Dr. Phillip Steindel, Ph.D.
Review Editor of Journal of Visualized Experiments
1 Alewife Center, Suite 200
Cambridge, MA 02140

Re: Revisions required for your JoVE submission JoVE61159 - [EMID:656ee77c02225c39]

Dear Dr. Steindel,

Thank you for your response to our manuscript and for providing both editorial and reviewers’ comments. We are very grateful to both the editors and the reviewers for the thorough reading of the manuscript and for taking the time to provide thoughtful and insightful comments. We agreed with all the feedback and have modified the paper to the listed specifications. Here, we describe our response to the comments point-by-point.  

EDITORIAL COMMENTS

General:

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

We have proofread the manuscript to ensure clarity and flow. 

2. Please reduce the number of personal pronouns (we, our).

We have removed all usage of personal pronouns in the main text, with the exception of the Acknowledgements section and a few mentions of publications/related work from our lab that were foundational to the development of our current study. 

3. Please include all authors’ emails in the manuscript itself.

We have added this information to front matter.  

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents. For example: Aivia, Eppendorf, Kimwipe

We have modified the main text to avoid commercial language; relevant brand information is in the Table of Materials and Reagents. 

Protocol:

1. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

We have modified the protocol to include these additional details. Specifically, we have cited Greenspan, 2004 and Hales et al., 2015 to elaborate on standard Drosophila husbandry and genetics methods, and we have cited Waters, 2013 to provide further detail on fluorescence microscopy.  

Figures:

1. Figure 1C-E does not appear to be cited correctly.

Thank you for pointing this out. We have corrected the text accordingly (lines 332-337). 

Discussion:

1. 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

We have expanded our Discussion to emphasize the following issues (examples described). 

a) Critical steps – Use of software to ensure unbiased analysis (line 440-441); optimizing quality of the raw data through attention sample preparation and image acquisition (line 455-460); selection of the MT-plus end label and expression method (line 470-471); establishing a uniform genetic background for all experiments (line 471-473). 
b) Modifications/troubleshooting - We point out areas where users should modify the protocol as appropriate, such as in reducing detection/tracking of spurious objects (aggregates or noise) (line 444-446) by the software or sample avoiding deterioration due to phototoxicity or chloroform exposure (line 459). We emphasize that these conditions must be empirically determined for each experiment/study. We also point out modifications, such as imaging of additional tissues/cell-types (lines 495-501) or different fluorescent markers (507-509) that can be used to diversify the utilization of this protocol. 
c) Limitations – We describe the limitations of the software analysis, e.g. in comparison to plusTipTracker, and the challenges in detecting/tracking comets that move out of focus (line 447-449). We also note caveats associated with chemical anesthetization (lines 464-468) as well as possible artifacts from overexpression of +TIPs or with fluorescent tags in general (lines 474-480).

References:

1. As JoVE does not require an exhaustive set of references, it may be best to reduce the number of papers cited.

We have removed over 30 references to reduce the length of this section. 

2. Please do not abbreviate journal titles.

We have corrected the reference format accordingly. 

Table of Materials:

1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

We have updated the Table to include all materials used in this study. 

REVIEWER #1

1. Line 193: Include 221-GAL4 in this procedural step, as both driver lines were utilized in this study.

We have added this information in the protocol (now line 212-213). 

2. Line 230: Be more specific with the orientation of the larvae when placing the cover slip. Should the larvae be placed dorsal side up or down? Is there a larval orientation that optimizes both NMJ and dendrite imaging or are there orientations that should be used to optimize NMJ vs. dendrite. Or, if it does not matter, this should be explicitly stated.

We have updated the protocol to explain that the dorsal/ventral orientation does not matter (now line 253-255). We found that both dendrites and NMJ were visible regardless of the larval orientation as long as the correct imaging plane was found. The key difference in difficulty in imaging dendrites and NMJ was due to their relative distance from the cuticle (dendrites are much more superficial and close to the cuticle), as opposed to orientation. 

3. Line 291: Provide references for the "published data" to which the comparisons are made.

We have made the appropriate citations (now line 335). 

4. Line 308: Authors should state which driver line expresses EB1 at higher levels. This will help readers better interpret the data presented in Figure 3 with respect to how EB1 levels influence MT dynamics. Citing a previous study that compares 221-GAL4 and elav-GAL4 would be sufficient.

We have modified the Results (lines 352-357) to clarify the intent behind the elaV Gal4 and 221-Gal4 comparison, i.e. to demonstrate the artifacts that can arise from multiple confounding variables from different genetic backgrounds. To our knowledge, a direct comparison between elaV-Gal4 and 221-Gal4 driver expression levels has not been performed; however, there are many other differences that may contribute to the differences observed in Figure 3 beyond absolute amounts of EB1 protein. For instance, the drivers have very different distribution patterns: elaV-Gal4 drives expression pan-neuronally and in neuronal progenitors and glia (Berger et al. 2007, Robinow and White, 1991), while 221-Gal4 expression is restricted to sensory dendrites (Grueber et al. 2003, Parrish et al. 2006). It is also possible that elaV-Gal4 and 221-Gal4 have different temporal onsets, and additional discrepancies in the genetic background are likely. Given the myriad of ways in which the two drivers might differ, it is difficult to attribute any differences in EB1 to any specific factor, but it is clear that a uniform genetic background is imperative.  

5. Fig. 4 - Authors should double-check the significance of Sinuosity and Growth lifetime data in Fig. 4. It is impossible to comment on significance without seeing the raw data, but sinuosity appears to not be significant, especially when compared to the error bars of Growth lifetime, which are presented as not significant.

We have double-checked this statistical calculation and confirm that the significance levels are correct as presented, even if not visually obvious in the figure. For all measurements of significance, we utilized non-parametric tests (Wilcoxon-Mann-Whitney), which, at a conceptual level, tests if the control vs. experimental groups are shifted relative to each other. We included the standard error bars, which is a parametric measurement, primarily to give readers a better sense of our data distribution, as standard error was not actually a part of our significance calculations.  

In the case of Sinuosity in Figure 4 in particular, the data for the wild-type was highly right-skewed. Due to this skew, the measures of center of wild-type vs. RNAi appear very similar. However, non-parametric tests, which are more robust when used for non-normal data, revealed that the distributions do in fact differ. We are happy to provide raw data for this measurement upon further request. 

6. Line 326: Authors state that "all but one of the parameters (sinuosity) are unique to either…", but Max velocity is also significantly different in both NMJ and dendrite measurement. Authors should rephrase their description of their results to account for this. 

Thank you for pointing out this oversight. We have rephrased the text to reflect the results (line 375). 

7. Figures 4 and 5: The white arrow is too close to the positive EB1-GFP signal as it partially overlaps with and occludes the signal in some of the panels. To give readers a better sense of the signal/background that is analyzed, it would be helpful if these white arrows were moved down so that there is no overlap with the signal being analyzed.

We have edited the figures to better depict the EB1-GFP signal. 

8. Figures 3-5: Ensure that the line and asterisk delineating significance in the presented graphs are appropriately spaced over the two bars they are comparing.

We have edited the figures to ensure proper alignment. 

REVIEWER #2

1. It would be useful to reference the figures shown at the end of the manuscript in the protocol.

We have included references to Figure 1 and 2 in steps 2-5 of the protocol. 


2. Protocol 1.4.: The authors may mention that the use of tagged endogenous genes would avoid the mentioned issue of potential gain of function artifacts. In addition, they should also point out that users should be aware that adding tags to proteins may affect or alter the function of the proteins, which can be in part addressed with rescue experiments.

We have elaborated on these considerations and caveats in our Discussion (lines 474-480).

3. Equip set up 2.3: The authors use chloroform anesthetize the larvae. There are studies (e.g.Allison AC, Nunn JF., Lancet. 1968 Dec 21;2(7582):1326-9.) suggesting that chloroform affects MT dynamics and other cytoskeletal elements such as actin. Thus also other methods of immobilization should be considered to confirm exponential results.

We have cited the mentioned paper and elaborated on this issue in our Discussion, and we have proposed alternative methods of immobilization (lines 465-468). 

4. Line 228 "step 2" instead of "Step 2"

We have edited this line accordingly. 

5. Step 4. Time-lapse confocal imaging of live samples: While no fully clear in the description, its seems that the authors only acquire and analyze live-imaging of one focal plane. As MT comets may project out of the focal plane the authors may mention or discuss that this methods is only of use to 2D analyses or how to deal with 3D analyses.

[bookmark: _GoBack]We have specified that each imaging series (movie) was performed at a single Z-plane in the protocol (step 4) and noted in our Discussion (line 450) that it is not possible to fully track movement of comets if they move to a different plane. As stated in our title, our protocol describes a 3D imaging strategy since our analysis is performed in two spatial dimensions (X and Y) as well as through time. While we have successfully performed 4D imaging (3D space + timelapse) on synaptic vesicles in the past (Miller et al., 2005), pilot experiments in our current system showed that traversing through Z occurred too slowly to capture the rapid movement of EB1-GFP comets. Thus, while imaging through Z is possible for slower objects such as vesicles, for this study we restricted imaging to a single Z-plane to enable continuous EB1 tracking. 

6. Image processing and analysis with Aivia software: It's not clear how a particle section is confirmed with the cursor or if there is an option or how to un-select a particle. "Run the Neuron Particle Tracking software recipe for the selected puncta". There is only one screen shot of the software but from the description it is not clear what "button" to push to run the analyses and how to store the parameters in excel for analysis. It may be useful to either show multiple screen shots or label all the relevant buttons with numbers and have a brief text description of their function in the legend or the protocol.

We have annotated the protocol (step 5) and the Figure 2 image/legend to further explain the user interface. Specifically, left-clicking on the particle allows selection/de-selection. We have annotated the figure to show the “From Beginning” button that should be clicked to run the “Neuron Particle Tracking” recipe. Since we anticipate that readers may have unique needs for their research that are not covered in this protocol, we have also noted in the text that readers may request additional details on software functionality from the authors.
