JoVE60865 manuscript rebuttal letter

We would like to thank all reviewers and the editor for their positive feedback including comments and valuable suggestions to strengthen our manuscript. We tried to implement most if not all of the suggestions which were brought up. Below, we’ll respond point-by-point to each comment.


Editorial comments:

Changes to be made by the Author(s):
1. 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.

We’ve proof read the manuscript multiple times ourselves, and hope there are no errors left.

2. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.

We carefully went through our protocol section and substantially changed it. We also ensured that the numbering fits according to the JoVE Instructions for Authors.

3. Please remove all 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 Sylgard 184, Eppendorf tube, chicken anti-GFP, Rockland, goat Dylight® anti-chicken, Abcam, 1:500, Mowiol, national Instrument USB Multifunction I/O Device (NI273 DAQ 6001, etc.

We removed all commercial language from our manuscript. The details of each product can be found in the Table of Materials and Table of Reagents.

4. Please include a single line space between each step, substep, and note in the protocol section.

We updated our manuscript accordingly.

5. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly.

We tried to adjust our protocol section accordingly.

6. The Protocol should contain only action items that direct the reader to do something. Please move the intro/discussion about the protocol to the Introduction/Discussion section as applicable.

All our texts that were not action items in the protocol section were either rewritten as action items, or relocated and implemented as regular text in the discussion section.

7. Please move all the materials to the table of materials. Please make a separate table for buffer and solutions. Please do not embed Tables from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of a .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text. Please then sort the materials table in alphabetical order.

As already mentioned above under point 3., we carefully went through our protocol section and removed all commercial language, where possible, to the table of materials. We updated and reformatted the table as well where possible.

8. Please include the volume and concentrations of all solutions used in the experiment.

We added missing volumes and concentrations into the protocol section.

9. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please write the actions in a stepwise manner and using complete sentences providing all specific details associated with your experiment. Please simplify the Protocol so that individual steps contain only 2-3 actions per step.

We tried to stick to 2-3 actions per step.

10. Please ensure you answer the “how” question, i.e., how is the step performed? This will include discrete experimental steps, button clicks, the knob turns, etc.

We carefully went through all action steps in the protocol section and asked the “how” question in every step. 

11. 1.2.1: How are the crosses performed. Please detail all the action.

We now added more details to describe the crosses in the action steps.

12. Line 220: Please detail how to perform MARCM crosses.

We added more details to describe the crosses in the action steps. In addition, we also added the MARCM crosses as schematics in each result figure.

13. Ste 3.1: Please rewrite this part as a numbered action step, describing the action being performed.

We re-wrote this section as action steps. It is important to notice that we do not want to encourage the readers to build precisely such a setup. Each laboratory can use its own optogenetic setup, and adjust it accordingly.

14. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.

We understand that we do not exceed the 10-page limit.

15. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in Figure Legend, i.e. “This figure has been modified from [citation].”

We did not reuse figures from any previous publication.

16. As we are a methods journal, please ensure that the Discussion explicitly covers 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

We significantly expanded on details in the discussion section, making sure that the five points mentioned above are covered to the best of our knowledge.

17. 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.

We formatted our references by using the JoVE format in our citation manager.


Reviewers' comments:

Reviewer #1:

Manuscript Summary: In the manuscript, "Functional and morphological evaluation of axons and their synapses during axon death in Drosophila melanogaster", Paglione et al describe a set of assays that allow for assessment of neuronal morphology and/or function following neuronal injury. These are some clever and to my knowledge, very robust, assays that have been used in the field to identify and characterize so-called "axon death" genes. It is a very good idea to publish video instructions for these assays as they could be even more broadly used in the neuron degeneration field.

Criticisms: The protocols are overall clear but would profit from some more detail in the instructions (1). Also some of the figures could be a little more adapted to the protocols (2).

Major Concerns:
(1) A major use of these protocols is to characterize new degeneration genes. This would obviously be implemented at the level of the genetic cross, but the crosses are not explained at all. In particular, the images for protocols 1 and 2 involve relatively complicated clonal ("MARCM") experiments that require some genetic knowledge to be carried out, and the reagents for which are not listed. I think it would be helpful to include a simple crossing scheme in the protocol that can be adapted to the study of new genes for people who are not so familiar with fly genetics (maybe involving dsRNA expression driven by one of the listed GAL4 lines). This would also allow the protocol to be adapted more easily to the study of other degenerative conditions (how adaptation to other disease studies can be achieved should also be briefly discussed).

We thank reviewer #1 for the specific concern and suggestion. We now included in all of our action steps more details covering how to perform MARCM and “regular” crosses. Furthermore, we added a schematic describing our genetic crosses in each result figure. This should make it feasible to adapt crosses according to individual needs. In the discussion section, we also mentioned that either RNAi or CRISPR/Cas9 can readily be implemented in our crosses.

(2) Figure 1 essentially contains a schematic description of the fly olfactory system but no hint as to how to use it in the injury assay. At least it should be indicated where the antenna must be pinched off. A photo would be helpful in my opinion.

We agree with this suggestion. Figure 2C (formally figure 1) highlights which part of the antennae has to be ablated.

Minor Concerns: (personal opinion) while the optogenetic behavior assay is an awesome way to demonstrate functionality of severed axons, the appropriate setup is not so easy to come by. I remember dimly there is a behavioral assay based on the wing neurons that induces kicking or wing grooming that can be induced just by stroking the wing? That would even allow for simultaneous morphology/function assessment of the same neurons.

We agree with reviewer #1. We did not intend the idea that a novel optogenetic setup should be built for this. In fact, an existing optogenetic setup can be adjusted accordingly.

The suggestion to use wing stroking as an approach does not work in this context, unfortunately. Stroking is sensed by mechanosensory neurons, which have their dendrites projected into the mechanosensory bristles. Injury would result in cut-off mechanosensory bristles, thus dendrites and cell bodies. Stroking would therefore fail to activate the axon.

Reviewer #2:

This protocol describes two methods for evaluating axon degeneration in Drosophila: antenna removal, and wing injury; as well as an optogenetic method for examining axon function following antenna removal. Both axon damaging methods have been used in multiple studies that made valuable contributions to the axon degeneration field, so a JoVE video is likely to be useful to multiple labs. The optogenetic method is an ingenious way to evaluate the function of detached axons that has the potential to be used more widely.

Although I cannot personally comment on the specific technical details of this protocol, since I don't have experience with these methods, the protocol is clearly written and thorough. The video itself will be most useful for illustrating the dissection procedures—removing antennae, dissecting the brain, cutting the wing, etc—since these procedures are difficult to describe in words. This is already a comprehensive protocol, but the one subject that could be discussed more is image analysis. Not much needs to be said about this, but a brief mention of how images can be scored would be appreciated.

We thank reviewer #2 for the nice and positive feedback. In the action steps, we included a comment indicating that there are already many useful websites out there which provide a detailed visualization of brain dissection. However, we will show how to perform wing injury and antennal ablation in a video recorded by the film crew. We also added references in the discussion containing image analyses information, e.g. how quantification is performed in each distinct approach.

Reviewer #3:

Manuscript Summary: The authors have prepared a manuscript discussing the state of the art of procedures for studying axon destruction in the fruit fly Drosophila melanogaster. Three methods for observing the Wallerian degeneration of axons are described: Antennal ablation and observation of CNS axon destruction, Wing injury and PNS axon ablation and optogenetics analysis of fly grooming behaviour. The manuscript gives a clear description of experimental protocols, which are written in a manner appropriate for an audience with some basic experience in working with Drosophila. Expected results are clearly described, including clear figures illustrating examples of phenotypic differences when axon destruction mutant genes are tested. Useful videos of expected results for the optogenetic assay are provided.

Major Concerns: There are no Major issues with the manuscript, however I have several minor points to address.

Minor Concerns:
Line 98-100: axon death signaling is activated not only when the axon is cut, crushed or stretched24,25, it also seems to be a major contributor in different animal models of neurological conditions, e.g. where axons degenerate in an injury-independent manner4
- This statement is a little bold. Evidence from models of neurodegenerations are not entirely supportive of a of role axon destruction signaling genes in their pathogenesis and progression. Examples of effective and ineffective modification of neurodegenerative phenotypes would be useful for the reader.
We changed the sentence in the following way: “Importantly, axon death signaling is activated not only when the axon is cut, crushed or stretched24,25, it also seems to be a contributor in distinct animal models of neurological conditions, e.g. where axons degenerate in an injury-independent manner4, yet with a range of beneficial outcomes4,8.”

Line 118-120: The Gal4/UAS system combined with the clonal tools, they allow for the observation of individual axonal and synaptic morphology either in the central, or peripheral nervous system (CNS and PNS, respectively)12,13
- Language is a little unclear in the first half of this statement. What are "the clonal tools"?

We added more details to describe the crosses in the action steps. In addition, we also added the MARCM crosses as schematics in each result figure. This should help the reader to understand what genotypes were used in this manuscript.

The authors may consider adding a brief statement and citation for reader interested in mammalian models for axon destruction, for example neuronal culture and rodent nerve cut/crush injury models.

We appreciate this concern. However, we’d like to focus in our article on the tools in Drosophila, and how they can be used in a broader context. We therefore would like not to mention mammalian models and the approached used there.

The sequence of experimental procedures might be more logically arranged as 1. Wing Ablation; 2. Antennae ablation; 3. Optogenetic assay of antennae ablation flies.

We fully agree with this suggestion and arranged the experimental procedures accordingly. We also changed the sequence in the discussion. In addition, we changed the title of our article from “Functional and morphological evaluation…” to “Morphological and functional evaluation…”, so that it is in line with the novel arrangement.

Though videos of Drosophila brain dissection are available via other sources (for example Janellia Farm website) a video demonstrating the procedure for antennae and wing injury would be helpful additions to the manuscript.

[bookmark: _GoBack]We agree with this suggestion. Instead of a video, we now included Figure 2C highlighting the parts of antennae to be ablated with tweezers. In addition, we also provided a link from Janelia Farm (Section 2.2.) which thoroughly explains how to perform Drosophila brain dissections.

