We thank the editor and the reviewers for overall positive evaluation of our manuscript. We appreciate reviewers’ comments and critiques that helped us to revise the manuscript. We believe that this improved the quality of our manuscript. We hope that our revised manuscript will be found acceptable for publication.
Below is our response, point by point, to the reviewers’ critiques and editorial comments.

Reviewer #1:

Minor Concerns:
Lines 48-85: consider combining paragraphs to shorten introduction. For methods paper, there is too much focus on previous results. Instead, emphasize the use of the method and explain the author's application for the method as well as different possible applications.
Response: The suggested changes have been made. Please see lines 44-70 and lines 108-111.

Line 107: clarify/elaborate. Should users replace agar plates every 3 hours, and then grow for 20 hours? This explanation was unclear.
Response: This has been clarified. Please see 1.7 and lines 140-142.

Line 116: Explain why take embryos whose trachea are expanded. Describe in detail how such embryos can be distinguished from others.
Response: This detail has been included. Please see 2.2.

Line 151: A few notes on potential problems in mounting or imaging and possible solutions may be helpful.
Response: Our mounting and staging technique is quite standard and notes are provided throughout the protocol to avert possible problems that may occur during these steps.

Line 171: I suggest dividing the analysis section in subsections e.g. 4a-measuring contractions by tracheal position, 4bmeasuring contraction with muscle specific GFP expression.
Response: This suggestion has also been included. Please see 4a (line 216) and 4b (line 248).

Line 285: more comments on general use or other applications of methods here (and/or in introduction).
Response: Suggested changes have been made in the introduction and further applications of the method are mentioned in the discussion (lines 404-408).

Reviewer # 2:

Major Concerns:
1. The most serious concern I have is that the method aims at quantifying contraction frequencies and amplitudes (see abstract), however it does not do that as presented. Not a single number is given. Without a major revision including these numbers I do not believe that this protocol will be very useful. Robustness needs to be shown. What number of animals is needed for a statistically significant difference?

Response: Number of embryos analyzed for both kinds of analysis in the paper was at least 8. This information is now included in the manuscript (line 244). An example how relative frequencies of  Type 1 and 2 waves can be analyzed by our method is shown in new Figure 4 for wild-type and POMT mutants. More extended analyses of series of contraction waves using our protocol can be also found in Baker et al, 2018 (ref. [7]). 

Minor Concerns:
2. The intro could mention the difference of type 1 vs type 2 waves.
Response: Type 1 vs. type 2 difference is now included in the introduction. (Lines 96-104).

3. Staging will not be precise if the plate is changed every 12h. This would require a change every hour (1.7).
Response: We do not advise to change the plate every 12 h, rather we suggest to change the plate 3-4 times every 12 hrs (see note on 1.7.). In addition, for more precise staging, we use the event of trachea been filled with air (stage 17e, Pereanu et al 2007). 

4. As the embryos are not dechorionated, they will not dry out. Thus, the statement in the protocol is incorrect (2.6).
Response: This statement has been corrected. 

5. Type 2 waves seem to split rather than to invert, thus the text is not accurate.
Response: We did not indicate that type 2 waves invert. Rather, we describe a type 2 wave as biphasic, with opposite direction of propagation at the two phases. We think that describing the type 2 wave as a split wave would be less clear and potentially confusing. 

6. Figure 3 has no labeling.
Response: Genotypes and dashed lines showing rotation of body segments have been added to Fig 3.

7. Senseless mutants are mentioned in the introduction but not elsewhere. Either delete or mention them in the results section.
Response: We have deleted the mention of sens mutants.

Reviewer # 3:

Major Concerns:
1. The precision of using a box to mark trachea positions (section 4.4) is not clear to me. A point may be more precise, but at the very least the authors should list the size of the box.
Response: The idea here is to mark and record the position of the trachea before and after muscle contractions because when the embryo rolls inside the eggshell the position of the trachea changes. This can be achieved by using a box or a point (as pointed out by the reviewer). A relatively small rectangular box, e.g., ~ 30x10 pixels, is sufficient to mark and record the position of the trachea. This information is now included in the manuscript (See 4a).

2. Regarding the muscle contraction analysis, it is not clear what is in the ROI that the authors are measuring. Is there a specific muscle, or set of muscles that is being measured?
Response: The ROI has fluorescent readout from muscles in it and we are measuring its intensity because when muscles contract the GFP intensity increases as compared to baseline. Ideally, the ROI should include all muscles from one anterior, one medial and one posterior body segment should be taken for analysis of wave patterns. To illustrate this better we have now included a movie that demonstrates muscle contractions and how fluorescence readout increases in response to contractions (See Movie 1).

3. It is unclear to me how the GFP fluorescence increased as a function of muscle contraction (section 4.11). Did additional muscles get pulled into the ROI? Are the authors now measuring a smaller region with the same amount of GFP because the muscle is contracted?
Response: Muscle contractions increase the GFP intensity as they bring more GFP into the vicinity of the focal area1 (Section 4b, lines 282-284). This is demonstrated in the movie of muscle contractions that we have now included in our manuscript (Movie 1).

4. I do not think that normalized GFP intensity can necessarily be an indication of contraction strength (section 4.12). It might be extent of contraction, but "strength" indicates force production.
Response: We have changed “strength” to “extent” throughout the manuscript.

5. I suppose the eventual video will mitigate some of this, but in many cases it took effort to determine exactly how a protocol would be completed. Cartoons showing how boxes are drawn and ROIs are determined could be of great help to the eventual readers.
Response: The reviewer is correct to point out that the eventual video will mitigate the confusion, but we have made additional changes and added movies and graphs that will help the reader to follow the protocol better. Drawing boxes in Image J is fairly straightforward and determining ROIs depends upon what the reader is interested in analyzing. E.g., we drew ROIs around trachea and muscles for our analysis. The video will also circumvent these concerns.

6. How the data in Figure 2A was generated is not clear to me. Better description of what the figure is, or another cartoon, could be of great help.
Response: Figure 2A shows an example of a peristaltic muscle contraction wave obtained by drawing ROIs and measuring normalized GFP intensity for muscle segments in an embryo over time. Each wavy line represents normalized GFP intensity from different anterior and posterior body segments of an embryo and peaks represent muscle contraction. The peaks appear slant because muscle contractions begin in a particular anterior/posterior segment and then occur in other segments in a consecutive manner (anterior to posterior or posterior to anterior). They do not occur simultaneously in all body segments. Therefore, muscle contraction peaks appear one after other throughout the body segments over time.

Minor Concerns:
1. Section 3.4 what is the acquisition rate?
Response: 4 frames/second, see 3.2.

2. Section 4 might be more accessible to the reader if it were divided into two sections (1) embryo rolling and (2) muscle contractions.
Response: This suggestion has been incorporated as Section 4a and 4b in the manuscript.

3. Line 175: You say, "Alternatively, the distance can be measured in pixels". I think that you mean microns.
Response: Yes, this has been corrected.


Reviewer # 4:

Minor Concerns:
*Please add a concluding sentence at the end of Introduction to summarize the observations and lead to protocol.
Response: Added, see lines 108-111.

*Protocol, section 1.7, "allow flies to lay eggs for 19-20 hrs": This seems to be a lengthy window for egg laying, because eggs collected after this time window will be 020 hours old and therefore they would not be synchronized. Wouldn't it be better to use more adult females, decrease the egg laying time window to 24 hours, and then age the eggs laid in this time window until they are 19-20 hours old?
Response: We agreed with the Reviewer and made the suggested changes (see 1.4 and 1.7).

*Protocol, section 2.3: It will be helpful if the authors show an image or provide some description so that the reader knows how to differentiate ventral from dorsal side in embryos at that stage.
Response: This has now been added, see note on 2.3.

*Protocol, section 4.14, and line 221: … if its profile has a peak, “which” arises at the anterior …
Response: Grammar Corrected, See representative results, line 328.

*Figure and Table legends, line 242: Instead of "Fig 1 A." use "Fig 1. A."
Response: Legends fixed.

Reviewer # 5:

Major Concerns:
1. It was surprising that the authors do not provide actual examples of visualizing wild-type or defective muscle contraction. Only single images are provided, which could be accomplished with fixed tissue. A movie of this type is critical to someone using this method for experimental analysis. We do not see what peristaltic movements, for example, mean or how one determines that these are defective.
Response: To make sure our readers understand what peristaltic muscle contractions are, we have included an example of movie (Movie 1), as well as graphs that depict series of contraction waves in WT and POMT mutants (Fig.4), illustrating that mutants generate a higher proportion of type 2 peristaltic waves, which is a characteristic phenotype of these mutants.  

2. Related to the above, even a series of still images from a time-lapse analysis of muscle contraction with time stamps would be helpful and seems appropriate.
Response: To illustrate peristaltic muscle contractions, we included movies that show fluorescent (Movies 1) and regular light (Movie 2) images of contraction waves. 

3. Diagrams of the method of mounting embryos and diagrams/overlays of how measurements were taken is also appropriate. These details are unique to this particular method, and should be fully explained with visual aids/examples.
Response: Our mounting and staging techniques are standard and routinely done (as pointed out by the reviewer) and are mentioned elsewhere2. Drawing ROIs for taking measurements in Image J is fairly straightforward and will be shown in the eventual video.

4. In contrast to Parts 1 and 2, much of which is available elsewhere, Part 3 is lacking many details that would ensure success. For example 1) how often is an image collected over the 3-hour period? 2) How is the embryo kept in place and in focus when it begins significant muscle contraction? 3) How is the embryo kept alive and hydrated during this time but does not drown from lack of oxygen for this three hour period (simply placing PBS on a slide is not sufficient if one is imaging for 3 hours, 4) how did they prevent photobleaching of the GFP, 5) what magnification is adequate, and so on. Also, what drivers and fluorophores are adequate for robust muscle expression (stock sources, genotypes of successful combinations and options are appropriate). The "Protocol" simply lists the equipment used. Does this mean that someone who does not have these specific resources or someone not familiar with this particular microscope or software cannot use this protocol in any manner? The method should be translatable to other setups. What type of image is saved, for example (see below).
Response: 1) The video is a continuous video of approximately 1-2 hrs and can be taken continuously up to the point of embryo hatching. 2) The embryo is inside the eggshell, which is sticking to a tape and thus does not move significantly when contracting. 3) The embryo remains alive and hydrated and PBS can be replenished if need be without disturbing the microscope setup or the embryo slide as we use water immersion lenses. 4) Photo bleaching of GFP is a potential complication and we have explained in detail how to circumvent this potential problem (see Note in section 4b. 6) Adequate magnification used is 10X and is mentioned in Section 3.1. We have not used any muscle specific Gal4 driver rather we have used a transgenic fusion construct of myosin heavy chain promoter and GFP (MHC-GFP) to express GFP in muscles (See section 4b). Other fluorophores have also been mentioned in the manuscript (See note in 3.1). The equipment details have been moved to table of materials. We are sure other microscopes and software setups can be suitable for using with this protocol but for analysis we have only used Image J and would recommend using that.

5. Part 4 is good on some details of how data is collected but is lacking in others. For example, how does one recognize that an embryo is rolling in the image?
(What does this look like? A movie or series of time point images of an example again seems appropriate).
Response: The reviewer brings a good point here and to that end we have included a movie (Movie 2) showing a WT embryo rolling. 

Minor Concerns:
1. Much of the experimental detail provided to the reader is general and very redundant with many other publications. Parts 1 and 2 describe very routine methods for embryo collection that have been available for more than 2 decades. These do not merit publication but, at the very least, none are cited.
Response: We agree that Parts 1 and 2 include elements of routine methods that were used in many previous studies. We decided to provide the description of these well-known steps, instead of simply including references, for a more complete and convenient protocol that can be easily used by researchers even without significant experience of working with Drosophila. However, per reviewer’s suggestion, we  added now a reference for a well-known compendium of Drosophila techniques that describes in greater detail some basic procedures related to our protocol, such as handling flies and collecting embryos (Roberts 1998).

2. It would be useful to include a section on troubleshooting. One example where this might be useful in Part 2 is on line 125 where they state that embryos will stick to the tape with their dorsal side up. This seems surprising unless one positions the embryos, so more information on this aspect would be useful.
Response: This is a routine procedure and embryos can be easily positioned this way. Embryos with the chorion tend to stick well to adhesive tape, but they still can be rolled to achieve   necessary orientation. We added this information in section 2.5.

3. Detail in this last section discusses general guidelines for imaging ("crop images to make file smaller") but does not mention image resolution or whether this is modified. Others such as the file type that can be successfully imported into ImageJ, necessary plugins, and so on may be very useful in translating this procedure to other microscopes or dedicated software. 
Response: We included details on video resolution and file type in 4.2 and 4.1, respectively.

Reviewer # 6:

Major Concerns: 1. It needs major improvement in grammar and detail for a reader to follow. 
Response: We edited the manuscript to add more details, and improve its clearness and grammar. 

2. It is also recommended that the authors alter the figures to include, as important examples, wave data from the mutants so that the reader can see "mutant behavior".
Response: As suggested, we included examples of wave movies (Movies 1, 2) and graphs that illustrate mutant behavior in wave generation (Fig. 4) 

Minor Concerns: 
2. Summary is misleading. The authors are not recording embryonic developmental processes. The authors are recording muscle contraction.
Response: Changes to the summary have been made as suggested

3. In the abstract, coordinated muscle contractions are not seen "early" during development in the Drosophila embryo (early in embryonic development is stage 5 for example). Coordinated contraction occurs at the end of embryonic development (stage 17). To that end, instead of stages, hours after egg laying should be included.
Response: Hours after egg laying (AEL) are now included, see note in 1.7.

4. At the end of the introduction, the authors mention briefly that Senseless mutants also show abnormal contraction patterns. These data should be included so that the readers have a sense of the different types of contraction behaviors that can be identified with this technique. Also it would be wise to include a conclusion at the end of the introduction. As is, the reader is left hanging.
Response: To avoid confusion and make the introduction more straightforward, we removed the mention of senseless mutants. Detailed information on contractions of sens mutants can be found in ref. [7], however, it’s beyond the main scope of our manuscript.  
5. The manuscript, but particularly the protocol, is poorly written and filled with grammatical mistakes. The authors should rewrite the manuscript using the same tense and in a more formal tone. The manuscript should be edited so that it is not vague and please remove jargon. More detail should be given. As examples, what are the genotypes of the "wildtype" embryos with green muscles? How many different muscle GAL4 drivers have been tested? Do the wave patterns change depending on which driver (with associated background) is used? One could imagine differences in wave patterns with different "wildtype" controls. The authors should also be consistent in terms of using abbreviations and while referring to Image J functions and commands. i.e. how to find the command in ImageJ.
Response: Wildtype is Canton-S. The green muscles are a green fluorophore conjugated to a stain called phalloidin, which stains actin filaments of muscles (See Fig 3 legend). Muscle Gal4 driver has not been used instead we used a fusion construct of myosin heavy chain promoter and GFP (MHC-GFP) to express GFP in muscles (See section 4b). To the best of our knowledge different Gal4 drivers should not significantly change wave patterns but then we can’t say for sure.  These details are now added to the manuscript. 

6. In the protocol and abstract the authors mentioned that this technique could be used to examine other embryo behaviors like "rolling" and "hatching". However, the authors have not explained how to analyze and interpret embryos "rolling" or "hatching" in control or mutant embryos. They have also not provided any graphs or images to demonstrate this process.
[bookmark: _GoBack]Response: We have added a rolling video for a wild type embryo (Movie 2). POMT mutants do not show defects in embryo rolling, but our method can be useful to assess rolling in other mutants Similarly, our live imaging approach can be used for studying hatching or other embryo movements during late embryonic stages.




Responses to editorial comments

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We corrected spelling and grammar issues.

2. Please provide an email address for each author.
Response: We have provided the email addresses of all authors  (lines 13-15).

3. Please revise the Introduction to include the following: A clear statement of the overall goal of this method; The advantages over alternative techniques with applicable references to previous studies; Description of the context of the technique in the wider body of literature; Information that can help readers to determine if the method is appropriate for their application. Please focus on the general types of results acquired.
Response: We have included the information requested above in the introduction (lines 50-60).

4. Please use SI abbreviations for all units: L, mL, μL, h, min, s, etc. Please use the micro symbol μ instead of u. Please abbreviate liters to L to avoid confusion.
Response: These changes have been made throughout the manuscript.

5. Please include a space between all numerical values and their corresponding units: 15 mL, 37 °C, 60 s; etc.
Response: These changes have been made.

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 and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Carl Zeiss, Hamamatsu, HCImage, etc. 
Response: We have moved commercial information about the microscope, camera etc., to the table of materials. Our analysis part of the protocol however pertains to specific software “Image J” and is still included in the protocol itself.

7. Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Response: We have removed personal pronouns throughout the protocol except for a few notes within the protocol.

8. Please revise the protocol to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion.
Response: The tense of the protocol is now imperative wherever possible except for a few “notes”. We have discussed the protocol in the discussion.

9. Section 4: Software steps must be more explicitly explained ('click', 'select', etc.). Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc.).
Response: Software steps are now explained in more detail and numerical values for certain ROIs have been provided (see edits in Section 4).

10. 1.1: Please specify the capacity of the beaker used. How many holes are made? What is the size of the needle?
Response: Information requested above is now included in 1.1.

11. 1.4: Approximately how many flies are needed?
Response: Information added in 1.4.

12. 3.1-3.5,4.1-4.14:Please write the text in the imperative tense to direct the reader to do something (e.g., “Do this,” “Ensure that,” etc.).
Response: The tense has been changed to imperative throughout the protocol.

13. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
Response: These recommended changes have been made throughout the protocol.

14. After you have made all the recommended changes to your protocol (listed above), please highlight 2.75 pages or less 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.
Response: Done. 

15. 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. Notes cannot usually be filmed and should be excluded from the highlighting. Please do not highlight any steps describing anesthetization and euthanasia.
Response: Done.

16. 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 substeps
where the details are provided must be highlighted.
Response: Done.

17. Discussion: Please discuss critical steps within the protocol.
Response: Critical step moved to the protocol (see Note on step 6 of 4b).

18.Figures 1 and 2: Please change the time unit “sec” to “s”. Please combine all panels of one figure into a single image file. Please include a title for each figure in
the figure legend.
Response: The recommended changes have been made. 

19. Table of Equipment and Materials: Please sort the items in alphabetical order according to the name of material/equipment.
Response: Items are now sorted in alphabetical order in the revised table of materials.

20. References: Please do not abbreviate journal titles.
Response: Full journal titles are now provided. 
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