Response to Reviewers:
We are grateful to the Editor and Reviewers for their time and helpful comments.  We have addressed all the comments and added a flow chart (Figure 2) for clarity on the different methods used as suggested by the Reviewers.   We feel the paper has been improved and hope you will consider this revision for publication in JoVE.   A point-by-point description of our response to the reviewers is listed below.

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

2. Please include all authors’ emails in the manuscript itself.
Done.

3. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
Done.

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: Sylgard, Tupperware, Eppendorf
Fixed.

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.
Done.

Figures:
1. 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.
Development reprint permission available at https://dev.biologists.org/content/rights-permissions

2. Figure 1G: What is the length of the scale bar here?
Added to legend 50m.

3. Figure 2C, 3C: What do ‘*’ and ‘**’ mean, and what statistical test was used? Also, what do the error bars measure?
Added T-test p value significance (* or **) and mean standard error to legends where included in Figures.

References:
1. Please do not abbreviate journal titles.
Corrected.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
The Table of Materials is in excel format, but somehow got converted to a word document splitting up the columns.  We doubled checked that table formatting is not altered by this resubmission.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The Losick lab, which has been pioneering research of wound-induced polyploidization in adult flies, demonstrates detailed methods to induce wounds, dissect tissues, immunostain, mount samples and quantify data. Explanation of the protocol is detailed and will be helpful for the researchers in the field. I recommend publication of this paper.
Thank you.

Reviewer #2:
Manuscript Summary:
In this methods paper the Losick group describes methodologies for wounding, mounting, and staining the adult Drosophila epidermis with a variety of markers (antibodies, EdU, DAPI) so as to measure epithelial morphology/wound closure and epithelial ploidy. Some suggestions are made below as to modifications to the protocols that will hopefully make it easier to follow for most readers/users.

Major Concerns:
1. There are actually several protocols in here, reflected in the different sections: Staging/Wounding; Dissection; Immunofluorescence; EdU; mounting; Imaging and processing; Ploidy analysis. I suggest a reordering of the sections so it is easier for the reader. If I understand correctly ploidy (measuring DAPI/DNA content) and EdU (measuring DNA synthesis) are done on separate samples. I suggest the incorportation of a flow chart that diagrams what procedures measure what, which ones can be done in parallel/concurrently, etc. I would also move the mounting up after the staining. Changing the section titles so they include not just the assay but what is being measured will help.
Thank you for this helpful organizational comment.  We have added a flow chart (Figure 2) as, yes, EdU and ploidy are measurements cannot be performed on the same sample.

2. The paper is written as if groups will directly repeat prior Losick lab experiments. In reality this is unlikely (all those results are published) as what other groups may want to do is analyze these responses in different mutant backgrounds or environmental conditions than what has been done previously. Some indication of how this could be done might be helpful. Similarly, the relation of the "sample data" to the protocol is not entirely clear- especially the emphasis on reepithelialization which is not mentioned earlier. This should be clarified. Fig. 2 is example of X. Fig. 3 is example of Y.
The flowchart (Figure 2) illustrates how Grh/FasIII stained fly epithelium reveals multiple aspects of the WIP response: wound closure (re-epithelialization, cell fusion (nuclei/ syncytium), and endoreplication (ploidy).   Other permeations on this central assay allow extent of cell cycle activity (EdU assay) and extent of wound closure (epithelial > membrane RFP) to be quantified as well.

3. The protocol will likely be a little easier to follow if there is a strict adherence to one action item per line. 
We checked that each step meets the journals requirements with 2-3 actions and not more than 4 sentences per step.

Minor Concerns:
1. Section 1.1 mentions Gal4/UAS here with little context for non-fly researchers.
Added. See line 90-94.

2. Section 1.2- why would virgins be preferred?
This has been removed from the protocol, but is still included in discussion as other researchers may be interested to determine whether mating status affects the WIP response.

3. Section 1.4- Stereomicroscope
Corrected.

4. Section 2: Sylgard plates. These are not a standard reagent. Is there a catalog source where they can be bought or another JoVE protocol pointing to making them?
[bookmark: _GoBack]We added a brief description of how to make these plates per manufacturers instructions in the Tables on Materials.

5. Section 3- immunofluorescence. Maybe have a table here of the antibodies/labels that could be used for different purposes? Anti-fasc III for epidermal membranes. Anti-Grh for epidermal nuclei, etc. Nuclei could also be labeled genetically, no? Would take away the need for an antibody…
We included this in the flow chart. See Figure 2.

6. Section 4: EdU assay. Needed a little clarification here- this can or cannot be performed on the same samples as the DAPI/ploidy?
These are separate measurements and cannot be performed on same sample.  This is clarified in flow chart (see Figure 2).

7. Section 7.6- How are non-epithelial nuclei excluded? They stain with DAPI but not Grh? Say this explicitly.
Clarified this important point in protocol line 319.

8. Line 311- ventral female abdomen.
Corrected.

9. Line 326- septate
Corrected.

10. line 343. Defect is singular
Corrected.

11. Figure 1- add dotted line on where to cut the abdomen.
Added to Figure 1C and figure legend.

Reviewer #3:
Overall this is a well written and useful protocol for those researchers who wish to study wound induced polyploidization in the adult fly cuticle epithelium.

Few comments:

"A cell is defined as polyploid if it contains more than the diploid copy of its chromosomes, which occurs by endoreplication or cell fusion."  Polyploidy can also arise from endomitosis, as well as through cell fusion and endoreduplication. In fact, most polyploidy in vertebrates arises from endomitosis. This should be noted in the manuscript whenever relevant.
Endoreplication encompasses both endocycle and endomitosis and we defined this in the introduction that zebrafish epicardial cells and liver hepatocytes arise by both endocycle and endomitosis, whereas kidney epithelial arise by endocycle during tissue repair.  See line 58-60.

The section on regents is problematic:
More detailed information needs to be provided regarding reagents and the information should be next to the reagent. Catalog numbers, Bloomington numbers, etc…
All information is included in the supplemental Table of Materials.

Listing a company followed by a company is inappropriate (page 19-20). One should not have to look up the catalog number to see what reagent the authors are referring to.
Fiji/ImageJ is a publicly available NIH image analysis software and depending on the version it is named differently (i.e. newer software is called Fiji and older software is called ImageJ), hence why we refer to it as Fiji/ImageJ.

Page 21 makes no sense to me. It's just a list of "For …" statements. Maybe the formatting messed up in the download?
This is our supplemental Table of Materials, but the submission converted the excel file into a word document causing the list of material columns to be split over multiple pages.

Page 21-22 has a list of references. But they are not linked to any section.
Again this is part of Table of Materials and will discuss with editor how to ensure excel file formatting is not disrupted upon submission.

Reviewer #4:
Manuscript Summary:
The manuscript provides great insights into an injury and dissection protocol in adult drosophila wound healing studies. A more detailed description of the how re-epithelialization and wound closure are analyzed would improve the understanding of the importance of these distinct phases in wound healing. The methods of ploidy analysis provide insight into an interesting process, but maybe beyond the capability of most research labs that try to repeat the protocol. Overall, the manuscript is clear and will be a valuable resource to the scientific community.

Minor Concerns:
Are the primary antibodies (Grh and FasIII) commercially available?
These are included in the Table of Materials.  FasIII is commercially available from DSHB, but Grh is homemade and references are provided.

It is not clear what the distinction is between how re-epithelialization and wound closure are measured/analyzed. For example, in figure 2C - 52% of the wounds are not able to form a continuous epithelial sheet over the wound scab in stg, fzrRNAi and in figure 2E - 62% of stg, fzrRNAi wounds had re-epithelialization defects. The results of staining with FasIII and Grh vs. epi-Gal4 expression of UAS-mCD8-ChRFP4 can be more elaborated on how the two methods measure distinct processes in wound healing.
Thank you for this helpful comment.  We have elaborated on this important distinction in results section as two assays reveal differences in the reepithelialization process.  FasIII highlights the epithelial cell junctions and used to determine whether there is a reepithelization defect. Whereas, epi-Gal4 expression of UAS-CD8-mRFP is used to determine extent of wound closure defect (open, partial, or closed).

The methods to analyze endoreplication appear to use a high level of manual image processing and calculations. It is not clear if these techniques would be easily reproduced within a laboratory with average imaging capabilities. This section may be beyond a reasonable interest of the scientific community and could benefit from a more elaborate description of the methods in a separate manuscript.
This is an important part of this paper’s method as it details how ploidy is measured using publicly available ImageJ software.  Papers have been published that erroneously use nuclear area and not ploidy as validation of endoreplication (Lee CW et al. Mol Bio Cell, 2019). Here we provide a protocol that can be adapted to other cells/tissues to analyze and measure ploidy.


Reviewer #5:
Manuscript Summary:
This manuscript from the Losick lab provides methods and protocols for the use of adult Drosophila as a model system to study wound-induced polyploidization (WIP), an emerging field of study pioneered by the senior author. In addition to describing detailed protocols for wounding, mounting, and analyzing WIP in the abdominal epithelium the paper illustrates the use of the protocols with some representative results, and discusses their potential broader applications. Overall the paper is good and the protocols well-articulated. There are a few minor issues however that need attention before it is suitable for publication, as noted below.

Major Concerns:
None.

Minor Concerns:
(1) In protocol 4 (EdU Assay) wash times should be provided for steps 4.10, 4.12, and 4.14.
Added.

(2) In protocol 7: Shouldn't 7.7 read "export the values into an excel spreadsheet"? And in 7.12, "IntDen" should be defined (Integrated Density).
Fixed.

(3) Representative Results, paragraph 4: "Figure 2E" on line 345 refers to Fig. 2D. On line 348 "Figure 2C" refers to Fig. 2E. Also, it might be helpful to add labels to Fig. 2D indicating that the three panels provide examples of wounds that are respectively closed, open, and partial.
Fixed and Added.

(4) Last paragraph of Representative Results: There red and green arrows referred to in the main text don't seem to correspond to the ones shown on the Figure. They all appear to point to overlapping nuclei, so the sentence on lines 366-367 referring to the "green arrow" doesn't make sense. On line375, "Figure 3E" should be Figure 3F.
Added.

(5) Legend to Fig. 3: what the red and green arrows are pointing to should be described, and "IntDen" should be defined (Integrated Density).
Clarified and Added.
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