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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: 19
Number of Shots: 57  

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 Institutional Review Board (IRB) at Montefiore Einstein Comprehensive Cancer Center Biobank

 
 

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. Establishment of Tumor Organoids and Isolation of PBMCs
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. Wash freshly obtained tumor tissue, mince into small fragments [1]. Enzymatically or mechanically dissociate tissue into crypts or single cells while monitoring the reaction microscopically to check whether adequate dissociation is achieved [2]. After washing, collect the dissociated cells by centrifugation [3]. Then, dispense a mixture of cells and ice-cold basement membrane matrix or Matrigel as domes into pre-warmed 24-well culture plates [4]. Overlay solidified domes with complete patient-derived organoid medium containing ROCK (rock) inhibitor and Primocin [5 - TXT].
2.1.1. WIDE: Talent sitting at the biosafety cabinet cutting washed tumor tissue into small pieces
2.1.2. Shot of talent monitoring tumor tissue dissociation into single cells under the microscope.
2.1.3. Shot of talent removing the tube from the centrifuge containing cell pellet. Videographer: Obtain CU shot of cell pellet as well to show as an inset. 
2.1.4. Shot of talent dispensing a mixture of cells and Matrigel in 24-well culture plates in the form of domes.
2.1.5. CU: Talent overlaying Matrigel domes with organoid growth medium supplemented with inhibitor and antibiotics. 
TXT- Dilution ratio: 
Rock inhibitor - 1:1000 
Primocin antibiotic- 1:500 Video editor: 1:500 and 1:1000 are ratios.

2.2. Isolate peripheral blood mononuclear cells or PBMCs (P-B-M-Sees) from fresh human blood by Histopaque/Ficoll density gradient centrifugation [1] and harvest the PBMC-enriched buffy coat [2]. Wash the isolated PBMCs to remove Ficoll and residual platelets [3]. If not used immediately, add isolated PBMCs at five to ten million cells per milliliter in 90% fetal bovine serum and 10% di-methyl sulfoxide [4]. Freeze gradually and then transfer to liquid nitrogen for long-term storage [5].
2.2.1. Talent setting up the density gradient centrifugation.
2.2.2. Talent collecting the buffy coat layer containing PBMCs from the freshly centrifuged tube.
2.2.3. Shot of talent washing the isolated PBMCs to remove Ficoll and residual platelets.
2.2.4. Talent adding washed cells to the freezing mixture.
2.2.5. Shot of talent transferring cells to liquid nitrogen rack for long term storage.

Authors: To maintain a coherent flow of narration and enhance the overall viewing experience, we have not included the section describing the pre-use quality check of PBMCs and organoids. We suggest retaining the current structure; however, please let us know if you have any concerns.
3. Organoid Isolation and PBMC Recovery
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Next, retrieve the 24-well plate containing the organoid cultures from the incubator [1]. Remove spent organoid culture medium [2] and add pre-warmed cell recovery solution in each well of the 24-well plate to dissolve the Matrigel - extracellular matrix and release organoids [3]. Gently resuspend organoids with a wide-bore pipette tip [4] and incubate briefly until the matrix dissolves and organoids are released [5]. 
Authors: Could you please state the amount of cell recovery solution that was added in each well of the 24 well plate?
Authors: Could you please mention how long the plate was left undisturbed for the matrix to dissolve?
3.1.1. Talent taking the 24-well organoid culture plate from the incubator to the biosafety cabinet. 
3.1.2. CU: Talent discarding old culture medium from each well of the 24 well organoid culture plate
3.1.3. CU: Talent adding pre-warmed cell recovery solution of each well to release the organoids for Matrigel matrix.
3.1.4. Talent resuspending the released organoids with wide-bore pipette tip.
3.1.5. Talent incubating the plate inside the biosafety cabinet.

3.2. Transfer the organoid suspension to a collection tube, adjusting final volume with balanced buffer [1]. Centrifuge to pellet organoids [2] and discard supernatant [3]. Wash the organoids pellet with basal medium supplemented with HEPES (hepes), Glutamax, and antibiotics [4], and centrifuge again to re-pellet [5].
3.2.1. Talent transferring organoid suspension to collection tube while also adjusting the final volume with buffer.
3.2.2. Talent placing the tube in the centrifuge.
3.2.3. Talent removing the tube from the centrifuge and discarding the supernatant.
3.2.4. Talent resuspending the pellet in basal medium by pipetting up and down.
3.2.5. Talent placing the tube containing organoids in the centrifuge.
Authors: In shot 4.2.1, could you please mention: 1. the volume of the collection tube used; 2. the amount of balanced buffer used to adjust the volume and the  3. actual final volume, for the corresponding narration step.
Authors: In shots 4.2.2 and 4.2.5, could you please provide the centrifugation details (speed, temperature, minutes) for the corresponding narration step. 
Authors: Could you please mention the concentration of HEPES, Glutamax and the antibiotics used in the basal medium.


3.3. Now, resuspend the pelleted organoid in complete culture medium [1], and add to a tissue-culture-treated plate [2], and allow recovery for approximately 24 hours before further processing [3].
Authors: Could you please mention the amount of complete culture medium used.
Authors: During organoid recovery, where was the plate kept, in the incubator? Please provide relevant information.
3.3.1. Talent resuspending organoid pellet in complete culture medium.
3.3.2. Talent adding the organoid suspension to a tissue-culture treated plate.
3.3.3. Talent incubating the tissue culture plate for 24 hours to allow organoid recovery. 

3.4. In Parallel to the above steps, rapidly thaw cryopreserved PBMCs using standard practice [1] and immediately combine them with pre-warmed T-cell expansion medium to minimize osmotic shock [2]. Centrifuge thawed PBMCs at 400 g to pellet cells [3], remove freezing medium [4], and resuspend the pellet in T-cell expansion medium containing benzonase to reduce cell clumping and improve single-cell suspension quality [5].
Authors: Could you please mention the amount pre-warmed T-cell expansion medium added to thawed cells?
Authors: Could you please mention how long the cells were centrifuged at 400g.
Authors: Could you please provide the concentration of benzonase added to the T-cell Expansion medium.
3.4.1. Talent thawing frozen PBMCs rapidly in a 37 degrees Celsius water bath.
3.4.2. Talent immediately adding pre-warmed T-cell expansion medium to the vial containing thawed cells.
3.4.3. Talent placing the tube in the centrifuge to pellet the cells.
3.4.4. Talent discarding the supernatant.
3.4.5. Talent resuspending the cell pellet in T-cell expansion medium containing benzonase by pipetting up and down.

3.5. Wash the cells by re-pelleting [1] and re-suspend PBMCs pellet in fresh expansion medium [2]. Repeat centrifugation one more time [3] and then resuspend cell pellet in T-cell culture medium supplemented with cytokines like IL-2 (i-l-two) to support viability and recovery [4]. Plate PBMCs into a multi-well plate for an overnight rest period before co-culture [5].
Authors: Could you please mention how long the cells were centrifuged and what rpm?
Authors: Could you please mention the amount supplemented T-cell expansion medium added to cells and the concentration of IL-2 used. Is it same as before 500 IU/mL?
Authors: Could you please clarify, if by multi-well plate you mean a 24 well plate? And where was this plate incubated overnight?
3.5.1. Talent placing the tube in the centrifuge.
3.5.2. Talent discarding supernatant and resuspending the pellet by pipetting up and down.
3.5.3. Talent placing the tube in the centrifuge once again to pellet the cells.
3.5.4. Talent resuspending the cell pellet in supplemented T-cell culture medium after discarding supernatant.
3.5.5. Talent pipetting the cell suspension into the wells of a 24-well plate inside the biosafety cabinet.

4. Title: Pre-Co-Culture Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Prepare the co-culture plate at least 24 hours in advance by coating wells with a co-stimulatory antibody like, anti-CD28 (C-D-twenty-eight) [1] and store the plate at 4 degrees Celsius until further use [2]. 
4.1.1. Talent adding co-stimulatory antibody suspension to the wells of a 24 well plate.
4.1.2. Talent placing the plate in a 4-degree Celsius refrigerator until further use. 
Authors: Could you please specify the amount of antibody suspension added to each well and the concentration of antibody used?


4.2. Stimulate the organoids with an immune-stimulatory cytokine- Interferon gamma before co-culture to enhance antigen presentation pathways [1].
4.2.1. Talent adding inflammatory cytokine to the tissue culture plate containing organoids to stimulate them.
Authors: Could you please specify the amount of cytokine added to the organoids and the concentration used?
Authors: This step was mentioned as an optional step in the manuscript, but we have included it here because the next step talks about stimulated organoids, Is that OK with you?
4.3. Now, take the pre-stimulated organoids, and pellet them [1] and remove the supernatant [2]. Then resuspend pellet, together with any adherent cells, in enzymatic dissociation reagent, TrypLE (Trip-lee), to recover the full cell population [3].
4.3.1. Talent placing the tube containing stimulated organoids in the centrifuge.
4.3.2. Talent discarding the supernatant.
4.3.3. Talent resuspending the organoid pellet and adherent cells, in enzymatic dissociation reagent.
Authors: Could you please specify the centrifugation details and the amount of TrypLE added to the pellet?

4.4. Incubate the cells with gentle mixing [1] and monitor microscopically until most organoids have dissociated into single tumor cells, avoiding over-digestion [2]. Quench the dissociation reagent with buffer [3]. Now, pellet the tumor cells and discard the supernatant as demonstrated. Resuspend the tumor cell pellet in fresh T-cell culture medium for next steps [5].
4.4.1. Talent tapping the tube containing organoids and dissociation reagent, gently.
4.4.2. SCOPE: Shot of organoids dissociated into single cells.
4.4.3. Talent quenching the dissociation reaction with buffer.
4.4.4. Shot of talent discarding the supernatant from the pelleted tumor cells.
4.4.5. Talent adding fresh T-cell culture medium to the tumor cell pellet, after discarding the supernatant. 
Authors: Could you please clarify what you mean when you say – Incubate the cells with gentle mixing – were the cells mixed and then incubated or were they also mixed during incubation ?
Authors: Could you please mention the amount of buffer added to quench the digestion reaction, and which buffer was used?
Authors: Could you please specify the centrifugation details and the amount of fresh medium added to the pellet?

4.5. Take a small aliquot of the tumor cell suspension obtained after dissociating the organoids and [1] add viability dye [2] and determine viable cell numbers using a hemocytometer or automated counter [3]. 
Authors: Could you please specify whether you used the Hemocytometer or the automated cell counter for viable cell number measurements.
Authors: Could you please specify the volume of and name of viability dye used and in general details of your viability staining protocol?


4.5.1. Talent adding a few microliters of tumor cell suspension to a microcentrifuge tube.
4.5.2. Talent mixing viability dye with the tumor cell suspension by pipetting slowly.
4.5.3. SCOPE: Shot of clear bright healthy cells after trypan blue viability staining.

4.6. Prepare PBMCs for co-culture as demonstrated previously [1]. Finally, resuspend pelleted PBMCs in T-cell medium supplemented with cytokine IL-2 and immunomodulatory antibodies like anti-PD-1 (p-d-one) as required [2]. 
Authors: Could you please mention the amount supplemented T-cell expansion medium added to cells and the concentration of IL-2 used. Is it same as 500 IU/mL?
Authors: Could you please specify the concentration of PD-1 antibody used
4.6.1. Shot of talent preparing PBMCs by centrifugation 
4.6.2. Talent adding supplemented T-cell medium to the cell pellet and resuspending by pipetting up and down.

4.7. Finally, prepare a suspension of tumor cells and PBMCs in the desired ratio in T-cell medium [1-TXT].
4.7.1. Talent mixing tumor cell suspension with PBMCs by gently pipetting up and down. TXT: RATIO OF CELLS?
Authors: Could you please specify the volume of tumor cell suspension and the volume of PBMCs suspension mixed to get the desired ration of cells? Also, could you please clarify the exact ratio used?

5. Co-culturing Organoid-PMBCs Mixture
Demonstrator: Click here to enter name of demonstrator(s)

5.1. Discard liquid from each well of the coated 24-well plate to remove unbound antibody [2] and wash wells twice with Dulbecco’s PBS [3]. Now, add the prepared mixture of tumor cells and PBMCs at the required assay volume to each well [4] and incubate under standard culture conditions [5]. 
Authors: Could you please specify the amount of co-culture cell mixture that was added to each well?
Authors: Could you please specify the standard culture incubation conditions?

5.1.1. Talent discarding the antibody suspension from each well of the plate.
5.1.2. Talent washing wells with DPBS by pipetting up and down.
5.1.3. Talent adding the mixture of tumor cells and PBMCs to the washed well of the 24 well plate.
5.1.4. Talent placing the co-culture plate in the incubator.

6. Drug Response Assessment in PBMC–Organoid Co-Culture
Demonstrator: Click here to enter name of demonstrator(s)

6.1. Using the co-culture system, determine PBMCs’ response to tumor cells to checkpoint inhibitor or small-molecule treatment [1]. Include appropriate controls and replication [2].
6.1.1. Shot of talent setting up the drug response assessment assay using co-culture plates.
6.1.2. TEXT ON A PLAIN BACKGROUND:
Biological Replicates – Multiple organoid lines and PBMC donors
Technical Replicates – Each condition tested in triplicates
Controls - Organoid only, PBMC only as vehicle or activated, organoid plus PBMCs as vehicle, organoid plus drug, and PBMC plus drug conditions
Authors: Could you please check if these are the controls you want to use?

7. Monitoring of Co-Culture Drug Responses
Demonstrator: Click here to enter name of demonstrator(s)

7.1. Co-culture responses were assessed by confocal imaging, and dissociated organoids were analyzed by flow cytometry for viability and surface and intracellular markers. Annexin V and viability-dye staining distinguished viable, early apoptotic, late apoptotic, and necrotic cells within tumor and immune-cell populations. Fluorescent cell tracing, Annexin V NIR, and live-cell imaging enabled real-time monitoring of apoptosis over 48–72 h [1].
7.1.1. Shot of talent preparing samples confocal microscopy, flow cytometry and live cell imaging.












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: 108.
· Please note that the video cannot include voiceover without an accompanying visual.

8. Results
8.1. Co-culture functionality was assessed by confocal microscopy after organoids were cultured alone or with PBMCs for 24 hours [1]. Ki67 (k-i-sixty-seven) expression was detected only when organoids were cultured alone, indicating active proliferation [2], whereas organoids co-cultured with PBMCs exhibited cleaved caspase-3 expression, indicating apoptosis or cell death [3]. 
8.1.1. LAB MEDIA: Figure 3 
8.1.2. LAB MEDIA: Figure 3 Video Editor: Please highlight the panel labelled Ki67
8.1.3. LAB MEDIA: Figure 3 Video Editor: Please highlight the panel labelled Caspase

8.2. Apoptosis in co-cultures was quantified using a flow cytometry assay, and it showed that approximately 92 to 95% of T cells remained viable across all treatment conditions, with very low apoptosis [1]. Tumor organoid viability was also measured across different treatment conditions, and it was observed that organoid viability ranged from about 58 to 70% [2], wherein the co-culture alone showed the lowest viability [3].
8.2.1. LAB MEDIA: Figure 4B Video Editor: Please highlight bars for the section labelled ‘viable’ 
8.2.2. LAB MEDIA: Figure 4C Video Editor: Please highlight all bars except “Co-culture only” bar. 
8.2.3. LAB MEDIA: Figure 4C Video Editor: Please highlight the bar for “Co-culture only”.
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