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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.

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:  22
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. 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 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. 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.
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. 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 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 capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s 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. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

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)


Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at Cornell 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. Title: Preparation of Oocyte Prophase I Chromosome Spread Slide 
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, take the female fetuses obtained from the euthanized pregnant mice [1-TXT] and dissect the ovaries from one female fetus while maintaining the rest in PBS [2]. Using stainless steel specimen pins, secure the torso with the ventral surface facing upward to a silicone pad inside a dissection dish [3].
2.1.1. Establishing shot of the talent with the female fetus on the operating station and the remaining fetuses placed in PBS  TXT: Euthanizing agent: CO2 asphyxiation and cervical dislocation 
2.1.2. Talent dissecting an ovary from a single female fetus.
2.1.3. Talent pinning the fetal torso with stainless steel pins, ventral side up.

2.2. Using microdissection scissors, make an abdominal incision just below the umbilicus, avoiding any arteries [1]. Then, use fine forceps to displace the intestines until the fetal uterine horns are exposed [2]. Follow each uterine horn outward from the bladder toward the kidney to locate the ovaries [3]. Identify the ovary and oviduct as small globule structures at the ends of the uterine horns, positioned just beneath the kidney and near the posterior peritoneal cavity [4].
2.2.1. Talent performing an abdominal incision just below the umbilicus using microdissection scissors.
2.2.2. Talent using fine forceps to move intestines aside and reveal the uterine horns.
2.2.3. Talent tracing the uterine horn from the bladder toward the kidney.
2.2.4. Close-up of the ovary and oviduct appearing as small globules near the kidney.

2.3. Now, using fine forceps, pinch off the ovaries [1] and collect them in a small watch glass containing 750 microliters PBS [2].
2.3.1. Talent pinches off the ovary.
2.3.2. Talent places the ovary in a watch glass filled with PBS.

2.4. Then, dissect the ovaries from the surrounding tissue [1] and place both ovaries in a separate watch glass filled with 750 microliters of HEPES (Hepes)-buffered saline, ensuring they are fully submerged [2-TXT]. 
2.4.1. Talent using fine forceps to remove surrounding tissue from the ovary.
2.4.2. Talent placing the cleaned ovary into a watch glass containing 750 microliters of HEPES-buffered saline. Authors: Ensure to keep a cleaned ovary in the watch glass in advance TXT: Incubation: RT, 15 min

2.5. Next, pipette 35 microliters of 100 millimolar sucrose solution onto a concavity slide [1]. Using fine forceps, transfer both ovaries from the HEPES-buffered saline to the sucrose drop [2].
2.5.1. Talent pipetting 35 microliters of 100 millimolar sucrose onto a concavity slide.
2.5.2. Talent transferring the ovary from HEPES-buffered saline into the sucrose drop using fine forceps.

2.6. Using a 25-gauge needle, secure one ovary onto the slide [1]. With a second 25-gauge needle held bevel side down, press out the oocytes from the ovary [2].
2.6.1. Talent positioning and securing one ovary onto the slide using a 25-gauge needle.
2.6.2. Talent using a second 25-gauge needle, bevel down, to gently press and extrude oocytes from the ovary.

2.7. When the ovary appears transparent and jelly-like, use fine forceps to remove it from the HEPES-buffered saline [1-TXT] and gently pipette the solution to disperse the cells [2].
2.7.1. Talent using fine forceps to remove the jelly-like ovary from the HEPES-buffered saline. TXT: Repeat the same procedure with the second ovary 
2.7.2. Talent pipetting the solution gently to disperse cells.

2.8. Now, dip the concavity slide into a Coplin staining jar containing paraformaldehyde [1]. Lightly dab the edge of the slide against a paper towel to remove excess liquid [2]. 
2.8.1. Talent places the slide into a Coplin jar filled with paraformaldehyde.
2.8.2. Talent dabbing the slide edge against a paper towel to remove excess liquid.

2.9. Once small drops of paraformaldehyde collect along the hydrophobic boundaries of each square, pipette 5 microliters of the oocyte-sucrose solution into each drop [1]. Gently tilt the slide back and forth to spread the oocytes over the square sections [2-TXT].
2.9.1. Talent pipetting 5 microliters of oocyte-sucrose solution into  paraformaldehyde drop formed in square boundaries.
2.9.2. Talent tilting the slide gently back and forth to spread oocytes evenly. TXT: Prevent mixing of the solution in adjacent squares 

2.10. Place the slide in a humid chamber and repeat the preparation steps with additional slides until the oocyte-sucrose solution is fully used [1-TXT].
2.10.1. Talent placing the prepared slide into a humid chamber. TXT: Perform IF staining of the prepared chromosome spreads

3. Diakinesis/Prometaphase Preparations for Observation of Chiasmata 
3.1. To begin diakinesis or prometaphase preparation, use dissection scissors to open the abdominal cavity of the euthanized female mice [1-TXT]. Using fine forceps, displace the intestines to expose the reproductive tract [2].
3.1.1. Talent making an incision with dissection scissors to open the abdominal cavity. TXT: Euthanizing agent: CO2 asphyxiation and cervical dislocation 
3.1.2. Talent using fine forceps to move intestines aside.

3.2. After removing the ovaries as demonstrated earlier, place them in M2 media that has been gassed and supplemented with milrinone [1].
3.2.1. Talent transferring the ovary into a dish containing gassed M2 media with milrinone.
3.3. Using microdissection scissors, remove all fat and connective tissues from the ovaries [1]. Then, use 25-gauge needles to rupture the antral follicles [2].
3.3.1. Talent trimming fat and bursa tissue from the ovaries with microdissection scissors.
3.3.2. Talent using 25-gauge needles to puncture and rupture visible antral follicles.

3.4. Now, employ a transfer pipette to spread the oocytes in M2 medium supplemented with milrinone in a thin layer within a 100-millimeter Petri dish [1-TXT].  
3.4.1. Talent pipetting and spreading oocytes in a thin layer inside a 100 millimeter Petri dish. TXT: Ensure that the medium does not touch the sides of the dish

3.5. Using a dissection microscope, visualize the germinal vesicle oocytes [1]. Germinal vesicle oocytes often form cumulus-oocyte complexes. Remove cumulus cells by gentle repeated pipetting [2].
3.5.1. LAB MEDIA: Figure 2D
3.5.2. Talent pipetting GV oocytes repeatedly to remove cumulus cells.

3.6. Now, use a mouth-operated glass pipette to collect germinal vesicle oocytes [1]. Transfer them into a 20-microliter drop of M2 medium with milrinone, overlaid with light mineral oil, limiting the number to 30 oocytes per drop [2].
3.6.1. Talent collecting GV oocytes using a mouth-operated glass pipette.
3.6.2. Talent transferring GV oocytes into a 20 microliter M2 plus milrinone drop under oil.

3.7. Then, rinse the collected germinal vesicle oocytes through two to three 20-microliter drops of M2 with milrinone under mineral oil to remove residual somatic cells [1].  After that, transfer germinal vesicle oocytes into a 30-microliter drop of KSOM (K-S-O-M) medium [2]. To wash out the milrinone, sequentially pass the oocytes through five drops of KSOM medium [3].
3.7.1. Talent adding GV oocytes to multiple oil-covered M2 milrinone drops to eliminate somatic cells.
3.7.2. Talent transferring GV oocytes into a 30 microliter drop of KSOM using a pipette.
3.7.3. Talent passing the oocytes through five KSOM drops to remove residual milrinone.

3.8. Afterward, transfer all germinal vesicle oocytes into 20 microliter drops of KSOM overlaid with light mineral oil [1-TXT]. Place the dish into a cell culture incubator for 5 hours [2].
3.8.1. Talent dispensing GV oocytes into separate 20 microliter KSOM drops. TXT: Place maximum 30 oocyte/drop
3.8.2. Talent placing the Petri dish into a 37 degrees Celsius incubator with 5 percent carbon dioxide.

3.9. Then, transfer 5 to 10 oocytes into a 30-microliter drop of hypotonic solution and incubate for 5 to 10 minutes [1].
3.9.1. Talent transferring oocytes with minimal KSOM into a 30 microliter drop of hypotonic solution.

3.10. Next, pipette approximately 1 microliter of acidified water onto one square of a prepared slide [1]. Using a mouth-operated glass pipette with a diameter of 100 to 150 micrometers, quickly transfer one oocyte from the hypotonic solution into the acidified water drop on the slide [2-TXT]. With the same pipette, remove a small amount of liquid until the oocyte adheres to the slide surface [3].
3.10.1. Talent pipetting a small drop of acidified water onto a square section of the prepared slide.
3.10.2. Talent transferring one oocyte into the acidified water drop using a mouth-operated pipette. TXT: Minimize hypotonic solution transfer with the oocyte
3.10.3. Talent removing excess fluid from the drop until the oocyte sticks to the slide.

3.11. Quickly switch to a glass pipette tip with a 150-micrometer diameter [1]. Add one drop of freshly prepared Carnoy’s fixative to the oocyte [2]. Allow the fixative to spread over the slide until the oocyte appears to dissolve, with the zona pellucida breaking and the cell bursting [3].
3.11.1. Talent switching to a 150 micrometer pipette tip.
3.11.2. Talent adding a drop of Carnoy’s fixative to the oocyte.
3.11.3. Close-up showing the oocyte losing distinct shape as the fixative disperses and the zona pellucida dissolves.

3.12. As the front edge of the fixative begins to contract, add 2 to 3 more drops of Carnoy’s fixative [1]. Gently blow on the slide to accelerate the drying process [2-TXT].
3.12.1. Talent adding additional drops of fixative as the solution contracts.
3.12.2. Talent gently blowing on the slide to promote drying. TXT: Stain slides with Giemsa

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: 190.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. HORMAD1 colocalized with SYCP3 (S-Y-C-P-Three) during zygonema [1] and diplonema, marking unsynapsed and desynapsed regions, respectively [2]. In pachytene-like oocytes, defects in synapsis ranged from forked axes and partial asynapsis [3] to severe asynapsis and heterologous interactions [4].	Comment by Pallavi  Sharma: Authors: Please provide the pronunciation guide for HORMAD1.
4.1.1. LAB MEDIA: Figure 3A. Video editor: Highlight the Zygonema panel
4.1.2. LAB MEDIA: Figure 3A. Video editor: Highlight the diplonema panel.
4.1.3. LAB MEDIA: Figure 3B. Video editor: Highlight the left two panels labeled “Fork/Bubble” and “Partial/Complete Asynapsis”.
4.1.4. LAB MEDIA: Figure 3B. Video editor: Highlight the right two panels labeled “Heterologous Interactions” and “Severe Asynapsis” with visible arrows.
4.2. Quantitative fluorescence profiling demonstrated that full synapsis produced overlapping SYCP1 (S-Y-C-P-One) and SYCP3 signals [1], while complete asynapsis showed exclusive HORMAD1 and SYCP3 signals [2].
4.2.1. LAB MEDIA: Figure 3C. Video editor: Highlight the left intensity graph and zoom in on the blue and red lines.
4.2.2. LAB MEDIA: Figure 3C. Video editor: Highlight the right intensity graph and emphasize the green and red lines diverging from the blue.
4.3. In zygotene oocytes, over 200 RAD51 (Rad-Fifty-One) foci were detected along unsynapsed SYCP3 axes, indicating widespread double-strand break formation [1]. Mid-pachytene oocytes showed minimal RAD51 foci in wild-type cells [2], but persistent foci in defective oocytes suggested incomplete DNA repair [3].
4.3.1. LAB MEDIA: Figure 4. Video editor: Highlight 4A.
4.3.2. LAB MEDIA: Figure 4. Video editor: Highlight 4B.
4.3.3. LAB MEDIA: Figure 4 Video editor: Highlight 4C
4.4. MSH4 (M-S-H-Four) foci distribution transitioned from widespread and punctate in early pachynema [1], to fewer, more diffuse signals in mid-pachynema [2]. Nearly all MLH3 (M-L-H-Three) foci in mid-pachynema colocalized with MSH4, confirming their crossover identity [3].
4.4.1. LAB MEDIA: Figure 4D. Video editor: Highlight the region with asterisks on the graph  and zoom into the inset SC region.
4.4.2. LAB MEDIA: Figure 4E. Video editor: Highlight the region with asterisks on the graph and the reduced green foci in the inset.
4.4.3. LAB MEDIA: Figure 4E. 

4.5. Most synaptonemal complexes in mid-pachynema contained 1–2 MLH1 foci [1], while synaptonemal complexes lacking MLH1 foci were rare [2].
4.5.1. LAB MEDIA: Figure 4F-H. Video editor: Highlight the two tallest bars in Figure 4H marked “1” and “2”.
4.5.2. LAB MEDIA: Figure 4F-H. Video editor: Emphasize the shorter bar at “0” in Figure 4H
4.6. In diakinesis spreads [1], unpaired homologs confirmed failed recombination events, consistent with observations in pachytene staining [2].
4.6.1. LAB MEDIA: Figure 5. 
4.6.2. LAB MEDIA: Figure 5. Video editor: Highlight 5B

4.7. Chiasmata scoring identified achiasmate [1], monochiasmate [2], and dichiasmate bivalents with distinct interstitial or terminal crossover positions [3]. Trichiasmate bivalents and aberrant chiasmata structures were also observed, reflecting crossover patterning errors in oocytes [4].
4.7.1. LAB MEDIA: Figure 5. Video editor: Highlight 5G
4.7.2. LAB MEDIA: Figure 5. Video editor: Highlight 5H
4.7.3. LAB MEDIA: Figure 5. Video editor: Highlight 5I
4.7.4. LAB MEDIA: Figure 5. Video editor: Highlight 5J and K
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