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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:  25
Number of Shots:  54 (14 SC) 

Interviews
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 French Ministry of Higher Education and Research (MESRI) 
Authors: Please check if this is correct and specify the name if there was an approving committee


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.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. Preparation of 4T1Luc Cells 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, place the culture flask containing 4T-1-Luc cells at 80 to 90% confluence in a biosafety cabinet [1]. Add 3 milliliters of the trypsin to the flask [1] and incubate it for 5 minutes at 37 degrees Celsius and 5% carbon dioxide [2].
2.1.1. WIDE: Talent placing the culture flask in the biosafety cabinet.
2.1.2. Talent adding the trypsin to the confluent 4T1Luc cell culture flask.
2.1.3. Talent placing the flask in the incubator.

2.2. Gently tap the flask to detach all the cells, avoiding clump formation [1]. Then, resuspend the cells in the cell culture medium [2].
2.2.1. Talent gently tapping the flask to detach the cells.
2.2.2. Talent resuspending the cells in the cell culture medium.

2.3. Count the cells using the Malassez chamber or another available technique [1].
2.3.1. Talent counting the cells using the Malassez chamber.

2.4. Next, centrifuge the cells at 300 g for 5 minutes [1]. Then, resuspend the cell pellet in an equal volume of the PBS to prepare a suspension containing 200,000 cells in 100 microliters [2].
2.4.1. Talent placing the cell suspension into the centrifuge.
2.4.2. Talent resuspending the cell pellet in the PBS.

2.5. Using a 26-gauge syringe, gently aspirate 500 microliters of the cell suspension [1]. 
2.5.1. Talent aspirating the cell suspension into the 26-gauge syringe.


3. Injection of Cells into the Animal

3.1. Quickly, place the anesthetized 10 to 18-week-old Balb-c or C57Bl-6J mouse in the supine position with the snout in the nose cone, delivering 1% isoflurane [1-TXT].
3.1.1. Talent positioning the anesthetized animal in the supine position with the snout in the nose cone. TXT: Anesthesia induction: 3% Isoflurane at 1 L/min in ambient air

3.2. Apply the soft hair remover cream to the thoracic region and the left inferior abdominal wall using a cotton swab [1]. After 1 minute, remove the hair and cream, then dry the skin with a tissue [2].
3.2.1. Talent applying the soft hair remover cream with a cotton swab.
3.2.2. Talent removing the hair and the cream and drying the skin with a tissue.

3.3. Ensure a sufficient level of anesthesia using a toe pinch [1] and apply ophthalmic ointment to both eyes [2].
3.3.1. Talent performing a toe pinch to verify the depth of the anesthesia.
3.3.2. Talent applying ophthalmic ointment to the animal’s eyes. Authors: We have added this shot, as omitting this might invite veterinary review concerns

3.4. Identify the upper left abdominal mammary nipple [1]. Using the tweezers, gently grasp the nipple and lift it upward [2]. Introduce the syringe needle subcutaneously and advance the needle until it is positioned beneath the mammary gland [1].
3.4.1. Talent identifying and pointing to the upper left abdominal mammary nipple.
3.4.2. Talent grasping and lifting the nipple with the tweezers.
3.4.3. Talent inserting the syringe needle subcutaneously and advancing the needle beneath the mammary gland.

3.5. Inject 100 microliters of the cell suspension into each randomized test animal and inject PBS into each control animal [1]. Ensure that a subcutaneous bubble forms beneath the nipple [2].  Gently remove the needle and release the nipple held with the tweezers [3].
3.5.1. Talent injecting the cell suspension beneath the mammary gland.
3.5.2. Shot of pointing to the subcutaneous bubble beneath the nipple.
3.5.3. Talent withdrawing the syringe needle and releasing the nipple from the tweezers.

3.6. Weigh the animal to obtain the baseline weight for the protocol [1]. Let the animal wake up in ambient air [2], then return it to its cage [3].
3.6.1. Talent weighing the animal.
3.6.2. Talent allowing the animal to recover in the ambient air.
3.6.3. Talent returning the recovered animal to its cage.




4. Control of Tumor Growth with Bioluminescence

4.1. On days 2, 5, 8, and 11 after the tumor injection, anesthetize the animal and place it on a clean surface [1]. Inject 10 microliters per gram body weight of luciferin intraperitoneally using a 26-gauge syringe, preferably on the right side of the animal [2-TXT].
4.1.1. Talent placing the anesthetized animal on a clean surface. TXT: Anesthesia induction: 3% Isoflurane at 1 L/min in ambient air
4.1.2. Talent injecting the luciferin intraperitoneally with a 26-gauge syringe on the right side of the animal. 

4.2. Place the mouse in the photon imager in a supine position to optimize photon capture because the tumor is on the abdominal side [1]. Place the snout into the nose cone and reduce the isoflurane to 1% [2]. 
4.2.1. Talent positioning the mice in a supine position inside the photon imager. Authors: I think 1 mouse is sufficient for the demonstration
4.2.2. Talent placing the snout into the nose cone.

4.3. Set the acquisition mode to BLI at 89 milliseconds per frame with an image size of 220 millimeters by 165 millimeters and a BVR pixel size of 153 micrometers [1]. Start the acquisition of the luminescence activity 10 minutes after the luciferin injection and run it for 5 minutes [2]. 
4.3.1. SCREEN: Show the BLI acquisition settings with 89 milliseconds per frame, an image size of 220 millimeters by 165 millimeters, and a BVR pixel size of 153 micrometers.
4.3.2. SCREEN: Show the acquisition being started on the photon imager software.

4.4. When the acquisition is complete, let the animal wake up in the ambient air [1] and return it to its cage [2].
4.4.1. Talent removing the animal from the photon imager and placing it on a clean surface or recovery platform.
4.4.2. Talent returning the recovered animal to its cage.

4.5. Use the quantification software adapted for the photon imager by following the manufacturer's recommendations [1].
4.5.1. SCREEN: Show the quantification software for the photon imager being used according to the manufacturer's recommendations. Authors: We need only 20 seconds of representative recording for this. Need not demonstrate the whole procedure.



5. Doxorubicin Treatment
Demonstrator: Click here to enter name of demonstrator(s) 

TEXT ON PLAIN BACKGROUND:
Echocardiographic assessment should be done before starting the Dox injections
Authors: Exactly how many days after day 0 is ECG and Dox injection performed?

5.1. Prepare a doxorubicin solution at 2 milligrams per milliliter in sterile saline solution [1], then perform a 6-fold dilution in saline to obtain a final concentration of 0.33 milligrams per milliliter [2].
5.1.1. WIDE: Talent resuspending the doxorubicin powder with the saline solution.
5.1.2. Talent performing a 6-fold dilution with the saline solution to obtain a final concentration of 0.33 milligrams per milliliter.

5.2. Two weeks after the tumor injection, ensure that the tumor is palpable in the lower left part of the abdomen [1]. Confirm that the tumor is smaller than 1 centimeter [2]. Weigh the animal to monitor the weight loss after the doxorubicin treatment [3].
5.2.1. Talent palpating the lower left part of the abdomen to assess the mouse tumor.
5.2.2. Talent confirming that the tumor is smaller than 1 centimeter with a caliper/scale/tape.
5.2.3. Talent weighing the animal.

5.3. Using a 26-gauge syringe, inject the corresponding volume intraperitoneally into the lower right part of the abdomen to deliver 4 milligrams per kilogram of doxorubicin [1-TXT]. Repeat the injection procedure daily for 4 to 6 days to reach a cumulative dose of 16 milligrams per kilogram for Balb-c and 24 milligrams per kilogram for C57BL-6J mice [2].
5.3.1. Talent injecting the calculated volume intraperitoneally into the lower right part of the abdomen with a 26-gauge syringe.
5.3.2. Talent performing the injection on another mouse. 




6. Cardiotoxicity Monitoring
Demonstrator: Click here to enter name of demonstrator(s) 


6.1. Weigh the animal [1] and follow the guidelines for animal monitoring or humane endpoints [2]. After anesthetizing the animal, place it on a heating pad to avoid hypothermia [3]. Then, shave the thoracic region to obtain a hair-free zone [4].
6.1.1. WIDE: Talent weighing the animal.
6.1.2. LAB MEDIA: Supplementary Table 1. Video editor: Show the Bodyweight rows
6.1.3. Talent placing the anesthetized animal on the heating pad.
6.1.4. Talent shaving the thoracic region of the animal.

6.2. Ten minutes after the ketamine injection, perform echocardiography for up to 5 minutes using the pre-heated ultrasound gel [1]. Focus on the M-mode and, depending on the device used, perform the strain quantification [2].
6.2.1. Talent performing the echocardiography with the pre-heated ultrasound gel.
6.2.2. SCREEN: Show the echocardiography software with the M-mode selected and, where applicable, the strain quantification enabled.

6.3. If the M-mode is used, set the frame rate to 100 frames per second, the transmission frequency to 38.4 megahertz at 100% power [1]. Adjust the receiving frequency to 96 megahertz, the speed of sound to 1538 meters per second, and the sweep speed to 1200 hertz [2]. Record the mid-ventricular sections in the parasternal long-axis view for at least 4 seconds. Repeat the recording at least 3 times to obtain the mean heart function [3]. 
6.3.1. SCREEN: Show the imaging settings with the frame rate of 100 frames per second, the transmission frequency of 38.4 megahertz at 100% power.
6.3.2. SCREEN: Adjusting the receiving frequency to 96 megahertz, the speed of sound to 1538 meters per second, and the sweep speed to 1200 hertz.
6.3.3. SCREEN: Show the mid-ventricular section in the parasternal long-axis view during the M-mode acquisition.

6.4. After approximately 5 minutes, stop the echocardiography because the animal will be awake [1]. Clean the ultrasound gel off the animal and return it to its cage [2].
6.4.1. Talent completing the echocardiography examination.
6.4.2. Talent removing the ultrasound gel from the animal and returning the animal to its cage.

6.5. To quantify the cardiac function, define relevant dysfunction as 10% below the baseline value with an absolute left ventricular fractional shortening value below 50% while the heart rate remains above 300 beats per minute [1]. Consider excluding the animal from the analysis if the pre-treatment left ventricular fractional shortening value is too low [2].
6.5.1. SCREEN: Display the left ventricular fractional shortening and the heart rate measurements.
6.5.2. SCREEN: Show and hover the cursor over the dataset with a low pre-treatment left ventricular fractional shortening value.

6.6. Perform a two-way analysis of variance to compare time and treatment across the 2 groups [1]. Repeat this procedure weekly and monitor for cardiac dysfunction, which appears after 1 week of doxorubicin treatment [2].
6.6.1. SCREEN: Display the two-way analysis of variance comparing the time and the treatment.
6.6.2. SCREEN: Show the representative weekly cardiac function measurements demonstrating the onset of the dysfunction.

TEXT ON PLAIN BACKGROUND:
Refer to the text protocol for terminal blood collection, organ harvest and sample processing



Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. Step 1The bioluminescent signal was absent in the control mouse [1] and was detected in the tumor-bearing mouse after luciferin injection [2].
7.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the left image labelled 'Control'.
7.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the right image labelled 'Tumor'.
7.2. The tumor grew rapidly, but the bioluminescence signal intensity started to plateau after day 8 [1].
7.2.1. LAB MEDIA: Figure 2B. Video editor: Highlight the red line labelled '4T1Luc n=33' where it begins to level off after day 8.
7.3. Tumor growth appeared to be initially more rapid in female Balb/c mice than in male Balb/c mice [1] [2].
7.3.1. LAB MEDIA: Figure 2C. Video editor: Highlight the green line labelled 'Female + tumor n=17'.
7.3.2. LAB MEDIA: Figure 2C. Video editor: Highlight the blue line labelled 'Male + tumor n=16'.
7.4. Almost all Balb/c mice developed tumors after 5 weeks [1], and all C57BL/6J mice developed tumors after 5 weeks [2].
7.4.1. LAB MEDIA: Figure 2D. Video editor: Highlight the bar labelled 'Balb/c'.
7.4.2. LAB MEDIA: Figure 2D. Video editor: Highlight the bar labelled 'C57Bl/6J'.
7.5. Reducing the cumulative doxorubicin dose improved survival in tumor-bearing Balb/c mice, with no mice surviving at 24 milligrams per kilogram [1] and 50% surviving at 16 milligrams per kilogram [2].
7.5.1. LAB MEDIA: Figure 3A. Video editor: Highlight the survival curve labelled 'Balb/c+24mg/kg Dox n=10' at 3 weeks after the vertical label 'START OF DOX'.
7.5.2. LAB MEDIA: Figure 3B. Video editor: Highlight the survival curve labelled 'Balb/c+16mg/kg Dox n=15' at 3 weeks after the vertical label 'START OF DOX'.
7.6. Tumor-bearing C57BL/6J mice were more resistant to doxorubicin, with more than 80% surviving 3 weeks after the start of chemotherapy at 24 milligrams per kilogram [1].
7.6.1. LAB MEDIA: Figure 3D. Video editor: Highlight the survival curve labelled 'C57Bl/6+24mg/kg Dox n=19' at 3 weeks after the vertical label 'START OF DOX'.
7.7. Female Balb/c mice showed better survival than male Balb/c mice after 16 milligrams per kilogram of doxorubicin [1] [2].
7.7.1. LAB MEDIA: Figure 3C. Video editor: Highlight the green survival curve labelled 'Female n=12'.
7.7.2. LAB MEDIA: Figure 3C. Video editor: Highlight the blue survival curve labelled 'Male n=3'.
7.8. Survival was not significantly different between male and female C57BL/6J mice after 24 milligrams per kilogram of doxorubicin [1] [2].
7.8.1. LAB MEDIA: Figure 3E. Video editor: Highlight the blue survival curve labelled 'Male n=13'.
7.8.2. LAB MEDIA: Figure 3E. Video editor: Highlight the green survival curve labelled 'Female n=6'.
7.9. A representative healthy mouse cardiac function before doxorubicin treatment was shown [1], and cardiac dysfunction after doxorubicin treatment was shown [2].
7.9.1. LAB MEDIA: Figure 4A. Video editor: Show the M-mode echocardiogram in the upper and lower image.
7.9.2. LAB MEDIA: Figure 4B. Video editor: Show the M-mode echocardiogram in the upper and lower image.
7.10. Fractional shortening significantly decreased 2 weeks after doxorubicin treatment in tumor-bearing C57BL/6J mice [1].
7.10.1. LAB MEDIA: Figure 4C. Video editor: Highlight the paired values for 'Pre-dox (W0)' and 'Post-dox (W2)'.
7.11. Heart rate decreased significantly 2 weeks after doxorubicin treatment in tumor-bearing C57BL/6J mice [1].
7.11.1. LAB MEDIA: Figure 4D. Video editor: Highlight the paired values for 'Pre-dox (W0)' and 'Post-dox (W2)'.
7.12. Absolute heart weight significantly decreased after doxorubicin treatment in surviving tumor-bearing female Balb/c mice [1].
7.12.1. LAB MEDIA: Figure 5A. Video editor: Highlight the grey bar labelled 'Tumor' and the purple bar labelled 'Tumor+Dox 16mg/kg'.
7.13. Heart weight normalized to total body weight showed only a tendency after doxorubicin treatment [1].
7.13.1. LAB MEDIA: Figure 5B. Video editor: Highlight the grey bar labelled 'Tumor' and the purple bar labelled 'Tumor+Dox 16mg/kg'.
7.14. One week after the start of 24 milligrams per kilogram of doxorubicin, Atrogin messenger RNA expression increased [1], Murf1 messenger RNA expression increased [2], NQO1 messenger RNA expression increased [3], and Bax messenger RNA expression increased [4].
7.14.1. LAB MEDIA: Figure 5C. Video editor: Highlight the purple bar labelled 'Dox 24 mg/kg'.
7.14.2. LAB MEDIA: Figure 5D. Video editor: Highlight the purple bar labelled 'Dox 24 mg/kg'.
7.14.3. LAB MEDIA: Figure 5E. Video editor: Highlight the purple bar labelled 'Dox 24 mg/kg'.
7.14.4. LAB MEDIA: Figure 5F. Video editor: Highlight the purple bar labelled 'Dox 24 mg/kg'.

[bookmark: _Hlk203166143]Watch this video and apply the settings while capturing the screen to obtain high-quality videos: https://www.youtube.com/watch?v=Y67dM1kKcTE 


[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:

You have two options for filming and submitting the SCREEN footage:

Option 1: Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment. Maybe 10 seconds at the beginning of the step and 10 seconds at the end.
- Please do not provide longer clips as we won’t be able to use them.



Option 2: Uploading a Single Continuous Video

If you prefer to record all steps together and upload a single video file, that is acceptable. In this case, you must write the precise timestamp for each shot within the script.

For example, if the action described in shot 2.13.1 is present in the file xxx.mp4 and occurs between timestamps 00:30 and 00:45 , then write the following in the script after each shot description or as a comment bubble.
(write the file name and timestamp after each shot): [File name] [Start Time]-[End Time]
 

- Example 	2.13.1  SCREEN: performing ...........action. xxx.mp4 00:30-00:45
2.13.2, SCREEN: cutting the…..........action. xxx.mp4 01:10-01:20

- The duration between the start and end times for each shot must be limited to 20 to 25 seconds.

- If a shot is longer than 25 seconds, choose two short segments (one at the beginning and one at the end) that collectively do not exceed 25 seconds.
- Example: 3.1.1 SCREEN: inserting a needle... xxx.mp4 00:00-00:10 and 02:30-02:40




Authors: During filming, please point out the organs or veins before dissecting them.

[bookmark: _Hlk201588971]Please consider the following key points for shots involving live animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary reviewers.
· If lifting the animal by the tail, hold it close to the tail base, not far from it.
· Shave 150% of the area surrounding a surgical site (preferably using a depilatory
· cream). Ensure that there are no skin injuries and no fur in the surgical field.
· Prep the surgical site with both iodine-based scrubs and alcohol.
· Use sterile gloves only for surgery (not examination or non-sterile gloves).
· Make skin incisions with a surgical blade, not scissors.
· Avoid using silk thread for closing skin incisions in survival surgeries.
Please point out the organs before dissecting
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