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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.
Motic, SMZ-161; Zeiss, Axio Zoom.V16
SCOPE SHOTS: 2.3, 2.4, 3.5.3, 3.6.2, 3.7
Videographer: Please film the above mentioned shots using a SCOPE KIT
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  11
Number of Shots:  25

Interviews 
1. Video 1: Author Spotlight: Enhanced Method for Isolating Pure Zebrafish Stage I Oocytes

Ethics Title Card
This research has been approved by the Animal Care and Use Committee at the West China Hospital of Sichuan University

Videographer: Obtain headshots for all authors. 


REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Jing Chen :This research is focused on establishing a process for rapidly and efficiently isolating pure stage I oocytes in zebrafish while eliminating granulosa cell contamination. The primary aim is to develop a method that facilitates more precise analysis in oocyte-specific research areas, particularly in epigenetics and genome structuregenome and epigenetic research.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
What are the current experimental challenges?
1.2. Jing Chen: The oocytes of zebrafish are enveloped by a monolayer of granulosa cells. It is difficult to thoroughly separate granulosa cells from oocytes due to the significant disparity in both number and volume, making it challenging to obtain pure oocyte samples for specific analysis, especially in genome-related studies.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:3.6.2

What advantage does your protocol offer compared to other techniques?
1.3. Qianwen Zheng: This method has several advantages over mechanical methods and previous digestion approaches. First, the improved digestion buffer is gentler, helping to disperse oocytes and dissociate granulosa cells while minimizing damage to the oocytes. Plus, it allows us to get plenty of clean stagel oocytesThis protocol offers several advantages relative to mechanical methods and previous digestion-based approaches. Firstly, the improved digestion buffer is gentler, and facilitates the dispersion of oocytes and dissociation of granulosa cells, minimizes oocyte damage. Secondly, it enables the acquisition of abundant clean stage I oocytes.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

What new scientific questions have your results paved the way for?
1.4. Siyu Pu: We're hoping this research helps scientists get a better look at the details and growth of fish oocytes, including things like epigenetics and genome structure. This method works just as well for pond loaches, and we think it could be applied to study a lot of different kinds of fishWe hope this research will help researchers delve deeper into studying the specific characteristics and development process of fish oocytes, including epigenetics and genome structure. This method is also equally applicable to pond loaches. We expect it can be applied to research on a wider range of fish species.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 


Videographer: Obtain headshots for all authors.

Protocol Videos 

2. Video 2: Zebrafish Ovary Excision for Obtaining Granulosa Cell-Free Stage I Oocytes
Demonstrator: Qianwen Zheng
Ethics Title Card
Procedures involving animal subjects have been approved by the Animal Care and Use Committee at the West China Hospital of Sichuan University
Protocol
2.1. To begin, place a euthanized female zebrafish on a table [1-TXT]. Dab the excess water on the fish’s surface with absorbent paper [2]. 
2.1.1. WIDE: Talent places a euthanized female zebrafish on a table. 
TXT: Euthanasia: Exposure to ice-cold water
Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 
2.1.2. Shot of the excess water on the fish’s surface being dabbed dry with absorbent paper. 
2.2. With a pair of micro-scissors, cut off the head of the fish, along the posterior margin of the gill cover [1]. Then cut off the tail, with the cloaca [2]. Transfer the middle trunk to a 35-millimeter-wide dish with 2 milliliters of L-15 (L-Fifteen) medium [3]. 	Comment by Sulakshana  Karkala: AUTHORS: Please note that all pronunciation guides are given in red, italics. Kindly go through the same and change/provide alternate guides. 
2.2.1. Shot of the fish head being cut off with a pair of micro-scissors. 
2.2.2. Talent cuts off the tail and cloaca. 
2.2.3. Shot of the middle trunk of the fish being transferred to a 35 mm dish with 2 mL L-15 medium. 
2.3. Now, cut the central axis of the abdomen [1] and remove the viscera and swim bladder [2]. 
Videographer: Please film all shots labeled SCOPE
2.3.1. SCOPE: Shot of the central axis of the abdomen being cut. 
2.3.2. SCOPE: Shot of the viscera and swim bladder being removed. 
2.4. Use a pair of tweezers to detach the bilateral ovaries from the abdomen [1]. Remove the adipose tissue, scales, and other body tissues attached to the ovary [2]. 
2.4.1. SCOPE: Talent detaches the bilateral ovaries from the abdomen with a pair of tweezers. 
2.4.2. SCOPE: Shot of the adipose tissue, scales and other body tissues  being removed from the ovary. 
3. Video 3: Isolation of Granulosa Cell-Free Stage I Oocytes from Zebrafish Ovaries
Demonstrator: Qianwen Zheng

Ethics Title Card
Procedures involving animal subjects have been approved by the Animal Care and Use Committee at the West China Hospital of Sichuan University

Protocol
3.1. To begin, transfer the excised ovaries of a zebrafish to a 6-well plate containing 2 milliliters of cell dissociation solution [1]. Incubate the ovaries at 28.5 degrees Celsius for 2 to 3 hours [2-TXT]. Add 2 to3 milliliters of pre-warmed L-15 medium to the buffer, to stop digestion [3]. 
3.1.1. WIDE: Talent transfers the excised ovaries of a zebrafish to a 6-well plate with 2 mL dissociation solution. 
3.1.2. Shot of the ovaries being placed at 28.5°C.  TXT: Shake the plate every 30 min to aid dispersion
3.1.3. Talent pipettes 2 – 3 mL of pre-warmed L-15 medium to the well-plate. 
3.2. Next, place a 70-micrometer cell strainer into another well of the 6-well plate [1]. Add L-15 medium to the well, ensuring the medium level is higher than the strainer [2]. 
3.2.1. Shot of a 70100 µM cell strainer being placed in another well of the 6-well plate. 
3.2.2. [bookmark: _GoBack]Talent pipettes L-15 medium over the strainer, such that it is higher than the strainer. 
3.3. Now use a pipette to draw the digestive medium through the cell strainer [1-TXT]. Remove the excess medium with a pipette [2]. 
3.3.1. Shot of the digestive medium being drawn through the strainer, with a pipette.  TXT: Remove the strainer after 1 to 2 minutes
3.3.2. Talent pipettes out the excess medium. 
3.4. Add 4 milliliters of fresh L-15 medium into the well [1] and gently resuspend the oocytes [2]. After a couple of minutes, pipette out the supernatant [3-TXT].  
3.4.1. Talent pipettes 4 mL of fresh L-15 medium into the well. 
3.4.2. CU: The oocytes are being gently resuspended in the fresh medium. 
3.4.3. Shot of the supernatant being pipetted out. TXT: Repeat washing until all impurities are removed
3.5. To select the oocytes for quality control, transfer them into a 35-millilmeter wide dish containing fresh L-15 medium [1]. Observe the oocytes under a light microscope, using a magnification of 10x or more [2]. Use a blunt injection tool to remove any cell fragments, stage 1 oocytes or any other stage oocytes [3]. 
3.5.1. Talent transfers the oocytes into a 35 mm dish with fresh L-15 medium. 
3.5.2. Talent places the dish under a light microscope. 
3.5.3. SCOPE: Cell fragments, oocytes are being removed with a blunt injection tool.
3.6. For confirmation of the stage of growth, add Hoechst (Hekst) 33342 (Three-Three-Three-Four-Two) to the L-15 medium containing the oocytes and incubate [1-TXT]. Observe the oocytes with a fluorescence microscope, under UV laser excitation [2]. 
3.6.1. Talent adds Hoechst 33342 stain into the medium. 
TXT: Final concentration: 5 µg/mL Hoechst 33342; Incubation: RT, 10 min
3.6.2. SCOPE: The fluorescent oocytes are being seen. 
3.7. Carefully pick out the oocytes that do not meet the desired criteria with a needle [1].
3.7.1. SCOPE: The undesired oocytes are being picked up with a needle. 

Representative Results
3.8. The juvenile ovary showed an abundance of transparent stage 1 oocytes, accompanied by a smaller population of stage 2 oocytes [1]. Adult fish ovaries showed a predominance of opaque, late-stage 2 to 3 oocytes [2]. 
3.8.1. LAB MEDIA: Figure 1 B Video Editor: Please emphasize the left panel
3.8.2. LAB MEDIA: Figure 1 B Video Editor: Please emphasize the right panel
3.9. The reference method resulted in numerous stained granulosa cell nuclei on the surface of the oocytes, densely enveloping the oocytes [1]. In contrast, the modified method allowed for the separation of stage 1 oocytes, devoid of granulosa cell nuclei staining [2]. 
3.9.1. LAB MEDIA: Figure 3 A Video Editor: Please show the top images first and then the bottom images
3.9.2. LAB MEDIA: Figure 3 B Video Editor: Please show the top images first and then the bottom images
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