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May 6, 2019

Dear Dr. Bajaj,

We are pleased to submit this revised version of our previously reviewed manuscript entitled “Use of Drosophila S2 Cells for Live Imaging of Cell Division” to JoVE for your consideration for publication.

We have made all formatting changes requested in the Editorial Comments, apart from the journal title formatting of the references (comment #13). We use EndNote and downloaded the Style file directly from the link provided in the ‘Instructions to Authors’. If you would like them changed/expanded, please inform us as to which specific EndNote Style we should use. 

We sincerely appreciate the reviewer comments and their collective efforts to improve the quality of our manuscript. We have, to the best of our ability, addressed the concerns raised by each reviewer. Below we detail our responses, including indicating the changes to the manuscript where relevant, to each reviewer comment. We are confident we have satisfied each concern and hope the reviewers and editorial staff agree that our revised manuscript is a stronger presentation of the protocol.

Reviewer #1:
1. The reviewer’s suggestion to including methods for S2 cell transfection and generating stable cell lines certainly has merit. Although we agree it would be of potential benefit to some readers, this is unfortunately not the focus of the manuscript and discussions with editorial team explicitly instructed us not to focus on this aspect. As a compromise, we have added a short, general statement about stable cell line generation and provide references to excellent resources for additional details (Lines 95-100). We also provide information and a link to the DGRC as the reviewer suggests (Lines 122-124).

2. We have now added a “NOTE” line (lines 199-201) to direct readers to western blotting as the preferred technique for assessing RNAi efficacy. We have also added a statement that suggests readers try alternative transcript targets (e.g. alternative RNAi amplicons) if their first fails. We add a link to the Harvard SnapDragon web-based design engine as our preferred method of RNAi target and primer design (Lines 201-205).

We have added a suggestion to decrease image acquisition frequency or number of z-stacks taken as alternatives to reduce photobleaching (Lines 417-421).

Finally, we add a new section in the Discussion, ‘Avoiding Photobleaching and Phototoxicity’, specifically referencing the signs of damage suggested by the reviewer (lines 779-804). We suggest that if these phenotypes are seen, the reader consider reducing image exposure time, frequency, and/or z-stack number. Regarding mitotic arrest, in order to differentiate between photo-damage a bona fide phenotype of RNAi treatment, we suggest that readers perform a co-RNAi treatment against components of the Spindle Assembly Checkpoint (e.g. Rod, Mad2). If such treatment suppresses the arrest phenotype, this can add support to it being due to the original RNAi treatment rather than general photo-damage.
· Finally, videos and still-frame images presented are cropped from original files to focus on individual cells. However, the 60x objective used for actual imaging captures many (~100) cells within the field of view for any given experiment. As a result, we often experience multiple mitotic cells within one imaging experiment. Notably, in many cases we will witness one fully-arrested cell along with another cell that, while mitotically delayed, still divides. This cell that completes mitosis was, however, subjected to the same photoexposure dose as the arresting cell. This result is more consistent with the arresting phenotypes being due to a molecular effect of the dsRNA treatment rather than phototoxicity. As this argument is admittedly nuanced, we have not included this discussion in the manuscript, although we would be happy to if the editorial team thinks it is warranted.


Reviewer #2:

1. We have added details about the typical exposure times for GFP and mCherry (Lines 420-421).

2. We have added details about the typical times expected for progression through subphases of mitosis, specifically highlighting that S2 cells are known to be limited at the metaphase-anaphase transition (Lines 734-741).

3. We add a description of our typical percent transmittance and discuss the advantage of optimizing this against exposure time to maximize signal while minimizing photo-damage (Lines 420-421; 779-804).

4. We have clarified the “dark spot” being found in the tubulin (mCherry) channel (Lines 438-446). We have also added an arrow to the first still frame image in the figure to clearly indicate its appearance to readers.


Reviewer #3:

(Major comment) – Along with similar concerns raised by other reviewers, we have attempted to better address the issue of photo-damage/toxicity and its potential to complicate phenotypic interpretations (e.g. cell cycle arrest due to RNAi vs. phototoxicity). We appreciate the suggestion and agree it was an oversight not to more clearly discuss the importance of distinguishing potential artifacts of cell toxicity. We have added additional details regarding image acquisition and temperature as requested (420-421; 426-427). In the event of a mitotic arrest phenotype, we first suggest users reduce image acquisition frequency (which will lower photoexposure dosage). This is the optimal first step as it will not only reduce phototoxicity likelihood, but should not sacrifice significantly the video resolution. Other simple modifications include lowering exposure time and/or transmittance (see Reviewer 2). A more ‘invasive’ measure we recommend would be the treatment with RNAi targeted against a component of the spindle assembly checkpoint (e.g. Mad2 or Rod that we have successfully used). If an arrest phenotype is due to non-specific cell damage (e.g. defective microtubule dynamics), such treatment is less likely to suppress the arrest compared to a bona fide effect of the gene of interest in the original experiment. This method, however, should not be taken as conclusive, but rather as additional support together with simple modifications to the imaging protocol that directly reduce photoexposure. This discussion can be found on the new Lines 779-804.

1. We have replaced the old Video 2 with an alternative example (new Video 4) for what we now label as “ShotRNAi Arrest”. This video is of higher quality and on par with the other videos. Still-frame images have also been updated in Figure 1 to match. Furthermore, this video is less striking in the “opticution”-like effects noted by the reviewer for the original uploaded file. We have also added a new video (Video 2) and images to Figure 1 for a “ShotRNAi Delayed” phenotype wherein the cell has a significant delay in anaphase onset yet does proceed through mitosis without arrest.

2. We have now added time-stamp annotations to all videos. The text first appears at NEBD, 00:00:00, for each and continues through the end of the video.

3. We have changed the NEB acronym to NEBD throughout the manuscript as suggested.

4. We agree that the dsRNA treatment represents a new phase of the protocol worth designation as a new section. As such, the old “1.2” has been made “2.1” and numbering of all subsequent sections have been adjusted accordingly.

5. This has been fixed.

6. We have added a short description of what we mean by “infrared focus check” and indicate that specific nomenclature will differ by software manufacturer (Lines 353-356). However, we avoid using any specific term to comply with JoVE instructions on not using proprietary names. 

7. [bookmark: _GoBack]We have now explicitly defined the Shot gene (Lines 541-542).

8. This is indeed a JoVE formatting issue. Thus, we have left the manuscript order as is.
 

Reviewer #4:

1. We have added a statement regarding the approximate %cells in prophase and ideal for selection (Line 531). This is also expressed in an average time scanning for an ideal cell in between each experiment (Lines 531-532).


We hope you agree that we have sufficiently fulfilled the reviewer requests. Should you need any further information or clarification please do not hesitate to contact me. My co-author and I look forward to your editorial decision and discussing the next steps in the process.

Sincerely,
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