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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: xx
Number of Shots: xx 

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.
· Answer up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.
What are the current experimental challenges?
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.

CONCLUSION:

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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 Government of Lower Franconia 


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. Mouse Scalp Preparation and Incision
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, weigh each mouse using a precision scale to calculate the required volume of anesthetic based on its body weight [1]. After administering the anesthetic, place the mouse on a pre-warmed heating pad maintained at 37 to 38 degrees Celsius to support thermoregulation [2-TXT], then apply eye ointment to protect the cornea from drying [3]. 
2.1.1. WIDE: Talent placing a mouse on a precision scale and recording the weight.
2.1.2. Talent placing the anesthetized mouse on a pre-warmed heating pad. TXT: Anesthesia (IP): Ketamine 10% (100 mg/kg body weight) + Medetomidine hydrochloride (0.25 mg/kg body weight) 
2.1.3. Talent applying eye ointment to the mouse.

2.2. Thoroughly disinfect the scalp using an iodine-based solution [1-TXT]. Stretch the skin taut [2] and make a midline incision of approximately 3 to 4 millimeters along the skull using a sterile scalpel [3]. Using the same scalpel, gently scrape away the periosteum to expose the skull surface [4].
2.2.1. Talent disinfecting the mouse's scalp with an iodine-based solution. TXT: Local anesthesia: 1% lidocaine solution (5 mg/mL); Inject ~0.05 - 0.1 mL subcutaneously along the planned incision line
2.2.2. Talent stretching the skin.
2.2.3. Talent making a midline incision with a sterile scalpel.
2.2.4. Talent using the same scalpel to scrape away the periosteum and reveal the skull.

2.3. Now, secure the mouse’s head in a stereotactic frame using ear bars [1]. Using the stereotactic arm, locate Bregma, then move the arm 2 millimeters anterior and 1 millimeter lateral to the right [2] and mark the target site in the frontal cortex with a surgical marker [3]. Carefully drill through the skull at the marked site using a precision dental drill, ensuring not to penetrate the dura mater [4]. Confirm the opening by gently probing the site with sterile forceps to feel for breakthrough [5].
2.3.1. Talent positioning and securing the mouse's head using ear bars in the stereotactic frame.
2.3.2. Talent using the stereotactic arm to locate Bregma, adjusting to the target coordinates.
2.3.3. Talent marking the target site.
2.3.4. Talent drilling through the skull with a precision dental drill.
2.3.5. Talent probing the drilled site gently with sterile forceps.


3. Intracortical Tumor Cell Injection
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Next, resuspend the tumor cell suspension by pipetting up and down to ensure even distribution [1]. Load 3 microliters of the suspension into a 10 microliter Hamilton syringe [2] and place it into the stereotactic frame using the appropriate holder [3]. Carefully position the syringe needle over the burr hole, ensuring that the bevel is facing to the left for injection consistency [4].
3.1.1. Talent pipetting the tumor cell suspension repeatedly to resuspend the cells evenly.
3.1.2. Talent loading 3 microliters of cell suspension into a 10 microliter Hamilton syringe.
3.1.3. Talent securing the syringe into the stereotactic holder.
3.1.4. Talent aligning the needle over the burr hole, ensuring the bevel faces to the left.

3.2. Insert the needle vertically into the brain tissue to a depth of 3.5 millimeters [1]. Once the required depth is reached, slowly withdraw the needle by 0.5 millimeters to help prevent reflux of the cell suspension [2] and inject 3 microliters of the tumor cell suspension slowly over 1 minute [3]. After injection, keep the needle in place for an additional 2 minutes to allow the cells and extracellular matrix to settle and minimize reflux [4]. 
3.2.1. Talent inserting the needle vertically into the brain tissue to a depth of 3.5 millimeters.
3.2.2. Talent withdrawing the needle slightly by 0.5 millimeters after reaching the depth.
3.2.3. Talent injecting the tumor cell suspension slowly using the Hamilton syringe.
3.2.4. Shot of the needle in place.

3.3. Then, carefully withdraw the syringe [1] and remove the mouse from the stereotactic frame [2].
3.3.1. Talent withdrawing the syringe.
3.3.2. Talent gently removing the mouse from the stereotactic frame.


4. Suturing and Recovery from Anesthesia
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. Now, gently rinse the skull with sterile 0.9 percent sodium chloride solution [1] and seal the burr hole using bone wax [2]. Close the scalp incision using 3 to 4 sutures, tying each suture with three tight knots placed close to the wound edges for optimal healing [3]. Mark the mouse’s ears using an appropriate ear punch pattern corresponding to the designated identification number [4]. 
4.1.1. Talent rinsing the skull with sterile 0.9 percent sodium chloride solution.
4.1.2. Talent sealing the burr hole with bone wax.
4.1.3. Talent placing 3 to 4 sutures to close the scalp incision, tying each with three knots near the wound edges.
4.1.4. Talent marking the mouse's ear with an ear punch tool.

4.2. Then, re-apply eye ointment if necessary to prevent corneal drying during recovery [1] and return the mouse to a pre-warmed heating pad maintained at 37 to 38 degrees Celsius to aid recovery from anesthesia [2]. Thoroughly clean and disinfect the Hamilton syringe by rinsing the needle and barrel three times [3] and store the Hamilton syringe on ice until its next use [4].
4.2.1. Talent applying eye ointment to the mouse before recovery.
4.2.2. Talent placing the mouse on a pre-warmed heating pad for recovery.
4.2.3. Talent rinsing the Hamilton syringe with distilled water. TXT: Rinse with 3 solutions sequentially: Distilled water; 70% ethanol; Sterile 0.9% NaCl solution
4.2.4. Talent placing the cleaned Hamilton syringe on ice.

4.3. Finally, administer analgesics subcutaneously while the mouse is still under anesthesia to ensure immediate postoperative pain relief [1-TXT].
4.3.1. Talent administering analgesics subcutaneously to the anesthetized mouse. TXT: Monitor the animal; Conduct euthanasia and tissue collection for analysis



4.3.2. 

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: 145.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Macroscopic images confirmed the absence of tumor growth in ECM-injected control Balb/C (Balb-C) mice [1-TXT], while visible metastatic lesions were present in mice injected with tumor cell–ECM suspensions [2].
5.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the image labeled "Control" showing no visible tumors. TXT: ECM: Extracellular Matrix
5.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the image labeled "Met" showing visible metastatic growths pointed by white arrow.

5.2. Mice injected with either 4T1 or 410.4 (four-ten point four) breast cancer cells showed a significantly higher metastatic burden [1] compared to ECM-injected controls [2], with no significant difference between the two tumor groups [3].
5.2.1. LAB MEDIA: Figure 2B. Video editor: Highlight the data points labeled 4T1 and 410.4.
5.2.2. LAB MEDIA: Figure 2B. Video editor: Highlight the data points for CTRL.
5.2.3. LAB MEDIA: Figure 2B. Video editor: Highlight the data points labeled 4T1 and 410.4.

5.3. Kaplan–Meier survival analysis demonstrated that mice injected with 410.4 tumor cells had a significantly longer overall survival [1] compared to those injected with 4T1 cells [2].
5.3.1. LAB MEDIA: Figure 2C. Video editor: Highlight the blue survival curve (410.4) .
5.3.2. LAB MEDIA: Figure 2C. Video editor: Highlight the orange line (4T1).

5.4. Histological analysis showed that 4T1 and 410.4 brain metastases exhibited distinct growth patterns, with 4T1 showing cohort-like and 410.4 showing strand-like infiltrative histopathological growth patterns [1].
5.4.1. LAB MEDIA: Figure 2D. Video editor: Highlight the left images labeled 4T1 
5.4.2. LAB MEDIA: Figure 2D. Video editor: Highlight the images labeled 410.4.

5.5. Improper stereotactic injection led to tumor growth in the skull and meninges due to cell suspension leakage [1], while proper intracortical injection resulted in parenchymal metastasis [2].
5.5.1. LAB MEDIA: Figure 3A. 
5.5.2. LAB MEDIA: Figure 3C. 
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