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School of Biological Sciences
Division of Cell Biology and Biophysics

February 5, 2020

Editors
Jove

Regarding: Manuscript Number: JoVE61176

Dear Editors;

We read the reviewer comments for “ Circadian entrainment of Drosophila melanogaster” with great interest and excitedly embarked on edits to satisfy their requests. We believe all reviewer comments are addressed and are pleased to submit this revised manuscript for your consideration.

A detailed response to reviewers can found below. 

[image: ]Sincerely,


Ryan D. Mohan, PhD 
Assistant Professor
University of Missouri – Kansas City 
School of Biological Sciences
Division of Cell Biology and Biophysics
Kansas City, MO 64110 
MohanRD@umkc.edu
Office.p.816.235.5333 
Mobile.p.816.878.3097
https://info.umkc.edu/mohanlab/




Dear Reviewers;

Thank you for your thoughtful and constructive comments. We have engaged in a series of edits to address the points made during initial review. Here, we list the changes executed. We believe these edits result in a better, more clear representation of circadian entrainment and the protocols necessary to achieve success in this experimental field. Our responses are in blue text. 

ESSENTIAL REVISIONS: 

Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

This is done

2. Please submit each figure as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps., .svg).

This is done

3. 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).] For more than 6 authors, list only the first author then et al.

This is done

4. Please include volume and issue numbers for all references.

This is done

5. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.

This is done

6. Please remove the embedded Table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
This is done

7. Please revise the table of the essential supplies, reagents, and equipment. 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.

This is done

8. Please revise the title to remove superfluous words such as: “For the purposes of”. Please be more direct with the title.

This is done

9. Please provide affiliations and email addresses for each author.

This is done

10. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).

This is done

11. 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.

More clarity has been added to the protocol steps including:
1.  The addition of a protocol on fly food preparation
2.  Citing additional sources that further explain certain protocol concepts to help readers understand why our lab did our experiment a particular way. 
3.  Addition of more detailed protocol steps to eliminate possible confusion

12. 1.1: What is the strain of the fly? How many flies are used in a bottle? What are the conditions for growth? Please quantitate large amounts of pupa. How big is the bottle?

The protocol steps were edited to be more detailed to answer these questions

13. 1.3: What is used for fly food?

This question is addressed in the first section of our protocol.

14. 2.1: How are males differentiated from females? What is the desired number and the desired time point? How is the CO2 anesthesia done? What are the collection times? The ZT1/ZT7/ZT13/ZT19 labels must be explained. Cite the table.

These have been done

15. 3.1: What is the light parameters? Dark:Light schedule?

This has been specified

16. 4.1: Presumably, the formaldehyde solution in PBS is the fixation solution? Please clarify.

This step has been clarified

17. Please specify all tube sizes.

This is done in the protocol steps

18. As western blot and microscopy are shown as results, please add the details to perform these characterization steps in the protocol as well.

We added references for these techniques as a complete protocol would necessitate an entire article. Please see :

Kelly, S. M., Elchert, A. & Kahl, M. Dissection and Immunofluorescent Staining of Mushroom Body and Photoreceptor Neurons in Adult Drosophila melanogaster Brains. Journal of visualized experiments : JoVE. 10.3791/56174 (129), 56174, (2017).

And

Au - Eslami, A. & Au - Lujan, J. Western Blotting: Sample Preparation to Detection. JoVE. doi:10.3791/2359 (44), e2359, (2010).

19. Please number all figures and tables. Please provide a title and short caption as well.

This has been done

20. Western blot image: Please include a space between the number and the unit: 245 kDa.

This figure has been remade and this change is included in the new figure. 

21. Microscope image: Please provide a scale bar.

This has been done

22. Please reference the figures in the manuscript text.

This has been done

23. As we are a methods journal, please revise the Discussion to explicitly cover 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
 
These topics are now addressed in the discussion section

MAJOR CONCERNS:
Protocol should be reorganized to focus on Fixation/collection/storage for samples destined to be used for immunofluorescence or protein/nucleic acid extraction. Currently, it all runs together and someone trying to follow the protocol for an experiment could easily get them mixed up.

The protocol section has been edited to address these concerns

- Authors should specify in 1.1 how many days after mating a researcher would expect to see this. 5-7 days at 25 deg C would be a good place to start. Also, no note is made about how to store bottles of flies at this point. Previous articles about food, storage, and husbandry of Drosophila should be linked.

These have been done

- Using excess flies to create new crosses as listed in 2.2 is entirely dependent on the crosses originally made. For wild-type or true-breeding stock lines, this is fine. However, if genetic crosses were made and the entrained flies are in an F1 generation/heterozygotes, section 2.2 is entirely inappropriate, and new crosses will need to be made. The "excess" flies could thus be continued to be used in the protocol as described, since its primary purpose is to create large quantities of flies for study.

We make note of entraining wild type drosophila in the protocol

- Authors need to specify more into the incubation step. Light/Dark cycles of 12 hours lights on:12 hours lights off on an automated timer is common, but the timing of the beginning of a cycle can be set to whenever is convenient for a researcher. Authors should specify that it takes 3-5 days for flies to become entrained to that light schedule over one they were previously on (say, that of the research lab or another incubator) and cite proper evidence for this. It is also crucial that the incubators themselves be in a light controlled room, as related to section 5.2. To open the incubator to collect the flies, the room's surroundings must also be light tight. You can create light-tight spaces by using black out curtains, red light, and ensuring that any electronic switches with LED lights are covered with electrical tape and black construction paper.

More specification was given to this section to inform the reader of the following:
1. ZT time zones were solely used as reference to our lab’s particular experiment
2. Two separate incubators are utilized in order to allow for light and dark collections to occur during the day to avoid overnight collections
3. Explained the idea that drosophila are insensitive to red light and supplemented that claim with a research paper

- Similarly, authors should describe the ZT system and define the light/dark cycle. The timing schedule listed in the table is only one example of how a light schedule can be displayed. In a 12 hour light/dark cycle, ZT0 is lights on and ZT12 is lights off. It should also be clarified that in that table, two different incubators are being used so that dark-collected flies can happen during a normal workday to avoid overnight time points.

This was done via the edits done to correct the previous concern

- The authors specify that these techniques can be used to store samples for prolonged periods of time, however show no results attesting to the stability of the samples. They do show a western blot of the period protein but the following experiments would add more confidence into their entrainment and storage protocol:
o Take two batches of flies and entrain them to inverse light cycles. Repeat the western blot on both and show inverse staining of the period protein.
o Immunofluorescence staining of the period protein over the individual time points to show specificity and circadian rhythmicity.
o Either a western blot, nucleic acid extraction, or immunofluorescence experiment on day of fixation, 2 weeks after fixation, and 2 months after fixation to show that the samples have not degraded. Authors should also give a "shelf-life" of stability for each of the sample types.

Information has been included based on our lab’s trial and error experiments on brain viability limits to reflect the stability of samples after entrainment and fixation for both immunofluorescence and protein extraction.

MINOR CONCERNS:
- Authors should emphasize in the abstract and the last paragraph of the introduction

We believe that proper emphasis has been given to each of these parts to address the main objective of our manuscript protocol.

- Authors should specify vial and bottle sizes within the protocol - this is important because 50-100 flies in a smaller vial will not be entrained as easily due to social interactions and may introduce sleep deprivation artifacts to the experiments.

Vial and bottle sizes have been specified

- Section 1.3 is unnecessary or could be combined with step 1.2. Simply emphasize that all adults need to be cleared to prevent contamination of offspring with adult flies.

This has been done

- Paint brush size should be specified. It is best to use a size 00 or 000 paintbrush.

This has been done

- Authors should specify that with females collected, many, if not most, may not be virgin. When doing collection from female vials, one should be careful not to contaminate the sample with larvae specimens, especially for samples destined for protein or nucleic acid extraction.

This concern has been addressed

- In section 5.1, it would be more accurate to describe exactly how to transfer the flies without anesthesia, or a link to another protocol on the handling of flies should be provided. It is not so much of a "guiding" method, which sounds gentle and would result in the release of many flies. A suggestion: "When collecting… immunofluorescence, tap the flies down to the bottom of the bottle gently to not embed them in the food, remove the cap, and invert the bottle into a funnel over the vial with fixative solution. Tap flies from bottle into vial."

This protocol section has been specified

- Also in section 5.1, researchers should specify that flies for protein or nucleic acid extraction should be transferred in a similar manner into the frozen Falcon tube mentioned in section 4.1.

This protocol section has been edited to address this concern

- In section 6.2, the vial is removed from the mixer, not the flies. The current wording implies that the flies were removed from the tube.
The wording has been changed

- Authors do not need to specify which time points the researcher should collect flies. The experiment the researcher is doing will determine which time points are necessary. Authors should say that for their experiments, ZT 1, 7, 13, and 19 were typical, but that collection may vary depending on the aim of the experiment. Specify that ANY collection done in dark (ZT12-24) should be considered light-sensitive.

This concern has been addressed

1. The keywords are odd. What is Ataxia?

Keywords have been edited to better reflect the manuscript

2. Abstract: "circadian rhythms coordinate biological activity to earth's orbit around the sun". "earth's orbit around the sun" may be "earth's rotation"? Please check it.

This has been checked 

3. The sampling protocol is mainly for immunohistochemistry, but the part of the method can be used for protein/RNA extractions. However, it is sometimes confusing to separate the two things. For example, in "4. Fixation" a way to collect many files in Falcon tubes is described, but we would not call "Fixation" for collecting the samples for protein/RNA extractions. So, I would suggest that the authors should first write only about the sample collections for immunohistochemistry from "1. Collecting flies of defined age" to "6. Nutating mixer and Storage". After that, write 1-3 steps are exactly the same for sample collection for protein/RNA extractions and add the part of step 4 and 6.3.

The protocol section has been reorganized to address this concern

4. step 2. Fly separation: Why do the authors separate 50 males per vial and 100 females per vial to collect 100 males and 100 females? Please explain it.

This step has been explained

5. step 5. Collection: Actually, Drosophila can see the red light and the circadian clock can be reset by it (e.g. Hanai et al., 2008, Neuroreport). However, they are relatively insensitive to the red light and short exposure of it does not affect the clock.

This step has been reworded and now is linked to the above-mentioned research paper

6. In step 5. Collection: It would be important to mention that CRY is extremely sensitive (Vinayak et al., 2013, PLOS Genet) and experimenter should be extra careful with blue light.
The protocol section explains the importance to block out all other sources of light outside of red light, thus effectively addressing this concern

This is an excellent point and has been added. 

7. In the western blot result, there are three bands. Which one is the PERIOD protein?
This figure has been remade and a reference included to unambiguously identify Period.

Edery, I., Zwiebel, L. J., Dembinska, M. E. & Rosbash, M. Temporal phosphorylation of the Drosophila period protein. Proceedings of the National Academy of Sciences of the United States of America. 91 (6), 2260-2264, (1994).



Thank you again for these thoughtful comments. It was a pleasure to develop this manuscript and we believe that it is now stronger after revision. 

Sincerely, 
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Ryan D. Mohan, PhD
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