We thank the editor and both reviewers for their time and comments which have helped to improve the manuscript quality.

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
2. It is enough to cite the reference, there is no need to say “reviewed in #”. For example, line 64: “mechanisms1–5.” Instead of “mechanisms (reviewed in 1–5).”
3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
4. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
These (1-4) have been checked and fixed.

5. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
We have made sure that all steps are correctly described.

6. Note after 2.1: Besides the final concentration of 0.02% that you have recommended, please specify the concentration that should not be exceeded to avoid death of the fish.
We realized that the way we presented the adaptation of the anesthetic treatment from fish to fish was unclear. In fact, to adjust the anesthesia protocol to the fish, we only changed the duration of the anesthesia treatment. Therefore, for clarity we have changed the statement and do not discuss the concentration of MS222 but only the duration of the anesthetic. We also suggest in the note the way we can make sure that the fish is asleep before to start the surgery (gently pinching the fish using the forceps). This part has now been rewritten in the manuscript.

7. 3.6: Please specify centrifuge speed in centrifugal force (x g), duration, and temperature.
This information has now been provided in the manuscript.

8. Note after 3.7: If steroid extraction is not the focus of this protocol, please cite a reference in case the readers wish to replicate the protocol along with steroid extraction.
We have updated the information of this section in the manuscript.

9. Lines 279-281: As you state that there is a difference in 11KT levels of sham-operated fish and partly orchidectomized fish, please mention the levels of both types of fish.
For more clarity, we have removed all the values in the text and provide a table (Table 1) that now resumes all the measured concentrations. It makes easier comparison between groups.

10. Please refer to instructions for authors: include a section “Figure and Table Legends” right after Representative Results and before Discussion and move the legends here.
This has been fixed.

11. As we are a methods journal, please add limitations of the technique to the Discussion with citations.
We have accommodated this point by discussing some limitations of the method in the Discussion part.

12. Please sort the Materials Table alphabetically by the name of the material.
The Materials Table has been adjusted accordingly.




____________________________________
Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
The methods described within the manuscript seem logical and concise. Having worked with small-bodied teleosts I understand the modifications required for smaller tissue weights and blood volumes well! The authors do a good job of outlining their proposed methodology but have omitted a few pieces of information that I feel would increase the applicability of their methods to people who are not as experienced dealing with small bodied teleosts as they themselves are. These concerns are outlined below. In addition, there are some poorly defined linkages within the manuscript that would benefit from expansion or removal from the manuscript (also outlined in the next section). Overall, once these comments are addressed I feel this methods manuscript will be a valuable tool to researchers.

Major Concerns:
Introduction:
Further justification of the methodology is required. Why is a gonadectomy required? Can't specific sex hormone or gonadotroph antagonists be used to elicit the same effects? What is the benefit of gonad removal?
We acknowledge that the use of sex steroid antagonist may exert similar effect to gonadectomy. However, sex steroid antagonists not only can provide antagonist effect but also agonist effect on reproductive physiology (Clark and Markaverich, 1981; Mourits et al., 2001). In addition, it is impossible to perform recovery experiment after using the sex steroid antagonist, to warrant the specific effect of certain sex steroids. Therefore, gonadectomy remains one powerful technique to investigate the physiological role of sex steroids.  According to your recommendation on this point, we have added some other information on this concern.

Why are there constant references to the similarity between zebrafish and medaka? This methodology is developed for medaka and there is no proof provided it would work identically for zebrafish. The relationship between these species, and whether the procedure would work for zebrafish, needs to be addressed. If there is no data on the efficacy of this procedure on zebrafish, it is not advisable to include them in the introduction or discussion.
The experimental unit that we use in our protocol is Japanese medaka. However, we think that with few adjustments, this protocol could be adapted to zebrafish and thus should be of high interest for the zebrafish community. Through the manuscript, we did not argue that this method can be directly applied to zebrafish, but we argue that both medaka and zebrafish are teleost models who share several features, such as the small size and limited amount of blood. We have specified the title, removed zebrafish from the abstract and keywords but we have kept few words about the similarities between zebrafish and medaka in the introduction, and about the possibility to adapt this protocol to other species, including zebrafish, in the discussion.

Repetitive statements, such as Lines 95-96, hamper the impact of the introduction. Authors should ensure these statements are edited out for clarity and conciseness.
We have addressed reviewer’s comment on this part by excluding redundancy in the paragraph.

Methods:
Is there a way to determine fish sex before the initial incision? This information needs to be added, as the procedure varies based on sex.
Even if the sex of adult Japanese medaka can be known by genotyping as medaka has a sex determination system, it can also be easily distinguished by their secondary sexual characteristics, i.e. the size and shape for the dorsal and anal fin (Kenji Murata et al., 2019; Wittbrodt et al., 2002). We have adopted reviewer’s suggestion above and added the information in the protocol before the section 1.

What are the settings for blood centrifugation? These need to be included. Does this not cause separation of plasma from the rest of the blood volume? Why or why not?
In our experience, flash spin down (1-2 seconds) does not cause separation of plasma and the blood. As recommended by Thermo Fisher Scientific protocol regarding plasma and serum separation from the blood, ten-minute centrifugation is required to separate plasma from the blood cells. (Please refer to https://www.thermofisher.com/no/en/home/references/protocols/cell-and-tissue-analysis/elisa-protocol/elisa-sample-preparation-protocols/plasma-and-serum-preparation.html). We have added the information in section 3.7. of the Protocol based on the reviewer’s recommendation.

Can the gonadectomy and blood collection protocols be combined? Would a fish survive both procedures happening during the same anesthetic event? Clarification on the length of recovery time (if any) before the next procedure is needed. How often can blood be collected? Is it a single, lethal, sampling?
We think that it is not possible to combine the two procedures during the same anesthetic event since it will be deleterious to the fish. During gonadectomy, the fish loses some amount of blood, thus taking even a small amount during the procedure might be dangerous for the animal. In addition, the whole procedure of gonadectomy takes approximately 6 minutes, while adding 2-3 more minutes for blood sampling may cause mortality. However, in our experience, it is possible to do blood sampling at least 4 hours after gonadectomy. 
Regarding the recovery time after the procedure, the fish start to behave normally already after 1-2 hours, however we never tried to do blood sampling at this time point. In previous studies, they usually let the fish recovering at least 1-4 days after gonadectomy before sampling the blood (Kanda et al., 2008; Kanda et al., 2012; Kayo et al., 2020; Kayo et al., 2019; Mitani et al., 2010). According to your concern, we have added the information in the protocol section 2.7.4.
Concerning the frequency of blood sampling, it is possible to re-sample the blood twice from the same fish with one-week interval, according to our experience. However, we never tried to do more than that since we think that it may give more damage to the fish, and it is not included In our application approved by the Norwegian Food Safety Authority. We also have added the information regarding possible subsequent blood sampling in the manuscript section 3.6.

Discussion:
Is the paragraph from Line 232-334 necessary? The methodology is not extended to quantifying hormones from the blood. And it is not something the authors tested. Nor does the paragraph reference any study that has.
 In our case, we have measured sex steroids directly from the blood (not plasma) as described in Kayo et al,. 2020). We now cite this reference at the end of the protocol. Since previous studies have reported that there is a difference in steroid levels from whole blood and plasma (Holtkamp et al., 1975; Taves et al., 2010), we would like to remind the future user that this difference needs to be validated in the assay. For medaka, we have checked and confirmed that by diluting the blood, the ELISA is not affected by blood cell content and are currently writing an original research article focusing on the sex steroids ELISA on blood where we discuss more in detail on this point. But in the Jove manuscript, the focus is placed on the gonadectomy and blood sampling and not hormone measurements. Hormone measurement is just a way to demonstrate that the gonadectomy and blood sampling techniques are working. Following this, we still think that it is important to briefly mention this aspect in the discussion section.

Line 343: A knockout fish is not a fish that has had its gonads removed through surgery. This example should not be included.
We apologize for the wording mistake. What we want to point out here is that the use of gonadectomy in this study suggests the possible involvement of Esr2a in down regulating fsh expression level in medaka. We hope that by rephrasing this part, we satisfy your concern here.

The authors state that additional research questions, such as blood glucose measurements, could be address using this technique. But there is zero discussion on the relationship between gonads and glucose in teleosts. This needs to be addressed, or the statement removed.
 We are sorry for giving information that seems irrelevant due to mistake in paragraphing. What we would like to raise in this matter is the fact that our blood sampling technique not only can be used for sex steroid analysis, but the other blood contents including glucose levels can also be analyzed. We hope after re-paragraphing that part, we fulfill your concern.

Minor Concerns:
Species scientific names are not introduced in the proper placement (for example line 48 requires danio rerio, while line 53 is NOT the first time Japanese medaka was used and therefore doesn't require Oryzias latipes). There are other areas in the text this occurs, and the authors should ensure this is fixed.
11-ketotestosterone is misspelled in the text. Please include the 'e' at the end of the word wherever it appears.
Line 111: Secondary not second
We have adjusted the three preceding points according to reviewer’s suggestions.

Line 247-248: Unclear sentence. Small volumes of blood don't clot? Please reword or clarify.
We apologize for the wording mistake. We removed the sentence which does not provide any information.

Line 259: Be specific. How many weeks elapse between sham operation and successful fertilization?
Line 289: Insert 'commonly' before 'used'
Line 358: Disclosures misspelled
We have modified those three points above based on reviewer’s comments.

Figure 9: The stats on this figure do not match the description in the text. When comparing E2 levels between sham-operated and partly OVX fish, the text states there is NO difference but the figure shows a statistical difference. This needs to be addressed. How were stats completed on this? What were the p-values? Which post-hoc test was used?
We apologize for the wording mistake in the Representative Result section. We have fixed it according to reviewer’s concerns and have included the details regarding the statistics in the figure legend.



Reviewer #2:
Comments:
Abstract
The abstract is clear and comprehensible, however, it is overly general with the bulk of the synthesis on the feedback mechanisms in the neuroendocrine control of reproduction and tissue plasticity provided by sex steroids (which was not investigated or included in the title of the study). Please note, while it is necessary to appreciate the importance of the study in understanding reproductive physiology, this can be captured in a topic sentence such that bulk of the summary (abstract) is allowed to deal with key steps in the procedure described.
We hope that after re-paragraphing the abstract section, it satisfies the reviewer’s concerns.

Introduction
Among others, it is very important at this point to note that it is not enough to only state that general techniques (including even recently described ones in principles) of gonadectomy raise challenges when applied to smaller fish (lines 102, 103 & 104), some of the challenges should be mentioned, and with some described as appropriate.
We have modified the paragraph and added the information according to reviewer’s recommendations.

Lines 64-94: reduce your use of "reviewed in‟, you can use only reference number.
This concern has been fixed in the manuscript.

Methodology
1. The age, size and weight of the fish should be mentioned; this is the Standard procedure and for ease of reproducibility (as some of the chemicals used in this procedure are stated with their concentration in relation to the size of the fish, e.g. mg of chemical/kg of the fish).
We have added the information required by the reviewer.

2. The anesthesia protocol applied should be stated for clarity: out-of-water/ continuous delivery protocol. The induction and maintenance doses of anesthetics should be stated if continuous delivery was applied.
We have added the information required by the reviewer in the manuscript section 2.4.

3. The exact duration of the operation in your study should be clearly stated.
We have added the information required by the reviewer.

4. Line 135: is there any reason for the preference of razor blade to standard scalpel?
We prefer to use razor blade because scalpel blade is thicker than razor. In our experience, using thicker blade put more damage to the fish compared to razor blade. 

5. Lines 166/167: the induction dose and the duration of anesthesia (just before surgery) are more appropriate here or can be added to the subjective reaction of the fish upon 'gently' pinching with forceps.
We have adopted reviewer’s suggestion and reorganize point 2.1. and 2.3. along with the notes.

6. Line 175: mention should be clearly made of the incision site in relation to the pelvic and anal fins (and not „incision area between the ribs‟).
We agree with reviewer’s concern on this point. Since it is also important to incise between the ribs to avoid mortality, we have adjusted this information to be more precise.   

7. Line 207: the use of inject as in "Inject the left side of incision part from outer body cavity…" is not clear, consider rephrasing.
We have modified the above point according to reviewer’s recommendations.

8. Line 212: postoperative care (recovery water) is for how long?
Before transferring to the aquarium system, the gonadectomized fish needs to be stay in the recovery water for at least 24 hours. The information is now provided in the manuscript in section 2.7.4 of the protocol.

9. Line 221: MS-222 should be used in parenthesis with Tricaine in line 127.
We have modified the above point according to reviewer’s recommendations.

10. Line 216: How this method is different from previously described method was not stated.
We have added this information according to reviewer’s comment on this point in the Discussion section.

11. Line 223: Please, let us know if there is any safety consideration since drawing of blood sample is done with mouth.
It is true that suction with mouth may cause direct contact with the blood. We can prevent this possible accident by using a sucker and silicon capillary with at least 50 cm long. That way, we assume that the few microliters of blood available in such small fish will not be able to reach the mouth. Therefore, we have added information regarding this safety consideration in the text.

12. Lines 270/271/272/278: the use of comma in the plasma hormone level (e.g., 0,36 ± 0,2 ng/ml ) not clear.
For the clarity, we now provide a table (Table 1) that summarizes all measured concentrations.

13. Line 274: replace "statistical‟ with"significant‟ in the statement: "There is no statistical difference in blood levels of E2 and 11KT…" as statistic can assume any value which in most cases are different in the numerical sense of it.
The information above has been fixed based on reviewer’s comments.

14. Line 274: it is more appropriate to compare females with females (E2) separately from males with males (11k), across different durations of the experiment, and not E2 with 
11k as reported here.
We have adopted reviewer’s comment on this point and adjusted accordingly.

15. Lines 277-282: comparison of the plasma hormone level will be more appropriate with values before and after gonadectomy (the plasma hormone level before gonadectomy in the operated fish with respect to the control cannot be assumed). Alternatively, you may clearly state the number of individual gonadectomised fish that showed this variation in the plasma level of the stated hormones.
Although it is not impossible to combine gonadectomy and repeated blood sampling within the same individual, we realize that it is quite tricky to perform those with a short time interval as it might give a lot of damages to the fish. Therefore, according to reviewer’s suggestion, we have provided more detailed information concerning the number of gonadectomized fish in a table (Table 1) as the alternative and have rephrased our statement.

16. The statistical method used should be clearly stated.
We have added this information in the figure legend according to reviewer’s suggestion.

Discussion
1. Lines 331-334: the comparison between plasma and blood concentrations of sex steroids was not investigated and cannot be included here (not even by way of recommendation).
 Since previous studies have reported that there is a difference in steroid levels from whole blood and plasma (Holtkamp et al., 1975; Taves et al., 2010), we would like to remind the future user that this difference needs to be first validated in the assay. For medaka, we have checked and confirmed that by diluting the blood, the ELISA is not affected by blood cell content and are currently writing an original research article focusing on the sex steroids ELISA on blood where we discuss more in detail on this point. But in the Jove manuscript, the focus is placed on the gonadectomy and blood sampling and not hormone measurements. Hormone measurement is just a way to demonstrate that the gonadectomy and blood sampling techniques are working. Following this, we still think that it is important to briefly mention this aspect in the discussion section.

2. It will be better to discuss your results alongside previous studies on gonadectomy and blood sampling in medaka.
Jove is a journal that focuses on the method, the results are just here as proof that the method is working. We can gonadectomize medaka and collect blood for sex steroid measurement. However, we agree with the reviewer that comparing with previous study will further demonstrate the reproducibility of the technique. Therefore, we have added several information concerning the relevancy of our result with previous studies.   
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