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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Zeiss Stemi 2000-C
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1., 2.2., 2.11., 3.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.8., 2.9. The identification of spinal midline (2.8) and the hemisection lesion (2.9).
In order to ensure a unilateral hemisection, accurate identification of spinal cord midline is critical. As there can be a tendency for the spinal cord to rotate in the direction of the cut during the hemisection procedure, it can be beneficial to stabilize the cord delicately with fine forceps placed on either side during the procedure. To ensure success, landmarks from the positions of the spinous processes on T7 and T9 and the exposed dorsal root ganglia on T8 can also be used to aid identification of midline and a 30 G needle can be placed in the midline of the cord to aid with the subsequent hemisection.
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. Marina Martinez: Spinal hemisection produces quantifiable and highly reproducible locomotor deficits that can be captured with the locomotor scale that we have developed [1].

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

1.2. Andrew Brown: The main advantage of this technique is the selectivity and reproducibility of the lesion, which lead to a reduced variability in behavioral phenotypes between 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) or equivalent body at Université de Montréal.



Section - Protocol
2. Thoracic Hemisection 
2.1. After confirming a lack of response to toe pinch in an anesthetized adult rat [1-TXT], make a 2.5-centimeter incision in the shaved skin overlying the T6-T10 vertebrae [2] and use blunt scissors to retract the skin and superficial fat [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than rat in shot/Important shot TEXT: Anesthesia: 03% -> 0.5-3% isoflurane
2.1.2. CU: Incision being made Videographer: Important shot
2.1.3. CU: Skin being retracted Videographer: Important shot
2.2. Use blunt dissection scissors and a self-retaining retractor to separate the paravertebral muscles inserting on the dorsal aspect of the T7-T9 vertebrae [1] and use fine forceps and cotton-tipped applicators to debride and clear any remaining tissue to expose the spinous processes and vertebral laminae [2].
2.2.1. 2.2.1a CU: Muscles being separated (with scissors) Videographer: Important shot 2.2.1b CU: Adding retractor, goes before 2.2.2.
2.2.2. CU: Tissue being cleaned/debrided/bones being exposed Videographer: Important shot Please move 2.2.2 (SCOPE: Tissue being cleaned/debrided/bones being exposed) after 2.3.1.
2.3. Next, place the rat under a stereo microscope [1] and use delicate bone trimmers to carefully cut the facets bilaterally on the T7 and T8 vertebrae [2].
2.3.1. MED: Talent placing rat under microscope Videographer: More Talent than rat in shot
2.3.2. SCOPE: Facets being cut (Note: later in the take is better)
2.4. Use a scalpel to make a 1-millimeter superficial cut in the dorsal connective tissue between the T8 and T9 vertebral laminae, taking care not to injure the underlaying cord [1], and use bone trimmers to remove the spinous process of the T8 vertebra [2].
2.4.1. SCOPE: Cut being made Please switch the order of 2.4.1 and 2.4.2 (spinous process was removed before the cut was made)
2.4.2. SCOPE: Process being removed
2.5. With curved hemostatic forceps carefully clamped on the T7 spinous process [1], rotate the caudal end of the T8 laminae slightly rostrally approximately 20 degrees [2] and insert the bone trimmers under the T8 lamina [3].
2.5.1. SCOPE: Forceps being clamped
2.5.2. SCOPE: Caudal end being rotated
2.5.3. SCOPE: Trimmers being inserted
2.6. Make a midline cut extending along the lamina [1], continuing the laminectomy by repeating the cuts on the left and right side of the vertebral lamina medial to the transverse processes to expose the spinal cord [2]. 2.5.3 and 2.6.1 were combined in a single shot.
2.6.1. SCOPE: Midline cut being made
2.6.2. SCOPE: Cuts being repeated on left and/or right side(s) 2.6.2a SCOPE: cut on left side. 2.6.2b SCOPE: cut on right side.
2.7. Drip 100 microliters of 2% lidocaine into the exposed spinal canal [1] and use fine forceps and iridectomy scissors to remove the dura overlaying the T8 spinal segment [2].
2.7.1. SCOPE: Lidocaine being applied
2.7.2. SCOPE: Dura being removed
2.8. Repeat the lidocaine administration to the exposed cord [1] and identify the midline of the cord by visualization of a center line created between the spinous processes extending between the exposed T7-T9 vertebra [2].
2.8.1. SCOPE: Lidocaine being applied Videographer: Critical shot
2.8.2. SCOPE: Shot of center line Videographer: Critical shot; Video Editor: please emphasize center line when mentioned as necessary/possible 
2.9. Using fine forceps to stabilize the spinal cord [1], use a dissecting knife to hemisect the spinal cord from the midline toward one side of the animal, taking care not to cut through the anterior spinal artery on the ventral side [2-TXT].
2.9.1. SCOPE: Spinal cord being grasped Videographer: Critical shot
2.9.2. SCOPE: Hemisection being performed TEXT: Caution: Do not apply firm pressure to vertebral body Videographer: Critical shot (Note: First cut for hemisection early in the take is better)
2.10. Using iridectomy scissors, carefully cut through any remaining tissue on the lesioned side of the spinal cord to ensure the ventrolateral quadrant is appropriately transected [1] and place a sterile, approximately 6- x 2-millimeter, saline-soaked hemostatic sponge into the exposed cavity above the spinal cord [2].
2.10.1. SCOPE: Tissue being cut
2.10.2. SCOPE: Sponge being placed
2.11. Then use 4-0 polyglactin 910 sutures to the close muscle layers [1] and the skin around the incision site [2] and place the rat in a warm environment on a heating pad under a heat lamp (please change narration) with monitoring until full recovery [3-TXT]. 
2.11.1. CU: Sutures being placed in muscles Videographer: Important shot
2.11.2. CU: Sutures being placed in skin Videographer: Important shot
2.11.3. MED: Talent placing rat into cage on heat pad under a heat lamp Videographer: More Talent than rat in shot TEXT: See text for full post-surgical care details
3. Open-Field Testing and Locomotor Performance Scoring
3.1. At the appropriate experimental time point for behavioural testing, after the rats have been habituated to the arena, begin the video recording [1-TXT] and place a rat in the center of the arena under dim light conditions to encourage locomotor activity [2].
3.1.1. WIDE: Talent starting recording TEXT: See text for habituation/arena setup details (NOTE: 3.1.1 t2 is actually 3.1.2 t2)
3.1.2. MED: Talent placing rat into arena Videographer: Important shot
3.2. Allow the rat to explore for at least 4 minutes [1], moving the rat back to the center of the arena when it remains stationary for longer than 20 seconds to promote locomotion [2].
3.2.1. CU: Rat moving in arena (NOTE: 3.2.1 t2 better)
3.2.2. MED: Talent moving rat to center of arena (NOTE: 3.2.2 t2 better)
3.3. Then score the locomotor performance of the recorded testing session [1-TXT].
3.3.1. MED: Talent watching video while marking score onto Table TEXT: Scoring aided by repeated video viewing and/or variable playback speed and/or frame-by-frame analyses
3.4. For articular limb movements, score the hindlimb joint movements during spontaneous locomotion [1] separately for the ankle, knee, and hip as either normal, slight, or absent [2].
3.4.1. CU: Representative shot of hindlimb movements (Note: 3.4.1 and 3.8.1 can be used for several sections. t1 normal. 3.5.1 can be used to show impaired articulations of the left hindlimb ankle, knee, and hip scored as ‘slight’.)
3.4.2. [bookmark: _Hlk4612861]LAB MEDIA: Table 1: JoVE Video Editor please emphasize Hip, Knee, and Ankle columns when mentioned
3.5. For weight support, evaluate the ability of the hindlimb extensor muscles to contract and support the loaded body weight when the limb is on the ground [1] for when the rat is stationary [2] as well as during active locomotion [3]. 
3.5.1. CU: Representative of limb on ground and/or during active locomotion (Note: We have uploaded 3.5.1 lab media to show a clip with no stationary or active weight support of the left hindlimb. Any clip can be used for normal stationary and active weight support.)
3.5.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Stationary column
3.5.3. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Active column
3.6. For the digit position, evaluate the position of the hindlimb digits [1] while the rat is stationary and during locomotion [2]. 
3.6.1. CU: Shot of digit position (Note: t1 was normal (digits extended), t2 was abnormal (left hindlimb digits atonic), t3 is the best for abnormal (left hindlimb digits atonic), t4 show normal (digits extended) towards end of clip. 3.5.1 can also be used to show abnormal (left hindlimb digits atonic.)
3.6.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Digit position section of Table
3.7. Complete the stepping parameter only if the rat can support its body weight during stepping [1] by rating the orientation of the hindlimb paw placement at the time of the initial contact [2] and at lift off from the ground [3] in addition to the fluidity of the swing phase during stepping [4].
3.7.1. CU: Shot of rat stepping (NOTE: 3.6.1 t3 can be used to show 3.7.3 as well. 3.5.1 can be used to show impaired placement (scored as a dorsal contact) of the left hindlimb at contact).
3.7.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Paw placement at initial contact section of Table 
3.7.3. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Paw orientation during lift off section of Table 
3.7.4. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Swing Movement section of Table
3.8. Complete the forelimb-hindlimb coordination parameter [1] only if 4 consecutive steps occur during testing and if the limbs can actively support body weight [2].
3.8.1. CU: Shot of 4 consecutive steps (Note: 3.4.1 and 3.8.1 can be used for several sections. t1 was abnormal coordination scored as ‘occasional’)
3.8.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize FL-HL coordination columns
3.9. Evaluate the tail position during locomotion [1] … as either up or down [2].
3.9.1. [bookmark: _GoBack]CU: Shot of tail during locomotion (Note: 3.9.1 t1 shows tail up (normal), 3.7.1 t1 or 3.7.1 t2 can be used for showing tail down (abnormal)).
3.9.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Tail position graph
3.10. Then add the individual scores from each parameter to provide a total for each hindlimb to a maximum of 20 points [1].
3.10.1. LAB MEDIA: Figure 2



Section – Results
4. Results: Representative Changes in Hindlimb Locomotor Performance After Spinal Hemisection 

4.1. To assess and compare lesions sizes between experimental groups, the maximal area of the lesion as a percentage of the total cross-section of the spinal cord can be readily calculated with histological staining of the spinal cord sections [1].

4.1.1. LAB MEDIA: Figure 1

4.2. For example, this representative lesion of the left hemicord [1] with an overlay of the proportion of maximal lesion area shared between rats demonstrated a mean lesion size of approximately 47% of the cross-sectional cord area [2].

4.2.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize dark blue section of image in Figure 1A
4.2.2. LAB MEDIA: JoVE Video Editor please emphasize red, yellow, green, and light blue sections of image in Figure 1B

4.3. These representative changes in locomotor performance in the intact state over the first five weeks after a left side hemisection [1] demonstrate a significant impairment of locomotion in the left hindlimb of the animal during the first three weeks after the surgery [2]. 

4.3.1. LAB MEDIA: Figure 2
4.3.2. LAB MEDIA: Figure 2: JoVE Video Editor please add asterisks and/or emphasize Wk1-3 data bars in left hindlimb graph

4.4. An improvement to the level of locomotion is observed in the right hindlimb by 2 weeks post procedure [1].

4.4.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize Wk1-5 data bars in left hindlimb graph and in right hindlimb graph




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Andrew Brown: The most important things to remember are that an accurate identification of spinal midline for the hemisection and proper post-surgical animal care and monitoring are essential for a successful protocol (Steps: 2.9 and 2.11.3) [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Marina Martinez: This behavioral assessment provides an ideal protocol to screen for appropriate recovery indices for supplementing with specialized testing to address specific questions of interest on locomotor recovery [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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