Review Comment Response

The authors would like to thank the reviewers and managing editor for their comments of our initial manuscript. We feel the quality of the manuscript has improved tremendously by incorporating the reviewer comments. Please see our responses (red text) below.

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. 

Acknowledged and manuscript modified accordingly.

2. Please define all abbreviations during the first-time use.

Acknowledged and manuscript modified accordingly.

3. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”

Acknowledged and manuscript modified accordingly.

4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. 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: BD LSRFortessa X-20 flow cytometer using FACSDiva and 282 analyzed with FlowJo, etc.

Acknowledged and manuscript modified 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.

Acknowledged and manuscript modified accordingly.

6. Two Notes cannot follow each other. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step. Please consider moving some of the notes about the protocol to the discussion section.

Acknowledged and manuscript modified accordingly.

7. The Protocol should contain only action items that direct the reader to do something.

Acknowledged and manuscript modified accordingly.

8. Please revise the text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).

Acknowledged and manuscript modified accordingly.

9. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections.

Acknowledged and manuscript modified accordingly.

10. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).

Acknowledged and manuscript modified accordingly.

11. Please add more details to your protocol steps. 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.

Acknowledged and manuscript modified accordingly.

12. 2.1: Do you check the depth of anesthesia?

Acknowledged and described in protocol.

13. 2.3: What is the desired magnification?

Acknowledged and described in protocol.

14. 4.4: Please provide FACS gating strategy.

Figure 2 outlines the FACS gating strategy for oral cavity samples from naïve and ligated mice as well as recovered ligatures. Please let the authors know if an alternative presentation of this information is required.

15. Once done please highlight 2.75 pages of the protocol including headings and spacings 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.

Acknowledged and manuscript modified accordingly.

16. Please describe the result with respect to your experiment, you performed an experiment, how did it helped you to conclude what you wanted to and how is it in line with the title.

The use of this technique is not limited to any one particular experiment. The authors wish to allow the readership to explore the various applications to which this protocol may be applied.

17. 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 the Figure Legend, i.e. “This figure has been modified from [citation].”

Not applicable.

18. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results. Details of the methodology should not be in the Figure Legends, but rather the Protocol.

Acknowledged and manuscript modified accordingly.

19. Please expand the journal titles in the references section.

The journal titles were originally formatted in accordance to the Instructions for Authors. For example, that which was given as an example was as follows: Bedford, C.D., Harris, R.N., Howd, R.A., Goff, D.A., Koolpe, G.A. Quaternary salts of 2-[(hydroxyimino)methyl]imidazole. J Med Chem. 32 (2), 493-503 (1998).

20. Please alphabetically sort the materials table.

Acknowledged and table modified accordingly.


Reviewers' comments:

Reviewer #1:
Manuscript Summary:
The present study proposes a modification of ligature induced periodontitis (LIP) described by Abe & Hajishengallis (1) associated with a novel oral rinse protocol to recover and study neutrophils. The modification proposed, was made with the idea of increase the area of inflammation and bone loss together with avoid the premature avulsion of the ligature. The associated method of murine oral rinse, in my view an original idea and innovation for the oral mucosal research, provides a clever approach to study neutrophils in the oral cavity.

Major Concerns:
1. In my opinion, the authors expended too much time explaining and justifying the modification made to the LIP rather than focusing in the novel and smart approach of the oral rinse.

Acknowledged and corrected in the manuscript. The need for selecting an appropriate model of LIP is paramount to the design of any investigation which the authors feel justifies the length of time spent exploring the details of these techniques. 

[bookmark: _GoBack]2. Authors also justify this modification based on several limitations of a technique described by Marchesan et al. (2) but also include the optimized LIP described by Abe & Hajishengallis (1) as part of these problems. They should state very clear in the manuscript that these are 2 very different techniques and the shortcomings of one procedure (2), can't be applied to the other (1). The optimized LIP procedure, as was described by Abe & Hajishengallis (1), has been used in numerous studies (3-6), demonstrating to be a very reliable and relative simple procedure for the study of the pathological events that occur during periodontitis.

Acknowledged and corrected in the manuscript.

3. The previously optimized LIP technique (1), involves equipment available in any laboratory and doesn't need special orders or 3D printed materials, which was stated as an advantage of the modified technique described in this article.

Acknowledged and corrected in the manuscript.

4. Another stated advantage of this modified LIP is the absence of ligature avulsion, and again this comparison can only be made with the technique described by Marchesan et al. (2). There is no evidence of avulsion in the optimized LIP technique (1) and it is not demonstrated that the lingual knot could affect the retention of the ligature.

The authors agree with the observation that this statement can only be applied to the technique described by Marchesan et al. and this has been amended in the manuscript. This phenomenon was, unfortunately, not directly addressed by Abe and Hajishengallis. The role of the lingual knot has been minimized.

5. A final advantage of the modification of the LIP stated by the authors is the increased area of diseased tissue obtained. In my opinion, this statement or conclusion is not supported in this article. The authors must demonstrate that using their LIP they obtained more diseased tissue compared to the other techniques. Moreover, if one of the goals is to reduce the numbers of mice, you could ligate the molars of both maxilla (right and left) as was showed recently (6).

The act of bilateral ligation was added to the manuscript as an option for only those individuals who are not performing split-mouth studies. 

6. Authors should report the rate of oral trauma that they normally have performing this technique (Lines 197-199). Is important to report and comment that because wounds produce inflammation and repair. Those processes could modify the numbers of neutrophils recovered during the rinse procedure described. Moreover, an open and bleeding wound could contaminate with blood neutrophils the sample of cells obtained from the rinse.

Acknowledged and completed (see manuscript). There were zero instances of oral trauma in the hands of our operator. The authors, however, recognize this concern. The most likely timing and location for such an event would be as follows:
1. During the tying of the knot and associated with the palate if the forceps lost hold of the suture or during its placement
2. During ligature placement associated with the maxillary buccal vestibules
The eyes of the operator should be directed through the microscope and tips of the instruments should be kept visible at all times to help avoid this complication.

Minor Concerns:
7. In the abstract says that the variants of LIP are isolated to focal regions and subject to premature avulsion of the installed ligature (line 42). Please specify in the main text what is premature for the authors.

Acknowledged and added to manuscript. Premature would be defined as the loss of a ligature prior to sacrifice which in this case was seven days.

8. In 2.2, authors should include a picture of how they positioned the mice (line 162-165). In my opinion a picture can help the readers to understand how to stabilize the maxilla and mandible.

Acknowledged and added to manuscript.

9. Authors should comment on how the use of mashed chow (2.6; line 205) could modify the results obtained with this technique. A recent publication (7) demonstrate that forces of mastication could influence in bone loss.

This is an excellent observation and would certainly be relevant if the application of a mashed diet was used in aged animals. The data supporting the association of mechanical forces influencing bone loss was not as robust for young animals which were used in this protocol. Discussion related to this paper was, however, added in a cautionary manner. Further, animal care committees may encourage the use of mashed chow to limit pain associated with mastication which, in those cases where an inflammatory process is under study, can be markedly altered through the administration of several common analgesics. 

10. The fixation of the cells with PFA before the surface staining could affect epitopes and decrease the number of surface markers that can be used. In a time when flow cytometry is expanding their capability to detect more that 20 markers in a cell, how this could affect to the procedure?

The authors understand this concern which was recently addressed in the following manuscript:

Fine N, Barzilay O, Sun C, Wellappuli N, Tanwir F, Chadwick JW, et al. 2019. Primed PMNs in healthy mouse and human circulation are first responders during acute inflammation. Blood Adv. 3(10):1622–37.

The selection of epitopes, for the purpose of reporting this technique, were merely used to identify PMNs within the oral cavity leaving it to the readership to explore the various panels that could be applied for the study of innate oral immunology.

11. References 33 and 44 are the same references.

Reference section corrected.
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Reviewer #2:
Manuscript Summary:
The manuscript outlines a model of periodontitis in mice. The model presented is a development of the current ligature model already used by numerous groups, but presents new ways to increase disease severity as well as monitoring characteristics of immune cells within the oral rinse. As such this model is important to share with the research community. However a few clarifications are required before publication.

Major Concerns:
1) The authors should include some time lines/information on the length of time before bone loss is seen and/or until euthanasia. Is this a shorter model that the standard ligature Periodontitis model or is it the same?

This is a shorter model supported by the following paper which characterizes the earliest period where significant alveolar bone loss has manifested: Viniegra, A., Goldberg, H., Çil, Ç., Fine, N., Sheikh, Z., Galli, M., et al. Resolving Macrophages Counter Osteolysis by Anabolic Actions on Bone Cells. J Dent Res. 97 (10), 1160–1169 (2018).

2) Importantly, data should be included detailing the level of bone loss that will be seen post ligature placement (for eg ABC-CEJ or bone volume changes). This is important for any reader to appropriately understand whether they are carrying out the model correctly. At the moment no representative results detailing disease severity are included.

Acknowledged and added to manuscript.

3) In Figure 2 where representative FACS data is shown, the authors should include information on cell viability; ideally a live/dead FACS stain. Again this is important for any reader so that they can get an idea of whether their isolation of cells is the same as the authors.

Acknowledged and added to manuscript.

Minor Concerns:
1) The reference by Abe and Hajishengallis is included twice; as ref 33 and 44.

Reference section corrected.

Reviewer #3:
Manuscript Summary:
This manuscript nicely describes and illustrates an improved method to induce periodontitis in a mouse model with the use of ligatures.

Major Concerns:
none

Minor Concerns:
It would improve the manuscript if the advantages of the nicely illustrated method were better emphasized.

Acknowledged and discussion modified.
