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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
3.1., 3.3.1., 3.5.2.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5.
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Piul Rabbani: This method can help answer key questions in the tissue repair and regeneration field about the association between the activation of cytoprotective pathways, oxidative stress, and the healing response. 

1.2. Piul Rabbani Daniel Ceradini: The main advantage of this technique is that it allows the non-invasive and real-time in vivo analysis of reactive oxygen species within cutaneous wounds.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)   
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Piul Rabbani: Demonstrating the procedure with me will be Jennifer Kwong, a research assistant 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.
D. 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 New York University School of Medicine.
Protocol: (read by voice talent at JoVE)
2. Murine Excisional Wound Healing Model Preparation (Day 0)

2.1. Use a glucometer to measure the blood glucose of each anesthetized, 8-12-week-old, diabetic mouse [1-WIDE-TXT] and use a hair trimmer and depilatory cream to remove the dorsal hair from the first animal [2-CU].
2.1.1. Talent adding blood sample to glucometer (TEXT: Anesthesia: 2% isoflurane)
2.1.2. Cream being applied to shaved area, with trimmer visible in frame as possible
2.2. Use alcohol wipes two times to clean the exposed skin [1-CU-TXT] and drape the animal so that only the surgical area is exposed [2-MED].
2.2.1. Skin being wiped (TEXT: Use sterile PPE/technique/instruments throughout procedure) 
2.2.2. Talent placing drape (Videographer: More Talent than mouse in shot)
2.3. When the alcohol has dried, use sterile, 10-mm biopsy punches to create two, 10-mm, full-thickness wounds extending through the panniculus carnosus according to a well-established excisional wound healing technique [1-CU-TXT].

2.3.1. Wound(s) being created (TEXT: See text for wound technique administration details) (Videographer: Please show surgical site only/no head/limbs/tail in shot)
2.4. Use a 0.5-mm-thick silicone sheet with 10-mm circular cutouts to splint the wounds open [1-ECU] and secure the stents with interrupted 4-0 silk sutures [2-CU].
2.4.1. Cutouts being splinted (Videographer: Please show surgical site only/no head/limbs/tail in shot)
2.4.2. Stents being secured (Videographer: Please show surgical site only/no head/limbs/tail in shot)
2.5. Then place the mice on a heat pad with monitoring until full recovery [1-MED-TXT] before returning to its individual cage [2-MED-over the shoulder], providing paper towels as additional nesting material for 2 weeks [3-CU-TXT].
2.5.1. Talent placing mouse onto pad (Videographer: More Talent than mouse in shot) (TEXT: Repeat for each mouse)
2.5.2. Talent placing mouse into cage (Videographer: More Talent than mouse in shot)
2.5.3. Paper towel bedding being added to cage (TEXT: See text for full post-operative care details)
3. Keap1 siRNA (Day 1) and L-012 Solution Preparation and In Vivo Diabetic Wound Imaging (Day 3)
3.1. The next day, apply either control, nonsense small interfering RNA-gel or experimental small interfering Keap1 (keep-one)-gel to the top of the wound of each animal [1-WIDE-TXT] and wrap each torso with transparent film dressing to keep the gel in place while leaving the limbs free [2-CU].
3.1.1. Talent applying gel (Videographer: More Talent than mouse in shot) (TEXT: See text for all regent preparation details)

3.1.2. Torso being wrapped (Videographer: Please show torso only/no head/limbs/tail in shot)
3.2. On day 3 of the experiment, load a 1-mL syringe equipped with a 27-gauge needle with freshly-prepared L-012 (L-zero-one-two) solution [1-MED] and wrap the syringe to protect the solution from light [2-CU].

3.2.1. Talent loading syringe, with L-012 stock container visible in frame

3.2.2. Syringe being wrapped
3.3. To image the wounds, gently remove the transparent film dressing from each of the mice without disturbing the wounds [1-CU-TXT] and place the mice into the imaging chamber of a bioluminescence imaging system [2-MED].

3.3.1. Film being removed (Videographer: Please show surgical site only/no head/limbs/tail in shot) (TEXT: Anesthesia: 2% isoflurane)

3.3.2. Talent placing at least one mouse into chamber (Videographer: More Talent than mouse in shot)
3.4. Set the imaging system inflow and the induction chamber oxygen levels to 1 L/min [1-MED] and image the mice by bioluminescence and brightfield at baseline [2-LM].
3.4.1. Talent setting oxygen levels

3.4.2. Fig 1B.ai: no animation
3.5. Next, wipe the abdomens with alcohol wipes [1-CU] and inject 5 mg of L-012 solution per 200 g body weight i.p. into each mouse once the alcohol has dried [2-CU]. 
3.5.1. Abdomen being wiped (Videographer: Please show abdomen only/no head/limbs/tail in shot)
3.5.2. L-012 being injected (Videographer: Please show abdomen only/no head/limbs/tail in shot) (Videographer Comment: for the injection shot please do not use the first take where the mouse squirmed.)
3.6. Piul Rabbani: “Injecting the L-012 solution without disturbing the wounds on the dorsal skin is critical, as any distortion will affect the wound healing trajectory and the data interpretation. Take care that the animal is securely in dorsal recumbency before the injection.” [1-MED-interview style].

3.6.1. Piul Rabbani, speaking the above interview style (looking just off-camera)

3.7. Immediately following the injection, place the mice back into their respective locations in the imaging chamber [1-MED] and image the animals for 1 minute every 4 minutes over a 60-minute imaging period [2-MED-over the shoulder], defining the 10-mm wound as the region of interest for determining the level of reactive oxygen species [3-SCREEN].

3.7.1. Talent placing at least one mouse into chamber (Videographer: More Talent than mouse in shot)

3.7.2. Talent imaging mice, with monitor visible in frame

3.7.3. *To be provided by Authors: Wound region being defined
3.8. Then place the mice on a heat pad with monitoring until full recovery [1-MED] before returning the animals to their individual cages [2-MED-over the shoulder].
3.8.1. Talent placing mouse onto pad (Videographer: More Talent than mouse in shot)
3.8.2. Talent placing mouse into cage (Videographer: More Talent than mouse in shot)
4. Results: Representative Reactive Oxygen Species (ROS) Quantification and Analysis
4.1. Three days after creating bilateral wounds according to the established excisional wound model [1-LM] no bioluminescence is observed prior to L012 injection. [2-LM].

4.1.1. Fig 1 A.ai: Video Editor: please emphasize wounds OR no animation

4.1.2. Fig 1B.ai: Video Editor: please emphasize wounds OR no animation

4.2. Following intraperitoneal L-012 solution injection, bioluminescence is observed in the areas of the wound where reactive oxygen species are detected [1-LM].

4.2.1. Fig 1 C.ai: Video Editor: please emphasize fluorescence within wounds

4.3. Recording of the bioluminescence for 1 minute every 4-5 minutes over the course of 60 minutes demonstrates the bioluminescence saturation of the region of interest over time [1-LM], with the optimal imaging time to reach complete L-012 saturation observed at about 50 minutes [2-LM].

4.3.1. Fig 3 R1 small.tif: no animation
4.3.2. Fig 3 R1 small.tif: Video Editor: please emphasize 50 min image
4.4. The bioluminescence in each wound region of interest before [1-LM] and after L-012 injection into nonsense small interfering RNA-treated [2-LM] or Keap1 small interfering RNA-treated mice [3-LM] can then be calculated by dividing the total counts of light intensity by the area [4-LM].
4.4.1. Fig 4 A-C.ai: Video Editor: please emphasize yellow ring and area w/in ring in No L-012 image
4.4.2. Fig 4 A-C.ai: Video Editor: please emphasize yellow red ring and area w/in ring in siNS image

4.4.3. Fig 4 A-C.ai: Video Editor: please emphasize yellow red ring and area w/in ring in siKeap1 image

4.4.4. Fig 4 A-C.ai: no animation
4.5. Analysis of day-10 wound tissue sections to confirm the accuracy of reactive oxygen species level measurement [1-LM] by H&E staining reveals a reduced cellular infiltration into small interfering Keap1-treated wounds [2-LM] compared to small interfering-nonsense-treated tissues [3-LM], indicating a reduced inflammatory morphology in the experimental gel-treated animals [4-LM].
4.5.1. Fig 5 A.ai: no animation

4.5.2. Fig 5 A.ai: Video Editor: please emphasize siKeap1 image

4.5.3. Fig 5 A.ai: Video Editor: please emphasize siNS image

4.5.4. Fig 5 A.ai: no animation

4.6. Analysis of the immunoreactivity of F4/80, a protein macrophage marker, on wound tissue sections [1-LM] indicates a reduced number of macrophages in small interfering Keap1-treated wounds compared to small interfering-nonsense-treated wounds, further underscoring the validity of this method [2-LM].
4.6.1. Fig 5 B.ai: Video Editor: please emphasize red staining in siKeap1 image

4.6.2. Fig 5 B.ai: Video Editor: please emphasize red staining in siNS image
5. Conclusion (said by authors on camera):
5.1. Jennifer Kwong: While attempting this procedure, be sure to confirm that the L-012 is not expired and to take care to store the solution protected from light. 
5.2. Piul Rabbani: Following this procedure, targeted probes and immunoassay-based methods can be used to study the sub-cellular localization of reactive oxygen species and correlates, allowing a rapid assessment of the interventions and mechanisms that affect redox status within wounds. 
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Fig 1 A.ai
Fig 1B.ai

Fig 1 C.ai

Fig 3 R1 small.tif

Fig 4 A-C.ai

Fig 5 A.ai

Fig 5 B.ai

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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