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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.

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:  21
Number of Shots:  41 

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 the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: 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 30 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 30 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 30 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 30 or fewer words.

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 30 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 30 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 30 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 30 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
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 30 or fewer words.


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

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. 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 50 or fewer words.


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.) 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. 3D Cell Spheroid Formation
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. After resuspending the collected U87 (U-Eighty-Seven) cells in DMEM, preheat the unused medium to 37 degrees Celsius [1]. Maintain the cell suspensions at room temperature for 30 minutes [2].
2.1.1. WIDE: Talent placing a flask of unused medium into a water bath set to 37 degrees Celsius.
2.1.2. Talent placing tubes of cell suspension on the bench at room temperature and leaving them for incubation.
2.2. Based on the initial cell count, dilute the cell suspension with DMEM containing 10% FBS to a final volume of 20 milliliters, ensuring approximately 200,000 cells [1].
2.2.1. Talent pipetting DMEM containing fetal bovine serum into a tube of cell suspension while monitoring the final volume.
2.3. Using a 200-microliter pipette, mix the final cell suspension thoroughly [1]. Slowly add 200 microliters of the suspension along the edge of each well in a transparent round-bottom ultra-low attachment 96-well plate [2].
2.3.1. Talent pipetting the final cell suspension up and down several times.
2.3.2. Talent adding the measured cell suspension along the edge of wells in a transparent round-bottom ultra-low attachment plate.
2.4. Then, seal the plate tightly with parafilm to prevent leakage during centrifugation [1]. Place the sealed plate in the centrifuge and run at 200 g for 2 minutes to pellet the cells at the bottom of each well [2].
2.4.1. Talent wrapping parafilm securely around the plate.
2.4.2. Talent placing the sealed plate into the centrifuge and initiating the run.
2.5. Remove the plate from the centrifuge [1]. Carefully remove the parafilm [2] and place the plate in a 37 degrees Celsius incubator with 5 percent carbon dioxide [3].
2.5.1. Talent lifting the plate from the centrifuge.
2.5.2. Talent peeling the parafilm away from the plate without spilling.
2.5.3. Talent placing the plate inside an incubator set to 37 degrees Celsius and 5 percent carbon dioxide.

3. Poly-D-Lysine Coating of the Metabolic Assay Plates
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. To prepare a coating solution, dissolve 5 milligrams of poly-D-lysine in 50 milliliters of sterile water [1]. Mix the solution thoroughly until completely dissolved [2].
3.1.1. WIDE: Talent adding poly-D-lysine powder into a beaker containing sterile water.
3.1.2. Talent mixing the solution with a sterile magnetic stirrer until fully dissolved.
3.2. Add 30 microliters of the coating solution to each well of the metabolic assay plate [1]. Ensure the absence of bubbles by gently shaking the plate or aspirating the excess solution [2].
3.2.1. Talent pipetting the coating solution into each well of the plate.
3.2.2. Talent gently tapping or shaking the plate to remove bubbles.
3.3. Incubate the plate with the cover on for 20 minutes at room temperature [1]. Then, aspirate the coating solution [2] and wash the wells twice with 200 microliters of sterile water [3].
3.3.1. Talent placing the covered plate on the bench for incubation.
3.3.2. Talent aspirating the coating solution from each well.
3.3.3. Talent adding sterile water to the well and removing it.
3.4. Air dry the plate for at least 30 minutes [1]. Heat the plate at 37 degrees Celsius without carbon dioxide for 30 minutes to stabilize the coating [2].
3.4.1. Talent leaving the plate uncovered on the bench to dry.
3.4.2. Talent placing the plate in an incubator set to 37 degrees Celsius with no carbon dioxide.
3.5. Then, add 175 microliters of preheated medium to each well [1]. Keep the plate at 37 degrees Celsius in a carbon dioxide-free incubator until it is ready for cell spheroid transfer [2].
3.5.1. Talent pipetting preheated medium into each well of the plate.
3.5.2. Talent placing the plate in an incubator set to 37 degrees Celsius without carbon dioxide.

4. [bookmark: _Hlk202280964]Monitoring Spheroid Growth
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Transfer the spheroid plates to a high-content imaging system after 5 days of culture [1].
4.1.1. WIDE: Talent carrying spheroid plates and placing them into the high-content imaging system.
4.2. To configure the imaging parameters, set the temperature to 37 degrees Celsius and the carbon dioxide level to 5 percent [1]. Adjust the plate type, channels, and focus range on the system settings [2].
4.2.1. SCREEN: Show the temperature setting being adjusted to 37 degrees Celsius and carbon dioxide to 5 percent in the imaging software.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20994113

4.2.2. SCREEN: Show the selection of the plate type, channels, and adjustment of the focus range in the software interface.
4.3. Acquire spheroid images using a confocal microscope with 10 times objectives and the imaging software [1]. Identify wells containing intact spheroids and record their positions for transfer [2]. 
4.3.1. SCREEN: Show the spheroid structure captured at 10 times magnification through the confocal microscope.
4.3.2. LAB MEDIA: Figure 2A-C TXT: Exclude wells with irregular spheroids 


5. Spheroid Treatment
5.1. Assign the intact spheroids to two groups, a control group with 6 replicate wells and a treatment group with 6 replicate wells for fenofibrate treatment [1].
5.1.1. SCREEN: Show a plate map in the software with wells labeled for control and fenofibrate treatment groups.
5.2. Prepare the fenofibrate working solution in fresh pre-warmed medium at the optimal concentration [1].
5.2.1. Talent pipetting fenofibrate stock into a container of pre-warmed medium and mixing thoroughly.
5.3. Carefully remove the spheroid-containing low-attachment plate from the imaging system [1] and place it on a sterile surface inside a biosafety cabinet [2]. Position the poly-L-lysine-coated assay plate adjacent to it for transfer [3].
5.3.1. Talent retrieving the spheroid plate from the imaging system.
5.3.2. Talent placing the plate inside the biosafety cabinet.
5.3.3. Talent arranging the poly-L-lysine-coated assay plate next to the spheroid plate.
5.4. Then, trim the tip of a 20-microliter pipette to allow gentle aspiration of the cell spheroids without causing damage [1].
5.4.1. Talent using sterile scissors to trim the end of a 20-microliter pipette tip.
5.5. Using the trimmed pipette tip, gently aspirate each intact spheroid from the bottom of its well [1]. Transfer each spheroid to the corresponding well of the coated plate and allow it to settle for 20 seconds [2]. Confirm adhesion by checking for the absence of floating fragments under 10 times magnification microscopy [3-TXT]. 
5.5.1. Talent aspirating a spheroid from the bottom of the well using the trimmed pipette tip.
5.5.2. Talent gently releasing the spheroid into the coated well.
5.5.3. SCREEN: Show the adhered spheroid under 10 times magnification without floating fragments. TXT: Repeat for all spheroids and verify transfer efficiency 
5.6. Transfer the 3D spheroid assay plates to a high-content imaging system [1]. To analyze the morphological data, apply the Texture Region module to coarsely separate 3D spheroids from the background by dividing the image content into three clusters based on texture features [2].
5.6.1. Talent placing the 3D spheroid assay plate into the high-content imaging system.
5.6.2. SCREEN: Show the Texture Region module in Harmony software dividing the image into three distinct clusters based on texture features
5.7. Apply the Find Image Region module to refine the separation of pre-isolated 3D spheroids by using volume-based size characteristics, ensuring impurities are removed and intact spheroids are retained [1].
5.7.1. SCREEN: Show the Find Image Region module interface with settings adjusted for volume-based size filtering to isolate intact spheroids.

5.8. Measure the morphological parameters of the 3D spheroids using the Morphology Properties module [1]. Apply the Select Population module to filter and retain only genuine 3D cell spheroids [2]. Export the morphological data results [3].
5.8.1. SCREEN: Display the Morphology Properties module with calculated parameters such as area, perimeter, and shape index for each spheroid.
5.8.2. SCREEN: Show the Select Population module highlighting the retained spheroids while excluding false positives.
5.8.3. SCREEN: Show the export dialog in the Harmony software with the morphological data table visible, ready for saving.

5.8.4. 

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: 76.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Spheroids were visibly formed by the 5th day of culture, maintaining a uniform, spherical morphology across all observed samples [1]. A disintegrated spheroid with visibly disrupted structural integrity was also observed on day 5 [2].
6.1.1. LAB MEDIA: Figure 2A–C. 
6.1.2. LAB MEDIA: Figure 2D. 
6.2. Post-transfer analysis revealed that both control and fenofibrate-treated 3D spheroids remained intact in most cases [1], but some fenofibrate-treated spheroids were disintegrated [2].
6.2.1. LAB MEDIA: Figure 3A, 3B, 3D, and 3E. 
6.2.2. LAB MEDIA: Figure 3C and 3F. Video editor: Highlight the scattered cell debris and red cell segmentation in panels C and F, indicating disintegration.
6.3. Oxygen consumption rate was significantly reduced in fenofibrate-treated spheroids across all time points compared to the control group [1].
6.3.1. LAB MEDIA: Figure 4. Video editor: Highlight the red line 
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