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

Answer：the manuscript was proofreaded thoroughly by ourselves and the company (www.newbridgetranslation.com.cn). The abbreviation has been defined. 

Please provide an email address for each author.

Sure
3. Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g. "we", "you", "our" etc.).

Answer：Most personal pronouns have been rewritten. 
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.

Answer：The protocol section was written in the imperative tense. The text that cannot be written in the imperative tense was added as a "Note."
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.

Answer:Details were added to our protocol steps
6. After including a one line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.

Answer: One line space between each protocol step was added.
7. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.

Answer：A scale bar information did not make when took images and it is hard to add,especially for those took by photo camera. We are sorry for this.
8. Please ensure that the references appear as the following: [Lastname, F.I. LastName, F.I. LastName, F.I. Article Title. Source (italics). Volume (bold) (Issue), FirstPage–LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references. Please do not abbreviate journal names, and use title case for journal names.

Answer：We followed the instruction above to format the references
9. Please include a table of the essential supplies, reagents, and equipment, which is the Table of Materials. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.         

Answer：Separate Table 1 was added to included the above information. 

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript is novel in nature and has the potential for implications which the author describes. Although the results were negative, they are still important. However, there are a number of concerns with the manuscript including important missing details in the protocol and poor reporting of statistical numbers. The manuscript should be reworked and include some of the following recommendations prior to recommending this manuscript for publication.
Answer:Thanks for the reviewer’ suggestion. Statistical information was added 
Major Concerns:
Protocol: Were all microsurgeries done by the same surgeon? This would be an important form of bias if not.

Answer:Yes, all microsurgeries were done by the same surgeon.

Results: The authors reported "averages" throughout, however this is difficult to interpret while reading and if means are being reported, they should include standard deviation so that the reader may properly interpret the results while reading.

Answer:Thank you for the comments and suggestions! We have already added SD in the Result and Table 2. This is a good point that we missed out.


Discussion: This section is lacking a nuanced message, or since the results were negative - which is fine, it should include areas to improve future research in this area.
Answer: We had performed microsurgeries one by one on more than one thousand worms for past more than 3 years. Our study showed that testes fusion is benefical for male reproduction. The point is we will use other approach such as CRISPR/Cas9 to study the function of testes fusion, we have currently worked on. 

Minor Concerns:
Intro: At the end of this section the authors should include their Hypothesis as well as explanation to support their hypothesis formulation.

Answer: Thank you for your suggestions. We have already added hypothesis at the end of introduction.

Discussion: The first paragraph should rehash the important findings and then subsequently go into the discussion on the relevance of these findings. This section is somewhat disorganized and should be reworked to read easier.
Answer: Thank you for your suggestions. We have added the important finding in the first paragraph of discussion. However, we discussed the pros and cons, applications and improvement of the microsurgery, because the journal focus on the technology to study.

Reviewer #2:
Manuscript Summary:
Comments to authors
Journal of Visualized Experiments
JoVE62524
Obstructing the fusion of testis by microsurgery in Spodoptera litura.
The authors examined the effects of surgical blockage of testes fusion on eupyrene and apyrene sperm production in Spodoptera litura. The authors state in the text that "Results following the insertion of the aluminum foil to prevent testicular fusion have been published previously"（138-139）. I do not know why they re-examined and described the already known results. It is necessary to describe the past results in detail particularly because the quoted paper is written in Chinese, and to clarify the difference from this study. Although I read the previous paper, it was a review article, and it seems likely that this study described them in detail. These citations are not correct because they confuse the reader. It should be written that previous paper is properly cited and detailed in this study. Therefore, the title should be altered as mentioned above.
Answer: Thank you for your comments and suggestions. That citation is a review while this article focus of method with representative results. In order to make it clear, we cited that paper.


The authors seem to use sham control as an example of surgery where the testes did not fuse, but I think sham control is just about damaging the epidermis. It is understandable that the testes are located near the back of the larva and can be damaged during surgery, but once you get used to it, you should not be able to damage the testes during a small incision in the epidermis. Alternatively, fasting for a few hours and then surgery may reduce the possibility of damaging the midgut.

Answer: The key of sham control is not about damaging the epidermis but to exclude the influence of inserting the aluminum foil into the larvae. The damage of the epidermis can be recovered soon, but the effect of imbedding an artificial object in the larva remain unknown. Only in this way can we confirm that the changes were completely cause by the failure of fusion.


Certainly, the freezing method will be effective in minimizing larval bleeding and preventing infection from bacteria and the like. However, as shown in Table 1, the rate of successful adulthood may be low, and I do not think this is superior to the conventional surgical methods.
Moreover, the carbon dioxide anesthesia method is easier than this method, opposed to the author's opinion. However, I admit that this method has the potential to be used in various experiments in the future.

Answer: Both freezing method and carbon dioxide anesthesia method can anesthetize the larvae in short times, but freezing method is preferable due to the following reasons. 1. Larvae narcotize by carbon dioxide wake up sooner than freezing method, and microsurgeries take time. 2. During microsurgery, we can low down the temperature by placing an ice plate under the wax tray, which will do good to anesthetize the larvae. But using carbon dioxide throughout the surgery seems unpractical.


The results of spermatogenesis after surgery are interesting and original. However, please also mention the appearance of the testes on the 6th day of the pupal stage. Is the testis hemispherical or spherical? Is the testes size half the size of control? Also, I am not sure why the authors investigated spermatogenesis only at this time.
Answer: Thank you for your comments and suggestions. We investigated spermatogenesis on the 6th day of the pupal stage that's because the testis is fully fused as the biggest one, and that is the day when eupyrene sperm bundles and apyrene sperms bundle are forming mostly.

I can understand that surgery reduces the number of apyrene sperm, but it is wondering why the number of eupyrene sperm also decreases. Eupyrene spermiogenesis begins prior to apyrene spermiogenesis, and previous papers have reported that apyrene spermatogenesis is active during the pupal stage. By the 6 the day of the pupal stage many eupyrene sperm should have already been produced. In any case, it should be discussed more in the discussion.

In addition, the differentiation of eupyrene sperm and apyrene sperm and the timing of spermatogenesis should be explained in an introduction.

Answer: The differentiation of eupyrene sperm and apyrene sperm and the timing of spermatogenesis have been explained in the introduction. Eupyrene spermiogenesis begins at the late stage of last larvae and around prepuae stage, blocking testis fusion may also affect the formation of eupyrene sperm and led to the decrease of eupyrene sperm number. 
The whole sentences, especially the discussion, is difficult to understand and should be rewritten. English is not good, so I recommend the authors to be improved the text by an English native speaker.

Answer: We apologized for that we are not good at English written. The article was copy-edited by a Australia expert Dr. Lindsay Reese.

Major revision
I had already mentioned above. I do not repeat here the same thing.

Minor revision
1. Why used capital letters? In Summary.

Answer:Thanks for your suggestions. The letters have already been corrected.

 
2. How to use testes and testes. Did the authors insert the foil into the approaching part of the pair of testes? If so, the authors should use the plural testes.

Answer:Thanks for your suggestions. We have already corrected.
3. In the section of Protocol, why used the imperative form? Is it a style of this Journal?

Answer:YES.The imperative form is required by the Journal.

4. Line 22. Please add "treated and untreated after the insect. Also, please describe the details on the results of sperm production. Abstract should be rewritten.
Answer:Considering this journal focus on the method, we just presented representative results and emphasized the pros and cons, applications and improvment of microsurgery.


5. Line 24 or other: Capability is better than capacity.

Answer: We have already corrected. Thank you!

6. Line 27: Why is freezing anesthetization preferable than carbon dioxide anesthetization? Please explain it here.
Answer: Both freezing method and carbon dioxide anesthesia method can anesthetize the larvae in short times, but freezing method is preferable due to the following reasons. 1. Larvae narcotize by carbon dioxide wake up sooner than freezing method, and microsurgeries take time. 2. During microsurgery, we can low down the temperature by placing an ice plate under the wax tray, which will do good to anesthetize the larvae. But using carbon dioxide throughout the surgery seems unpractical.

7. Line 50: Please use "have" but not "has". As the word "Sperm" is a collective noun, "sperms" is not appropriated.

Answer: We have already corrected. Thank you!

8. Line 66: Physically? 

Answer: We have already corrected. Thank you!

9. Line 112: What does "a continuous running suture" mean?

Answer: A running suture is more accurate definition, it means using a continuous suture material and works on alternating sides of the opening to pull the edges together to promote healing.
(reference website: https://www.infobloom.com/what-is-a-running-suture.htm#text=The%20running%20suture%20is%20a%20medical%20procedure%20used,to%20pull%20the%20edges%20together%20to%20promote%20healing; https://www.medscape.com/answers/1824895-32071/what-are-advantages-and-disadvantages-of-a-simple-running-suture-technique) 
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Running suture(https://www.researchgate.net/figure/Conventional-running-sutures-and-interrupted-sutures-as-compared-with-STRATAFIX-Yellow_fig1_321207128)

10. Lines 119-120: until dissection 

Answer: We have already corrected. Thank you!

11. Line 180: Eupyrene sperm / eupyrene sperm and apyrene sperm * 100

Answer: We have already corrected. Thank you!

12. Line 182: eupyrene sperm bundles 

Answer: We have already corrected. Thank you!

13. Line 213: inserting aluminum foil or the physical barrier (aluminum foil) 
Answer: We have already corrected. Thank you!
14. Line 221: Spodoptera litura. Please do not omit the genus name. 

Answer: We have already corrected. Thank you!

15. Line 240: N should be change to zero. This is easy to understand if we see the table.

Answer: The statistic from adult period was missing in individuals that were dissected at pupal stage. Also there's some statistic missing during the research. I am concerned that changing N to zero may mislead the reader since the table is describing numbers and percentages.

16. Line 264: "declined" is not correct. apyrene sperm bundles were smaller than 

Answer: We have already corrected. Thank you!

17. Line 265: Please use" results" but not conclusion

Answer: We have already corrected. Thank you!

18. Line 332: Reference 11. The study of fusion of testis in Lepidoptera insects is correct. 
Answer: We have already corrected. Thank you!
