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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy? Y, Lecia M60 (zoom)
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.13., 2.14., 3.1., 3.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.14.: We describe how to remove cervical vertebrae without snipping rootlets. This method has been successful among researchers who have tried the technique for the first time. We have also provided an illustration detailing how to lift each vertebra and cut the bone. 
3.1. and 3.4.: We have detailed the procedure and illustrated how to orient the tissue on the paraffin block. The video will elucidate how to make a clean cut, orient the tissue to create a “wedge,” and include all necessary neuronal circuitry. 
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. Chris Wilson or Sam Pahlanuk: This method facilitates the reproducible dissection and slicing of rodent brainstems for the capture and analysis of the murine medullary respiratory network anatomy [1]. 	Comment by Abdala, Jonathan (LLU): This was slightly changed during shooting to improve clarity. 

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

1.2. Chris Wilson or Sam Pahlanuk: This technique offers great experimental flexibility, making it possible to prepare in vitro en bloc and slice preparations [1]. 

1.2.1. INTERVIEW: Named Talent says 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.	Comment by Bridget Colvin: Authors: An Optional statement can only be given if the same Author gives both of the Required statements (i.e., the Optional statements can only be given by a different Author than those who give the Required statements) and each Author can give only one Optional statement.

1.3. Chris Wilson or Sam Palahnuk: This method may be used for electrophysiology experiments to explore the neural control circuit that generates breathing rhythms and to understand the pathology and dysregulation of breathing in mutant rodents [1]. 	Comment by Abdala, Jonathan (LLU): This was slightly changed during shooting to improve clarity and specificity.

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

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

1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Loma Linda University.
	



Section - Protocol
2. Neuraxis Isolation
2.1. After dissection of the neuraxis, quickly transfer the isolated trunk of the animal to an aerated dissection chamber under a dissection microscope [1-TXT] and place the tissue dorsal side up with the rostral end facing the front of the chamber [2].
2.1.1. WIDE: Talent placing trunk into chamber, with microscope visible in frame TEXT: See text for neuraxis dissection details
2.1.2. CU: Shot of tissue dorsal side up with rostral end facing front of chamber (Do not use take one of shot)

2.2. Pin the tissue at the shoulders [1] and the most caudal end of the spinal cord [2] and make a mid-sagittal incision through the skull following the parietal suture to avoid damaging the cortex and the brainstem underlying the skull [3-TXT].
2.2.1. ECU: Shoulder(s) being pinned 
2.2.2. ECU: Caudal end of spinal cord being pinned
2.2.3. SCOPE: Incision being made along suture TEXT: Neonatal bone tissue not fully calcified/brittle/flexible/tougher than surrounding tissue 

2.3. Beginning at the sagittal suture and working laterally, snip the occipital sutures of the skull to create “flaps” of bone that may be reflected [1] and pinned to anchor and stabilize the rostral part of the skull [2].

2.3.1. SCOPE: Suture(s) being snipped
2.3.2. SCOPE: Flap being pinned

2.4. After reflecting both skull flaps, excise the remainder of the cerebral cortex, leaving the caudal portion of the cerebellum relatively intact [1].

2.4.1. SCOPE: Shot of reflected flaps, then cortex being excised

2.5. To perform a dorsal laminectomy, use micro spring scissors and forceps to remove the musculature surrounding the skull and vertebral column [1].

2.5.1. SCOPE: Musculature being removed

2.6. Remove the tissue along the dorsal side of the rib cage, leaving the ribs intact [1] and carefully snip away the lateral processes of the vertebral laminae [2].
laminae [lam-uh-nuh]

2.6.1. SCOPE: Tissue being removed along rib cage
2.6.2. SCOPE: Lateral process(es) being snipped

2.7. After cutting away any tissue overlying the pons and medulla [1], the vermis, cerebellum, pons, and beginning of the spinal cord will be clearly visible [2].

2.7.1. SCOPE: Tissue being removed
2.7.2. SCOPE: Shot of vermis, cerebellum, pons, and beginning of spinal cord

2.8. To perform a ventral laminectomy, place the tissue dorsal side down [1] and pin at the rib cage and the most caudal end of the spine [2]. 

2.8.1. MED: Talent turning over tissue
2.8.2. SCOPE: Rib cage or spine being pinned

2.9. Use the skull flaps to pin down the rostral side of the tissue [1] and remove the ventral half of the rib cage, including the sternum and all of the abdominal organs [2].

2.9.1. SCOPE: Skull flap being pinned
2.9.2. SCOPE: Ventral ribs being removed

2.10. Dissect away the soft tissue attached to the ribcage to expose the ribs and spinal cord [1] and remove the tongue, esophagus, trachea, larynx, and all of the other soft tissue and musculature overlying the base of the skull and the spinal column [2].

2.10.1. SCOPE: Soft tissue being dissected/ribs and spinal cord being exposed
2.10.2. SCOPE: Soft tissue being removed

2.11. Dissect the tissue overlying the hard pallet [1] to identify the hard plate as a rectangular plate of bone at the base of the skull with a V-shape indentation [2].
 
2.11.1. SCOPE: Tissue being dissected from hard pallet
2.11.2. SCOPE: Shot of hard palate

2.12. Then cut along the midline of the palate, carefully lifting the tissue upwards [1], and perform a transverse cut to remove it [2].
· Shot note: 2.12.1-2.12.3 : avoid showing lesion (please use one of the alternate takes)
2.12.1. SCOPE: Palate being cut along midline/lifted
2.12.2. SCOPE: Transverse cut being made
2.12.3. Insert New Shot “Cutting cranial rootlets”

2.13. To begin a ventral laminectomy, remove the laminae exposing the ventral surface of the brainstem and the spinal cord from the first cervical vertebra to approximately the thoracic vertebra 7 [1] and snip 5-10 millimeters along both sides of the spinal column at the laminae [2-TXT].
Do not use take 1
· Shot Note: 2.13.2-2.14.2 = misslated as “2.13.2”
2.13.1. SCOPE: Laminae being removed/brainstem being exposed
2.13.2. SCOPE: Sides of spinal column being snipped TEXT: Do not cut too close to spinal cord/into vertebrae/rootlets

2.14. When the spinal cord has been exposed, snip the rootlets approximately 20-25 millimeters bilaterally along the spinal column to approximately T7 [1] and carefully lift the rostral edge of C1, C2, and C3 with hooked or bent forceps to allow snipping beneath the bone for removal of the three vertebrae [2-TXT].

2.14.1. SCOPE: Shot of exposed cord, then rootlets being snipped
2.14.2. SCOPE: At least one vertebra being lifted/snipped under/removed TEXT: The closer to the bone the cut, the longer the rootlet

2.15. When the desired length of spinal cord has been isolated from the vertebral column, make a transverse cut to remove the spinal cord tissue [1].

2.15.1. SCOPE: Shot of desired length of spinal cord, then cord being cut
2.15.2. INSERT SHOT: 2.15.2 “Remove the dura” (VOICEOVER change).

3. Histological Preparation

3.1. After removing the dura, place the brainstem in the center of the paraffin platform on the plastic cutting block [1-TXT] and use fine insect pins trimmed to no more than 1 centimeter in length [2] to pin the caudal end of the brainstem through the distal spinal cord [3].

3.1.1. WIDE: Talent placing brainstem in center of platform on cutting block TEXT: See text for dura removal details
3.1.2. ECU: Shot of trimmed pins
3.1.3. CU: Brainstem being pinned

3.2. Then align the paraffin-covered cutting block with the pinned brainstem in the vibratome block holder [1] so that the blade will cut perpendicular to the rostral face of the brainstem [2].

3.2.1. MED: Talent aligning block
3.2.2. CU: Shot of blade at perpendicular angle to rostral face of brainstem

3.3. Next, make an initial slice to remove 200-300 micrometers of uneven, extraneous tissue on the rostral-most end of the tissue [1], making small adjustments as necessary to ensure par-planarity [2] and small cuts to remove any uneven tissue [3].

3.3.1. CU: Initial slice being made SHOT NOTE: (No audio slate for this scope shot, this is take 2—can also use 3.3.1)
3.3.2. CU: Adjustment being made
3.3.3. CU: Uneven tissue being trimmed

3.4. The glossopharyngeal nine rootlets will become visible at the lateral edge of the brainstem [1]. Cut a 300-500-micrometer slice of brainstem from these rostral neuroanatomical markers to capture the pre-Bötzinger complex and the associated transmission circuitry [2].
 Glossopharyngeal [glos-oh-fuh-rin-jee-uh l, -juh l, -far-in-jee-uh l, glaw-soh-]

3.4.1. ECU: Shot of rootlets
3.4.2. CU: Section being made 
3.5. Chris Wilson or Sam Palahnuk: All of the slicing procedure steps are critical for creating a reproducible, viable slice with all of the necessary neuronal circuitry in the correct orientation and with a robust thickness. [1]. 	Comment by Abdala, Jonathan (LLU): This was slightly changed during shooting to improve clarity. 

3.5.1. INTERVIEW: Named Talent says statement above in an interview-style shot, looking slightly off-camera.



Section – Results
4. Results: Representative Recordings from En Bloc and Slice Preparations

4.1. All of the minimally necessary neural circuit elements for generating and transmitting inspiratory rhythm can be captured in a thin slice using this method [1], including the pre-Bötzinger Complex [2], pre-motor neurons projecting to the hypoglossal motor neurons [3], and the hypoglossal nerve rootlets [4].  

4.1.1. LAB MEDIA: Authors: please upload the top schematic without the arrows and pipette tips to the project page
4.1.2. LAB MEDIA: Figure 7 top schematic: JoVE Video Editor: please emphasize pBC text
4.1.3. LAB MEDIA: Figure 7 top schematic: JoVE Video Editor: please emphasize XII and pMN texts 
4.1.4. LAB MEDIA: Figure 7 top schematic: JoVE Video Editor: please emphasize rootlets extending from purple circles outside of schematic

4.2. The pre-Bötzinger Complex [1], hypoglossal thirteen-N motor neuros [2], and C4 nerve rootlets can then be used for inspiratory rhythm recordings [3].

4.2.1. LAB MEDIA: Authors: please upload the bottom schematic without the arrows and A, B, or C labels to the project page: JoVE Video Editor: please add/emphasize original Figure 7B trace recording
4.2.2. LAB MEDIA: Figure 7 bottom schematic: JoVE Video Editor: please add/emphasize original Figure 7A trace recording
4.2.3. LAB MEDIA: Figure 7 bottom schematic: JoVE Video Editor: please add/emphasize original Figure 7C trace recording



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Chris Wilson or Sam Pahlanuk: The key aspect of this procedure is the careful isolation of the rootlets and the confirmation that the brainstem is not damaged before cutting the final slice [1].
5.1.1. INTERVIEW: Named Talent says statement above in an interview-style shot, looking slightly off-camera.
5.2. Chris Wilson or Sam Pahlanuk: Following this procedure, electrophysiology recordings can be made using patch clamp, extracellular, or suction electrodes to record the electrical activity within the tissue [1]. 

5.2.1. INTERVIEW: Named Talent says statement above in an interview-style shot, looking slightly off-camera.
5.3. Chris Wilson or Sam Pahlanuk: Previously published protocols have provided little step-by-step detail, making it difficult for new researchers to use this method without traveling to another laboratory and spending time with a seasoned investigator [1].
5.3.1. INTERVIEW: Named Talent says statement above in an interview-style shot, looking slightly off-camera.
5.4. Chris Wilson or Sam Pahlanuk: Remember to take care when handling scalpel blades, forceps, and spring scissors during the dissection steps to avoid injury [1].

5.4.1. INTERVIEW: Named Talent says statement above in an interview-style shot, looking slightly off-camera. SHOT NOTE: (DNU)
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