


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.
I read the entire document and did my best to address all of these issues (Bianca). 

2. Please provide an email address for each author.
bianca.moreno@usda.gov
robert.aldridge@usda.gov
seth.britch@usda.gov
barbara.bayer@usda.gov
jedidiah.kline@usda.gov
dahahn@ufl.edu
chaochen88@ufl.edu
kenneth.linthicum@usda.gov
· I added these to the author list (Seth)

3. Please ensure that the Summary is between 10-50 word limit and clearly describes the goal of the protocol in complete sentences.
I have revised it to be under 50 words. (Bianca) 

4. For in-text formatting, please ensure that the corresponding reference numbers appear as numbered superscripts after the appropriate statement(s) without any brackets.
I am waiting on JD’s reference information, then I will fix all in-text citations with corresponding numbers. Done (Bianca). 

5. In the protocol section, please ensure you answer the “how” question, i.e., how is the step performed?
- OK – but unless there is a specific comment I think we have done this. (Seth)

6. Line 134: Please specify the mesh size with appropriate units. 
Bob has proposed deleting this, but please review Seth (Bianca). 
I think Bob is right and I made his suggested change (Seth)

7. Line 154: Where do you use the other rearing cage?
I removed this sentence and specified in text whether we are talking about large rearing colony cages or small cages for holding irradiated mosquitoes. (Bianca)

8. Line 195: please specify the type of water to be used.
Done. (Bianca)

9. 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 and use generic terms instead. 10. Line 518: Please mention the concentration of CO2 to be used. Also provide details of administration.	Comment by Aldridge, Robert: Concentration is 99.5-100% according to MSDS. The flow rate is 6 LPM
See comments and my additional edits. I have added Bob’s info to the MS (Bianca). 

10. Line 518: Please mention the concentration of CO2 to be used. Also provide details of administration.
I have updated the text in the note after 6.3.1. after consulting with Bob (Bianca). 

11. Please use uniform terminology to maintain consistency and clarity. e.g., Line 621 and line 626 probably refer to the same solution, but two terms have been used.
Done. (Bianca)

12. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Please highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader. 	Comment by Aldridge, Robert: I have highlighted several pages, but we’ll see how much is viable. 

The actual core Protocol section is actually only about 12 p right now; I will hone it down to about 10 pages. I think Bianca or Bob should choose the 3 p that need to be filmed (Seth) I have highlighted, but it is about 5 pages…. (Bianca) Got it down to 3 p (Seth)

13. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.
-OK (Seth)

14. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.
-OK (Seth)

15. Please include a figure or a table in the Representative Results showing the effectiveness of your technique backed up with data.
- This does not apply to this protocol (Seth/17 Jan)

16. Please ensure Representative Results are presented in the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.
- This does not apply to this protocol (Seth/17 Jan)

17. Please upload each figure individually to editorial manager account as .pdf. Please upload each table individually to your editorial manager account as well as .xlsx file.
-OK [I will take care of this] (Seth)

18. Please include a scale bar for all images taken with a microscope/illustrated using a microscope (e.g., Fig 3 A,B) to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
	Comment by Aldridge, Robert: Bianca is saying that she might need permission to use the images from Harbach and Knight. I can check with Ken and might be able to get the images using our scope with the help of Barbie so we can avoid this all together and include the scale bar.  


19. Figure 3B: Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
(this is being worked on as of 19 Jan 2021

20. Figures 1, 2 and 6 could be combined as they indicate representative steps in the protocol.
- We propose that it supports the flow of the manuscript to keep Figs 1-2-6 as they are so that the reader does not need to interrupt reading to scroll to a single figure. (Seth)

21. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] Please do not use “and” in the full citation.
I have made all references uniform with each other and to this format. (Bianca)

22. Please include volume and issue numbers for all references.
Done. For all peer-reviewed articles. (Bianca)

23. Please sort the Materials Table alphabetically by the name of the material.
Done. (Bianca)

____________________________________
Reviewers' comments:



Reviewer #1: 
Manuscript Summary:
OK

Major Concerns:
I do not have major concerns

Minor Concerns:
One suggestion may be to better clarify when suggested operations are still requiring some improvements or are well suited





Reviewer #2: 
Manuscript Summary:
I really appreciated reviewing this interesting manuscript by Moreno and colleagues which presents a thorough protocol of how to produce, irradiate, mark and release male Aedes aegypti mosquitoes to suppress a target population in the frame of an operational sterile insect technique program. This is a very well written manuscript, clear and concise. I only have the following minor comments.

Major Concerns:
None.

Minor Concerns:
1) Line 84: The authors may consider citing here the SIT book by Dyck, Hendrichs and Robinson as a more appropriate reference for SIT.
We have this reference; it is cited as a section from the book under Klassen and Curtis. I used this reference for the citation. (Bianca).

2) Line 94-95: references are missing. 
Done. (Bianca)

3) Line 195: is it "tap" water? If not, please specify. 
Done(Bianca)

4) Lines 199-202: how many eggs are hatched to L1 larvae per pan using this protocol?	Comment by Aldridge, Robert: Between 5000-10000
- does Bob have an estimate from the many counts of egg paper photos? (Seth) I added to text (Bianca).

5) Line 343, 659 etc: Petri dish(es) with capital "P". 
Done (Bianca)

6) Lines 406-407: reference is missing from both the text and the list of references. 
Done.  (Bianca)

7) Lines 630-636: what is the temperature within the package during the shipment to the release location? 
Ambient or slightly cooler. I added to text (Bianca). 

8) Line 697: typo "each". 
Done (Bianca)

9) Lines 728-737: should all of them be in bold? 
Done (Bianca)

10) Lines 753-754: "nor is there a public concern that they may introduce novel alleles into the population" - this would require 100% sterility of the irradiated released males. Will this be the case (see also lines 783-784)? If not, you may need to modify this sentence and restricting it only to transgenic mosquitoes.
- Done - please see modifications to this section (Seth) Seems clear to me (Bianca). 

11) Lines 772-773: Aldridge et al. 2020 is not in the list of references.
Added to references, awaiting publication. This has been published and updated in our references (Bianca). 

12) Lines 888-889: Focks et al. 1980 is not cited in the text. 
Fixed. (Bianca)

13) Line 890: Space between Focks et al. 1980 and Harbach and Knight 1980 references. 
Done  (Bianca)





Reviewer #3: 
Manuscript Summary:
The manuscript by Moreno et al entitled "Preparing irradiated and marked male Aedes aegypti mosquitoes for release in an operational sterile insect technique (SIT) program" describe the complete process from mosquito rearing to their release for mosquito control strategies.

Major Concerns:
NA

Minor Concerns:
The manuscript is very well written and easy to read. Each step is perfectly described and easy to picture. Some additional results such as survival rates at the most stressful steps are needed to attest of the efficiency of the method. As I guess they will be easy to provide, I consider that I have only some minor comments.

Comments:
As this protocol is made for operational sterile insect technique programs, why the mosquitoes are marked? Marking step is stressful and can negatively affect survival rate. Please, specify why this step is necessary (indications arrived too late at the line 789). The Authors could also tell the reader that this step is not mandatory. Or, the authors could change the "operational" context for something more related to investigations with a recapture step.
- this is a good point; I have modified the text slightly in the Intro to address this. However, I vote we keep “operational” in the title because it is a real-world activity with potentially direct impact on biting/transmission rates. (Seth)

If possible, survival rates after each stressful step (pupae sex separation, emergence after irradiation, marking and the final step of release) should be provided as proofs of the efficiency of the protocol at keeping mosquitoes alive.

Title:
-Remove "SIT"
-eventually, see the comment above
- I disagree … we need to keep SIT in the title. (Seth)

Introduction:
-lines 63-64: there is a repetition 
Fixed. (Bianca)
-line 94: which references by the AIEA? They are 4 in the references section. 
Fixed. (Bianca)

Protocol:
-1.1.3: When were these items placed into the cage? At the same time as pupae or after adults emergence?
Done…I put 24 hours after pupae put in cage, sound okay Bob? (Bianca)

--1.1.5 line178: please, specify to the reader why it is important to not leave the oviposition cup more than 72h.	Comment by Aldridge, Robert: Updated. 

- Bob or Bianca can you add this rationale to a Note accompanying this section? (Seth)

-1.2.1 line 195: [tap?] 
Fixed. (Bianca)

1.2.2 line202: I am a bit surprise of such a treatment with eggs, but why not? Please, specify why it is necessary to have eggs in the container during food homogenization.	Comment by Aldridge, Robert: We apologize for the confusion. Our description was not to mix eggs with the larval food, but instead to both stimulate egg hatch from depleted oxygen from bacterial growth and to provide a food source for the filter feeding larvae after they hatch. 
- This is described in the Note accompanying this section. But maybe this reviewer is referring also to the agitation step … Bob can you advise? (Seth) I think the Note does explain why food is added…I don’t think we should change anything in the text (Bianca). 

-1.2.3 note: it might be interesting to tell the reader what to do if the water becomes unsuitable for larval development.
- Not sure … is it simply to start again with a new pan and new larvae? If so we should say so in the Note. (Seth) No, if new pan is started, those larvae will be delayed. Adding water, adding less food, and setting up 2-3 extra pans than project needs are ways to manage unhealthy larval pans. I added this to the text, but please review (Bianca). Looks good (Seth/17 Jan)

-3.1.2: : I guess filter paper are intended to keep pupae moistened once the water is removed in step 3.1.4. If yes, it could be useful to add this precision.
- Bob or Bianca please add the answer to this in a Note accompanying this step. (Seth) I clarified in the text (Bianca). 

-3.1.3: on the figure 2C, it looks like there is much more than a single layer of pupae
- I thought the same thing when I saw the photo but maybe it is an optical illusion? Can JD comment? (Seth) Either we change the word “single” or remove it to clarify this…Seth? (Bianca) Removed “single” (Seth/17 Jan)

-3.2: : A picture comparing male and female GL sizes could be useful. The current SEM picture miss a scale.
- I agree this could be useful to the reader – Bob could you add info to the figure? (Seth)

-4: Age of pupae at irradiation is important and should be provided. Irradiation of young or old pupae will not produce the same level of sterilization.
- This is true … but I thought we were specific about the timing of irradiation. Could Bob or Bianca add a specific statement on age of pupae if it is not in there? Perhaps right at step 3.3 simply add a statement that the pupae need to be irradiated within (x to y) hr after preparation of the Petris? (Seth) We mention Bob’s comment in Paragraph 3 of the Discussion. Technically, the pupae age range is 1-40 hours old. I added to 3.1.2, but not sure if it’s the best move (Bianca). Looks good (Seth/17 Jan)

-4.1: the dosimetry film is missing from the list of material as well as the reader (4.7)	Comment by Aldridge, Robert: Yes, filter paper is intended to keep the pupae moist. Loss of water into the ambient is dangerous as the mosquito pupae cannot be as readily rehydrated once it is returned to the water. 	Comment by Aldridge, Robert: There are enough pupae to cover the bottom of the dish. This maximizes the number of pupae that can be dosed at a time, but its not precise. Rather it’s best to pour the pupae into the dish slowly which can lead to overlapping pupae in some areas – much like pouring seed into a dish. But it’s ideally not enough to suffocate those pupae on the bottom. 	Comment by Aldridge, Robert: Will see what I can do. 	Comment by Aldridge, Robert: Our initial studies did not allow for more precise assessment of hourly pupal irradiation, rather multiple replicates were performed using pupae from as wide a range as possible in order to maximize the quantity of pupae generated and applicability to mosquito control district utilization. 
Please add Company information. 
Added(Bianca)

-6.3.2: what was the age of mosquitoes?
- Again, as with my comment to “4” above … I thought we were specific about the timing of the marking step, but we should add a specific statement that says adult males should be marked within (x to y) hr(?) days (?) of eclosion. (Seth) Age of adult mosquitos are 2.5-3.5 days old at marking stage, I added to 6.3.1. (Bianca). 

-Lines 547-551: Should be moved as a note after the point 6.2.2
- I don’t necessarily agree … seems the note about CO2 should be present with the first use of CO2 in this section. (Seth)

-Discussion: According to the instructions, this section should contain no more than 6 paragraphs. The lines 756-762 could be moved to the results section.
- I agree the second paragraph of Discussion could go to Results. (Seth) I moved this paragraph to the results and incorporated into the section (Bianca). 

Table of materials: Should be in alphabetic order. 
Done. (Bianca)

End of comments.





Reviewer #4: 
Manuscript Summary:
Moreno et al provide a detailed protocol on preparing irradiated and marked male Aedes aegypti mosquitoes for release. Given the great interests in developing mosquito SIT and related technique for disease control, this protocol will help the field to initiate mosquito mass rearing for a field trial.

Major Concerns:
There are two issues to be improved. First, mosquito larvae are reared for two purposes: mass production males for release and colony maintenance. Do authors suggest using the same larvae rearing protocol for both? Normally larvae density is higher for male mass production than for colony maintenance. Second, there is no sufficient information on quality control of those mas-reared male mosquitoes. For example, male mating competitiveness is essential for success of the mosquito SIT program. What is the expected mating competitiveness index by following this protocol? How to measure it? It will be nice for readers to know an acceptable range of those key quality control parameters, such as mating competitiveness index, survivorship, and female contamination, et al. It may be even more helpful if quality control standard can be added at the end of each major steps of the protocol. For example, female fecundity (eggs/ female) in "Rear adult Aedes aegypti and produce eggs", pupae rate when collection for sex separation in 'Rear Aedes aegypti larvae from egg", male yield rate and female contamination rate in "Separate male Aedes aegypti pupae.", and survival rate in packing and shipping et al.

Have the above comments been addressed? I’m not sure how much I can contribute to this. Bob? Seth? (Bianca).  These questions are outside the scope of the paper or are already addressed in the paper (Seth / 17 Jan)

Minor Concerns:
Line 94, a specific reference needed. 
Done (Bianca)

Line 139, please give the density and sex ratio of mosquito in the cage.
· Bob or Bianca can you advise? (Seth) Unsure of density and ideally, the sex ratio is 1:1. Not sure if I should add? Bob? (Bianca) 

Line 141, give a maximum day to leave a cup in cage, as this has to be removed after mosquito bloodfeeding to avoid mosquitoes to lay eggs inside the cup.
· I added text to 1.1.2 but Bob or Bianca need to insert value range for approx. no. days. (Seth) I added 4 d to text (Bianca). 

Line 145, give a range of pupae density
· J.D., Bob, or Bianca can you advise? (Seth) I thought the sentence explained the density: “enough room for all pupae to come up for air simultaneously”. If not sufficient, Bob can you explain better? (Bianca). 

Line 209, What is the density of larvae in the tray ? Is the larval development tray also called rearing pans in the Tables of materials? If so, it is better to use the same name; if not, give the dimension of larval development tray.
I changed all trays to pans. (Bianca)

Line 309, how those females are used for recycling into the colony? This needs to be specific to avoid selection for large and early female pupae. 
Normally they are expected to be discarded. [Bianca did you write this? Is it addressed in the ms? (Seth)] Sorry for the confusion, we usually recycle by just putting them in a 1900mL tub and placing into the colony cage, but I changed to text to discard to make it easier (Bianca).

Line 517, what is age of mosquitoes when they are transferred from cage for mark, weighing and shipping?
· As for previous Reviewer’s comments … I think this implied in the tempo of the rearing protocol, but Bob or Bianca please add an approximate range of age-days to this step. (Seth) I added to 6.3.1. since it is Reviewer #3’s question, 2.5-3.5 days old should answer this as well (Bianca). 



