Editorial and production comments:
Changes to be made by the Author(s) regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We have done that.

2. 2.2: What concentration of CO2 is used? 
The concentration is 99.9% pure CO2. This is a standard technique for putting flies to sleep. This information was added as a comment in the Table of Reagents.

3. 4.3: Incubate at what conditions? 
Clarified instructions to denote incubation at room temperature. 

4. Figure 1 and 2: Please provide scale bars. 
Scale bar has been added to Panel 1C and Figure 1’s legend as well as Panel 2B and Figure 2’s legend.

Changes to be made by the Author(s) regarding the video:
1. Please revise the narration to be more homogenous with the written manuscript. Ideally, the narration is a word for word reading of the written protocol. You can revise the written protocol to match up to the narration. 
The written manuscript has been revised to match the video narrations.

2. Remove the background music
The background music has been removed.

3. Hold on the chapter titles for a second or two longer
The chapter titles have had approximately two seconds added.

4. On the title card at the beginning there is an extra space between "Cell" and "and" on the first line of the institution
These spaces have been corrected.

5. Remove the city, state, and zip code on the institution on the title card
These have been removed.

6. Missed some dissolve transitions at 1:38, 4:07, 5:45
Cross dissolves have been added at these time points.

7. Chapter title screen "glitches" in early at 6:33
This has been fixed.

8. Arrows in the results segment at 6:43 and 7:53 fade in too slow and quickly cut out. Make the fade in quicker, and have them fade out
The arrows now dissolve in and out in 0.3 seconds

Please upload a revised high-resolution video here:
https://www.dropbox.com/request/F2GxM0EJDCuhMAzC7wIq?oref=e

Response to reviewers:

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this manuscript, the authors describe methods to visualize oxidative stress on the Drosophila ovary. They detail the approaches for inducing oxidative stress in the ovary and demonstrate how to visualize the effects of oxidative stress on two different structures: mitochondria and bliss particles. They demonstrate the efficacy of their approach and the protocol is sufficiently detailed to allow for application of this protocol. This approach can be used more broadly to visualize the effects of oxidative stress on other cellular structures. In addition, these approaches can be adapted to examine the effects of other treatments on cellular structures via live imaging.

Major Concerns:
Video 5 appears to resemble the control data more in Video 3 than Video 4. However, the figure legend describes this data as having Clu::GFP in white, as shown in Video 4. Please confirm labeling in the figure legend for this video. 
We have corrected the figure legend of Video 5 to reflect that white = TMRE dye, not Clu::GFP.

As figures and videos have been reused with permission from previous work, this previous work should be cited throughout, particularly in the figure legends (Figure 3, Figure 4, Video 3, and Video 4.). 
Citations for Sheard et al. Dev Biol. 2020 have been added to the figure legends for Figure 3, Figure 4, Video 3 and Video 4.

Minor Concerns:
Line 116 is unclear, it seems that perhaps it should read " if the ovaries do not smoothly remove…"
This is the correct interpretation. For clarity, the sentence has been changed to read “if the ovaries do not come out smoothly using this method…”(Line 141)

Line 145: Please write out what TMRE stands for on first use. 
Added tetramethylrhodamine, ethyl ester. (Line 131)

Line 185: perhaps it should say the proper dissection and isolation.
This is correct. Replaced the word “of” with the word “and”. (Line 218)

Line 189-90: It would be helpful to state here which control video we should compare video 5 to. 
This has been clarified to reflect that the comparison is between Video 5 and Video 3 in lines 224-229. Video 3 is the control video in which imaging was restarted quickly after hydrogen peroxide addition. Healthy, intact mitochondria are visible at time 0, and the mitochondria become clumped and lose their membrane potential over the duration of the video. Video 5 is an illustration of a delayed start to imaging after hydrogen peroxide addition (as a result of the sample position shifting after H2O2 was added). The mitochondria in Video 5 are already clumped and have lost membrane potential by the time the sample was re-found on the microscope and imaging was restarted.

Line 290: What does CCCP stand for?
Added carbonyl cyanide m-chlorophenyl hydrazone. (Line 342)


Reviewer #2:
Manuscript Summary:
The video is nicely presented. Images are perfect and narration is very clear. Procedure is well explained. Relevancy to other scenarios is made clear. Given the potential to get imaging artifacts this is a useful method to see presented in detail.

Major Concerns:
None

Minor Concerns:
1. I don't think most people will know what bliss particles are, so suggest a sentence of explanation. Not clear if or how this links to mitochondria.
Added a concise description of why Clu particles are called bliss particles in lines 69-73. While Clu is important for mitochondrial function, Clu particles are used here as an example of a subcellular structure whose localization is sensitive to cell stress.

2. Type line 116: "Note: if the ovaries do smoothly "
This has been clarified. (Line 141)

3. Line 155. Would be useful to state the optimum excitation and emission wavelength for TMRE. 
Added the optimum excitation and emission wavelengths as listed on the TMRE product description on the AnaSpec website. (Lines 183-184)

4. Line 172. Several mentions that you have to image quickly. I would like the authors to given some guidelines here - how quick?
We have added a “note” at the end of the protocol mentioning 5-10 minutes from the start of dissection to imaging. (Lines 206-207)

5. Line 210. Mention the arrow in figure 2.
Mentioned the arrow in appropriate place for Fig 2A (Line 254).

6. Line 215. I got a bit confused as to why all the imaging is done in the clu mutant background. I assume that the TMRE fluoresces at a different wavelength and therefore the GFP trap doesn't interfere. But this could be made clearer.
Added (Clu::GFP flies) in parenthesis after cluCA06604 to denote that this genotype is the Clu:GFP trap flies in the Figure 3 legend, not a clu mutant fly. Clu::GFP flies behave as wild type flies. Also added the fly genotypes used to the Table of Reagents. (Line 258)

7. Line 242. When the authors say the particles disperse. I assumed they meant the particles moved further apart. But it looks like the particles either fade or disaggregate. Could the authors clarify?
We have clarified this description in the text. Clu protein forms robust particles under optimal conditions. With stress, the particles disperse, and the Clu protein becomes homogeneous in the cytoplasm. (Lines 70-74)

8. Line 247. It wasn't clear what features the reader should be looking for to say that there is a failure to resume imaging quickly enough. Could the authors be more specific?
This has been clarified in the figure legend (lines 288-291) for Video 5 to denote that the mitochondria are already clumped at time 0 as a result of delayed imaging, as compared to Video 3. 


Reviewer #3:
Manuscript Summary:
In this video and manuscript, Sheard and Cox describe a protocol to test oxidative damage on cells during live imaging. In particular, the authors adapt existing live imaging methods to allow treatment of dissected Drosophila ovaries with hydrogen peroxide and monitor the oxidative damage in real-time.

Overall, the written protocol is well-written, and the steps are laid out clearly. The video is very clear, the sound is good, the pace is good, the text is easily readable, and all figures and images are clear. The video does an especially good job of demonstrating trickier parts of the protocol, such as part 3 of the written protocol ("Preparing ovarioles for imaging") and part 6 of the written protocol ("Addition of hydrogen peroxide during imaging"). This protocol should be useful for anyone looking to perform live imaging using the Drosophila ovary, especially if they want to understand impacts of stress on cells with clear readouts (e.g., mitochondria dispersal). Moreover, this method could be used for other drug treatments, although it is limited to those drugs that are soluble in aqueous media.

Major Concerns:
1. In the first section, starting at line 86 "Preparation of dissection and imaging media", I was wondering if the pH of the media is important in this protocol? It is for some stages of oogenesis (e.g., Prasad and Montell, Dev Cell 2007 - reference [7] in this manuscript).
We have not noticed the pH as important for imaging mitochondria or Clu particles.

2. For Section 3 ("Preparing ovarioles for imaging"): In the video the authors mention that this part of the protocol should be done quickly to avoid damage to the egg chambers. The authors could add a time frame for how long this part of the protocol should ideally take someone who is dissecting and preparing samples for imaging.
This has been added as a note at the end of the protocol. (Lines 161-162)

3. In Section 6 ("Addition of hydrogen peroxide during imaging"), do the authors use a control such as untreated samples, or maybe just addition of water rather than hydrogen peroxide? If so, this could be added to the text.
Added a note at the end of Section 4 to instruct readers to prepare an additional sample to be used as a control (lines 176-178). Also added more steps to Section 6 to clarify the procedure of adding either TMRE-only media or Complete Schneider’s media as a control (lines 201-204).

4. In the Discussion, the authors mention that longer experiments may not be suited to the hydrogen peroxide treatment. I was wondering if the authors think there are specific stages of oogenesis that may be better suited to their protocol, or if they think their protocol is applicable to most stages?
We have clarified these points in the Discussion. This treatment is applicable to all stages of oogenesis based on what we have seen during our imaging experiments. (Lines 327-330)

Minor Concerns:
1. The sentence in line 116 is a little awkward and could be reworded ("Note: if the ovaries do smoothly remove using this method, …").
This has been clarified. (Line 141)

2. In Section 3, number 4 (lines 134-136), the authors could add specific endogenously labeled fly lines to the text and/or the Table of Materials - or maybe just refer to collections available at public stock centers.
Added the fly lines used to the Table of Materials.


Reviewer #4:
Manuscript Summary:
This manuscript describes a method for mounting Drosophila ovarioles for live imaging and exposing them to oxidative stress, to uncover what deliberate stress does to the intracellular distribution of organelles. Generally, this protocol is well explained, materials and equipment are carefully listed, the critical steps are highlighted, and the video is well done and full of good practical tips. This will be a great addition to the JoVE collection. I do have some concerns about clarity and completeness (listed below) that should be addressed before publication.

Major Concerns:
1. There is not quite enough morphological information for the reader not well versed with Drosophila oogenesis to fully understand the procedure.
* For one, the reader/viewer may not know what an ovariole is. The reference to Fig. 1, right, might lead the novice to conclude that an ovariole is actually an egg chamber, since the individual egg chambers are obvious in this image, but not individual ovarioles. A brief explanation of ovarioles might be necessary.
We have added a new panel A to Figure 1 depicting ovaries, ovariole, germarium, and both types of muscle sheaths.

* I really like the emphasis on removing any muscle sheath and nerve fibers and the inclusion of Video 2 that shows the consequences of not removing all motile elements. However, I am concerned that Fig. 2A is not clear enough for the naïve reader to be confident of what nerve fibers and muscle sheaths look like. A better description of what to look for to recognize those structures should be given, so that even somebody not intimately familiar with Drosophila ovaries can recognize them and thus be sure that they have actually been removed.
The muscle sheaths are depicted in a cartoon in Figure 1.

* The discussion talks about "germarium". Without some introduction, this term will confuse many readers. 
The germarium is now indicated in panel A, Figure 1.

2. The video and manuscript make a strong point about inadvertent damage to the tissue and its consequences. It should therefore include a control for the addition of the H2O2, otherwise the reader will worry that simply adding new media might cause the redistribution of mitochondria/dissolution of Clu particles. I do not think it is necessary to actually show this, but - if correct - a statement in the text similar to the following would be sufficient: "When in control experiments media without H2O2 is added, the distribution of mitochondria remains unaltered, dispersed throughout the cells, and TRM signal does not fade."
Added a note at the end of Section 4 to instruct readers to prepare an additional sample to be used as a control (lines 161-162), additional steps to Section 6 to clarify the procedure of adding either TMRE-only media or Complete Schneider’s media as a control (lines 201-204), and a sentence to the end of the representative results section stating that the mitochondria in the control do not clump (line 231-233).

3. There is a bit of a problem with the logic of how the H2O2 experiment is presented. At times, the manuscript seems to imply that the deliberate stressor of H2O2 allows you to detect whether the dissection damaged the tissue and caused stress. That is, of course, logically not correct as the dissection might already cause some level of stress, but not so much - or a different type - as H2O2 addition. Thus, not seeing the mitochondrial accumulation does not prove there is no significant stress. The manuscript talks around this issue and - to my understanding - tries to make the point that for many novices initial attempts at dissection cause oxidative stress and mitochondrial clumping; this clumping can also be seen by deliberately inducing stress with H2O2. Therefore, one use of this experiment is to deliberately induce stress with H2O2 and compare the phenotypes observed with a control dissection. If the control dissection already shows the clumping, better care must be taken to improve dissection. I believe this is a good and useful point, but it is made in a roundabout may in the current presentation. I think the impact of the protocol will be improved if the authors make this point more explicitly.
The following has been added to the introduction to clarify how this protocol can be used:
“This protocol is useful for two purposes: 1) determining whether changes in subcellular localization of the structure of interest is due to the stress caused by inexperienced dissection and 2) once the researcher is confident with the dissection techniques described, to monitor the effect of controlled stress on structure subcellular localization.” (Lines 58-62)

4. I was confused by video 5 and its description. I suspect that this video shows one of two things: a) an egg chamber for which the authors deliberately waited a certain amount of time after H2O2 addition before starting to image or b) an egg chamber for which the authors had trouble finding the egg chamber after addition of H2O2 and that by the time they could start imaging, enough time had elapsed to cause mitochondrial relocalization already. The meaning of the video would be much clearer if the authors explained which of those situations applies; if they know how much extra time elapsed that would also be instructive to add.
Video 5 is an illustration of a delay in imaging as a result of the sample being displaced. This point is clarified in the figure legend for Figure 5 (lines 289-291) as well as in the Representative Results (lines 224-231).

Minor Concerns:
Twice in the text the phrase "referenced" is used (lines 100 and 143). I am unclear what it means. Are we supposed to go to the cited papers for detailed methods or do the cited papers have further references in them that will lead to papers with detailed methods? If the former is meant, I suggest using "… may also be found in …"
This sentence has been revised to reflect the suggested change in both lines. (lines 112 and 167)

Line 116: "if the ovaries do smoothly removed using this method" I am confused about this. From the context, I suspect it should read ""if the ovaries are not smoothly removed using this method". Please clarify.
This has been clarified. (Line 141)

Step 3.5: It would be helpful to add "go to section 5", otherwise the reader might believe they also need to do the steps in section 4.
Added Step 3.5 to denote that the reader should skip section 4 and proceed to section 5 if imaging endogenously-labeled structures. (Line 159)

Line 165: "remove the lid" This is the first time "lid" is mentioned. To avoid confusion, please mention earlier that a lid is to be placed on the glass bottom dish; that may not be obvious to the reader. Also, I presume that the expression "dish cover" in line 170 is synonymous with "lid". If so, it is better to stick to using the same term. If the two expressions are not equivalent, I misunderstood the protocol.
Added instructions to place the lid on the glass bottom dish in step 4.3 (line 172). We have also clarified that the phrase “dish cover” as narrated for Step 6.2 is synonymous with “dish lid” (line 240) as per the written protocol.

Fig. 2A: The legend talks about remnants of nerve tissue and the peritoneal sheath. Please point those remnants out in the image itself, e.g. with an arrow/arrowhead. Also, it is confusing that the term "peritoneal sheath" only appears in the legend. It will be less confusing to the naïve reader if either peritoneal sheath is explained in the text or the legend simply talks about "muscle sheath".
We have changed the word “peritoneal” to “muscle”. (Line 254). We have also added panel A to Figure 1 with a cartoon depicting ovaries, ovariole and the two types of muscles (peritoneal sheath and epithelial sheath) that must be removed.

The legend of video 3 contains the sentence "This protocol is amenable … components as well." It appears misplaced to me, and I believe this argument is better made in the main text rather than a legend. If the authors want to expand the legend, I suggest they comment on the fading/spreading of the signal during the course of the movie. Removed this sentence from the legend.

Legend of video 5: information of imaging rate/playback rate is missing. This video was imaged one frame per 15 s for 20 mins, and the video is 10 frames per second. This information has been added to Figure 5’s legend. (Line 293-294)

Line 259-262: As written, I expect a solution to the problem "this technique is problematic" in the sentence that follows, but the next sentence covers something else. I think the problem is that "problematic" is at the end of the sentence and therefore is stressed. Consider reversing the second sentence to "However, this technique is problematic if the earliest developmental stages are to be examined." Also, it might be useful to explain what these earliest stages are - just the germarium, egg chambers up to stage 4, etc.?
We have revised this sentence to reflect the suggested change. (Line 306-308)

Line 269: It is confusing to talk about the image capture rate of the microscope as that rate might be set by the camera rather than the scope itself (the text implies that an epifluorescence scope with a camera might work). You may want to consider rewording this to avoid such a confusion.
This has been reworded to say:
“While we use a particular microscope, any inverted microscope with an objective of sufficient magnification to see the subcellular structure in question and an attached camera that has sufficient resolution and image capture rate for the desired process should work.” (Line 314-316)

Line 281: "can be used as a treatment for examining fixed tissues as well." Mentioning "treatment" implies that H2O2 is applied to fixed tissue, but I believe that would be pointless. To avoid this confusing, consider "can be used for examining fixed tissues as well."
“Treatment” has been changed to “treatment before fixation and antibody labeling” for clarity. (Line 332)

Line 289: "perhaps the effect of lower concentrations can be reversed upon dilution" I am not entirely sure that what means as lower concentrations do imply that the stock solution is diluted more. Do you mean washing out the H2O2 or diluting it by adding fresh media? This needs to be explained more.
For clarity, this has been replaced with the following:
“Moving this technique forward, hydrogen peroxide concentrations could be modulated using a higher or lower concentration. If a cellular effect is seen using a lower concentration, it is possible the stress phenotype may be reversible by replacing the media with Complete Schneider’s.” (Line 339-342)

The table lists dissecting needles with tungsten tips. It would be helpful to add a source and catalog number. Also, there is a comment in the video that the needles were electrophoretically sharpened. This needs to be explained somewhere, possibly with a citation, otherwise readers will not be able to track this method down.
We have included a citation for how to electrolytically sharpen tungsten needles to Step 2.2. (Line 134) We have also added tungsten wire, syringes, and syringe needles necessary for dissecting needles to the Table of Reagents along with sources and catalog numbers. 

The table lists "spinning disk/TIRF/3D-STORM microscope". Could this be replaced with "fluorescence microscope"? Certainly, a scanning confocal would be good enough, and possibly epifluorescence microscopy would be sufficient. The comment "equivalent scopes may also be used" should be in the comments/description column and should be expanded as the reader may not be able to judge what "equivalent" means.
We removed TIRF/3D-STORM from the microscope name and moved “equivalent scopes may also be used” to the Comments/Description column of the Table of Reagents. We have also added the clarifying sentence, “While we use a particular microscope, any inverted microscope with an objective of sufficient magnification to see the subcellular structure in question and an attached camera that has sufficient resolution and image capture rate for the desired process should work.” to the Discussion. (Line 314-316)

In the table, there is a weird dotted line under the microscope entry. Is something missing there?
We are unable to see this line on our version.

The last line of the table is off: there is one only parenthesis, and the entry may be duplicative with the Penicillin-Streptomycin mixture listed earlier.
This is correct. Deleted the duplicate entry on the last row of the table.

The still images at 06:40 in the movie are labelled with "+H2O2 added at time zero". To my eye, the "O" looks like the number zero, not the letter "O". Please double check.
This has been corrected.

And a really minor point for the image sequence around 08:25 when Kelsey Sheard is speaking: There seems to be a mirroring effect where the hand of Ms. Sheard is visible on the back wall. The hand motions are a bit distracting, especially since the viewer will wonder what they are actually seeing there. I am not saying that this should be fixed or reshot, just pointing out a weird quirk of this otherwise professionally shot video.
