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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?  Yes  
If Yes, can you record movies/images using your own microscope camera?
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.
Technival 2 (Carl Zeiss Jena) – Camera Adapter port available
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.2.5.2 / 2.6.1 / 2.6.2

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  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?   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:  20
Number of Shots:  46

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. [bookmark: _GoBack]Anja Baufeld: The co-culture of bovine theca and granulosa cells serves as a reliable foundation to analyze paracrine signaling and substrate transport between the steroidogenic cells of the follicle.

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. Anja Baufeld: The model enables the compartmentalization of theca and granulosa cells similar to the in vivo environment and the usage of commercially available inserts allows a reproducible and standardized cell culture.
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. Anja Baufeld: We could create a physiological relevant environment to investigate granulosa-theca cell interactions in more detail like substrate exchange or follicular dynamics during the process of folliculogenesis.
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): 

Videographer: 

· Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.
· Also, kindly note that testimonial statements will be presented live by the authors, offering their spontaneous perspectives.

· Note: Testimonial statements will not appear in the video but may be featured in our promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. This will appear in our journal’s promotional materials.
· During the shoot, the author should speak naturally in their own words, using complete sentences and a conversational tone—no script will be provided.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
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, Enter author title: (authors will present their testimonial statements live)


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. 

2. Isolation and Enzymatic Digestion of Bovine Theca Cells 
Demonstrator: Maren Anders and Veronica Schreiter 

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, obtain bovine ovaries [1]. Wash the bovine ovaries 3 times in OBS PBS supplemented with antibiotics to remove blood and residues from the surface [2]. 	Comment by Anja Baufeld: Step 2.1 and 2.2 can be merged. Meaning that we put the ovaries in a tumbler directly and wash them with PBS.
2.1.1. WIDE: Talent holding a dish containing bovine ovaries.
2.1.2. Talent adding PBS to the dish with the bovine ovaries. 
2.2. Place the ovaries in a tumbler [1]. Then fill it with PBS just enough to cover the ovaries [2] and discard the solution [3-TXT]. 
2.2.1. Talent placing ovaries in a tumbler.
2.2.2. Talent filling it with phosphate-buffered saline.
2.2.3. Talent pouring out the liquid. TXT: Repeat rinse 3 x until ovaries are clean
2.3. Place one ovary in a glass dish [1].  Use a ruler to measure and select follicles that are between 5 to 11 millimeters in diameter for dissection [2].
2.3.1. Talent placing an ovary in a glass dish.
2.3.2. Talent measuring follicles using a ruler.
2.4. Now aspirate the follicular fluid by puncturing a selected follicle with an 18 gauge needle attached to a 3-milliliter syringe [1]. Discard the follicular fluid immediately [2].
2.4.1. Talent inserting the needle into the follicle and aspirating fluid.
2.4.2. Talent discarding the aspirated fluid into a waste container.
2.5. Transfer the follicles under a binocular microscope [1]. With a pair of scissors, cut the follicle open at the puncture site [2].
Authors: Please create scope videos of the shots labeled as SCOPE and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20919693	Comment by Anja Baufeld: Do we have to perform this independent from the filming day? 
2.5.1. Talent placing the dish with follicles under a binocular microscope. 
2.5.2. SCOPE: An incision is being made at the puncture site using scissors.
2.6. Using tweezers, grasp the theca interna layer from the inner surface of the opened follicle [1]. Peel off the theca interna gently from the inner follicular wall [2].
2.6.1. SCOPE: The follicle is being held open and tweezers are being used to grip the theca interna.
2.6.2. SCOPE: Talent carefully peeling the membrane layer from the follicle wall.
2.7. Transfer the theca cell layer into a dish containing PBS supplemented with antibiotics to wash off remaining granulosa cells [1]. Then use a scalpel to gently scrape the granulosa cells off the membrane surface [2]. 
2.7.1. Talent placing the theca membrane into a dish with buffer.
2.7.2. Talent scraping off granulosa cells from the membrane using a scalpel.
2.8. Place the membrane to a new dish with fresh PBS for washing [1]. Rinse the membrane by swirling it gently in the buffer to remove any residual cells [2].
2.8.1. Talent moving the membrane to a fresh dish of buffer.
2.8.2. Talent gently swirling the dish theca layer to rinse the membrane.
2.9. Transfer the theca interna into a prepared digestion solution within a well of a 12-well plate [1]. Use a scalpel to cut it into 1 to 3-millimeter sized pieces [2].
2.9.1. Talent placing the membrane in a digestion solution.
2.9.2. Talent cutting it into small fragments.
2.10. Then transfer the tissue pieces into a prepared 1.5-milliliter reaction tube [1]. Incubate the tubes in a thermos-shaking incubator [2-TXT].
2.10.1. Talent adding tissue fragments to a labeled reaction tube.
2.10.2. Talent placing the tubes into a shaking incubator. TXT: Incubation: 800 rpm, 37 °C, 45 - 50 min
2.11. After 30 minutes of incubation, vortex the tubes for 3 to 5 seconds before returning them to the incubator [1]. Repeat this vortexing step 3 more times over the remaining incubation period [2].
2.11.1. Talent briefly vortexing a tube after 30 minutes.
2.11.2. Talent repeating the vortexing and placing tubes back in the incubator.
2.12. When incubation is complete, use a pipette to resuspend the digested cells [1]. Pass the solution through a 100-micrometer cell strainer placed on a 50-milliliter tube to remove any undigested tissue [2-TXT]. 
2.12.1. Talent pipetting the digested cell mixture to resuspend it thoroughly.
2.12.2. Talent filtering cell suspension through a cell strainer into a tube. TXT: Proceed immediately for cell counting and cryopreservation
3. Establishment of Theca and Granulosa Cell Co-Culture Using Inverted Inserts
Demonstrator: Veronica Schreiter 
3.1. Prepare the inoculation chamber for culturing theca cells [1]. Place the coated insert upside down into a larger plate, such as a 12-well plate [2]. Place the cut and autoclaved tube on top of the inverted insert, ensuring it fits securely to prevent media leakage [3].
3.1.1. Talent assembling components for the inoculation chamber at a biosafety cabinet.
3.1.2. Talent placing the insert upside down inside a 12-well plate.
3.1.3. Talent positioning the cut autoclaved tube on the inverted insert with a firm press.
3.2. Thaw the cryopreserved theca cells quickly in a 37 degrees Celsius water bath for 3 to 5 minutes [1]. Immediately transfer the thawed cell suspension into pre-warmed media [2].
3.2.1. Talent submerging a cryovial in a water bath.
3.2.2. Talent pipetting the thawed cell suspension into a tube containing warm media.
3.3. Centrifuge the theca cell suspension at 500 g for 3 minutes at approximately 20 degrees Celsius [1]. Discard the supernatant [2]. Then resuspend the pellet in supplemented alpha minimum essential medium [3]. 
3.3.1. Talent placing tubes in the centrifuge and setting parameters.
3.3.2. Talent removing the supernatant.
3.3.3. Talent pipetting in new media to resuspend cells.
3.4. Seed 200 microliters of the cell suspension into the inoculation chamber [1-TXT]. Ensure at least three technical replicates are included for each condition [2].
3.4.1. Talent seeding cells into multiple inserts using a micropipette. TXT: Seeding density: 1.7 - 1.8 x 105 cells per insert
3.4.2. Talent labeling and arranging inserts to show biological replicates.
3.5. To close the cell culture dish, increase the distance between the plate and the lid using cut and autoclaved caps from 1.5-milliliter reaction tubes placed in each corner of the dish [1]. Close the well plate carefully without displacing the inserts [2]. Then gently transfer the closed plate into a humidified incubator [3-TXT].
3.5.1. Talent placing cut reaction tube caps at each corner of the culture plate.
3.5.2. Talent carefully positioning the lid over the plate.
3.5.3. Talent transferring the sealed plate into the incubator. TXT: Incubation: 37 °C, 5% CO2, 3 days
3.6. After 3 days, turn the insert to prepare for granulosa cell seeding [1]. Fill a 24-well plate with 500 microliters of media in each desired well [2]. 
3.6.1. Talent flipping the insert.	Comment by Anja Baufeld: This is done in Step 3.7.3 after removing the inoculation chamber, therefore this step should be deleted at this stage.
3.6.2. Talent pipetting media into each well of a 24-well plate.
3.7. With a pipette, remove all media from the inoculation chamber [1]. Then gently remove the chamber from the insert using tweezers [2]. Place the insert containing attached theca cells into the 24-well plate with the theca-facing side down [3].
3.7.1. Talent using a pipette to remove media.
3.7.2. Talent using tweezers to lift the chamber.
3.7.3. Talent carefully placing the insert into the 24-well plate.
3.8. For seeding granulosa cells, pipette 250 microliters of the cell suspension inside each insert [1-TXT]. Incubate the co-culture at 37 degrees Celsius with 5 percent carbon dioxide for 6 days [2]. Perform a media exchange every 48 hours after granulosa cell seeding by replacing two-thirds of the media volume [3-TXT]. 
3.8.1. Talent pipetting granulosa cells into the center of each insert. TXT: Seeding Density: 1.0 x 105 cells per insert
3.8.2. Talent placing the co-culture plate inside the incubator. 
3.8.3. Talent pipetting out two-thirds of the media from an insert. TXT: This reduces the stress of the procedure
3.8.4. 

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: 140.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Theca cells expressed CYP17A1 exclusively [1], while granulosa cells predominantly expressed CYP19A1 [2]. 
4.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the red bar labeled “CYP17A1” showing signal 
4.1.2. LAB MEDIA: Figure 2. Video editor: Highlight the blue bar labeled “CYP19A1” 

4.2. After 3 days in culture, theca cells exhibited a flattened and elongated morphology on the collagen-coated membrane, indicating successful attachment [1]. When cultured alone for 9 days, theca cells proliferated and reached confluence by day 9 [2]. Granulosa cells cultured alone for 6 days developed a fibroblast-like morphology and formed clusters, characteristic of in vitro behavior [3].
4.2.1. LAB MEDIA: Figure 3. Video editor: Highlight A
4.2.2. LAB MEDIA: Figure 3. Video editor: Highlight B
4.2.3. LAB MEDIA: Figure 3. Video editor: Highlight C

4.3. In the co-culture system, no morphological differences were observed in either cell type compared to their respective mono-cultures [1].
4.3.1. LAB MEDIA: Figure 3D. 

4.4. Estradiol levels were similar between granulosa cell mono-cultures and co-cultures, while theca cell mono-cultures produced only negligible amounts [1]. CYP17A1 expression remained confined to theca cells under both mono- and co-culture conditions [2]. CYP19A1 expression remained confined to granulosa cells under both mono- and co-culture conditions [3].
4.4.1. LAB MEDIA: Figure 4. Video editor: Highlight the tall blue bar (GC) and the red bar (TC & GC) in 4A
4.4.2. LAB MEDIA: Figure 4. Video editor: Highlight the bars for TC ( red and blue) in 4B
4.4.3. LAB MEDIA: Figure 4. Video editor: Highlight the tall blue bar (GC) and the red bar (GC)in 4C
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