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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: 17 
Number of Shots: 36 

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.


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. TE Cells and Anti-Adherent Plates
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. Begin with day-12 trophectoderm cells and a 24-well, 400-micrometer microwell plate pretreated with anti-adherence solution [1]. 
2.1.1. WIDE: Talent placing a 6-well plate containing cultured TE cells and a 24-well  microwell plate in the biosafety cabinet.

3. Generation of 3D Chorion Models
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Warm the Accutase solution to 37 degrees Celsius [1]. Wash the day-12 TE cells cultured in a 6-well plate, twice with DPBS without calcium or magnesium [2]. Add 1 milliliter of Accutase per well of a 6-well plate [3] and incubate at 37 degrees Celsius for 20 to 30 minutes [4]. After the brief incubation, collect the dissociated cells and centrifuge at 300 g for 3 minutes to pellet the cells [5].
Authors: Could you please specify the volume of the tube used to collect the dissociated cells?
3.1.1. WIDE: Talent briefly placing the Accutase solution bottle in the 37 degrees Celsius water-bath.
3.1.2. CU: Talent gently washing the day-12 TE cells, with DPBS in a 6-well plate.
3.1.3. CU: Talent adding 1 ml of warmed Accutase solution to each well of the 6-well plate.
3.1.4. Talent placing the 6-well plate in the 37 degrees Celsius incubator.
3.1.5. Talent placing a tube containing the dissociated cell suspension into the centrifuge.
 
3.2. Count the cells in the freshly prepared cell suspension, using a hemocytometer [1]. Seed TE cells into the pretreated 24-well microwell plates at 300 cells per microwell, in 1 milliliter of TA (t-a) medium supplemented with 10 micromolar ROCK (rock) inhibitor [2]. Immediately centrifuge the plate at 100 g for 3 minutes to settle the cells at the bottom of the microwells [3]. Incubate the 24-well plate at 37 degrees Celsius with 5% Carbon dioxide and 7% Oxygen for 24 hours, to generate aggregates [4].
3.2.1. WIDE: Talent at the microscope, counting the TE cells in the cell suspension using a hemocytometer.
3.2.2. CU: Talent seeding the TE cells at an appropriate concentration in the wells of the 24-well microwell plate.
3.2.3. Talent placing the 24-well plate in the centrifuge to settle the cells.
3.2.4. Talent incubating the 24-well plate in the 37 degrees Celsius incubator.

3.3. On day 13, replace the spent medium with fresh TA medium [1]. On day 15, replace TA medium with ACE (ace) medium and refresh the ACE medium daily through day 23 [2].
3.3.1. CU: Talent discarding the spent TA medium before adding fresh TA medium.
3.3.2. CU: Talent adding fresh ACE medium to the wells of the culture plates.

3.4. On day 23, transfer the aggregates from the microwells to pretreated anti-adherent 6-well culture plates containing 4 to 5 milliliters of ACE medium per well [1]. Place the plate on an orbital shaker at 80 rpm for 48 hours, until day 25 [2].
3.4.1. CU: Talent gently transferring the aggregates from the microwell plate to an anti-adherent 6-well plate.
3.4.2. WIDE: Talent placing the 6-well plate containing the aggregates on an orbital shaker set at 80 revolutions per minute.

4. Fixation and Immunofluorescence Staining of 3D Chorion Models
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. On day 25, transfer the aggregates from the 6-well plate to a 1.5-milliliter microcentrifuge tube [1]. Centrifuge at 100 g for 3 minutes [2]. Wash twice with DPBS without calcium or magnesium, centrifuging between washes to pellet the aggregates [3].
4.1.1. CU: Talent transferring the day-25 aggregates into a 1.5-milliliter microcentrifuge tube.
4.1.2. Talent placing the 1.5 milliliter tube in the centrifuge to pellet the aggregates.
4.1.3. CU: Talent slowly resuspending the pelleted aggregates in DPBS, before placing the tube back in the centrifuge.

4.2. Fix the washed aggregates in 1 milliliter of 4 % paraformaldehyde for 20 minutes at room temperature [1].
4.2.1. CU: Talent adding 1 milliliter of 4 percent paraformaldehyde to the aggregate pellet for fixation.

4.3. Prepare 100 microliters of blocking buffer [1-TXT]. Permeabilize approximately 50 PFA (p-f-a)-fixed aggregates per staining assay, in the blocking buffer, for 1 hour at room temperature [2].
4.3.1. WIDE: Talent preparing the blocking buffer to begin staining the aggregates. TXT- Refer to the text protocol for Blocking Buffer recipe.
4.3.2. CU: Talent incubating approximately 50 aggregates in 100 microliters of blocking buffer.

4.4. Dilute the primary antibody solution in the 100 microliters of blocking buffer [1] and incubate the permeabilized aggregates overnight in the dark, at 4 degrees Celsius on an orbital shaker set to 80 rpm [2].
Authors: Could you please specify the primary antibody used and at what dilution?
4.4.1. Talent adding the primary antibody solution to the permeabilized aggregates. 
4.4.2. Talent placing the 1.5 milliliter tubes on the orbital shaker at 4 degrees Celsius after wrapping them in aluminum foil.

4.5. After overnight incubation, centrifuge the aggregates at 100 g for 3 minutes [1] and remove the supernatant [2]. Resuspend the pellet in 1 milliliter of DPBS without calcium or magnesium [3]. Perform three washes of the aggregates with DPBS as demonstrated [4-TXT].
4.5.1. Talent placing the 1.5 milliliter tube with the aggregates in the centrifuge.
4.5.2. CU: Talent gentle discarding the supernatant after centrifugation, taking care not to disturb the aggregate pellet.
4.5.3. CU: Talent gently resuspending the pellet in 1 milliliter of DPBS.
4.5.4. Talent washing the aggregate by placing it in the centrifuge. TXT: 30-minute interval between the three washes

4.6. Add the secondary antibodies and chosen nuclear dye in 100 microliters of blocking buffer, at an appropriate dilution [1] and incubate the aggregates for 1 hour at room temperature, protected from light [2]. 
Authors: Could you please specify the secondary antibody used and at what dilution?
4.6.1. CU: Talent adding the secondary antibody and nuclear dye solution to the aggregates pellet.
4.6.2. Talent incubating the sample tubes covered with aluminum foil at room-temperature.

4.7. Wash the aggregates three times with DPBS without calcium or magnesium using the same centrifugation and resuspension procedure as demonstrated, waiting 5 minutes between washes [1-TXT].
4.7.1. WIDE: Talent washing the aggregates with DPBS by centrifugation. TXT: 5-minute interval between the three washes

5. Optical Clearing of 3D Chorion Aggregates
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Prepare fresh BABB (b-a-b-b) clearing solution according to the text protocol [1]. Wash the pelleted, stained, and fixed aggregates with distilled water and leave them for 30 minutes to remove residual DPBS [2].
5.1.1. Talent preparing BABB clearing solution in a labeled tube.
5.1.2. Talent washing the stained aggregates with distilled water by centrifugation.

5.2. Dehydrate the aggregates using a graded methanol series with 1 milliliter each of 25, 50, 75, and 100 % methanol [1-TXT]. After the final 100 % methanol step, centrifuge the aggregates at 100 g for 5 minutes [2] and carefully remove the supernatant without disturbing the pellet [3]. Resuspend the pellet in 300 microliters of BABB [4] and transfer it to an 8-well imageable dish [5].
5.2.1. CU: Talent adding either 25, 50, 75, or 100 percent methanol solutions to the stained aggregate pellet. 
TXT- 5 to 10 mins incubation at each concentration
Centrifuge at 100 g for 5 mins after each concentration
5.2.2. Talent placing the tube containing aggregates in 100% methanol in the centrifuge.
5.2.3. CU: Talent carefully discarding the supernatant without disturbing the pellet.
5.2.4. CU: Talent resuspending the aggregate pellet in 300 microliters of BABB 
5.2.5. Talent adding the aggregate suspension to an 8-well imageable dish.


6. Confocal Imaging
Demonstrator: Click here to enter name of demonstrator(s) 

6.1. Immediately after optical clearing, image the aggregates using a confocal microscope [1].
6.1.1. Talent sitting at the confocal imaging cleared 3D chorion aggregates. 

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: 58.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 

7.1. Following optical clearing, confocal imaging of the cleared models revealed fluorescent signals throughout the aggregate and enabled visualization of the inner core in the orthogonal full-depth views [1].
7.1.1. LAB MEDIA: Figure 3 Video editor: Please use arrows to highlight the green and white signals within the central image and its side and bottom views, in both sets of images in Panel B.

7.2. Chorion models exhibited organized, outward-facing syncytial domains surrounding the underlying villous cytotrophoblast layer [1]. A mesenchymal core was present internally [2], while spontaneously formed extra-villous trophoblasts were distributed throughout the outer syncytial region [3].
7.2.1. LAB MEDIA: Figure 4 Video Editor: In the middle row, highlight the magenta outer domains and use arrows to point to the green cells directly beneath them.
7.2.2. LAB MEDIA: Figure 4 Video editor: In the top row, point to the red signal within the inner region to highlight the mesenchymal core.
7.2.3. LAB MEDIA: Figure 4 Video editor: In the bottom row, use arrows to highlight the scattered green cells throughout the outer region.
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