[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #:  62698
Scriptwriter Name: Nilesh Kolhe
Supervisor Name: Anastasia Gomez
Project Page Link: https://www.jove.com/account/file-uploader?src=19122938 

Title:   Targeting the Corticospinal Tract in Neonatal Rats with a Double-viral Vector Using Combined Brain and Spine Surgery

Authors and Affiliations: Rupert D. Smit1, Thomas J. Campion III1, Rachel L. Stingel1, Pushti H. Shah1, Jie Chen1, George M. Smith1

1Shriners Hospitals Pediatric Research Center, Lewis Katz School of Medicine, Temple University, Philadelphia, PA, USA

☐   All author names and affiliations are correct.

Corresponding Authors: 
[bookmark: _Hlk25233958]Rupert D. Smit rupert.smit@temple.edu

Email Addresses for All Authors: 
rupert.smit@temple.edu
thomas.james.campion@temple.edu
rachel.stingel@temple.edu
pushti.shah@temple.edu
jie.chen0121@temple.edu
george.smith@temple.edu





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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye. 
Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.



To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps: 19
Number of Shots: 38 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. All of the following surgical and animal care procedures have been approved by the Animal Care and Use Committee of Temple University. 
1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Performing the Craniotomy and Exposing the Somatomotor Cortex

2.1. To begin, identify the area of neonatal rats where the incision will be made by pressing the forceps in the midline on the top of the scalp, feeling for the sagittal suture [1-TXT].
2.1.1. WIDE: Establishing shot of talent pressing the forceps in the midline on the top of the scalp TEXT: Anesthesia: 100 mg/kg ketamine

2.2. Hold the skin taut to ensure a clean, straight, and precise incision [1] and make a 2-centimeter incision along the sagittal suture plane, starting immediately above the eyeline [2].
2.2.1. Talent holding the skin 
2.2.2. Talent making an incision along the sagittal suture plane

2.3. Next, identify the bregma by gently probing the forceps along the surface of the skull [1-TXT], paying close attention to the suture lines and an indentation caused by the forceps running along with the parietal and frontal bones [2]. Maintain the opening with the application of weighted hooks on the side of interest. [3].
2.3.1. Talent probing the forceps along the surface of the skull TEXT: Bregma: convergence of the coronal and sagittal sutures
2.3.2. Shot of forceps running along with the bones
2.3.3. Shot of weighted hooks maintaining the opening 

2.4. Clear the aponeurosis using a combination of the cotton tips and microscissors to maximize the exposure of bregma for increased accuracy [1].  Ensuring that the coronal suture is in clear view far enough laterally to provide a rough template for subsequent injections [2].
2.4.1. Talent clearing the aponeurosis/Exposed bregma
2.4.2. Shot for a clear view of the coronal suture

2.5. Using the microscissors, cut out an approximately 3 by 2-millimeter section of the left frontal skull bone immediately adjacent to bregma [1]. Clear any debris, cerebrospinal fluid, and blood with cotton tips [2].
2.5.1. Talent cutting the skull bone
2.5.2. Talent clearing the area with cotton tips

3. Injecting Virus into the Somatomotor Cortex

3.1. For injecting a virus, place the needle in place [1] and program the injector to inject 1 microliter at a rate of 250 nanoliters per minute [2]. Upon completion of the injection, allow the needle to rest in the cortex for 3 minutes [3].
3.1.1. WIDE: Talent placing the needle in place
3.1.2. Talent programming injector to inject virus/shot of injector injecting virus
3.1.3. Shot of needle resting in the cortex

3.2. Repeat the injections for other coordinates for a total of 3 injections along the cortex with bregma, all at a depth of 0.6 millimeters [1-TXT]. 
3.2.1. Talent performing the injections TEXT: Refer to text for coordinates

3.3. After completing the injections, suture the scalp [1], and transfer the animal to the other operating table for cervical laminectomy [2].
3.3.1. Talent suturing the scalp
3.3.2. Talent transferring the animal to another table

4. Creating a Spinal Window for Precise Spinal Cord Injections

4.1. Identify the incision site by using fingers to palpate the base of the skull [1]. Hold the skin taut by applying tension with the thumb and index finger [2]. At the midline, begin the incision 1 to 2 millimeters posterior to the skull base using a number 11 blade and extend the incision 1 centimeter posterior to expose the superficial muscle [3]. 
4.1.1. WIDE: Talent identifying the incision site
4.1.2. Talent holding the skintight by thumb and index finger
4.1.3. Talent making an incision posterior to the skull base

4.2. Using the sharp point of the blade, gently make a series of cuts along the midline of the superficial muscle to expose the spinal cavity and deep spinal muscles [1], then use a pair of forceps to spread open the muscle and visualize the surgical window [2]. 
4.2.1. Talent cutting along the midline of the superficial muscle/shot of exposed spinal cavity and deep spinal muscles
4.2.2. Talent opening the muscle and shot of the exposed surgical window

4.3. Once the deep spinal muscles have been exposed, insert retractors into the surgical window [1] and retract the surgical window to 7 to 8 millimeters in width, allowing an unobstructed view of the spine [2]. 
4.3.1. Talent inserting retractors into the surgical window 
4.3.2. Talent retracting the surgical window/ shot of open spine

4.4. Identify the second cervical vertebra by its prominent spinous process that projects dorsally and encapsulation in a large dome-shaped muscle [1]. Use forceps or a blunt probe to feel for and identify this process, as this will be the guiding landmark [2]. 
4.4.1. Talent identifying/locating the cervical vertebra 
4.4.2. Talent identifying the spinous process

4.5. Using the flat edge of a bone scraper, expose C3 (See-three) to C7 (See-seven) vertebrae by gently scraping away the deep spinal muscle to the sides [1].
4.5.1. Talent beginning the scraping

4.6. Start medial and scrape laterally along the direction parallel to the vertebral laminae to ensure proper exposure, which will allow clear distinction of vertebral laminae [1] and control any bleeding with cotton tips [2].
4.6.1. Talent scrapping laterally along the direction parallel to the vertebral laminae
4.6.2. Talent controlling the bleeding with cotton tips

4.7. Using a pair of micro scissors, carefully cut the lateral edges of the cartilaginous laminae at C6 (See-Six) and C7 (See-Seven), using C2 (See-Two) as a guide when counting vertebral levels [1]. 
4.7.1. Talent cutting the lateral edges of the cartilaginous laminae 

4.8. Use a pair of fine forceps tp carefully remove the dissected portion of the lamina to expose the spinal cord, ensuring that the spinal window is large enough to accommodate the desired injection site [1]. Remove any sharp or jagged parts of the bone that may puncture the spinal cord with micro scissors and forceps [2].
4.8.1. Talent removing the dissected portion of the lamina/Exposed spinal cord
4.8.2. Talent removing sharp or jagged parts of the bone

4.9. Set the animal up in the stereotaxic cranial holder [1] and place a rolled-up piece of gauze under the animal’s trunk to elevate its hindquarters [2]. 
4.9.1. Talent setting the animal in a stereotaxic cranial holder
4.9.2. Talent placing a piece of gauze under the animal’s trunk

4.10. Before beginning injections, clear the spinal window of any blood or cerebrospinal fluid by gently applying cotton tips and Sugi triangles to the area without insulting the spinal cord [1]. 
4.10.1. Talent clearing the spinal window

4.11. Further, create a barrier around the perimeter of the window by placing a small piece of absorbable cotton in the lateral portions of the spinal window to prevent occlusion of the injection site by continuous bleeding or CSF leakage [1].
4.11.1. Talent placing adsorbable cotton in the lateral portions of the spinal window


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 30. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
5. Results: Targeting the Corticospinal Tract in Neonatal Rats with a Double-viral Vector Using Combined Brain and Spine Surgery
5.1. The labeling of layer V (Five) corticospinal tract neurons in the motor cortex of a brain coronal section expressing Cre-dependent-DREADDs-mCherry co-injected with a contralateral spine injection of rCre is shown here [1]. Authors: How do you pronounce Cre and DREADDs?
5.1.1. LAB MEDIA: Figure 4Aand B




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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