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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  

Authors: Please upload the scope shots to the project page (https://review.jove.com/account/file-uploader?src=19817118) as soon as possible. 

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No


Current Protocol Length

Number of Steps:  21
Number of Shots:  45 

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 


REQUIRED:   
1.1. Jean-Philippe Brosseau: This method allows us to follow the impact of genetic modification, drug treatment, or any phenomenon over time, such as aging, on the complete nervous system.
1.1.1. [bookmark: _Hlk108186978]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.15.2.

1.2  Jean-Philippe Brosseau: This technique allows neuroscientists to evaluate the impact on the nervous system globally instead of using one part of the nervous system as a surrogate.
1.2.1 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

OPTIONAL:
1.3 Krystina Rheaume: For this procedure it is important to be patient and plan extra time. It will take several mice to reach an acceptable dissection quality, especially if you are a beginner at dissection.
1.3.1 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.1.2. or 4.1.3.


Ethics Title Card
1.1. Procedures involving animal subjects have been approved by the Comité Institutionnel des Animaux de l'Université de Sherbrooke, a Canadian Council on animal care certified institution.

Protocol
2. Preparation for Micro-Dissection (Pre-Dissection)
2.1. To begin, place the euthanized mouse facing up for the anterior view on a dissection pad [1-TXT]. Using surgical scissors, cut the skin open from the lower abdomen to the throat [2-TXT]. 
2.1.1. WIDE: Talent placing the mouse on the dissection pad. TXT: See text for euthanasia conditions
2.1.2. Skin being cut from the lower abdomen to the throat. TXT: Sterilize fur with 70% ethanol before incision

2.2. Peel off the skin to expose the internal organs [1], and cut the thoracic cage open [2] to expose the heart and lungs [3].  
2.2.1. Skin being peeled off. 
2.2.2. Thoracic cage being cut. 
2.2.3. Exposed heart and lungs being visualized.

2.3. Using a pair of standard anatomical forceps, grip the esophageal and trachea, and cut just above the point held by the forceps [1]. Then, peel off all the internal organs in a cranial to caudal approach [2].
2.3.1. Talent gripping the esophageal and trachea and making a cut above it. 
2.3.2. Internal organs being peeled off.

2.4. Then, place the mouse face down for the posterior view [1]. Using surgical scissors, peel off the skin from the head to the hind limbs [2].
2.4.1. Mouse being positioned face down.
2.4.2. Skin being peeled off from the head to the hind limbs.

2.5. Next, cut the muscles open in the lower part of the left lower limb [1]. Locate and expose the sciatic nerve by removing the muscle around it [2]. Videographer: This step is important!
2.5.1. Muscles being cut.
2.5.2. Talent pointing at the sciatic nerve with forceps.  

2.6. Carefully cut the sciatic nerve at the sural, tibial, and peroneal nerve ramification [1]. Continue to isolate the sciatic nerve using standard anatomical forceps and extra fine Bonn scissors until it becomes parallel to the vertebral column [2]. 
2.6.1. Sciatic nerve being cut.
2.6.2. Sciatic nerve being cut and seen parallel to the vertebral column. Authors: Kindly point at the sciatic nerve using a sharp object such as forceps

2.7. Insert the surgical scissors parallel to the spinal cord and cut the hip [1]. Dislocate the hip by pulling apart the sacrum and the femur using fingers [2].
2.7.1. Hip being cut.
2.7.2. Talent pulling the sacrum and femur to dislocate the hip. 

2.8. Then, delicately tear the hind limb off the mouse carcass [1], leaving a sciatic nerve of about 4 centimeters in length [2].
2.8.1. Hind limb being torn.
2.8.2. Talent pointing at the exposed sciatic nerve using forceps. 

2.9. Next, expose the brachial nerves by locating the left brachial plexus by teasing apart the fat and muscles in the left armpit [1]. 
2.9.1. Talent teasing apart the fat and muscles.

2.10. Once located, cut the main brachial plexus ramifications and their sub-ramifications around the ulna with extra fine Bonn scissors [1], leaving free nerves of around 1.5 centimeters [2]. Gently peel off the plexus out of the upper left limb [3]. Videographer: This step is important!
2.10.1. Main brachial plexus ramifications and sub-ramifications being cut.
2.10.2. Talent pointing at the free nerves using forceps. 
2.10.3. Plexus being peeled off. 

2.11. Dislocate the upper left limb and ensure it is nerve-free. Repeat the brachial nerve exposure for the right side [1].
2.11.1. Upper left limb being dislocated.

2.12. To expose the brain, place the mouse carcass face up for the anterior view [1] and insert one blade of the extra fine Bonn scissors in the mouth [2], and cut the mandible through the throat [3].
2.12.1. Mouse being positioned face up. 
2.12.2. Blade being inserted in the mouth.
2.12.3. Mandible being cut through the throat. 

2.13. Remove the mandible by further cutting from the cheeks to the throat [1]. Then, cut the skull bone passing from one ear to the other [2]. 
2.13.1. Mandible being removed.
2.13.2. Talent cutting the skull bone.

2.14. Cut and remove the palate and nasal bones to open the skull [1]. Cut the C1 (C-one) vertebra at the base of the skull, releasing the cerebellum and the beginning of the spinal cord [2]. 
2.14.1. Palate and nasal bones being removed.
2.14.2. The C-1 vertebra being cut. 

2.15. Finally, cut the skull transversely up to the eye [1], and remove the pieces of the skull to expose the brain [2].
2.15.1. Skull being cut till the eye. 
2.15.2. Brain being exposed. 

3. Spinal Cord Exposure
3.1. Using Vannas spring scissors, cut at the ten o'clock [1] and two o'clock positions [2] on the ventral side to remove each vertebra and its muscle layer above [3]. Chip the vertebra using Dumont mini-forceps [4]. Videographer: This step is important!
3.1.1. SCOPE: to be provided by the authors: Initiated at C1, Ccuts being made at ten o' clock position, two o'clock position, and finally, vertebra and muscle layers are removed..
3.1.2. SCOPE: to be provided by the authors: Cut being made at the two o'clock position.
3.1.3. SCOPE: to be provided by the authors: Vetebra and muscle layers being removed.

Authors: Please upload the scope shots to the project page as soon as possible.

3.2. Chip the vertebra using Dumont mini forceps [1]. Continue this process through the cervical and thoracic vertebrae [2]. Videographer: This step is important!
3.2.1. SCOPE: to be provided by the authors: Cervical and Thoracic vertebrae being exposed.
Vertebra being chipped. 
SCOPE: to be provided by the authors: Cervical and Thoracic vertebrae being cut.

3.3. For the lumbar section, cut the transverse process on each side of the vertebra [1]. Then, cut at the two o'clock and ten o'clock positions by inserting the blade of a pair of Vannas spring scissors into the vertebral canal [2]. 
3.3.1. SCOPE: to be provided by the authors: Transverse process being cut.
3.3.2. SCOPE: to be provided by the authors: Blade of the spring scissors being inserted into the vertebral canal.

3.4. Remove the tissues, paying attention to the nerves that might be stuck to the bones [1].
3.4.1. SCOPE: to be provided by the authors: Tissues being removed. 

4. Thoracic Nerve Exposure and Peripheral Nerve Peel off
4.1. Place the mouse carcass under a dissecting microscope [1]. Then cut along each rib, from the sternum to the lower extremities, to expose the peripheral nerves using Vannas spring scissors [2]. Cut the vertebra on both sides of the ganglion to expose the ganglion [3].
4.1.1. WIDE: Mouse being placed under the dissecting microscope. 
4.1.2. SCOPE: to be provided by the authors: Ribs being cut perpendicular toalong the spinal cordsternum to the lower extremities. 
4.1.3. SCOPE: to be provided by the authors: Vertebra being cut and ganglion is exposed.

4.2. To peel off the spinal cord and further dislodge the peripheral nerves, use the Dumont mini-forceps to gently roll the spinal cord [1] and pull out the nerves one by one, starting with the caudal part of the spinal cord [2]. Videographer: This step is important!
4.2.1. SCOPE: to be provided by the authors: Spinal cord and nerves being peeled off. 
4.2.2. SCOPE: to be provided by the authors: Nerves being pulled out. 

4.3. For the thoracic part, pull the nerve at a 90-degree angle, perpendicular to the spinal cord [1]. Videographer: This step is important!
4.3.1. SCOPE: to be provided by the authors: Nerve being pulled at a 90° angle. 
Results
5. Results: Complete Dissection of the Central and Peripheral Nervous System in a Rodent Model 
5.1. The mice harbor two coccygeal [1], four sacral [2], six lumbar [3], thirteen thoracic [4], and eight cervical nerves [5]. The exact number can slightly differ from one strain to another [6].
5.1.1. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas labeled as Coccygeal (Co1-2) at the bottom.
5.1.2. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas labeled as Sacral (S1-S4) right above the coccygeal.
5.1.3. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas labeled as Lumbar (L1-L6)
5.1.4. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas labeled as thoracic (T1-T13).
5.1.5. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas labeled as Cervical (C1-C8) at the top. 
5.1.6. LAB MEDIA: Figure 2; left image only. 

5.2. The brachial [1] and lumbosacral nerve plexuses [2]are the easiest to distinguish. The spinal cord is larger in diameter in the cervical and lumbar region than the thoracic region, making it easier to spot the cervical to thoracic [3] and thoracic to lumbar boundaries [4]. 
5.2.1. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas from C4-T2. 
5.2.2. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas from L-3 to L-5.
5.2.3. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas from C4-T8 .
5.2.4. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas from T10-L3.

5.3. The sacral nerves do not have an apparent ganglion, distinguishing them from the lumbar nerves [1]. The two coccygeal nerves do not have formal nerve extensions [2]. 
5.3.1. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas from L1-S4.
5.3.2. LAB MEDIA: Figure 2; left image only. Video editor: Emphasize the areas from Co1-Co2.

5.4. [bookmark: _GoBack]This methodology was applied to study neurofibroma development in Hoxb7-cre Nf1f/f   (Hox-B-seven-Cre-N-F-One-flox-flox) mice. Histological evaluation of a Hoxb7-cre Nf1f/f mouse's brachial plexus confirmed the presence of a neurofibroma in C7 (C-seven) [1]. 
5.4.1. LAB MEDIA: Figure 3. Video editor: Emphasize B and D. 

5.5. The spinal cord appeared in the center, whereas the pairs of ganglions and peripheral nerves were seen on the sides from C4 (C-four) to T1 (T-one)  [1]. The right side of C7 was enlarged compared to the other ganglions, indicating a tumor [2]. 
5.5.1. LAB MEDIA: Figures 3A. 
5.5.2. LAB MEDIA: Figures 3A and 3B. Video editor: Emphasize the black box in A.

5.6. Immunohistochemistry confirmed the presence of Schwann cells in ganglions and peripheral nerves [1] and helped visualize the disorganized nature of the enlarged right C7 ganglion compared to others [2].  
5.6.1. LAB MEDIA: Figures 3C-3F. Video editor: Emphasize D.
5.6.2. LAB MEDIA: Figures 3C-3F. Video editor: Emphasize C.



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Krystina Rhéaume: Ensure that the dissected tissue does not dry out by dipping it into PBS every 10 minutes. Otherwise, the nerves tend to break, especially in the thoracic section. 
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.1. or 4.2.2. 
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