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Paris, April 19, 2021


To Vidhya Iyer
To the Editorial Board of JoVE



Dear Vidhya Iyer

Thank you very much for your interest in our manuscript. We are now submitting a revised version of our previous manuscript JoVE62688 entitled “Nuclear migration in the Drosophila oocyte”. 
We have addressed the editorial comments and all the points raised by the referees and modified the present manuscript according to their recommendations. Furthermore, according to your recommendation, all changes are highlighted in the text. As you recommend, we have also highlighted in yellow the protocol text that will correspond to the protocol section of the video.

We hope that you will find that we have met satisfactorily the suggestions and comments made by the reviewers and we wish to thank you for your help in the edition of our manuscript.

Yours Sincerely, 

Antoine Guichet




Reply to reviewer's comments
First of all, we would like to thank all three reviewers for their comments and suggestions. We believe that addressing the points brought up by the reviewers have helped us to further clarify the results and improve the manuscript. 

Reviewer 1
We agree with the different points raised. We modified the manuscript taking into account all the suggestions of the referee.

Point 1: 
More details in the protocol section are needed, i.e microscopy section..
We have modified accordingly the protocol section (lines 105-106): “The migrating nuclei are imaged on a spinning-disk confocal inverted microscope CSU-X1 equiped with a sCMOS PRIME 95 camera.” In addition, we expanded the Imaging section (lines 157-167)

I also recommend citing previously published detailed protocols in egg chamber dissection (i.e Preparing Individual Drosophila Egg Chambers for Live Imaging doi: 10.3791/3679)
We have added the following references (lines 263)

Point 2:
Quantification of time-lapses is required for most publications. Did the authors analyze nucleus migration with any tracking software? If so, please describe it in the main text.
We have modified accordingly the protocol section (lines 169-171):
Step 7: Image analysis
7.1 The movies are processed on the software Fiji, using the plug-in Orthogonal view, and the nuclei are tracked manually.

Point 3:
One of the main challenges of imaging egg chambers in suspension is that they are floating, making it difficult to keep them in frame for long periods of time. What are the authors' thoughts regarding this issue and how did they solved it? 
We have modified accordingly the introduction section (lines 75-79): “In order to limit the movements that induce oscillations of the egg chambers after their dissection, we designed an observation micro-chamber measuring 150 μm in height (Figure 3A). This is marginally higher than the size of a follicle at stages 10 and 11. It considerably limits the vertical movements of the sample while preserving the rotation of the egg-chamber, thus resulting in limited defects on follicle development.”
and in the discussion section (lines 265-268): “The main advantage of this setup is to limit the movement in Z without exerting pressure on the sample. Thus, the oocyte can still move freely and this is the reason why first, the 40X objective is used and second, z-stacks are acquired along 40 µm, while the oocyte is around 20 µm height at stage 6.”


Point 4
Is there a specific reason why the chamber is made of aluminum? Can it be made with other materials such as plastic?
We have modified accordingly the discussion section (lines 275-278): “Aluminum, in addition to its safety for the sample, has been chosen for its strength, durability, and ease of cleaning. Other materials have not been yet investigated under these conditions. Use of plastic with the development of 3D printer is tempting, however it has to be very precise in order to form a hole of 150 µm height.”

Point 5
I recommend the authors add a comment about additional applications of this chamber
We have modified accordingly the discussion section (lines 298-301): “Furthermore, as this micro-chamber allows to culture the dissected egg chambers for a relatively long period of time, its use can be extended to the study of other dynamic mechanisms of drosophila oogenesis that need to be assessed ex vivo (e.g : cytoplasmic streaming in the oocyte, follicle rotation, follicle cells morphogenesis,…)”.






Reviewer 2
We agree with the different points raised. We modified the manuscript taking into account all the suggestions of the referee.

Point1
The writing is at times very hard to understand, both because of English grammar/usage issues and because some explanations are not clear enough. The text will require careful copy-editing.
We apologize for this and we have modified the text accordingly.

Point 2
Line 145: what is a 15 min delta t timepoint of 15 min?
We have modified accordingly the protocol section (lines 164-166): Set-up the experiment: take a time-lapse of 12 h with interval of 15 min. 41 sections with an interval of 1µm centered on the nucleus. It is recommended to set a maximum of 12 positions in these conditions.

It would be useful to comment on how long it takes to acquire the 41 z sections, so that the reader has an idea how the image collection time compares to the time interval. 
We have modified accordingly the protocol section (lines 165-168): “According to the exposure time described above, this setting allows acquisition of one position in around 45 seconds. Therefore, with the delay due to position changing, it is recommended to set a maximum of 12 positions in these conditions.”

Finally, to allow readers to adjust the protocol to their own needs, it might be useful to know how the 15 min interval was chosen. Does more frequent imaging cause phototoxicity or bleaching? 
 We have modified accordingly the protocol section (lines 106-110): “Multi-position images were acquired by time-lapse every 15 min at 24 °C. 15 min interval allows to perform multi-position acquisitions with limited photobleaching the fluorescent proteins and phototoxicity for the samples. Furthermore, a shorter interval would not provide much more informative data for the following of the nuclear trajectories.”

Point 3
Line 162: It is crucial for the reader to be able to determine if their samples develop normally or are dying. This requires a bit more detail than what is provided in the text.
We have modified accordingly the section representative results (lines 191-198): “On the contrary, membrane deformities disorganized follicular cells, stunted cells and shrunken nuclei are the first signs of dying egg chambers (Movie 3-4). Upon the observation of these degenerative egg chambers, the nuclei movements are no longer exploitable for analysis. Usually we do not observe any degenerated oocyte before 8 h of imaging and the rare cases of early degeneration are due to problems during the dissection or mounting steps. We consider that 50% of oocytes are still alive after 10h of imaging.”
Moreover, we added some arrows on Movie 3 and provide another example of degeneration with the Movie4 to show a case of early degeneration due to incorrect mounting or egg chamber deterioration during dissection 

Point 4
Lines 164-166: I do not understand how using a 40x objective guards against excessive movement. Is the idea that at higher magnification movement of the egg chamber might be so severe that the sample would no longer be in the field of view? This needs to be clarified.
We have modified accordingly the section representative results (lines 199-206): Excessive movements could be an additional issue resulting in unusable data and further analysis, as the egg chambers will not remain in the imaged frame. To circumvent this problem, we use a 40X objective that gives a sufficient frame of observation and allow movements of the egg chambers along the x-y plan while providing enough resolution for a qualitative assessment of migratory path taken by the oocyte nucleus. In addition, to limit the effects of excessive movements in the z-axis and in order to keep the oocyte within the range of the z-stack we perform z-sections over 40µm stack (41 sections 1µm apart), while stage-6 oocyte has a size of 20µm.


Point 5
I am unclear about whether I am supposed to evaluate the text on page 17. 
We apologize for this, but we don’t know what the reviewer is referring to as our manuscript was only 9 pages long.

Minor points
1: Under step on1, the preparation of 200 µl imaging medium is described. However, the sum of the three components is 234 µl. It should be made clear if some of the 200 µl Schneider medium is removed and replaced by fetal calf serum and insulin, or whether the total final volume is indeed higher than 200 µl
We have clarified this protocol section (lines 113-117): 
Imaging medium preparation
1.1  Prepare fresh media on the day of use: pipet 200 µl of Schneider medium (containing L-Glutamine and 0,40 g/L NaHCO3 complemented with 10% heat-inactivated fetal calf serum, 100 U/ml penicillin and 100 mg/ml streptomycin).
1.2 Supplement with 30µL of insulin 10 mg/mL
1.3 Add 4µL of heat-inactivated fetal calf serum

2) Step 2: I presume that there might be a challenge with applying too much silicon grease so that it spills over into the observation chamber when the coverslip is applied. Some guidance should be given on how much to apply and whether spillage into the imaging chamber is a problem or not.
This is indeed one important step. We have modified accordingly the protocol section (lines 120-126) and illustrated this point in the new figure 4. We will also pay particular attention to this point when making the accompanying video.
Step 2: Observation-chamber preparation
2.1  With a pipette tip, apply a small amount of silicon grease all around the hole on the underside of the punctured slide (Figure 4D).

3) Movies 1 and 2: In what I downloaded, movie 1 is the cropped version of movie 2, not the other way round as described in the manuscript.
We apologize for this and we have modified the movies accordingly.

4) For the movies, it would be very helpful to explicitly state somewhere that the numbers in the upper left corners are the time (in hours) elapsed since the start of the imaging.
We apologize for this and we have modified the movie legends.




Reviewer 3
We agree with the different points raised. We modified the manuscript taking into account all the suggestions of the referee.

 Point1
It would be great to have more detailed information on step 3 and step 4, such as the references of the different dissection tools (for instance, "forceps", "hook needle" and "thin needles"). 
We have modified accordingly the protocol section (lines 103-104) and illustrated this point in the new figure 4. In addition, all the precise references of the used tools are provided in the accompanying table of materials
For the dissection, it is recommended to use stainless steel forceps with a tip dimension of 0,05 x 0,02 mm, and 0,20 mm diameter needles for separation of the ovarioles (Figure 4B, C).

Point 2
The authors could add an image of the drosophila ovary development to visualize the different stages, identifying stages 6 and 7. This image could be fused/included together with Figure
As suggested, we have illustrated this point in the new figure 1. 

Point 3
In the introduction, after line 76, the authors describe the design of the aluminium insert (which they refer to "piece of aluminium). This description should be part of the protocol since it is a key feature for the implementation of the method described.
We have modified accordingly the protocol section (lines 96-99):
For this live-imaging assay, a 1 mm thick piece of aluminum, which is nonreactive for the sample, has been cut into the dimensions of a microscopy slide. It has a 16 mm diameter hole in the center of the slide that has been counterbored to 0,85 mm. This counterbore has an additional 6 mm diameter hole with a depth of 150 µm (Figure 3A).

Point 4 
In the introduction, line 81-85, the authors describe how to assemble the coverslip, add the sample and seal the chamber. This should not be part of the introduction since it is describe in step 4 to 6.
We have modified the text accordingly.

Point 5
In step 5, the authors should provide the reference for the permeable membrane.
We provide the reference in the table of materials

Point 6
In step 6, the authors should provide more information about the microscope they are using to allow a more efficient implementation by other labs.
We have modified accordingly the protocol section (lines 105-106): “The migrating nuclei are imaged on a spinning-disk confocal inverted microscope CSU-X1 equiped with a sCMOS PRIME 95 camera.”
Furthermore, we have expanded the imaging section (lines 157-168). Especially we now give details on laser power and exposition time that we use.

Also, is there any temperature control?
We have modified accordingly the protocol section (lines 106-107):
[bookmark: _GoBack]Multi-position images were acquired by time-lapse every 15 min at 24 °C.

Point 7
Part of the originality of this protocol is to visualize nuclear migration in 3D. It would be interesting to add some 3D reconstructions to show this.
While we have performed few attempts of 3D reconstruction, we mostly analyze our movies manually as stated in the Image analysis (lines170-172). Also, we believe this would deserve a detailed description that would be beyond the scope of this publication.

Point 8

If the fly lines used are available in public repositories, please provide references number and/or other relevant information.
The flies are not available in public repositories but have been previously published and references are provided in this manuscript (Ref#9 and #10). All stocks are available upon request
(Lines 89-94) : “To label the plasma membrane, it is recommended to use a P[ubi-PH-RFP] that encodes the Pleckstrin Homology (PH) domain of the Human Phospholipase C ∂1 (PLC∂1) fused to RFP. This PH domain binds to the phosphoinositide PI(4,5)P2 distributed along the plasma membrane of the oocyte9. For the nuclear envelope, the P[PPT-un1]Fs(2)Ket-GFP protein-trap strain where GFP is inserted within the gene encoding the Drosophila ß-importin displays an homogeneous and intense signal10.”


Point 9
How robust is the protocol? What is the % of ovaries at stage 6 that follow nuclear migration?
We have added some details in the results section (lines 194-198) : “Upon the observation of these degenerative egg chambers, the nuclei movements are no longer exploitable for analysis. Usually we do not observe any degenerated oocyte before 8 h of imaging and the rare cases of early degeneration are due to problems during the dissection or mounting steps. We consider that 50% of oocytes are still alive after 10h of imaging.” And we modified accordingly the discussion section (lines 288): “On average, one third of the imaged nuclei are viable and can be analyzed.”

Point 10
Movies 1 and 2 are switched.
We apologize for this and we have modified the movies accordingly.

Point 11.
Authors should provide the Schneider medium composition information.
We have modified accordingly the protocol section (lines 113-115): “Schneider medium (containing L-Glutamine and 0,40 g/L NaHCO3 complemented with 10% heat-inactivated fetal calf serum, 100 U/ml penicillin and 100 mg/ml streptomycin).”

Point 2.
Figure 2 should have pictures of the device.
The device shown in the former Figure 2, now figure 3 is also presented with several pictures in the new figure 4
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[image: Macinthosh HD:Users:isabelle:Desktop:Capture d’écran 2017-06-22 à 13.56.53.png][image: Macinthosh HD:Users:isabelle:Desktop:Capture d’écran 2017-06-22 à 13.55.54.png]
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