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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: 21
Number of Shots: 43 (5 Scope) 

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 Animal Care and Use Committee at the National Center for Child Health and Development


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. GV Oocyte Retrieval from Ovaries Removed Surgically
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, intramuscularly inject 75 international units of human chorionic gonadotropin into the marmoset in the afternoon on the day before ovary excision [1]. Collect oocytes from excised ovaries of anesthetized marmosets instead of performing follicular aspiration [2-TXT].
2.1.1. Talent administering an intramuscular injection of human chorionic gonadotropin to the marmoset.
2.1.2. Talent positioning the anesthetized marmoset for the procedure. TXT: Anesthesia: 3% Isoflurane (100% O2) 

2.2. Prepare the drops of maturation medium before excising the ovaries [1]. Ligate the blood vessels connected to the superior and inferior portions of the ovaries prior to dissection [2].
2.2.1. Talent pipetting maturation medium to prepare drops in a Petri dish. TXT: Maturation medium: 5% FBS; 0.15 IU/mL hFSH; 10 IU hCG
2.2.2. Talent ligating blood vessels at the superior and inferior ends of the ovaries before dissection.

2.3. After dissecting the ovaries, use a stereomicroscope to remove adipose and other unnecessary tissues from the excised ovaries [1].
2.3.1. SCOPE: Show the excised ovary under the stereomicroscope as the talent carefully removes adipose and connective tissues.

2.4. In a 60-millimeter dish containing 4 milliliters of PB1 medium, hold the ovaries with forceps [1]. Using an 18-gauge needle, mechanically disrupt the ovarian tissue by scratching [2], and isolate the oocytes from the follicles [3].
2.4.1. Talent placing the ovaries into a 60 millimeter dish containing PB1 medium.
2.4.2. Talent using an 18 gauge needle to gently scratch the ovary surface.
2.4.3. SCOPE: Close-up of oocytes being released from disrupted follicles into the medium.

2.5. When oocytes remain enclosed within follicles, use the tip of a 26-gauge needle to break the follicles [1]. Carefully manipulate the needle to avoid damaging the oocytes [2].
2.5.1. Talent using a fine 26 gauge needle to rupture intact follicles.
2.5.2. Close-up of oocytes being released undamaged after follicle disruption.

2.6. Then, using a mouth pipette with a glass capillary attached, collect the oocytes from the medium in 35-millimeter dishes under a stereomicroscope equipped with a heating stage [1]. Transfer the collected oocytes into a 200-microliter drop of maturation medium [2].
2.6.1. SCOPE: using a mouth pipette with glass capillary to collect oocytes.
2.6.2. Close-up of transferring collected oocytes into a 200 microliter drop of maturation medium.

2.7. Next, transfer the oocytes into a 50-microliter drop of maturation medium [1], and then move them to another 50-microliter drop for washing [2].
2.7.1. Talent placing oocytes into a 50 microliter drop of maturation medium.
2.7.2. Talent transferring oocytes to a second 50 microliter drop for washing.

2.8. Classify the washed oocytes into metaphase I or metaphase II, germinal vesicle A , B, and C types according to their maturation stage [1]. Transfer each class of oocytes to separate drops based on their developmental stage [2].
2.8.1. Talent examining the sample under a microscope.
2.8.2. Talent transferring oocytes into separate drops labeled for each developmental stage.
2.9. To allow germinal vesicle oocytes to mature into metaphase II oocytes, place them overnight in an incubator at 37 degrees Celsius with 5 percent carbon dioxide and 5 percent oxygen [1].
2.9.1. Talent placing culture dishes containing germinal vesicle oocytes into the incubator and closing the incubator door.





3. Sperm Collection and In Vitro Fertilization

Demonstrator: Click here to enter name of demonstrator(s) 


3.1. Prepare three 1.5-milliliter tubes each containing 500 microliters of TYH medium and one 5 milliliter tube containing 1 milliliter of TYH medium [1]. Equilibrate the TYH medium at 37 degrees Celsius, with 5 percent carbon dioxide and 5 percent oxygen, for at least 3 hours [2]. Keep the tubes partially open to allow air exchange during equilibration [3].
3.1.1. Talent labeling three 1.5 milliliter tubes and one 5 milliliter tube with TYH medium.
3.1.2. Talent placing all tubes into the incubator set at 37 degrees Celsius, 5 percent carbon dioxide, and 5 percent oxygen.
3.1.3. Close-up shot of the tubes with lids partially open for air exchange.

3.2. Now, place the male marmoset in a restrainer [1]. Stimulate the penis with a vibrator to induce ejaculation [2] and collect the semen in 500 microliters of TYH medium [3]. Check sperm count and motility under a microscope [4].
3.2.1. Talent positioning the male marmoset securely in the restrainer.
3.2.2. Talent using a vibrator to stimulate the penis.
3.2.3. Talent collecting the ejaculate into a 1.5 milliliter tube containing TYH medium.
3.2.4. Shot of Talent examining the sample under the microscope.

3.3. Centrifuge the 1.5-milliliter tube containing semen at 1,110 g for 5 minutes at room temperature [1].
3.3.1. Talent placing the 1.5 milliliter tube into the centrifuge and starting the spin cycle.

3.4. Discard the supernatant quickly, leaving a small volume of medium with the pellet in the tube [1] and add 500 microliters of TYH medium [2]. For capacitation, incubate the tube at 37 degrees Celsius, with 5 percent carbon dioxide and 5 percent oxygen, for 30 minutes [3].
3.4.1. Talent removing the supernatant carefully using a pipette.
3.4.2. Talent adding 500 microliters of TYH medium to the sperm pellet.
3.4.3. Talent placing the tube in the incubator.

3.5. Next, centrifuge the 1.5-milliliter tube again at 1,110 g for 5 minutes at room temperature to remove eluate from seminal plasma [1]. Discard the supernatant quickly, leaving a small amount of medium in the tube [2].
3.5.1. Talent placing the tube in the centrifuge.
3.5.2. Close-up Shot of removing most of the supernatant, leaving a small residual volume.

3.6. Now, gently transfer the sperm pellet to the bottom of the 5-milliliter tube containing 1 milliliter of TYH medium [1]. Incubate the sample at 37 degrees Celsius, with 5 percent carbon dioxide and 5 percent oxygen, for 30 minutes while keeping the lid slightly open [2].
3.6.1. Talent transferring the sperm pellet into the 5 milliliter tube.
3.6.2. Talent placing the 5 milliliter tube into the incubator with the lid partially open.

3.7. Collect 700 to 800 microliters of the upper medium from the 5-milliliter tube to obtain active sperm [1]. Transfer this medium to a new 1.5 milliliter tube [2] and centrifuge the new tube at 1,110 g for 5 minutes at room temperature [3].
3.7.1. Talent aspirating the upper layer of medium from the 5 milliliter tube.
3.7.2. Talent transferring the aspirated medium to a clean 1.5 milliliter tube.
3.7.3. Talent placing the tube in the centrifuge and running it.

3.8. Discard the supernatant quickly, leaving a small amount in the tube [1] and add 500 microliters of TYH medium to gently resuspend the sperm [2].
3.8.1. Talent removing the supernatant carefully with a pipette.
3.8.2. Talent adding TYH medium and gently swirling the tube to resuspend sperm.

3.9. Count the number of active sperm using a hemocytometer [1].
3.9.1. Talent adding the sample onto a hemocytometer grid.

3.10. Add approximately 1 × 10⁵ active sperm to 50 microliters of TYH medium containing the oocytes [1-TXT]. 
3.10.1. Talent pipetting active sperm into the TYH medium drop containing oocytes. TXT: If the sperm volume exceeds 10 µL, centrifuge, resuspend, and concentrate

3.11. Incubate the oocyte and sperm mixture at 37 degrees Celsius, with 5 percent carbon dioxide and 5 percent oxygen, overnight for 10 to 20 hours [1].
3.11.1. Talent placing the dish containing sperm and oocytes in the incubator and closing the door.

3.12. After incubation, transfer the fertilized eggs to new drops of TYH medium equilibrated at 37 degrees Celsius, 5 percent carbon dioxide, and 5 percent oxygen [1]. Using a mouth pipette with a glass capillary of matching diameter, remove the sperm adhering to the zona pellucida [2]. Finally, confirm fertilization by checking for two pronuclei or extrusion of the second polar body [3].
3.12.1. Talent transferring fertilized eggs into fresh TYH medium drops.
3.12.2. SCOPE: using a mouth pipette and glass capillary to remove sperm from the zona pellucida.
3.12.3. SCOPE: Close-up of a fertilized egg showing two pronuclei or the second polar body.



3.12.4. 

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: 102.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Ovarian dissection yielded more oocytes [1] than follicular aspiration in the same animal [2].
4.1.1. LAB MEDIA: Table 1. Video editor: Highlight the last row for animal I7469F with “both ovary dissection”.
4.1.2. LAB MEDIA: Table 1. Video editor: Highlight the row 5 for animal I7469F with “follicular aspiration”

4.2. The efficiency of maturation to metaphase I or II (1 or 2) oocytes was highest for class GVA at 69.1% [1], followed by class B at 57.1% [2], and class C at 42.6% [3].
4.2.1. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labeled “GVA,”
4.2.2. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labeled “GVB,”
4.2.3. LAB MEDIA: Figure 3A. Video editor: Highlight the bar labeled “GVC”

4.3. The fertilization success rate after Cas9-gRNA complex injection averaged around 50% [1].
4.3.1. LAB MEDIA: Figure 3B. 

4.4. Of the 24 fertilized embryos, 19 developed to the 4-cell stage, representing a developmental rate of nearly 80% [1].
4.4.1. LAB MEDIA: Figure 3C. 

4.5. A 50 to 100 base pair deletion was detected in 3 out of 4 embryos after Cas9-gRNA complex injection [1].
4.5.1. LAB MEDIA: Figure 4B. Video editor: Highlight the three lanes labeled “deleted”.
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