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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. 
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.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


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


Current Protocol Length
Number of Steps: 24
Number of Shots: 50 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full 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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full 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 20 or fewer words.

Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the Mayo Clinic
Authors: Please confirm if the committee’s name was IACUC?



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Preparing the Mouse for Cell Infusion 
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, prepare the procedure room and arrange all the required materials [1]. 
2.1.1. WIDE: Talent organizing the materials on the procedure table.

2.2. To minimize heat loss during injections, cover the anesthetized animal from the shoulder to the haunch with plastic wrap [1-TXT].
2.2.1. Talent gently placing plastic wrap over the back portion of an anesthetized mouse. TXT: Anesthesia: 100 mg/kg Ketamine + 10 mg/kg Xylazine; IP; 10 mL/kg

2.3. Retrieve the prepared cells to begin the procedure [1].
2.3.1. Talent placing the tube or container of cells on an ice box near the injection station.

2.4. Check that mice are non-ambulatory and show no response to toe pinching or other stimuli [1]. Apply artificial tears to the eyes [2]. Prepare the surgical site from the mid-snout to the shoulders using alcohol [3], followed by povidone-iodine swabs [4].
2.4.1. Talent pinching the toe and confirming the absence of reaction.
2.4.2. Talent applying artificial tears to both eyes.
2.4.3. Talent swabbing the surgical site with alcohol.
2.4.4. Shot of the site after swabbing with PI.

2.5. Use radio frequency identification or RFID chips to identify each mouse [1]. 
2.5.1. Talent selecting an RFID chip for identification.

2.6. Place the anesthetized mouse on a clean paper towel and hand it off to the surgical station [1]. Using forceps, grasp the prepared skin at the nape and transfer the mouse from the paper towel onto the cotton gauze within the sterile field [2].
2.6.1. Talent placing the anesthetized mouse on a clean paper towel. Authors: Is the animal placed supine?
2.6.2. Talent using forceps to lift a mouse by the nape and transferring it to the surgical field lined with cotton gauze.

2.7. Apply pressure to the skull skin [1] and make a midline incision of approximately 1 centimeter, extending from the back of the skull to just behind the eyes, using a scalpel [2].
2.7.1. Talent holding the skull firmly.
2.7.2. Talent making the incision with a scalpel.

2.8. Set the drill speed to approximately 15,000 to 20,000 revolutions per minute [1]. Identify the bregma and use the width of the drill bit to estimate 1 millimeter forward and 2 millimeters lateral to the right to locate the injection site [2].
2.8.1. Show the control dial or interface where the drill speed being set to approximately 15,000–20,000 RPM.
2.8.2. Close-up of the skull as the talent identifies the bregma and positions the drill bit at the correct coordinates.

2.9. When ready, turn on the drill and gently apply pressure to the skull with the bit [1]. Once the bit penetrates the skull and a pop is felt, immediately release pressure [2]. Wet a sterile gauze pad with sterile PBS, wipe the bit clean, and discard the used gauze [3].
2.9.1. Talent holding the drill and applying slight pressure to the skull surface.
2.9.2. Shot of the drill bit penetrating the skull, followed by immediate release of pressure.
2.9.3. Talent using phosphate-buffered saline to wet gauze, cleaning the drill bit, and discarding the used gauze.

2.10. While one person drills the burr hole, begin loading the cells into the needles [2].
2.10.1. Talent (if possible a second person) using a pipette or similar tool to load cells into a needle.

2.11. Use a stereotactic frame equipped with an autoinjector for the injection [1]. On the autoinjector control unit, input theparameters using a 10 microliter glass syringe with a 26-gauge needle [2-TXT].
2.11.1. Talent placing a mouse into a stereotactic frame and securing the head.
2.11.2. Show the autoinjector interface where settings are being adjusted. TXT: Syringe I.D. = 0.460 mm; Volume = 3.000 µL; Rate = 1.000 µL/min




3. Performing Mouse Infusion 
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Remove the cells from the ice bucket [1] and flick the tube to mix thoroughly. Ensure that the cell suspension is homogeneous [2].
3.1.1. Talent retrieving a tube of cells from the ice bucket.
3.1.2. Talent flicking it gently to mix.

3.2. Add 0.1 microliter as overage, then use the pump to load 3.1 microliters of the cell suspension into the syringe [1]. The suspension should appear cloudy [2-TXT].
3.2.1. Talent setting the pump to load 3.1 microliters of cell suspension into the syringe.
3.2.2. Talent inspecting the syringe for cloudiness. TXT: Replace the needle or flush with PBS if the suspension is clear

3.3. While loading, avoid touching the tip of the needle to the bottom of the microcentrifuge tube to prevent dulling [1]. Repeat the mixing and loading process until all syringes are filled, confirming each one has a volume of 3.1 microliters [2].
3.3.1. Talent carefully keeping the needle tip elevated while drawing from the tube.
3.3.2. Talent pointing to multiple filled syringes.

3.4. After loading, clean the tip of each needle with a sterile alcohol wipe to remove excess cells and prevent unintended seeding in the meninges [1].
3.4.1. Talent using sterile alcohol wipes to clean the needle tip.

3.5. Recap the cell tubes and place them back on wet ice [1]. Load the mouse onto the bite block and insert ear pins to secure the skull [2]. Ensure the skull is level in both planes and make adjustments if needed [3].
3.5.1. Talent sealing the tube and placing it back in the ice bucket.
3.5.2. Talent positioning a mouse onto the stereotactic frame with bite block and inserting ear pins.
3.5.3. Talent pointing to the front and side angles to verify and adjust skull alignment.

3.6. Use a sterile cotton swab to gently move the skin aside and expose both the bregma and the burr hole [1].
3.6.1. Talent using a sterile swab to clear skin away from the skull, revealing anatomical landmarks.

3.7. Position the needle tip directly above the bregma [1] and dial in the coordinates of 1 millimeter forward and 2 millimeters lateral to the right [2].
3.7.1. Talent aligning the needle over the bregma.
3.7.2. Talent adjusting the micromanipulator to set coordinates.

3.8. Lower the needle so that the bevel rests at the top of the skull and dial a depth of 3 millimeters from the skull surface [1]. Start the pump and allow it to inject the cells [2]. Once the injection is complete, wait at least 1 minute before withdrawing the needle [3] and return the mouse to the surgical station [4].
3.8.1. Talent lowering the needle until the bevel touches the skull surface and setting depth on the dial.
3.8.2. Show the pump interface as it begins injecting 3.1 microliters of cell suspension.
3.8.3. Talent removing the needle.
3.8.4. Talent lifting the mouse after injection.


4. Incision Closure and Post-Operative Care
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Once injections are complete, break off a pea-sized piece of bone wax [1] and roll the wax to soften it [2]. Gently part the skin to expose the burr hole and swipe once over the hole to seal it [3]. Avoid using excessive force, repeated swipes, or too much wax, as this may increase intracranial pressure [4].
4.1.1. Talent breaking off a small amount of bone wax from a container.
4.1.2. Talent rolling the wax between gloved hands to soften it.
4.1.3. Talent separating the scalp to expose the burr hole and applying a single swipe of wax.
4.1.4. Close-up of a smooth, sealed burr hole with no excess wax applied.

4.2. Then, close the head incision with care to ensure the closure is secure but not overly tight [1]. The eyes should be able to close easily, and there should be no tension on the eyelids or surrounding skin [2]. Use 1 to 2 wound clips and a 4-0 Vicryl suture to perform 1 to 2 simple interrupted sutures [3].
4.2.1. Talent approximating the edges of the incision and placing wound clips.
4.2.2. Close-up of mouse eyes showing no pulling or tension from the closure.
4.2.3. Talent tying a simple interrupted suture with 4-0 Vicryl.

4.3. Next, administer an injectable analgesic to the mouse to assist in recovery [1]. 
4.3.1. Talent injecting the analgesic solution subcutaneously into a mouse.

4.4. Finally, return the mouse to the home cage, placed on a heat source [1]. Position each cage so that one-third of it is over the heat to allow temperature regulation [2].
4.4.1. Talent transferring mouse gently into individual home cage.
4.4.2. Wide shot showing cage position being adjusted with one-third over a heating pad.

4.5. Actively monitor the animal until it regains consciousness, approximately 1 hour [1]. Every 20 minutes, manually handle the mouse by gently picking up, rubbing, and performing toe pinch to stimulate recovery until it is ambulatory [2].
4.5.1. Talent observing the mouse post-surgery with a timer in hand.
4.5.2. Talent picking up a mouse, gently rubbing it, and checking toe reflex.




Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 70.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

Authors: Please check all the results carefully
5.1. Intracranial tumor was confirmed in the harvested brain by hematoxylin and eosin staining [1] and by immunofluorescence staining, where tumors were readily visible as unilateral, well-demarcated masses [2].
5.1.1. LAB MEDIA: Figure 3A. Video editor: Show the brain image and highlight the stained tumor area on one side of the brain.
5.1.2. LAB MEDIA: Figure 3B. Video editor: Show the brain image and highlight the fluorescently labeled tumor area on one side of the brain.

5.2. Peak body weight loss occurred within 24 hours after surgery [1] and fully resolved within 72 to 96 hours when no post-operative complications arose [2].
5.2.1. LAB MEDIA: Figure 4. Video editor: Highlight the lowest point of the weight curve for day 1 on X-axis.
5.2.2. LAB MEDIA: Figure 4. Video editor: Highlight where the weight curves return to upwards for day 3 and 5 on X-axis.

5.3. The time of animal decline was consistent across experiments and cell densities when survival was tracked after intracranial implantation [1].
5.3.1. LAB MEDIA: Figure 5. Video editor: Show the survival curves in both the graphs.
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