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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?  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 (through a camera port or one of the oculars). 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:  16
Number of Shots:  34

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.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. 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.

1.7. 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.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.8. All animal procedures were performed according to the NIH guidelines and were approved by the Research Animal Facility Committee, Children’s Research Institute.

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. Intrathecal Injection
2.1. To begin, prepare a 10 microliter Neuros syringe by attaching a 33-gauge beveled needle and stopper [1]. Set the stopper to 3 millimeters [2] and wash the needle 10 times with sterile deionized water, and then 10 times with sterile PBS [3].
2.1.1. WIDE: Talent preparing Neuros syringe
2.1.2. The stopper set to 3 millimeters
2.1.3. Talent washing the needle
2.2. Load the mouse in the prone position on a stereotactic frame [1] over a heating pad connected to an anesthesia gas mask to keep the mouse under 1.5–2% isoflurane anesthesia [2].
2.2.1. Talent loading the mouse on stereotactic frame
2.2.2. Anesthesia gas mask connected to stereotactic frame
2.3. Restrain the head of the mouse between the two ear bars [1], using a tooth bar to align and support the front of the head [2]. 
2.3.1. Talent restraining the mouse head between ear bars
2.3.2. Talent using tooth bar to align the head
2.4. Adjust the height of the ear bars and the tooth bar [1] to make sure the line connecting the most prominent aspects of the cranium and the spina forms an angle of 15 degrees with the horizontal line [2] so that the cisternal magna is at the highest point of the mouse body [3].
2.4.1. Talent adjusting the height of ear bar and tooth bar
2.4.2. Talent pointing to the angle cranium and spina
2.4.3. Talent pointing to cisternal magna
2.5. Next, shave the head and neck of the mouse [1], disinfect the head with alcohol scrubs [2], and apply sterile ophthalmic ointment to keep the eyes moist during anesthesia [3].
2.5.1. Talent shaving the head of mouse 
2.5.2. Talent applying alcohol scrub to the shaved head
2.5.3. Talent applying sterile ophthalmic ointment
2.6. Prepare a cerebrospinal fluid, or CSF, tracer by dissolving fluorescein isothiocyanate or FITC (pronounce: “Fit-see”)-dextran-500 in artificial CSF at a concentration of 0.25% weight by volume [1]. Load 3 microliters of CSF tracer into the 10-microliter Neuros syringe [2].
2.6.1. Talent dissolving FITC-dextran in artificial CSF
2.6.2. Talent loading CSF into neuros syringe
2.7. Place the syringe onto the syringe holder in the micromanipulator connected to the stereotactic fame at an angle of 35 degrees [1].
2.7.1. Talent placing the syringe onto syringe holder
2.8. Palpate the space between the occiput and C1 vertebrae with either an index finger or a cotton-tipped swab [1]. Determine the midline of the cisterna magna with these two anatomical landmarks [2]. Use the observed indentation to define the puncture site and mark it with a marker [3].
2.8.1. Talent palpating the defined space in mouse with index finger/cotton swab
2.8.2. Talent pointing at the midline of cisterna magna
2.8.3. Talent marking the puncture site with the marker
2.9. Insert the needle into the puncture site to a depth of 2.8 millimeters at a 35-degree angle [1], and inject 3 microliters of the CSF tracer at a rate of 3 microliters per minute using an electronic infusion pump [2].
2.9.1. Talent inserting the needle into puncture site
2.9.2. Talent injecting CSF tracer using electronic infusion pump
2.10. Gently remove the needle [1] and allow the mouse to recover in a fresh cage with new bedding under a heat lamp [2].
2.10.1. Talent removing the needle
2.10.2. Transferring the mouse to the fresh cage
2.11. At 30 minutes or 6 hours after injection, perfuse mice intracardially with 0.01 molar PBS [1] followed by 4% Paraformaldehyde in 0.01 molar PBS at a rate of 5 milliliters per minute [2]. 
2.11.1. Talent perfusing mice with PBS
2.11.2. Talent perfusing mice with PFA
2.12. Remove the entire brain and spinal cord and check for any evidence of brain tissue injury [1]. Acquire images of the brain and spinal cord under a fluorescence microscope [2].
2.12.1. Talent inspecting the dissected brain and spinal cord of mouse
2.12.2. Talent observing the brain under fluorescence microscope
2.13. Post-fix the brain and spinal cord in 4% PFA overnight [1] and cryoprotect it with 25% sucrose in 0.01 molar PBS [2] at 4 degrees Celsius for 24 hours [3]. 
2.13.1. Talent fixing the brain and spinal cord in PFA
2.13.2. Talent adding cryoprotectant to the fixed brain
2.13.3. Talent keeping the brain in 4 degrees
2.14. Section the brain and spinal cord tissue into 12-micrometer thick coronal or sagittal sections using a cryostat [1]. Stain the slides with DAPI, and examine the intracranial distribution of the CSF tracer [2]. 
2.14.1. Talent sectioning the brain tissue using cryostat
2.14.2. Talent putting DAPI solution onto the sections
2.15. To determine whether mice can tolerate multiple intrathecal injections, intrathecally inject artificial CSF for 3 consecutive days, followed by a rest period of 4 days. Then inject for another 3 consecutive days [1].
2.15.1. Reuse 2.9.2
2.16. Monitor the mice and record their weight daily [1]. 
2.16.1. Talent putting the mouse on scale


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: 155. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
3. Results: CSF Tracer Injection into Cisterna Magna.
3.1. Using this protocol, metastases development after irradiation in a patient-derived xenograft mouse model was evaluated. Without irradiation, animals developed large tumors in the cerebellum [1]. In contrast, irradiation ablated the tumor cells in cerebellum but facilitated the development of metastases in leptomeninges [2].
3.1.1. LAB MEDIA: Figure 1A-E
3.1.2. LAB MEDIA: Figure 1A-J Video editor: Please highlight figure 1F-J
3.2. The movement of the CSF fluorescent tracer along the leptomeninges was characterized. CSF tracer influx was strong at 30 minutes post-infusion [1] but declined at 6 hours [2]. 
3.2.1. LAB MEDIA: Figure 2A-D
3.2.2. LAB MEDIA: Figure 2A-H Video editor: Please highlight figure 2E-H
3.3. Tracer movement was quantified in different areas of brain [1]. Four regions of interest were evaluated, namely, the olfactory bulb [2], ventricle [3], cerebellum [4], and spinal cord [5]. Tracer was observed in each of these regions, suggesting the CSF tracer movement via CSF circulation [6].
3.3.1. LAB MEDIA: Figure 2I-N
3.3.2. LAB MEDIA: Figure 2I-N Video editor: Please highlight figure 2k
3.3.3. LAB MEDIA: Figure 2I-N Video editor: Please highlight figure 2J
3.3.4. LAB MEDIA: Figure 2I-N Video editor: Please highlight figure 2I
3.3.5. LAB MEDIA: Figure 2I-N Video editor: Please highlight figure 2N
3.3.6. LAB MEDIA: Figure 2I-N 
3.4. Cisterna magna injection did not affect animal weight during the two weeks of observation, suggesting that this technique can be safely used for repeat administration of agents to the intrathecal space [1].
3.4.1. LAB MEDIA: Figure 3

Conclusion
4. [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.
4.1. 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?
4.2. 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?
4.3. 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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