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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.1., 2.7., 2.9., 2.10.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.10. 
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. Charlotte Sandersen: This method can help answer key questions about the stem cell-based treatment of peripheral neuropathies, particularly for equine recurrent laryngeal neuropathy. 

1.2. Charlotte Sandersen: The main advantages of this technique are that the stem cell harvest is minimally-invasive and that the injection method can also be transferred to other peripheral neuropathies. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Didier Serteyn: The implications of this technique extend toward the study of other cell types, as the stem cells can be differentiated into other cell types of interest before their injection. 
1.4. Jean-Philippe Lejeune: Visual demonstration of this method is critical, as the videoendoscopic control of the laryngeal movements and the manipulation of the nerve stimulator techniques can be difficult to learn.  
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal subjects have been approved the “Comission Ethique Animale” of University of Liège. 
Protocol: (read by voice talent at JoVE)
2. Muscle Microbiopsy
2.1. Identify the sample site in the long head of the triceps muscle by visual inspection [1-WIDE] and palpation about midline between the point of the elbow and the point of the shoulder [2-CU].
2.1.1. Talent locating sample site
2.1.2. Sample site being palpated 
2.2. Use electric clippers to shave an approximately 2 x 2 cm area [1-MED] and apply a surgical scrub consisting of polyiodide liquid soap and alcohol compresses for 1 minute to the exposed skin [2-CU].

2.2.1. Talent shaving area

2.2.2. Skin being scrubbed

2.3. Using a 25-gauge needle, subcutaneously inject 1 mL of 2% lidocaine solution into the center of the disinfected area [1-CU]. 
2.3.1. Lidocaine being injected

2.3.2. Talent washing hands, with soap container visible in frame
2.4. After disinfecting with clean antibacterial hand soap and donning sterile gloves [1-MED], place a semi-automatic 14-gauge biopsy needle on a disposable sterile drape [2-MED-over the shoulder] and pull on the spring mechanism to arm the needle [2-CU-TXT].
2.4.1. Talent pulling on gloves

2.4.2. Talent placing needle and trocar onto drape

2.4.3. Spring being pulled (TEXT: Practice pulling/releasing spring before sample collection)

2.5. Assemble a cannula and obturator in the locked position to form a trocar [1-ECU] and introduce the trocar perpendicularly through the desensitized skin approximately 1.5 cm into the underlaying muscle tissue [2-CU].

2.5.1. Trocar being assembled/locked

2.5.2. Trocar being introduced and removed 
2.5.3. Added shot: Obturator being removed and placed on the drape. Author note: This shot was called 2.5.3 but it should go with the VO for 2.6.
2.6. Then remove the obturator [1-CU] and place it on the sterile drape, leaving the cannula in place [2-MED].
2.6.1. Obturator being removed

2.6.2. Obturator being placed onto drape

2.7. Next, introduce the needle through the cannula into the muscle until the tip of the needle is in the middle of the long head of the triceps muscle [1-CU].
2.7.1. Needle being introduced into the cannula and needle with cannula introduced into the muscle Author note: 2.7.1 through 2.8.2 were filmed in one shot. 
2.8. Then release the biopsy needle [1-ECU], pull the needle and cannula out of the muscle together [2-CU], and remove the needle from the cannula [3-MED-TXT].
2.8.1. Needle being released

2.8.2. Needle and cannula being removed

2.8.3. Talent pulling needle out of cannula (TEXT: Place cannula onto sterile drape)

2.9. Pull the spring with one hand while holding the needle with the other hand until the specimen becomes visible at the tip of the biopsy needle [1-CU].
2.9.1. Needle being opened/specimen becoming visible Author note: Only the second shot is usable. 
2.10. With the help of an assistant, open a sample tube containing the sample medium [1-MED-TXT] and use a 19-gauge hypodermic needle to transfer the tiny muscle piece from the biopsy needle into the sampling medium [2-CU].
2.10.1.  Second Talent opening tube (TEXT: See text for all medium/reagent preparation details)
2.10.2.  Muscle being collected onto needle tip, with sample tube visible in frame as possible
2.11. Close the tube with the screw cap [1-MED] and gently tilt the tube two times to ensure that the sample is floating in the medium [2-CU].
2.11.1.  Talent closing tube

2.11.2.  Tube being tilted 
2.12. Then re-arm the biopsy needle and re-introduce the cannula through the skin incision [1-MED] to collect 2-3 more samples until approximately 20 mg of muscle tissue has been acquired [2-CU-TXT].

2.12.1.  Talent re-arming biopsy needle and needle being introduced into cannula.
2.12.2.  Shot of 20 mg of sample (TEXT: Ship samples to lab at 4-8 °C constant temperature)

3. Cell Injection
3.1. To inject the cells, after warming the cell suspension to room temperature [1-WIDE-TXT], aspirate 1 mL of cells into a 2-mL syringe [2-MED-TXT] and confirm that the horse is in the head-down position that is indicative of full sedation [3-MED-TXT].
3.1.1. Talent warming cells (TEXT: See text for stem cell preparation details)

3.1.2. Talent loading syringe (TEXT:  1 x 107 cells/mL)

3.1.3. Shot of horse in head-down position (TEXT: Anesthesia: detomidine 10 micrograms/kilogram i.v.) Author note: 1’20 to 1’50 shows nicely sleeping horse with lowered head, ears to side, eyes half closed and lower lip dropping
3.2. Next, clip a 20 x 10 cm area over the left laryngeal region [1-MED-over the shoulder] and apply a surgical scrub of polyiodide soap and alcohol to the exposed region [2-MED].
3.2.1. Talent clipping hair

3.2.2. Talent scrubbing region
3.3. Place a flexible standard video endoscope through the left nare of the horse toward the nasopharynx [1-CU], adjusting the position of the endoscope until a full view of both arytenoid cartilages and the epiglottis is obtained [2-LM-TXT].
3.3.1. Talent inserting endoscope

3.3.2. *To be provided by Authors: Shot of arytenoid cartilages and epiglottis (TEXT: Maintain endoscope position throughout procedure)

3.4. Connect the stimulation-injection needle to the negative electrode of the nerve stimulator [1-MED] 

3.4.1. Talent connect needle to negative electrode

3.4.2. Positive electrode being connected to electrode patch 

3.5. Connect the syringe containing the cell suspension to the injection line [1-MED] and prefill the tube to flush air of the system [2-CU]. Connect the positive electrode of the nerve stimulator to an electrode patch that will be stuck to the area of exposed skin [2-CU].
3.5.1. Talent connecting syringe to injection line

3.5.2. Line being prefilled

3.5.3. Added shot: Positive electrode being connected to electrode patch 

3.6. Load a syringe with a volume of sterile saline solution equal to the prefill volume of the tube [1-CU] and introduce the stimulation-injection needle toward the dorsolateral aspect of the larynx [2-CU], starting the nerve stimulator in the 1-Hz stimulation mode with a current of 2 milliamps upon approaching the dorsolateral aspect of the larynx [3-LM].
3.6.1. Syringe being loaded, with gradations indicating saline volume visible in frame
3.6.2. Needle being introduced

3.6.3. *To be provided by Authors: Nerve stimulator being started. Current is progressively reduced. Cell are injected when motor loss response occurs at 0,5mA. 
3.7. Gently move the needle toward the recurrent laryngeal nerve. As soon as the abduction movement of the left arytenoid cartilage is visible, reduce the current until the movement disappears while keeping the needle in place [1-LM].
3.7.1.  *To be provided by Authors: Needle being moved laryngeal nerve, then shot of left arytenoid cartilage, then current being reduced
3.8. When a loss of motor response at 0.5 milliamps is observed, maintain the needle position and inject 1 mL of the autologous stem cells followed by the entire volume of pre-prepared saline [1-LM-TXT].

3.8.1.  *To be provided by Authors: Loss of motor response at 0.5 mA (TEXT: Do not inject cells at <0.4 mA arytenoid cartilage movements/injection at <0.4 mA may result in intraneuronal injection), cells being injected, saline being flushed

3.9. Didier Serteyn: “Maintain the needle in a stable position during this process, as the distance to the nerve is controlled by the current that produces a motor response and tiny movements of the needle may produce a sudden loss in response.” [1-MED-interview style]
3.9.1.  Didier Serteyn, speaking the above interview style (looking just off-camera)
3.10. Then remove the needle and endoscope [1-CU] and allow the horse to recover with monitoring [2-MED].

3.10.1.  Needle being removed
3.10.1a Added shot: Endoscope being removed

3.10.2.  Talent rubbing nose of recovered horse or similar
4. Results: Representative Horse Signalment and Laryngeal Function Scores
4.1. In previous studies, no adverse reactions have been observed during or after the sampling [1-LM] nor has any inflammation been observed during or after the stimulation or the injection of the stem cells [2-LM]. 
4.1.1. *Authors: please upload this figure through the submission link: image of horse shoulder after sampling 
4.1.2. Sandersen et al horse larynx Figure 2 R2.tiff: no animation
4.2. Further, no differences between the pre-injection scores of the laryngeal functions [1-LM] and the scores obtained on days 1, 7, and 28 after the stem cell injection have been measured [2-LM]. 
4.2.1. sandersen et al horse larynx table 1 RS.xlsx: Video Editor: please emphasize Score before injection column

4.2.2. sandersen et al horse larynx table 1 RS.xlsx: Video Editor: please emphasize Score at day 1, 7, and 28 data columns
5. Conclusion (said by authors on camera):
5.1. Jean-Philippe Lejeune: While attempting this procedure, it’s important to remember that the stem cell collection procedure is noninvasive and allows the culture of a huge number of autologous mesenchymal stem cells in a short amount of time.

5.2. Didier Serteyn: Following this procedure, other methods, like the injection of pre-differentiated cells, can be performed to answer additional questions about whether Schwann cells are more likely to contribute to the remyelination of nerves. 
5.3. Charlotte Sandersen: After its development, this technique paved the way for researchers in the field of regenerative medicine to explore stem cell use in equine recurrent laryngeal neuropathy.   
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. 
Sandersen et al horse larynx Figure 2 R2.tiff
sandersen et al horse larynx table 1 RS.xlsx
Authors: please include the name of the new image 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 in the email accompanying the finalized script.

�Post shoot done by Caitlin
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