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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:  12
Number of Shots:  42


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 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 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 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?
1.4. 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 20 or fewer words.

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

Are there any additional methods or analyses that can be performed following this procedure?
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 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 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 Institute of Biophysics, Chinese Academy of Sciences



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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Surgical Exposure of the Right Carotid Artery 

Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, obtain an anesthetized C57BL/6 (C‑fifty‑seven black six) mouse after completing all preoperative procedures [1-TXT]. Disinfect the neck region by applying povidone-iodine solution and allow the skin to dry completely [2]. Drape the mouse aseptically using a sterile surgical drape, exposing only the neck region [3].

2.1.1. WIDE: The anesthetized mouse is being positioned on a clean surface, fully prepared for surgery.
2.1.2. Talent applying povidone-iodine solution to the mouse neck and allowing it to air dry.
2.1.3. Talent placing a sterile drape over the mouse, leaving the neck region exposed.

2.2. Use sterile surgical scissors to make a midline cervical incision approximately 1 centimeter in length [1]. Use fine forceps to retract the tissue [2]. Use fine angled forceps to perform blunt dissection of the superficial fascia and underlying muscles to expose the right carotid sheath [3].

2.2.1. Talent making a midline cervical incision with scissors
2.2.2. Talent retracting tissue with forceps.
2.2.3. Talent performing blunt dissection to expose the carotid sheath.

2.3. Isolate the right external carotid artery from the carotid sheath and ligate it [1]. Next, isolate the right common carotid artery or CCA (C-C-A) within the carotid sheath while preserving the vagus nerve located laterally and beneath the vessel [2]. Place a small piece of rubber glove and a saline-moistened cotton ball beneath the isolated right CCA to elevate and stabilize the vessel [3].

2.3.1. Talent isolating the external carotid artery and ligating it.
2.3.2. Talent isolating the CCA while avoiding the vagus nerve.
2.3.3. Talent positioning a rubber piece and cotton ball under the artery.

2.4. Put two loose knots with open loops on the CCA distal and proximal to the cotton ball [1] and then tie the proximal knot [2]. Apply a microvascular clip on the CAA near the distal untightened knot [3].

2.4.1. Talent placing two loose knots on the artery.
2.4.2. Talent tightening the proximal knot.
2.4.3. Talent applying a microvascular clip to the artery.

3. Cancer Cell Implantation

Demonstrator: Click here to enter name of demonstrator(s)

3.1. Use a 32-gauge needle with the bevel facing upward to puncture the elevated segment of the right CCA [1]. Withdraw the initial syringe while maintaining the puncture site [2]. Vortex-mix the cancer cell suspension [3]. Draw 100 microliters into the microliter syringe without any air bubbles [4]. Insert the needle tip of the microliter syringe into the puncture site and hold it steadily without initiating injection [5].

3.1.1. Talent puncturing the artery with a 32-gauge needle.
3.1.2. Talent removing the syringe while keeping the puncture stable.
3.1.3. Talent vortexing the suspension.
3.1.4. Talent loading the cancer cell suspension into a microliter syringe.
3.1.5. Talent inserting and stabilizing the microliter syringe in the artery.

3.2. Remove the microvascular clip applied previously [1]. Gently advance the syringe plunger in small pulses to inject the tumor cell suspension into the internal carotid artery [2]. 

3.2.1. Talent removing the microvascular clip.
3.2.2. Talent gently advancing the syringe plunger intermittently to inject the tumor cell suspension in small pulses.

3.3. Administer the suspension using either the cardiac cycle criterion or the injection rate criterion [1]. Inject approximately 1 microliter of cell suspension every 8 cardiac cycles guided by pulsatile retrograde blood flow at the distal internal carotid artery [2]. Alternatively, inject at a rate not exceeding 1 microliter per second [3].
Authors: Please specify whether you will be demonstrating the administration using the cardiac cycle criterion or the injection rate criterion.

3.3.1. Talent administering the cell suspension through the injection setup.
3.3.2. Talent injecting the suspension with cardiac cycles after every 8 cardiac cycles.
3.3.3. Talent injecting at a rate not exceeding 1 microliter per second.

3.4. Monitor the vessel to identify successful delivery when the red vessel becomes temporarily transparent [1]. Confirm that no visible extravasation occurs around the puncture site [2]. After completing the injection, withdraw the microliter syringe carefully [3]. Immediately tighten the distal knot in a controlled manner [4].

3.4.1. Shot of the vessel turning temporarily transparent as the suspension flows through the lumen.
3.4.2. Shot showing no leakage around the puncture site.
3.4.3. Talent carefully withdrawing the microliter syringe from the vessel.
3.4.4. Talent tightening the distal knot on the vessel to seal it.

3.5. Use a 10-0 (ten-oh) nylon microsurgical suture to close the puncture site in a watertight manner adjacent to the defect margin [1]. Pass the microsurgical suture needle through the puncture hole and leave the suture untied temporarily [2]. Flush the surgical field with heparinized saline [3]. Secure the suture with two to three square knots [4]. Trim the free ends of the suture to approximately 1 to 2 millimeters [5].
Authors: Please mark all the actions performed using a microscope as ‘SCOPE’
3.5.1. Talent suturing the puncture site.
3.5.2. SCOPE: Talent passing the suture needle through the vessel wall.
3.5.3. Talent flushing the surgical field with heparinized saline.
3.5.4. Talent tying square knots on the suture.
3.5.5. Talent trimming the suture ends.

4. Restoration of the Blood Flow and Postoperative Assessment 
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Gradually loosen the proximal knot [1]. Flush the lumen to remove potential microscopic clots [2]. Place a dry cotton ball in the surgical field to monitor for excessive bleeding [3]. Once active effusion stops, loosen the distal knot [4].
Authors: Please clarify what solution is used flush the lumen

4.1.1. Talent loosening the proximal knot.
4.1.2. Talent flushing the lumen to remove potential microscopic clots.
4.1.3. Talent placing a cotton ball in the surgical field to check for excessive bleeding.
4.1.4. Talent loosening the distal knot.

4.2. Observe the CCA for robust pulsations [1]. Check the repair site to ensure there is no narrowing and the vessel remains open and continuous [2]. Irrigate the surgical field thoroughly with non-heparinized normal saline [3]. Close the skin incision using a continuous suture [4].

4.2.1. Shot of the artery showing pulsation.
4.2.2. Talent examining the repaired vessel to ensure there is no narrowing and that the vessel remains open and continuous.  
4.2.3. Talent irrigating the surgical field.
4.2.4. Talent closing the skin incision using a continuous suture.

4.3. After recovery from the surgery, tumor progression and model establishment were evaluated through daily body weight and clinical assessments [1], bioluminescence imaging with quantitative ROI analysis [2], and histological confirmation of metastatic lesions [3].
Authors: This step comes from the unhighlighted part of the manuscript and has been included to improve continuity and reader comprehension. We have added one representative shot for each key experiment/ action. Please let us know if these shots can be demonstrated, or suggest any feasible alternatives if needed.

4.3.1. Talent checking the weight of the mouse post-surgery
4.3.2. Representative shot of the talent Place the anesthetized mouse in the imaging chamber.
4.3.3. Representative shot of the talent checking the hematoxylin and eosin (H&E) stained slide under a microscope. 





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: 77
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

4.1. Continuous in vivo bioluminescent imaging [1] and quantitative analysis over 4 weeks after intracarotid inoculation showed that metastatic tumor cells proliferated within the brain microenvironment [2].

4.1.1. LAB MEDIA: Figure 3A. Video editor: Show the full row of mouse images from left to right and highlight how the bright glowing areas increase over time.
4.1.2. LAB MEDIA: Figure 3B. Video editor: Highlight the upward trend of the plotted line across the weeks on the graph.

4.2. Postoperative body weight monitoring revealed progressive weight loss in tumor-bearing mice compared with PBS controls [1].

4.2.1. LAB MEDIA: Figure 3C. Video editor: Highlight the red line it slopes downward and compare it to the  blue control line that stays higher.

4.3. Kaplan–Meier survival analysis further demonstrated reduced survival in the  tumor suspension-injected group [1].

4.3.1. LAB MEDIA: Figure 3D. Video editor: Highlight the red line curve dropping fast.

4.4. Hematoxylin and eosin staining revealed tumor cells infiltrating the brain parenchyma and effacing its normal architecture [1].

4.4.1. LAB MEDIA: Figure 3F. Video editor: Emphasize the dense, dark-stained clustered areas that clearly look different from the lighter normal background. Also emphasize the darker part of the zoomed-in image. 
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