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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
Can you record movies/images using your own microscope camera? N
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Carl Zeiss 303294-9903 Colposcope, Pictures of the camera port attached.
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.6, 2.7, 2.8, 3.1 and 3.2
4. 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. (Please do not list entire sections.)
2.7 and 2.8
5. Will the filming need to take place in multiple locations? 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. Mikkel Mylius Rasmussen: This protocol is the first to introduce a standardized contusion type injury in axolotl spinal cord regeneration research.

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


1.2. Henrik Lauridsen: The main advantage of this technique, is that it mimics the trauma seen in the everyday clinic, enhancing the likelihood that a future finding will be able to be translated.

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


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


1.3. Mathias Møller Thygesen: The contusion injury device can be utilized in any other small animal model of spinal cord injury.

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

1.4. Fredrik Karl Erik Guldbæk-Svensson: The surgical technique is difficult, especially the laminectomy. Therefore, it is advisable to train the procedure on a large number of animals ex vivo before progressing to in vivo surgery.

1.4.1. 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)

1.5. Procedures involving animal subjects have been approved by the Danish Animal Experiment Inspectorate.
	

Section - Protocol
2. Microsurgical Laminectomy 
2.1. To begin, set up a surgical table by placing a standard Petri dish under a stereo microscope [1] on top of a surgical textile cloth [2]. Place the anesthetized axolotl (pronounce ‘ACK-suh-LAH-tuhl’) in the prone position on the Petri dish [3] and wrap it in paper towels so that the tail is exposed [4]. 
2.1.1. WIDE: Establishing shot of talent walking to the microscope with the Petri dish in hand. 
2.1.2. Talent placing the dish on top of the cloth. 
2.1.3. Talent placing the animal on the dish. 
2.1.4. Talent wrapping the animal in paper towels and exposing the tail.
2.2. Identify the hind limbs and use a pair of microscissors to make the first incision just caudal to them [1]. Make the vertical incision from the keel until the bony prominence of the spinous processes are felt [2]. 
2.2.1. Talent at the microscope preparing to make the incision. 
2.2.2. SCOPE: Talent making the incision. 
2.3. Extend the cut laterally so the incision traverses the entire width of the tail and grasp the spinous processes with forceps to ensure proper depth [1]. Then, extend the vertical incision 1 millimeter below the spinous process on both sides [2]. 
2.3.1. SCOPE: Talent extending the cut and grasping the spinous processes with forceps. 
2.3.2. SCOPE: Talent extending the vertical incision. 

2.4. Place the animal on one side [1] and, starting from the ventral point of the vertical incision, make a horizontal incision of approximately 15 millimeters for animals that are 10 to 20 grams in weight [2-TXT]. 

2.4.1. Talent placing the animal on one side. 
2.4.2. SCOPE: Talent making the horizontal incision. TEXT: Adjust length according to animal size

2.5. Use the scissors to dissect medially through the horizontal incision until the vertebral column is felt in the midline [1]. Then, turn the animal onto the other side and repeat the process [2]. 

2.5.1. SCOPE: Talent dissecting medially through the horizontal incision. 
2.5.2. Talent turning the animal over. 

2.6. After dissecting in the deep medial plane from both sides, dissect through the midline to connect the 2 horizontal incisions [1]. Then, move the free piece of tail and keel to one side to expose the spinous processes [2]. Videographer: This step is important!

2.6.1. SCOPE: Talent dissecting through the midline. 
2.6.2. SCOPE: Spinous processes being exposed. 

2.7. Place the animal in the prone position with the head facing the surgeon’s non-dominant side [1] and use a pair of forceps to grasp the spinous processes just caudal to the hind limbs. Apply a gentle lift up and towards the animal’s head [2]. Videographer: This step is difficult and important!

2.7.1. Talent positioning the animal.
2.7.2. SCOPE: Talent grasping the spinous processes and applying a gentle lift. 

2.8. Place the blades of a pair of microscissors horizontal around the process and gently cut it, exposing the spinal cord [1]. Grasp the spinous process caudal to the one just removed and repeat the process [2]. Videographer: This step is difficult and important!

2.8.1. SCOPE: Talent cutting the process and exposing the spinal cord. 
2.8.2. SCOPE: Talent grasping the next process. 

2.9. Mathias Møller Thygesen:   It is imperative that you keep a constant lift on the spinous process, to ensure that it does not inflict damage to the spinal cord, when removed.

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

2.10. If the exposed area is not wide enough, use 2 pairs of forceps to grasp the laminae on both sides of the spinal cord and twist them laterally with a gentle movement [1]. 

2.10.1. SCOPE: Talent grasping the laminae and twisting them. 

3. Introduction of Contusion Type and Sharp Injury 
3.1. To introduce a contusion type injury, use a Petri dish to transfer the animal to the trauma unit [1] and shine a flashlight on the spinal cord [2]. Then, place the contusion trauma unit cylinder above the exposed spinal cord using the microadjusters [3] and lower the cylinder until it is level with the laminae [4]. Videographer: This step is important!
3.1.1. Talent transferring the animal. 
3.1.2. Assistant standing by with flashlight. 
3.1.3. Talent using the microadjusters to position the cylinder. 
3.1.4. Talent lowering the cylinder. 

3.2. Attach the falling rod to the electromagnet [1] and place the desired falling height adjustment cylinder on the trauma unit [2]. Next, place the falling rod on the cylinder [3], turn off the electromagnet to drop the rod on the exposed spinal cord [4], and use the height adjustment screw to lift the rod back up [5]. Videographer: This step is important!

3.2.1. Talent attaching the falling rod to the electromagnet. 
3.2.2. Talent placing the height adjustment cylinder. 
3.2.3. Talent placing the falling rod on cylinder. 
3.2.4. Talent turning off the electromagnet and the rod falling. 
3.2.5. Talent lifting the rod back up.
3.3. If introducing a sharp injury, cut the spinal cord in a perfect vertical cut, then repeat the cut 2 millimeters to the caudal side of the body [1]. Feel the blades of the scissors scraping along the ventral part of the spinal canal to ensure that the cuts are complete and lift the piece of spinal cord from the canal [2].  
3.3.1. SCOPE: Talent cutting spinal cord in two places. 
3.3.2. SCOPE: Talent removing the spinal cord piece. 
4. Closing of the Surgical Wound and Postoperative Ultrasound
4.1. To close the surgical wound, place 10.0 nylon sutures from the most caudal part of the horizontal incision, closing the wounds in one layer and working towards the vertical part of the incision [1]. When an angle is reached, turn the Petri dish and suture the other horizontal incision [2]. Then, set sutures on the vertical incisions [3].
4.1.1. SCOPE: Talent placing sutures, starting at the most caudal part. 
4.1.2. Talent turning the Petri dish.
4.1.3. SCOPE: Talent setting sutures on the vertical incisions. 
4.2. Prior to terminating anesthesia, use a high-frequency ultrasound to acquire images of the injury [1]. Align the tip of the transducer with the animal’s length axis and submerge it into the benzocaine solution until it is only a few millimeters above the keel behind the hind limbs of the animal [2]. 
4.2.1. Talent bringing the animal to the ultrasound machine. 
4.2.2. Talent aligning the tip of the transduces and submerging it.
4.3. Identify the injury site and acquire images according to manuscript directions [1]. 
4.3.1. Talent acquiring images. 
4.4. When finished, return the axolotl (pronounce ‘ACK-suh-LAH-tuhl’) to anesthetic-free solution by submerging the Petri dish in 5-centimeter deep fresh water and letting the animal slide off [1]. NOTE: Author requested to move 4.4.1. above 4.2.2. This doesn’t make much sense given the VO text, perhaps it makes sense based on what was filmed. I can take a look at the footage if it’s still confusing. ~Anastasia  
4.4.1. [bookmark: _GoBack]Talent submerging the dish and sliding the animal off.

Section – Results
5. Results: Imaging and Evaluation of Spinal Cord Injury 
5.1. The spinal cord injuries created using this protocol were validated using hematoxylin and eosin staining on injured and sham axolotls [1]. To confirm regeneration, histological sections were prepared 9 weeks post-injury. The images showed a reestablished spinal cord connection in the injured animals [2]. 
5.1.1. Figure 3. Video Editor: Emphasize images A and C.
5.1.2. Figure 3. Video Editor: Emphasize image B.
5.2. Injury and regeneration were also followed by examining neurological function [1-TXT]. The animal’s reaction to stimulation of the tail was scored, with higher scores indicating higher tactile and nociceptive sensory functions [2-TXT]. 
5.2.1. Supplementary File 1.mov: Video Editor: Show a healthy animal’s reaction to a pinch with the forceps (several examples starting at 0:07) and insert a text. TEXT: Healthy Animal 
5.2.2. Supplementary File 1.mov: Video Editor: Show an injured animal’s reaction to a pinch with the forceps (several examples starting at 0:48) and insert a text. TEXT: Traumatic Spinal Cord Injury
5.3. Among the injured animals, there was a loss of neurological function three weeks post injury [1] and a gradual restoration within nine weeks [2]. 
5.3.1. Figure 4. Video Editor: Emphasize the 3 WPI data point for SCI group (black). 
5.3.2. Figure 4. Video Editor: Emphasize the 9 WPI data point.

5.4. The spinal cord injury was also visualized using ultrasonographic imaging, which allowed for visualization of the dorsal artery as a marker of vessel integrity [1].
 
5.4.1. Figure 5. 

5.5. High-field MRI scans were performed immediately after injury and at 3, 6 and 9 weeks. These scans were able to visualize edema and restoration of spinal cord integrity. The scans immediately post injury were prone to noise [2].

5.5.1. Figure 6.   



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Mikkel Mylius Rasmussen: (Step: 2.8) Patient and meticulous surgery will pave the way for a successful result of the laminectomy without premature damage to the spinal cord.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.8.1. – 2.8.2.
6.2. Henrik Lauridsen:  Following this procedure, several in vivo methods can be applied such as imaging end electrophysiological techniques.

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