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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:  20
Number of Shots:  43 

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

Human breast tissue samples were obtained under Institutional Review Board-approved protocols at Maine Medical Center and Tufts Medical Center. All samples were anonymized prior to transfer, and written informed consent was obtained from all participants



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. Preparation of Single Cells 
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. Obtain digested human breast tissue cryopreserved for at least 24 hours [1]. Immediately submerge the cryovial up to the cap in a 37 degrees Celsius water bath and thaw rapidly for 1 minute to minimize cell death [2]. 
2.1.1. WIDE: Talent removing the cryopreserved tissue from minus 80 degrees Celsius storage. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent submerging the cryovial up to the cap in a water bath set to 37°C.
2.2. Once fully thawed, transfer the contents of the cryovial to a 15-milliliter conical tube containing 10 milliliters of mammary epithelial growth medium or MEGM (M-E-G-M) [1] and centrifuge at 250 g for 5 minutes [2].
2.2.1. Talent transferring the contents of the cryovial into a 15-milliliter conical tube containing MEGM.
2.2.2. Talent placing the conical tube into the centrifuge.
2.3. After discarding the supernatant, resuspend the pellet in 500 microliters of dissociation enzyme solution prewarmed to 37 degrees Celsius and containing 0.25 percent trypsin [1]. Transfer the suspension to a 1.5 milliliter microcentrifuge tube [2]. Using a P1000 (P-thousand) pipette, triturate the sample 20 times to promote dissociation [3].
2.3.1. Talent resuspending the pellet in the dissociation enzyme solution.
2.3.2. Talent transferring the suspension to a 1.5 milliliter microcentrifuge tube.
2.3.3. Talent triturating the sample with a P1000 pipette.
2.4. Incubate the tube at 37 degrees Celsius for 10 to 15 minutes [1]. Using a P1000 pipette, mechanically dissociate the sample by triturating 20 to 30 times [2].
2.4.1. Talent placing the microcentrifuge tube into the incubator.
2.4.2. Talent triturating the sample with a P1000 pipette.
2.5. Add 1 milliliter of serum-containing wash medium to neutralize the enzymatic reaction [1]. Centrifuge at 500 g for 5 minutes [2].
2.5.1. Talent adding serum-containing wash medium to the suspension.
2.5.2. Talent placing the tube into the centrifuge.
2.6. After discarding the supernatant, resuspend the pellet in 300 microliters of dispase solution [1]. Add 100 microliters of DNase solution [2]. Incubate at 37 degrees Celsius for 10 to 15 minutes [3].
2.6.1. Talent resuspending the pellet in dispase solution.
2.6.2. Talent adding DNase solution to the suspension.
2.6.3. Talent placing the tube into the incubator.
2.7. Mechanically dissociate the sample by pipetting 15 to 20 times [1]. Add 700 microliters of serum-containing wash medium to the suspension [2].
2.7.1. Talent pipetting the sample repeatedly to mechanically dissociate it.
2.7.2. Talent adding serum-containing wash medium to the suspension.
2.8. Filter the cell suspension through a 40-micrometer cell strainer into a clean tube [1].
2.8.1. Talent filtering the cell suspension through a 40-micrometer cell strainer into a clean tube.
2.9. Mix the cell suspension with trypan blue at a 1 to 1 ratio [1]. Load 10 microliters of the mixture into a cell counting chamber or counting slide [2]. Using an automated cell counter or hemocytometer, determine cell viability [3]. Centrifuge the suspension at 500 g for 5 minutes at room temperature [4].
2.9.1. Talent mixing the cell suspension with trypan blue.
2.9.2. Talent loading the mixture into a cell counting chamber or counting slide.
2.9.3. Talent determining cell viability using an automated cell counter or hemocytometer.	Comment by Lakshmi Priya: Authors: Should the visual show an automated cell counter display (SCREEN) or cells being counted in a hemocytometer under a microscope (SCOPE)
2.9.4. Talent placing the suspension into the centrifuge.
2.10. Resuspend the cell pellet in MEGM at the desired concentration for hydrogel seeding [1].
2.10.1. Talent resuspending the cell pellet in MEGM.

3. Preparation of Hydrogel Master Mix and Cell Suspension
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Thaw the frozen laminin, hyaluronic acid, and fibronectin solutions and 1× PBS slowly on ice at 0 to 4 degrees Celsius prior to use [1]. Prepare extracellular matrix supplement stock solution [2]. Mix gently by inverting the tube 3 to 4 times [3]. Store the solution at 4 degrees Celsius for up to 1 month, avoiding repeated freeze-thaw cycles [4].
3.1.1. Talent placing the frozen components on ice.
3.1.2. TEXT ON A PLAIN BACKGROUND:
25× ECM Supplement Stock Solution (1 mL)
Laminin: 425 μL
HA: 250 μL
FN: 250 μL
1× PBS: 75 μL
Keep the tube on ice during preparation
3.1.3. Talent inverting the tube 3 to 4 times.
3.1.4. Talent placing the stock solution into storage at 4 degrees Celsius.
3.2. Place collagen I, extracellular matrix supplement, sodium hydroxide, and growth medium on ice at 0 to 4 degrees Celsius to prevent premature polymerization [1].
3.2.1. Talent placing collagen I, extracellular matrix supplement, sodium hydroxide, and growth medium on ice.
3.3. Add the calculated volume of collagen I to a chilled microcentrifuge tube [1], followed by the calculated volume of pre-chilled growth medium [2] and the calculated volume of 0.1 normal sodium hydroxide to neutralize the solution [3].
3.3.1. Talent adding collagen I to a chilled microcentrifuge tube.
3.3.2. Talent adding pre-chilled growth medium to the collagen solution.
3.3.3. Talent adding 0.1 normal sodium hydroxide to the solution.
3.4. Mix the solution by inverting the tube vigorously at a rate of approximately one inversion per second for at least 10 inversions [1].
3.4.1. Talent vigorously inverting the tube.
3.5. Add the calculated volume of extracellular matrix supplement to the mixture [1].
3.5.1. Talent adding the extracellular matrix supplement to the mixture.
3.6. Using a P1000 pipette or wide-bore pipette tip, add the calculated volume of single cells or tissue fragments [1]. Mix immediately by inversion as previously demonstrated [2].
3.6.1. Talent adding single cells or tissue fragments to the mixture with a P1000 pipette or wide-bore pipette tip.
3.6.2. Talent inverting the tube to mix the contents.

4. Hydrogel Deposition and Culture Establishment
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Pipette the hydrogel mixture into culture vessels [1] at the desired volume per well [2]. Spread the hydrogel into a thin pad across the surface when using chamber slides [3]. Position the pipette tip at the center upper edge of the chamber well and drag the tip across the surface while dispensing the gel to create an even pad [4]. For 96-well plates, position the pipette tip at the center of the well, maintain contact with the surface, and dispense the gel centrally to maintain a dome structure [5].
4.1.1. Shot of the hydrogel mixture being dispensed into culture vessels.
4.1.2. TEXT ON A PLAIN BACKGROUND:
Hydrogel Volume per Well:
4-well chamber slide: 200 μL/well
8-well chamber slide: 100 μL/well
96-well plate: 20 μL/well
4.1.3. Shot of the hydrogel being spread into a thin pad in a chamber slide.
4.1.4. Close-up of the pipette tip positioned at the center upper edge of the chamber well and dragged across the surface while dispensing the hydrogel to create an even pad.
4.1.5. Close-up of the pipette tip positioned at the center of the 96-well plate well, maintaining contact with the surface while dispensing the hydrogel centrally to create a dome structure.
4.2. Incubate the culture vessels at 37 degrees Celsius in a humidified incubator with 5 percent carbon dioxide for 60 minutes to allow complete polymerization [1].
4.2.1. Talent placing the culture vessels into the incubator.
4.3. Add prewarmed MEGM to each well and adjust the volume according to the culture format used [1].
4.3.1. Talent adding prewarmed mammary epithelial growth medium to each well.
4.4. Using a pipette tip, gently detach the hydrogel from the culture surface to allow the gel to float [1]. Slide the pipette tip around the perimeter of the gel [2]. Gently lift the polymerized hydrogel from beneath to release it from the surface [3].
4.4.1. Close-up of a pipette tip gently detaching the hydrogel from the culture surface to allow the gel to float.
4.4.2. Close-up of the pipette tip sliding around the perimeter of the hydrogel.
4.4.3. Close-up of the pipette tip lifting beneath the polymerized hydrogel to release it from the culture surface.

4.4.4. 

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: 60.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 	Comment by Lakshmi Priya: Please check whether the shots are correctly matched to their corresponding narration.

5.1. Following culture establishment, breast organoids derived from single epithelial cells displayed progressive morphogenesis and formed branching structures by day 21 of culture [1].
5.1.1. LAB MEDIA: Figure 2. Video editor: Emphasize the organoid in the panel labelled 'Normal Breast'.
5.2. Organoids derived from tumor fragments formed denser and more irregular structures with reduced organization and increased radial projections [1].
5.2.1. LAB MEDIA: Figure 2. Video editor: Emphasize the dense central structure and the numerous radial projections in the panel labelled 'Breast Tumor'.
5.3. Salivary gland organoids formed compact structures at day 3 [1], whereas kidney organoids developed elongated and asymmetric morphologies by day 17 [2].
5.3.1. LAB MEDIA: Figure 2. Video editor: Emphasize the compact structure labelled 'Salivary gland'.
5.3.2. LAB MEDIA: Figure 2. Video editor: Emphasize the elongated structure labelled 'Kidney'
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