for analgesia [1-MED-over the shoulder-TXT].
5.1.1. Talent performs a subcutaneous injection to administer saline to the mouse (detail not required). TEXT: Inject meloxicam and cefazolin daily thereafter. 
5.2. Perform manual bladder evacuation twice a day [1-MED]. 
5.2.1. [bookmark: _GoBack]Talent performs bladder evacuation. 
5.3. Remove the surgical clips 7-days after spinal cord injury surgery [1-MED-over the shoulder]. 
5.3.1. The wound clips are removed from the surgery site. 
5.4. Collect wounded skin samples from the euthanized mouse at the desired time-point after spinal cord injury and skin pressure ulcer induction [1-CU]. Fix in 10% formalin for 24 hours [2-MED], 
5.4.1. The wounded skin is cut from the body of the euthanized mouse. 
5.4.2. The same skin sample is placed in a labeled vial/tube of 10% formalin. Talent caps the tube and places it on a shelf/clear area of the bench.  
5.5. After 24 hours, transfer to 70% ethanol [1-MED] and store at 4°C until sectioning [2-WIDE].
5.5.1. Talent at bench (wearing something different to show that time has passed) transfers the skin sample from the tube/vial of formalin to a labeled tube/vial of 70% ethanol. 
5.5.2. Talent walks up to cold room/fridge and enters/places the tube inside. 
6. Results: Skin Wound Histology and Impact on Healing 
6.1. This image depicts the disappearance of the epidermis, in a sham-SCI animal by day 3 of post magnet removal. Arrows indicate the epidermal wound edges, located where the epithelial lining thins out [1-LM]. 
6.1.1. LAB MEDIA: 58188_Berthiaume_Figure2_3day_control. Video Editor please show image. 
6.2. In the control animal, the epidermis reappears by day 7 [1-LM]. 
6.2.1. LAB MEDIA: 58188_Berthiaume_Figure2_7day_control. Show image. 
6.3. For wounds created below the level of the SCI in SCI mice [1-LM] Significantly slower migration is seen [2-LM].
6.3.1. LAB MEDIA: 58188_Berthiaume_Figure2_3day_SCI. Show image. 
6.3.2. LAB MEDIA: 58188_Berthiaume_Figure2_7day_SCI. Show image. 
6.4. Immunostaining for Ki67, a marker of proliferating cells indicated by the red arrows [1-LM] revealed slower wound healing in the SCI group [2-LM]. 
6.4.1. LAB MEDIA: 58188_Berthiaume_Figure4a. Show image. 
6.4.2. LAB MEDIA: 58188_Berthiaume_Figure4b. Show image. 
6.5. Staining for CD31, a marker for blood vessels indicated by the red arrows [1-LM] revealed lower blood vessel density in the SCI group [2-LM]. 
6.5.1. LAB MEDIA: 58188_Berthiaume_Figure4d. Show image. 
6.5.2. LAB MEDIA: 58188_Berthiaume_Figure4e. Show image. 
6.6. Finally, immunostaining for alpha-smooth muscle actin [1-LM], revealed lower levels of this protein in the skin wounds from SCI mice [2-LM]. 
6.6.1. LAB MEDIA: 58188_Berthiaume_Figure4g. Show image. 
6.6.2. LAB MEDIA: 58188_Berthiaume_Figure4h. Show image. 

7. Conclusion (said by authors on camera)
7.1. Dr. Suneel Kumar: While attempting this procedure, it’s important to remember to place the magnets properly to develop 2-circular wounds separated by intact skin. This will reduce the variability in wound development and healing [1-INT].
7.1.1. Named author states the above, looking slightly off frame, interview style. Interspersed with footage from 4.3.1. 
7.2. Dr. Francois Berthiaume: SCI patients are substantially challenged even with the best hospital care and education, and skin PUs impart significant costs to the US healthcare system. This model allows side-by-side evaluation of the effect of SCI on skin PU development and healing, which provides a platform for testing various therapeutic strategies to aid PU healing in SCI patients [1-INT]. 
7.2.1. Named author states the above, looking slightly off frame, interview style.

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.  

Insert your media filenames here.


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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