Dear Dr Vidhya Iyer,

Thank you for your decision letter concerning our manuscript entitled “Preparing and Rearing Axenic Insects in a Leaf Beetle with Tissue Cultured Seedlings for Host-Gut Microbiota Interaction Studies” (JoVE63195). We greatly appreciated the constructive suggestions from the editor and reviewers. We have carefully revised the manuscript based on these comments. More specific points to responses are listed below:
Responses to comments from editor:

Comment 1: Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues and have a native English speaker proofread your paper before submission. Please define all abbreviations at first use.
Response: Thanks for your comment. We have revised inappropriate wording and proofread the manuscript thoroughly with the help of a native speaker.

Comment 2: Please provide an email address for each author.
Response: Thanks for your reminding. We have provided email addresses of all authors.

Comment 3: Please revise the following lines to avoid overlap with previously published work: 48-49, 175.
Response: Thanks for your reminding. We have revised these sentences (Page 2 lines 52-54, Page 5 line 174).

Comment 4: Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Response: Thanks for your suggestion. We have checked throughout the manuscript and changed these texts.

Comment 5: 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.
Response: Thanks for your reminding. We have checked the inappropriate tenses throughout the manuscript and revised it.

Comment 6: JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript (this includes the figures and the legends) and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents, e.g., Tissue Lyser etc
Response: Thank you for your suggestion. All commercial languages have been deleted.

Comment 7: 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 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. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
Response: Thank you for your reminding. By following your suggestion, we have revised the manuscript to better describe the protocol.

Comment 8: Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points and one-inch margins on all the side. Please include a ONE LINE SPACE between each protocol step and then HIGHLIGHT up to 3 pages of protocol text for inclusion in the protocol section of the video.
Response: Thanks for your reminding. The manuscript has been reformatted by following your suggestions.

Comment 9: As we are a methods journal, please ensure the Discussion explicitly covers the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Response: Thanks for your reminding. We confirm that Discussion includes the above details.

Comment 10: 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 6 and more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate the journal names. Make sure all references have page numbers or if early online publication, include doi.
Response: Thanks for your reminding. The format of references has been revised according to the requirement.

Comment 11: Please add all items (plastic and glassware, solvents, equipment, software etc) in the Table of Materials so that it serves as a handy reference for users to get everything ready for the protocol. Please sort the Materials Table alphabetically by the name of the material.
Response: Thank you for your suggestion. We have added more detailed items.

Comment 12: Before you approve your revision and submit it, please check whether the pdf has been built. Some of the files (figures and the whole pdf) cannot be opened after downloading.
Response: Thanks for your suggestion. We will check it before re-submission.

Responses to comments from Reviewer #1:

Comment 1: Manuscript Summary: The manuscript "Preparing and Rearing Axenic Insect of a Leaf Beetle with Tissue Cultured Seedlings for Host Gut Microbiota Interaction Studies" presents a method to produce axenic Plagiodera versicolora.
Overall, the manuscript provides a nice overview of the method. I just have a few comments the authors should address before publication.
Response: We really appreciate for your positive comments.
Comment 2: The authors don't discuss any data as to whether the axenic insects perform any differently than the conventional group. I assume this may be in a forthcoming publication, but should be at leats addressed here. I.e. are larval development times increased? Should experimenters watch for any phenotypes associated with the axenic state?
Response: Thanks for your comment. Our previous study has shown that there is no obvious adverse phenotype in P. versicolora axenic larvae obtained by this protocol compared to non-axenic larvae (Ma et al., 2021). We have added the relative results in the Results section in Page 6 lines 207-210, which also referred the published study. 
Reference: Ma, M., Tu, C., Luo, J., Lu, M., Zhang, S. and Xu, L. (2021). Metabolic and immunological effects of gut microbiota in leaf beetles at the local and systemic levels. Integr Zool. 16, 313-323. doi: 10.1111/1749-4877.12528



Comment 3: The last table in the document is unreadable as presented. Please upload a version that the reviewers can assess
Response: Thanks for your reminding. We have corrected the format of this table and uploaded it again.

Comment 4: Line 54: The authors mention mosquitoes here but fail to mention that axenic mosquitoes have been described. See:
Correa, Maria A., et al. "Generation of axenic Aedes aegypti demonstrate live bacteria are not required for mosquito development." Nature communications 9.1 (2018): 1-10.
5
Romoli, Ottavia, et al. "Production of germ-free mosquitoes via transient colonization allows stage-specific investigation of host-microbiota interactions." Nature communications 12.1 (2021): 1-16.
Response: Thanks for your suggestion. We have cited the references regarding mosquitoes (Reference 25 and 26, Page 2 line 69).

Comment 5: Line 40: I would put a caveat here. This may only be applicable to leaf eating insects. I don't think these methods can be seen as being applicable to insects in general.
Response: Thanks for your suggestion. We have revised this sentence: we developed an efficient and convenient method to obtain axenic P. versicolora, providing a readily transferable tool for other leaf-eating insects (Page 2 line 44).

Comment 6: Line 163: I'm not sure why the assay is only done on dissected guts. While this is the most likely area of highest bacterial colonization, doesn't it miss the potential of external adhering bacteria?
Response: Thanks for your comment. Firstly, the 1st and 2nd instar larvae were entirely subjected for the confirmation of germ-free status of insects. Besides, since the 3nd instar larvae were reared for several days, the external adhering bacteria would be easily ingested by feeding leaves, which would subsequently contaminate the larval guts and be easily detected. At last, we examined whether it is germ-free in dissected guts mainly because our topic focuses on insect-gut microbiota interaction.    

Comment 7: Line 31: replace with "the insect" or "insects"
Response: Thanks for your reminding and we have replaced it (Page 1 line 35).

Comment 8: Line 66: I don't think "antibiotic induced insect" is the proper phraseology
Response: Thanks for your reminding. We have revised it: antibiotic-treated insect (Page 2 line 71).

Comment 9: Throughout the manuscript there are numerous typos and strange phrasing in English. I would recommend the authors have an editor strong in English correct some of these small errors.
Response: Thanks for your suggestion. The revised manuscript has been proofread by a native speaker.

Comment 10: Line 107: I'm not sure Murashige and Skoog (MS) medium is a commonly used lab reagent. I think providing directions/recipe could be useful.
Response: Thanks for your reminding. We have revised it: MS (Murashige and Skoog) medium (Page 3 line 107). The table of material and reagents contains the recipes of all mediums.

Responses to comments from Reviewer #2:

Comment 1: The manuscript reported a new method that provides an efficient way for axenic insect preparation by combination of egg disinfection and germ-free cultivation with natural food. While similar studies have been presented in the previous literature, germ-free cultivation with natural food has been lacking until now. This study shows that egg surface sterilization and application of germ-free poplar leaves to rear consequent axenic larvae could eliminate microbiota of a leaf beetle (Plagiodera versicolora). The efficacy of the protocol has been demonstrated. I have a number of concerns that should be addressed.
Response: We really appreciate for your positive comments.

Comment 2: Major Concerns: Figure 5: The ~1500 bp PCR bands are looming in GF groups and NC groups, which may be caused by aerosol contamination. The experiment should be repeated.
Response: Thanks for your comment. Yes, the 27F and 1492R primers can amplify 16S rRNA gene of most bacteria in the environment. Considering aerosol contamination is difficult to exclude though we have repeated this experiment several times, we think these weak bands can be overlooked when comparing with bands in conventional-reared group. And similar result is reported in a previous article: Habineza et al., 2019. Besides, our culture-dependent method can help underpin our results of germ-free status of axenic larvae. 
Reference: 

Habineza, P., Muhammad, A., Ji, T., Xiao, R., Yin, X., Hou, Y., et al. (2019). The Promoting Effect of Gut Microbiota on Growth and Development of Red Palm Weevil, Rhynchophorus ferrugineus (Olivier) (Coleoptera: Dryophthoridae) by Modulating Its Nutritional Metabolism. Frontiers in Microbiology. 10, 1212. doi: 10.3389/fmicb.2019.01212

Comment 3: Minor Concerns: Abstract: What's the relationship between gut microbiota and endogenous microbiota in insect, simply stating it here will help the reader, rather than making the reader hunt it down.
Response: Thanks for your suggestion. To make it accurate, we have added a definition of gut microbiota as follows: Insect guts are colonized by diverse bacteria that can profoundly impact the host’s physiological traits (Page 1 line 30-31).

Comment 4: Line 46: The latest advances on the study of insect microbiota in defending against pathogens could be added. For example, the role of insect microbiota in defending against baculovirus.
Response: Thanks for your suggestion. We have referred the study (Reference 11, Page 2 line 51).

Comment 5: Line 118-120: Why the 3-4 cm stem segments with apical buds or lateral buds from about one-month growth poplar seedlings are germ-free, please explain.
Response: We are sorry for the misunderstanding. The initial germ-free tissue culture seedlings are from Ludong University in Shandong Province (Table of materials and reagents). These seedlings can propagate via tissue culture technique. Once the seedlings are contaminated, the MS medium will grow microbial colonies. We added this information (Page 4 line 117) and have display the source of poplar seedlings in the table of materials and reagents.

Responses to comments from Reviewer #3:

Comment 1: Manuscript Summary: Host microbiota interactions is increasing research interest at life science. Leaf beetle is a key pest, and the author here developed a germ free rearing protocol for the leaf beetle, which I believe will facilitate the research for leaf beetle microbiota interactions.
Response: Thank you for your positive comment.

Comment 2: Major Concerns: The author needs to add some experiments to summarize the survival proportion from egg to adult for the germ-free protocol. This is very important to show how efficiency the protocol it is.
Response: Thanks for your comment. Our previous article has shown that there is no obvious adverse effect in P. versicolora axenic larvae obtained by this protocol compared to non-axenic larvae (Ma et al., 2021). Besides, similar survival proportion from egg to adult between conventional and germ-free insects. We have added the relative results in the Results section (Page 6 lines 207-210). 
Reference: Ma, M., Tu, C., Luo, J., Lu, M., Zhang, S. and Xu, L. (2021). Metabolic and immunological effects of gut microbiota in leaf beetles at the local and systemic levels. Integr Zool. 16, 313-323. doi: 10.1111/1749-4877.12528




Comment 3: Major Concerns: The protocol to avoid artificial rearing media is not new in this field for insect germ free rearing, the author need change the writing in the introduction and discussion sections.
Response: Thanks for your reminding. We have adjusted our claims and toned down our conclusions. For example, we shortened the description of shortcomings about artificial rearing media in introduction section (Page 2 lines 69-70). We also change the writing in the discussion section (See P8 lines 255-256).

Comment 4: Minor Concerns: It is better to add some figure comparision about different life stages between germ free rearing and normal rearing leaf beetles. If they could add some physiology comparision like body weight, life body length, then will be plus.
Response: Thanks for your comment. There is no difference in larval development time, survival and appearance between axenic and non-axenic Plagiodera versicolora insects. Germ-free larvae have a slightly heavier weight than conventional-reared larvae at 3rd instar, which will subsequently become similar before pupation (Ma et al., 2021). We have added the relative results in Page 6 lines 207-210.
Reference: Ma, M., Tu, C., Luo, J., Lu, M., Zhang, S. and Xu, L. (2021). Metabolic and immunological effects of gut microbiota in leaf beetles at the local and systemic levels. Integr Zool. 16, 313-323. doi: 10.1111/1749-4877.12528



Responses to comments from Reviewer #4:

Comment 1: Manuscript Summary: Insect gut bacteria can affect many aspects of insects' physiology and have attracted much attention in recent decade years. Elimination of bacteria in insect gut is important for the study of interplay between host and gut bacteria. Compared with the previous methods, artificial diet or antibiotics is not required in this protocol, which is apparently superior than the method that depends on antibiotics. The method that authors presented are closer to the nature, which could be used as a good platform for insect gut bacteria interaction research. Generally, the manuscript is well-written with a very good scientific meaning, and I only have some minor suggestions. Detailed comments provided to the author are listed below.
Response: Thanks for your positive comment.

Comment 1: Page Line 44: the authors need to re-order the numbers of references in the manuscript, besides I also suggest authors re-check the style of references by following author guideline, for example, how many names should be listed before et al.
Response: Thanks for reminding. We have checked and revised the reference style.

Comment 2: As for figures, I noticed that the file is so big that I failed to download the manuscript several times. You may need to resize the figures.
Response: Thanks for your reminding. We have changed the figure resolution ratio.

Comment 3: Page 3 Line 52: "was" should be "were";
Response: We have revised it (Page 2 line 56).

Comment 4: Page 3 Line 56: "behave" should be "behaves";
Response: We have revised it (Page 2 line 60).

Comment 5: Page 3 Line 57: "exploited" should be "exploit";
Response: We have revised it (Page 2 line 61).

Comment 6: Page 5 Line 90: 26±1 ℃？
Response: Thanks for reminding. We have changed: 27℃ (Page 3 line 92).

Comment 7: Page 7 Line 161: delete "are";
Response: Thanks for reminding. We have done (Page 5 line 159).

Comment 8: Page 8 Line 186, primer sequences are not shown;
Response: Thanks for your suggestion. We have added the primer sequence (Page 6 line 184).

Comment 9: Page 9 Line 197: The correct band should be 1500 bp approximately;
Response: Thanks for reminding. We have corrected it (Page 6 line 192). 

Comment 10: The recipes of the mediums used in this article are not shown.
Response: Thanks for your suggestion. The table of material and reagents contains the recipes of all mediums.
