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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.4., 2.6., 3.4., 3.5., 3.7., 3.9.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult aspect is to ensure a complete injury of the tibialis anterior muscle (step 2.4), it is achieved best by injecting the cardiotoxin in the middle of the muscle and moving the needle back and forth during the injection.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Julia von Maltzahn: This technique allows the intramuscular injection of snake venom cardiotoxin and the subsequent injection of a self-delivering siRNA for the analysis of skeletal muscle regeneration [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Hellen E. Ahrens: By using self-delivering siRNAs, we can investigate the functional loss of a single gene during the regeneration of skeletal muscle without the need for transgenic animals [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Thüringer State Office for Food Safety and Consumer Protection in Bad Langensalza, Germany.
	


Section - Protocol
2. Cardiotoxin-Induced Muscle Injury and Self-Delivering Small Interfering (si) RNA Injection
2.1. After confirming a lack of response to toe pinch [1-TXT], shave the injection area of the cranial lower leg from the knee to the paw and remove any loose hair [2].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: 3.5.-5% -> 1.5-3% isoflurane
2.1.2. Leg being shaved and hair being removed
2.2. Place the mouse in the supine position on a heating pad covered with a sterile surgical cloth [1] and use 70% ethanol to disinfect the injection area of the cranial lower leg [2].
2.2.1. Talent placing mouse onto heating pad Videographer: More Talent than mouse in shot
2.2.2. Leg being wiped, with ethanol container visible in frame

2.3. Next, load an insulin syringe equipped with a 29-gauge needle with 50 microliters of 20-micromolar cardiotoxin [1-TXT] and pierce the skin fully into the muscle just distal to the knee [2].

2.3.1. Talent loading syringe, with cardiotoxin container visible in frame TEXT: See text for all solution preparation details
2.3.2. Needle being inserted please use this as 2.4.1

2.4. When the needle is in place, inject the cardiotoxin over a 10-20-second delivery period along the full length of the muscle while moving the needle back and forth to allow an even distribution of the cardiotoxin, thereby injuring the entire tibialis anterior muscle [1].

2.4.1. 10-15 s injection of toxin into muscle SLATE 2.3.2 Videographer: Important step 

2.5. Then return the mouse to its cage on a heating pad with monitoring until full recumbency [1-TXT].

2.5.1. Talent placing mouse into cage TEXT: Analgesia 1x d/2d 

2.6. Three days after the injury, disinfect the injection area as just demonstrated [1] and inject up to 50 microliters of siRNA (S-I-R-N-A) directed against the target gene of interest into the tibialis anterior muscle of the anesthetized mouse as just demonstrated [2].

2.6.1. Muscle being wiped, with ethanol container visible in frame Videographer: Important step
2.6.2. siRNA being injected Videographer: Important step

2.7. Then return the mouse to its cage with monitoring until full recumbency [1].
2.7.1. Talent placing mouse into cage Videographer: More Talent than mouse in shot

3. Tibialis Anterior Muscle Harvest

3.1. Before collecting the injured muscle tissue, wrap foil around a pencil and seal the pencil with tape [1] such that the bottom of the mold provides an even, closed surface [2].

3.1.1. WIDE: Talent wrapping foil around pencil
3.1.2. Shot of even, closed surface

3.2. When the mold is ready, disinfect the whole animal with 70% ethanol [1-TXT] and use extra sharp scissors to remove the skin at the ankle [2].

3.2.1. Leg being sprayed TEXT: Euthanasia: According to institutional guidelines
3.2.2. Skin being cut
3.2.3. Skin being pulled toward knee/muscle being exposed
3.2.4. Skin being pulled toward foot/ankle being exposed


3.3.  [1] [2].

3.3.1. Skin being pulled toward knee/muscle being exposed
3.3.2. Skin being pulled toward foot/ankle being exposed

3.4. Before harvesting the muscle, use fine forceps to pinch the closed forceps through the fascia next to the tibia bone at the ankle of the injured leg [1] and move the forceps toward the knee to tear the fascia, exposing the tibialis anterior muscle [2].

3.4.1. Fascia being pinched & Fascia being torn Videographer: Important step
3.4.2. Fascia being torn Videographer: Important step (Editor: The authors struck out this step but did not say why, or if any other changes were needed. I’ve left the VO in, and suggest having the entire VO accompany 3.4.1 for now)

3.5. To isolate the tibialis anterior muscle, expose the distal tendon [1] and grab the tendon with fine forceps [2].

3.5.1. Tendon being exposed Videographer: Important step
3.5.2. Tendon being grasped Videographer: Important step

3.6. Use spring scissors to cut the tendon [1] and grasp the muscle at the tendon to pull the muscle toward the knee [2].

3.6.1. Tendon being cut
3.6.2. Muscle being grasped/pulled & Muscle being cut  

3.7. [bookmark: _GoBack][1].

3.7.1. Muscle being cut  Videographer: Important step

3.8. To allow the analysis of the mid belly region, use straight scissors to cut the tibialis anterior muscle at the mid belly region into two halves of equal size [1] and fill the pencil mold halfway with freezing solution [2].

3.8.1. Muscle being halved
3.8.2. Talent adding freezing solution to mold

3.9. Insert the two halves of the tibialis anterior muscle into the freezing mold in an upright position with the mid belly region facing the bottom of the mold [1] and use forceps to transfer the freezing mold halfway into liquid nitrogen [2].

3.9.1. Muscle being inserted into mold Videographer: Important step
3.9.2. 2nd muscle placed into mold
3.9.3. Talent dipping mold into liquid nitrogen Videographer: Important step
3.9.4. Placing mold half into nitrogen

3.10. When the freezing medium changes from transparent to white and becomes solid [1], transfer the freezing mold to a minus 80-degree Celsius freezer or to dry ice for future processing [2].

3.10.1. Shot of white freezing medium ECU no slate
3.10.2. Placing mold onto dry ice
3.10.3. Talent placing mold at -80 °C 



Section – Results
4. Results: Representative Skeletal Muscle Injury and Regeneration Analyses 

4.1. In control muscles, the architecture of the tissue remains intact [1], as observed by the localization of the nuclei in the periphery of the myofibers [2] and the lack of accumulation of mononucleated cells within the interstitial space [3].

4.1.1. LAB MEDIA: Figure 4A_B: JoVE Video Editor please emphasize Figure 4A image
4.1.2. LAB MEDIA: Figure 4A_B: JoVE Video Editor please emphasize dark blue nuclei in Figure 4A
4.1.3. LAB MEDIA: Figure 4A_B: JoVE Video Editor please emphasize interstitial space in Figure 4A

4.2. Seven days after cardiotoxin-mediated injury, new myofibers are formed [1], as marked by centrally-located nuclei [2] and an accumulation of mononucleated cells, consisting mostly of satellite cells but also non-myogenic cells like immune cells [3].

4.2.1. LAB MEDIA: Figure 4A_B: JoVE Video Editor please emphasize Figure 4B
4.2.2. LAB MEDIA: Figure 4A_B: JoVE Video Editor please emphasize dark blue nuclei in Figure 4B
4.2.3. LAB MEDIA: Figure 4A_B: JoVE Video Editor please emphasize white/pink cells

4.3. Three days after injury, the number of satellite cells increases [1], and the satellite cells are no longer located under the basal lamina [2].

4.3.1. LAB MEDIA: Figure 4C_D: JoVE Video Editor please emphasize red signal in Figure 4D
4.3.2. LAB MEDIA: Figure 4C_D: JoVE Video Editor please emphasize green signal in Figure 4D

4.4. To further analyze the regeneration process, newly formed myofibers can be stained with antibodies directed to developmental myosin [1]. 

4.4.1. LAB MEDIA: Fig4E: JoVE Video please emphasize green signal

4.5. Two days after injection with siRNA, satellite cells can be analyzed for the presence of the fluorescently labeled siRNA [1].

4.5.1. LAB MEDIA: Fig4F: JoVE Video Editor please emphasize red signal within green cell in inset (as indicated with arrow in original Figure 4F)

4.6. In this representative experiment, about 75% of the satellite cells in the regenerating muscle were positive for the fluorescently-labeled siRNA [1].

4.6.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize green data bar and 75.36 data cell

4.7. Furthermore, about 74% of all of the regenerating myofibers were also positive for the fluorescently labeled siRNA [1], suggesting that either 74% of the regenerating myofibers took up the siRNA, that siRNA-positive satellite cells had fused together to form new myofibers, or that fusion with already existing regenerating myofibers had occurred [2]. 

4.7.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize grey data bar and 74.31 data cell
4.7.2. LAB MEDIA: Figure 5




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Hellen E. Ahrens: The most critical step is to achieve a complete injury of the tibialis anterior muscle (Step: 2.4.) [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Julia von Maltzahn: In addition to the histological analysis of the injured muscles, the generated force can be recorded as an additional parameter of functional repair [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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