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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: 50 

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 up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

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 20 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 20 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 20 or fewer words.

CONCLUSION:

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 20 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 20 or fewer words.

What advantage does your protocol offer compared to other techniques?
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.
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 20 or fewer words.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
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 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 the Northwestern University


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. Cryopreservation of Human Follicular Fluid Cell Pellets
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, obtain 50 milliliter conical tubes containing follicular fluid [1]. Centrifuge the tubes at 400 g for 10 minutes at 4 degrees Celsius [2]. Discard the supernatant from each tube, leaving behind the cell pellet [3].
2.1.1. WIDE: Talent holding 50 milliliter conical tubes with follicular fluid.
2.1.2. Talent placing the 50 milliliter conical tubes with follicular fluid into the centrifuge.
2.1.3. Talent decanting or aspirating the supernatant from each conical tube, showing the pellet remaining at the bottom.
2.2. Add 4 to 5 milliliters of DMEM/F12 (D-M-E-M-F-Twelve) to each cell pellet [1] and resuspend the pellet by gentle pipetting [2].
2.2.1. Talent adding DMEM/F12 medium to each tube.
2.2.2. Talent pipetting gently to resuspend the cell pellet.
2.3. Now, aliquot 800 microliters of the resuspended cell suspension into cryogenic vials [1]. Add 100 microliters of dimethyl sulfoxide and 100 microliters of fetal bovine serum into each tube [2], then gently pipette up and down to mix the contents before sealing the cryovials [3].
2.3.1. Talent dispensing 800 microliters of the cell suspension into cryogenic vials.
2.3.2. Talent adding 100 microliters of dimethyl sulfoxide and 100 microliters of fetal bovine serum to each vial.
2.3.3. Talent mixing the contents by gentle pipetting and sealing the cryovials.
2.4. Transfer the sealed vials into a freezing container filled with 100 percent isopropyl alcohol [1]. Place it in a minus 80 degrees Celsius freezer for 24 hours to allow controlled cooling at approximately minus 1 degree Celsius per minute [2]. The next day, move the cryovials to a liquid nitrogen tank for long-term storage [3].
2.4.1. Talent placing the cryovials into the freezing container.
2.4.2. Talent loading the cryovials into a minus 80 degrees Celsius freezer.
2.4.3. Talent transferring cryovials from the freezer into a liquid nitrogen tank using appropriate protective equipment.
3. Thawing, Isolation, and Culture of Human Primary Granulosa Cells from Cryopreserved Follicular Fluid
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Thaw fetal bovine serum, L-glutamine, and penicillin-streptomycin in a 37 degrees Celsius bead or water bath [1].
3.1.1. Talent placing vials of fetal bovine serum, L-glutamine, and penicillin-streptomycin into a 37 degrees Celsius bead bath.
3.2. In a 15-milliliter conical tube, prepare 4 milliliters of thaw media and 8 milliliters of resuspension media [1]. In a 50-milliliter conical tube, prepare up to 50 milliliters of culture media [2] and place it in a 37 degrees Celsius bead bath [3].
3.2.1. Shot of labeled 15 mL vials with 4 mL Thaw media and 8 mL resuspension media. 
3.2.2. Talent preparing culture media in a 50 milliliter conical tube.
3.2.3. Talent placing the culture media into a bead bath.
3.3. Next, thaw the frozen cryovials in a 37 degrees Celsius bead bath for approximately 1 minute or until the pellet begins to loosen [1]. Using a P1000 (P-One-Thousand) pipette, transfer the entire contents of each cryovial into thaw media and gently resuspend [2].
3.3.1. Talent retrieving cryovials from liquid nitrogen and placing them in the bead bath.
3.3.2. Talent transferring cryovial contents to thaw media and gently pipetting to mix.
3.4. Centrifuge the thawed cell suspension in thaw media at 400 g for 10 minutes at 4 degrees Celsius [1]. Then aspirate the supernatant, leaving only the cell pellet in the 15 milliliter conical tube [2]. Now add 4 milliliters of resuspension media to the pellet and vigorously pipette to ensure complete resuspension without clumps [3].
3.4.1. Talent loading the tubes into the centrifuge and starting the spin.
3.4.2. Talent carefully aspirating the supernatant, leaving the pellet at the bottom.
3.4.3. Talent adding resuspension media and pipetting vigorously.
3.5. Next, gently pipette 1 part density gradient medium at the bottom of a  tube containing the cell suspension, releasing slowly to form a clear layer [1-TXT]. Then, add DPBS gently to maintain layering [2]. Centrifuge the tube at 850 g for 10 minutes at 4 degrees Celsius to activate the density gradient medium [3].
3.5.1. Talent adding density gradient medium into a tube containing 4 mL suspension. TXT: Use 4 mL cell suspension
3.5.2. Talent gently adding Dulbecco's phosphate-buffered saline to the tube without disturbing the layers.
3.5.3. Talent placing the prepared tube into the centrifuge and initiating the spin.
3.6. After centrifugation, identify the top layer as the granulosa cell layer and the bottom layer as primarily red blood cells [1]. Using a P1000 pipette, gently remove the top layer of cells [2] and resuspend them in the remaining 4 milliliters of resuspension media [3].
3.6.1. Shot of the separated layers post centrifugation.
3.6.2. Talent carefully removing the top granulosa cell layer with a P1000 pipette.
3.6.3. Talent resuspending the granulosa cells in resuspension media.
3.7. Now, combine 10 microliters of the resuspended cells with 10 microliters of Trypan Blue solution in a 0.5 microliter microcentrifuge tube [1]. Pipette 10 microliters of this mixture onto a hemocytometer for cell counting [2-TXT]. Then centrifuge the cell suspension at 380 g for 5 minutes at room temperature [3].
3.7.1. Talent mixing cell suspension and Trypan Blue solution in a microcentrifuge tube.
3.7.2. Talent loading the hemocytometer with the stained sample. TXT: Count cells to determine total cell numbers and calculate required media volume
3.7.3. Talent placing the tube with cell suspension into the centrifuge. 
 
3.8. Aspirate the supernatant from the centrifuged cell suspension, leaving behind the cell pellet [1]. Then add the required volume of warmed culture media [2] and resuspend the pellet thoroughly [3].
3.8.1. Talent aspirating supernatant from the 15-milliliter conical tube.
3.8.2. Talent adding warmed culture media.
3.8.3. Talent pipetting the suspension up and down to fully resuspend cells.
3.9. Plate the cells at the desired seeding density and incubate [1-TXT]. Rinse the cells with warmed DPBS and replace the media every 2 days [2].
3.9.1. Talent plating cells into culture wells. TXT: Incubation: 37 °C
3.9.2. Talent rinsing culture wells with warmed Dulbecco's phosphate-buffered saline and replacing the medium.
4. Collection and Processing of Human Follicular Fluid from Dominant Ovaries
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Mount a 17-gauge stainless steel needle onto a transvaginal ultrasound probe [1]. Connect the needle to a vacuum regulator using hydrophobic tubing [2-TXT].  
4.1.1. Talent attaching the 17 gauge needle to the ultrasound probe.
4.1.2. Talent connecting hydrophobic tubing to the needle. TXT: Set suction pressure between - 120 mmHg and -130 mmHg
4.2. Aspirate two large antral follicles under continuous ultrasound guidance at minus 120 millimeters of mercury [1].  Terminate the aspiration once full collapse of each follicle is visualized on the ultrasound [2]. Repeat the aspiration process for the opposite ovary [3].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21082258
4.2.1. SCREEN: Talent performing aspiration of follicles under ultrasound guidance.
4.2.2. SCREEN: Fully collapsed follicle is seen. 
4.2.3. SCREEN: Talent aspirating dominant follicles from the second ovary. 
4.3. Collect the follicular fluid from each ovary into separate, pre-filled 5 milliliter round-bottom tubes [1-TXT]. After oocyte retrieval, pour the follicular fluid into a 100-millimeter Petri dish [2] to identify and separate the cumulus-oocyte complexes [3].
4.3.1. Talent collecting follicular fluid into labeled tubes containing heparin and placing them in a warming block. TXT: Prefill tubes with 1 mL of 5 IU/mL heparin; Maintain sample at 37 °C
4.3.2. Talent pouring follicular fluid into a Petri dish.
4.3.3. Talent isolating cumulus-oocyte complexes.
4.4. Transfer the remaining follicular fluid into 15-milliliter conical tubes labeled according to the ovary of origin [1]. Place the labeled tubes into an ice box and store at 4 degrees Celsius until collected by the research team [2-TXT].
4.4.1. Talent transferring remaining fluid into labeled tubes for right and left ovaries.
4.4.2. Talent placing tubes into an ice box for cold storage. TXT: Ensure samples are picked within 1 - 2 h of collection
4.5. Once collected, centrifuge the samples at 380 g for 10 minutes at 4 degrees Celsius [1]. Then transfer the supernatant from each tube into fresh 15 milliliter conical tubes [2].
4.5.1. Talent placing tubes into a centrifuge and starting the run.
4.5.2. Talent transferring supernatant into new conical tubes.
4.6. Add protease inhibitor cocktail and phosphatase inhibitor to each tube [1] and mix thoroughly by pipetting [2].
4.6.1. Talent adding inhibitors to the tube. 
4.6.2. Talent pipetting the suspension to mix well.
4.7. Distribute 1 milliliter of the prepared follicular fluid into sterile 1.5 milliliter microcentrifuge tubes [1]. Store the tubes at minus 80 degrees Celsius until further analysis [2].
4.7.1. Talent aliquoting follicular fluid into sterile microcentrifuge tubes.
4.7.2. Talent placing labeled microcentrifuge tubes into a minus 80 degrees Celsius freezer.

4.7.3. 

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: 176.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. RNA extracted from pooled cumulus cells obtained from three metaphase II oocytes [1] consistently exhibited excellent quality, as shown by high RNA Integrity Number values [2].
5.1.1. LAB MEDIA: Figure 3	Video Editor: Please highlight 3A i-iii
5.1.2. LAB MEDIA: Figure 3. 	Video editor: Highlight the peaks of all 3 graphs of 3B
5.2. Immunocytochemistry performed on day 4 of culture showed that approximately 90% of cells stained positive for AMHR2 (A-M-H-R-Two) , confirming strong expression of this granulosa cell marker [1]. Quantification of AMHR2 staining confirmed that approximately 90% of the cells were AMHR2-positive [2].
5.2.1. LAB MEDIA: Figure 7A. Video editor: Highlight the red fluorescence panel in the lower row labeled “AMHR2 Primary”.
5.2.2. LAB MEDIA: Figure 7B. Video editor: Highlight the box plot showing a high percentage of AMHR2-positive cells under “Anti-AMHR2 Primary Ab”.
5.3. Further immunocytochemistry confirmed granulosa cell identity, with approximately 80% of cells staining positive for FOXL2 (fox-L-Two) [1]. Quantification of FOXL2 staining showed approximately 80% FOXL2-positive cells [2].
5.3.1. LAB MEDIA: Figure 7C. Video editor: Highlight the green fluorescence panel in the lower row labeled “FOXL2 Primary”.
5.3.2. LAB MEDIA: Figure 7D. Video editor: Highlight the box plot showing a high percentage of FOXL2-positive cells under “Anti-FOXL2 Primary Ab”.
5.4. Single-cell RNA sequencing of follicular aspirate revealed that granulosa cells and macrophages were the most abundant populations [1], followed by T cells, smooth muscle-like cells and dendritic cells [2], along with minor populations of other immune and stromal cells [3].
5.4.1. LAB MEDIA: Figure 8. Video editor: Highlight the pink and orange clusters labeled “1” and “2” in the UMAP plot, corresponding to macrophages and granulosa cells.
5.4.2. LAB MEDIA: Figure 8. Video editor: Highlight the green, dark green, and teal clusters labeled “4”, “5”, and “6” representing T cells, smooth muscle-like cells, and dendritic cells.
5.4.3. LAB MEDIA: Figure 8. Video editor: Highlight the remaining smaller clusters labeled “3”, “7”, “8”, “9”, “10”, and “11”, corresponding to neutrophils, NK cells, stromal fibroblasts, pericytes, B cells, and epithelial cells.
5.5. After 24 hours of in vitro maturation, 56% of germinal vesicle oocytes progressed to the metaphase II stage [1], 35% remained at the GVBD-MI (G-V-B-D-M-one) stage [2], and 10% stayed at the germinal vesicle stage [3].	Comment by Sulakshana Karkala: AUTHORS: please provide the full form. 
5.5.1. LAB MEDIA: Figure 6E and 6D Video editor: Highlight the tallest bar labeled “MII” representing 56% in 6E
5.5.2. LAB MEDIA: Figure 6E and 6C Video editor: Highlight the middle-height bar labeled “GVBD-MI” representing 35% in 6E
5.5.3. LAB MEDIA: Figure 6E. Video editor: Highlight the shortest bar labeled “GV” representing 10% in 6E
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