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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?
Yes

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

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

Current Protocol Length

Number of Steps:  10
Number of Shots:  22

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Romain Fontaine: These methods will help answer key questions concerning the physiological function of gonads including their hormones, sex steroids in neuroendocrine system plasticity, and regulation in teleost and to a larger extent in vertebrates.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Shinji Kanda: This protocol makes it possible to perform gonadectomy at a high success rate in a small size teleost model, medaka, which is widely used in the research community. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL: 
1.3. Muhammad Rahmad Royan: In order to be successful and achieve a high survival rate, this technique requires proper training, particularly in accessing the gonads and suturing the fish.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



Ethics Title Card
1.4. Procedures involving animal subjects were conducted in accordance with the recommendations on the experimental animal welfare at Norwegian University of Life Sciences.

Protocol
2. Gonadectomy 
2.1. Begin by taking the fish out of the anesthetic solution [1] and placing it horizontally on its side under a dissection microscope [2]. To perform the ovariectomy in females, scrape the scales in the incision area [3].
2.1.1. WIDE: Establishing shot of talent taking the fish from the anesthetic solution.
2.1.2. Talent positioning the fish under the microscope. 
2.1.3. SCOPE: Talent scraping the scales. Authors: Please use your microscope camera to record all SCOPE shots and upload the videos to your project page: https://www.jove.com/account/file-uploader?src=18911878.
2.2. Gently make a 2- to 2.5-millimeter incision between the ribs and the pelvic and anal fins using a razor blade [1]. Pinch the fish abdomen gently while taking out the ovaries using fine forceps with a wide tip [2]. It is important to avoid breaking the ribs, which can cause death. Cut the end of the ovaries with the fine forceps and set them aside [3]. Videographer: This step is difficult and important!
2.2.1. SCOPE: Talent making the incision. 
2.2.2. SCOPE: Talent removing the ovaries. 
2.2.3. SCOPE: Talent cutting the ovaries.
2.3. To perform the orchidectomy in males, make an incision between the ribs above the anus and open the incision slowly using fine forceps [1]. Gently grab the testes with the forceps and slowly take them out. Then, cut the end of the testes to completely remove them [2]. Videographer: This step is difficult and important!
2.3.1. SCOPE: Talent making the incision on the male.
2.3.2. SCOPE: Talent taking out the testes and removing them.
2.4. After performing the procedure, suture the incision similarly for males and females. Place the nylon thread beside the incision area and stab the skin from the right side of the incision through the inner body cavity, using ultra-fine forceps to take the thread in [1]. Videographer: This step is important!
2.4.1. SCOPE: Talent stabbing the skin from the right side and pulling the thread in.
2.5. Then, puncture the skin from the left side of the incision through the outer body cavity to take the thread out [1]. Close the incision opening, make two knots, and cut the excess thread [2]. Videographer: This step is important!
2.5.1. SCOPE: Talent stabbing the skin from the left side and pulling the thread out. 
2.5.2. SCOPE: Talent closing the incision, making the knots.
2.6. Place the fish in the isotonic recovery water and leave them there for at least 24 hours before transferring them to the aquarium system [1].
2.6.1. Talent placing the fish in the recovery water.
3. Blood sampling 
3.1. Assemble the blood drawer by attaching a glass needle to the silicone capillary [1]. Break the tip of the needle with wide tip forceps [2] and coat the inside of the needle with anti-coagulant solution by suctioning and blowing [3].
3.1.1. Talent attaching the needle to the capillary.
3.1.2. Talent breaking the tip of the needle.
3.1.3. Talent coating the needle with the anti-coagulant solution.
3.2. Direct the needle toward the peduncle area of the fish, aiming at the caudal peduncle vein [1], and draw the blood using the mouth until at least one fourth of the total volume of the needle is filled [2]. Videographer: This step is important!
3.2.1. Talent inserting the needle.
3.2.2. Talent drawing the blood.
3.3. Release the needle and put a piece of tape near the sharp side [1]. Place a lid with a hole on a collection tube [2] and put the needle inside the tube through the hole with the needle tip on the outside [3]. Videographer: This step is important!
3.3.1. Talent releasing the needle and applying a piece of tape.
3.3.2. Talent placing the lid on the collection tube. 
3.3.3. Talent putting the needle inside the tube.
3.4. Place the fish in the recovery water and leave them there for at least 24 hours before transferring them to the aquarium system [1]. Flash spin the blood for 1 to 2 seconds at 1,000 x g to collect the blood in the tube [2].
3.4.1. Talent placing the fish in the recovery water.
3.4.2. Talent flash spinning the blood.





Results
4. Results: E2 and 11-KT levels in females and males of sham-operated and gonadectomized fish 
4.1. The survival rate after ovariectomy, or OVX, in females was 100% and 94% in males after orchidectomy. All fish survived the blood sampling procedure. Sham-operated females showed oviposition [1]. All eggs were fertilized and proceeded to embryonic development [2].
4.1.1. LAB MEDIA: Figure 6 A. 
4.1.2. LAB MEDIA: Figure 6 B.
4.2. When the gonadectomy procedure was performed correctly, the body shape of the fish slightly changed [1] and no pieces of gonad remained [2]. The incision and suture completely disappeared 4 weeks post-gonadectomy. After 4 months, all fish still showed a healthy phenotype, and no gonadal tissue was found [3].
4.2.1. LAB MEDIA: Figure 7 A. Video Editor: Emphasize the gonadectomized fish.
4.2.2. LAB MEDIA: Figure 7 B. Video Editor: Emphasize the gonadectomized fish.
4.2.3. LAB MEDIA: Figure 8. 
4.3. Blood analysis in females revealed that the E2 level in OVX fish was significantly lower than in sham-operated fish 24 hours after surgery [1]. After 4 months, the E2 level in OVX fish was still significantly lower than in sham-operated fish [2].
4.3.1. LAB MEDIA: Table 1. Video Editor: Emphasize the E2 levels in females at 24 hours post gonadectomy.
4.3.2. LAB MEDIA: Table 1. Video Editor: Emphasize the E2 levels in females at 4 months post gonadectomy.
4.4. Partly OVX fish, where only a third to a half of the gonad was removed, showed significantly lower E2 levels than sham-operated fish and significantly higher E2 levels than fully OVX fish [1].
4.4.1. LAB MEDIA: Figure 9 A. Video Editor: Emphasize the Partly OVX bar.
4.5. The 11-KT concentration in orchidectomized males was significantly lower than in sham-operated fish 24 hours after surgery [1]. After 4 months, the 11-KT level was still lower than in sham-operated fish. [2] Partly orchidectomized fish showed lower levels of 11-KT than sham-operated fish and higher levels than fully orchidectomized fish [3].
4.5.1. LAB MEDIA: Table 1. Video Editor: Emphasize the 11-KT levels in males at 24 hours post gonadectomy.
4.5.2. LAB MEDIA: Table 1. Video Editor: Emphasize the 11-KT levels in males at 4 months post gonadectomy.
4.5.3. LAB MEDIA: Figure 9 B. Video Editor: Emphasize the Partly cas bar.











Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Muhammad Rahmad Royan: To ensure that the procedure is successful, it is essential to remove the gonad as carefully and completely as possible without damaging other organs inside the fish.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.2, 2.3, 2.4, 2.5.

5.2. Romain Fontaine: Since it’s known that sex steroids play an important role in brain and pituitary cell plasticity, this technique provides a powerful tool to investigate underlying mechanisms in small teleost models.

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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