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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:  30
Number of Shots:  49

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 Committees for Ethical Review of Research of Guangzhou Medical University. Written informed consent was obtained from all patients



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. Drug Treatment of Hepatocellular Carcinoma (HCC) Organoids
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. To begin, establish hepatocellular carcinoma or HCC (H-C-C) patient-derived organoids and prepare them for therapeutic perturbation [1].
2.1.1. Establishing shot of the talent with the prepared oraganoid containing plate in front of him.
2.2.  Prepare the lenvatinib stock solution in dimethyl sulfoxide or DMSO (D-M-S-O) according to the manufacturer’s instructions [1]. Dilute the stock solution in pre-warmed culture medium immediately before use to the predefined working concentration [2]. Prepare enough solution to achieve equal final volumes in all wells, ensuring the same DMSO concentration across each well [2].
2.2.1. WIDE: Talent preparing the lenvatinib stock solution in dimethyl sulfoxide.
2.2.2. Talent diluting the stock solution in pre-warmed culture medium.
2.2.3. Talent preparing a sufficient volume of treatment medium for equal final volumes in each well.
2.3. Next, add lenvatinib-containing medium at 20 micromolar along the wall of each well to avoid disturbing the matrix domes [1]. Include a vehicle control with the same final DMSO concentration [2].
2.3.1. WIDE: Talent adding lenvatinib-containing medium along the wall of each well.
2.3.2. Talent adding the vehicle control with the same final dimethyl sulfoxide concentration.
2.4. Incubate the organoids under standard culture conditions for the predefined treatment period [1]. For treatments exceeding 72 hours, replace the drug-containing medium every 48 to 72 hours, ensuring a consistent replacement schedule across all wells [1].
2.4.1. Talent placing the organoids for incubation.
2.4.2. Talent replacing the drug-containing medium.
2.5.  Record baseline bright-field images before treatment [1]. Acquire images at fixed intervals during treatment using identical microscope settings, magnification, and field positions [2].
2.5.1. SCOPE: Shot of the baseline bright-field images before treatment.
2.5.2. SCOPE: Images during treatment using identical microscope settings, magnification, and field positions.
2.6. For morphology-based evaluation of the treatment response, use identical exposure settings, magnification, and analysis thresholds for all images [1].
2.6.1. Talent setting exposure settings, magnification, and analysis thresholds.
2.7. Measure the organoid area growth curve by calculating the total organoid area per well or field at each time point and normalize the values to baseline [1].
2.7.1. SCREEN: Talent calculating the total organoid area per well or field at each time point and normalizing the total organoid area values to baseline.
2.8. To measure the mean organoid diameter, determine the diameter of individual intact organoids and calculate the mean value per well [1].
2.8.1. SCREEN: Talent determining the diameter of individual intact organoids and calculating the mean organoid diameter value per well.
2.9. Next, determine the surviving organoid count by counting morphologically identifiable intact organoids while excluding any debris or collapsed fragment [1].
2.9.1. SCREEN: Talent counting morphologically identifiable intact organoids.
2.10. Perform a three-dimensional luminescence viability assay at the treatment endpoint if additional bulk viability assessment is required following the manufacturer’s instructions [1].
2.10.1. Shot of the talent with all the required reagents in the frame.
2.11. Then, plot the organoid area growth curves over time [1]. Compare the mean organoid diameter between vehicle-treated and lenvatinib-treated groups [2]. Also, compare surviving organoid counts across treatment groups. Ensure using consistent imaging schedules, inclusion criteria, and analysis parameters to ensure reproducibility.[3].
2.11.1. SCREEN: Show the organoid area growth curves being plotted over time.
2.11.2. SCREEN: Show the mean organoid diameter values for vehicle-treated and lenvatinib-treated groups being compared.
2.11.3. SCREEN: Show the surviving organoid counts for the treatment groups being compared.

3. Preparation of Organoids for Single-cell RNA Sequencing
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Select organoid wells with intact 3D morphology, sufficient material for single-cell capture, and no visible contamination [1]. Collect organoids at matched time points across control and treated groups while maintaining identical plating density, treatment schedule, and medium replacement conditions across all samples.[2].
3.1.1. SCOPE: Shot of the organoid wells with intact three-dimensional morphology and sufficient material with no contamination.
3.1.2. Talent collecting organoids from control and treated samples at matched experimental time points.
3.2. Record bright-field images of each selected well before dissociation using identical microscope settings, magnification, and field selection criteria [1]. Aspirate the culture medium completely from each well [2].
3.2.1. SCOPE: Bright-field images of each selected well before dissociation.
3.2.2. Talent aspirating the culture medium completely from each well.
3.3. Wash each well twice with ice-cold PBS to remove residual medium and debris [1]. Add 1 milliliter of ice-cold cell recovery solution to each well [2] and incubate on ice for 20 to 30 minutes [3]. Pipette gently every 5 to 7 minutes during incubation to facilitate matrix dissolution [4].
3.3.1. Talent washing each well twice with ice-cold phosphate-buffered saline.
3.3.2. Talent adding 1 milliliter of ice-cold cell recovery solution to each well.
3.3.3. Talent placing the sample on ice for incubation.
3.3.4. Talent pipetting the sample gently during incubation.
3.4. Transfer the dissolved material into pre-chilled tubes using a wide-bore or cut pipette tip to minimize shear stress [1].
3.4.1. Talent transferring the dissolved material into pre-chilled tubes using a wide-bore or cut pipette tip.
3.5. Proceed to enzymatic dissociation only after the matrix is largely dissolved and minimal visible gel residue remains [1].
3.5.1. Shot of the sample after the matrix is largely dissolved and minimal visible gel residue remains.
3.6. Centrifuge the recovered organoid suspension at 300 g for 5 minutes at 4 degrees Celsius [1]. Remove the supernatant carefully without disturbing the pellet [2]. Resuspend the pellet in 1 milliliter of recombinant cell dissociation enzyme [3] and  incubate at 37 degrees Celsius for 5 to 10 minutes [4].
3.6.1. Talent placing the recovered organoid suspension in the centrifuge.
3.6.2. Talent removing the supernatant carefully without disturbing the pellet.
3.6.3. Talent resuspending the pellet in 1 milliliter of recombinant cell dissociation enzyme.
3.6.4. Talent placing the sample for incubation.
3.7. Pipette gently 8 to 10 times every 2 to 3 minutes using a wide-bore P1000 tip to promote dissociation [1]. Stop the digestion when most organoid fragments have dispersed into single cells and only small residual clusters remain [2].
3.7.1. Talent pipetting the sample gently with a wide-bore P1000 tip.
3.7.2. Shot of most organoid fragments dispersed into single cells.
3.8. Next, add 4 milliliters of ice-cold PBS containing 2 percent fetal bovine serum to stop the digestion [1]. Then, filter the suspension through a 40 micrometer cell strainer [1]. Wash once with PBS to remove residual enzyme, aggregates, and debris [3].
3.8.1. Talent adding 4 milliliters of ice-cold phosphate-buffered saline containing 2 percent fetal bovine serum to the suspension.
3.8.2. Talent filtering the suspension through a 40 micrometer cell strainer.
3.8.3. Talent washing the sample once with phosphate-buffered saline.
3.9. Perform red blood cell lysis if erythrocyte contamination is present according to the manufacturer’s instructions [1].
3.9.1. Talent performing red blood cell lysis according to the manufacturer’s instructions.
3.10. Count the cells using trypan blue exclusion [1].
3.10.1. SCOPE: Shot of the cells after trypan blue staining.
3.11. After ensuring the cell viability of 85 percent or above, adjust the final cell concentration to 700 to 1,200 cells per microliter [1].
3.11.1. Talent adjusting the cell concentration to 700 to 1,200 cells per microliter.
3.12. Exclude samples with excessive debris, abundant dead cells, large visible aggregates, or incomplete dissociation [1].
3.12.1. Shot of samples with excessive debris, dead cells, aggregates, or incomplete dissociation.
3.13. Repeat filtration before loading if aggregates are present [1].
3.13.1. Talent repeating filtration of the sample before loading.
3.14. Process control and treated samples under identical conditions, including the dissociation enzyme, digestion time, pipetting frequency, filtration method, cell concentration, and loading strategy [1].
3.14.1. Talent pipetting the cells  of both control and treated groups.
3.15. Ensure the final preparation has high cell viability, minimal debris and aggregates, and is suitable for downstream single-cell transcriptomic analysis [1].
3.15.1. Talent checks the cells for viability/debris.
3.16. Load the prepared single-cell suspension onto a droplet-based single-cell capture platform according to the manufacturer’s instructions [1].
3.16.1. WIDE: Talent loading the prepared single-cell suspension onto a droplet-based single-cell capture platform.
3.17. After reverse transcription, cDNA amplification, and library preparation using the single-cell 3′ workflow, sequence libraries at a minimum depth of 50,000 reads per cell [1].
3.17.1. SCREEN: Sequence of libraries at a depth of at least 50,000 reads per cell.
3.18. Load cells to achieve recovery of approximately 6,000 to 10,000 cells per library [1].
3.18.1. Talent loading cells to achieve recovery of approximately 6,000 to 10,000 cells per library.
3.19. Record the sequencing chemistry, read structure, and instrument settings [1]. Afterwards, perform normalization and annotation of the data followed by comparative analysis of treatment condition [2].
3.19.1. SCREEN: Talent recording the sequencing chemistry, read structure, and instrument settings.
3.19.2. SCREEN: Talent showing the normalized, annotated data.

3.19.3. 

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.

4. Results 

4.1. Organoids survived and expanded under standard three-dimensional culture conditions from day 1 to day 6 post-recovery [1].
4.1.1. LAB MEDIA: Figure 1B. 
4.2. At day 1, organoids appeared as small, compact structures [1], whereas by day 6 they exhibited increased size and well-defined morphology [2].
4.2.1. LAB MEDIA: Figure 1B. Video editor: Zoom in on the small, tightly clustered round shapes in the “1-day incubation” image
4.2.2. LAB MEDIA: Figure 1B. Video editor: Zoom in on the larger, more clearly shaped structures in the “6-day incubation” image
4.3. Lenvatinib-treated organoids were smaller and displayed altered morphology compared to DMSO-treated controls [1].
4.3.1. LAB MEDIA: Figure 2A. Video editor: Highlight the smaller and more irregular shapes under “Lenvatinib”
4.4. Quantitative analysis showed a reduction in mean organoid diameter following lenvatinib treatment compared to DMSO controls [1].
4.4.1. LAB MEDIA: Figure 2B. Video editor: Highlight the lower distribution for “Lenvatinib”
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