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Dear Stephanie, 

On behalf of my co-authors, I would like to thank “Jove” for the opportunity to submit our revised manuscript entitled “Flow Cytometry Analysis of Immune Cell Subsets within Murine Spleen, Bone Marrow, Lymph Nodes and Synovial Tissue in an Osteoarthritis Model” as an original report.
We would like to thank you and both reviewers for their helpful and very supportive review. We believe that the quality of our manuscript was considerably increased due to the changes made. Please find our detailed response to the concerns mentioned 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.
Response: We have thoroughly proofread our manuscript and corrected sporadic spelling and grammar issues.

2. Please revise lines 287-290 to avoid textual overlap with previously published work.

Response: We apologize for this overlap. We have revised the lines as best as possible in order to leave the content the same and change the wording. We hope this revised version is sufficiently different from the previously published work you mentioned.

3. 1.1: Please specify the age, gender and strain of mouse used.

Response: Thank you for this comment. We used only 10-12-week-old male C57BL/6 mice. The manuscript has been updated accordingly. 
4. References: Please do not abbreviate journal titles; use full journal name.

Response: Please excuse this mistake. Apparently, there was an issue with EndNote. The issue has been fixed and the references were updated with the full journal title. 
Reviewers' comments:

Reviewer #1:

Manuscript Summary:

With the present manuscript, Haubruck and colleagues describe a series of protocols and gating strategies to analyse inflammatory cells, namely monocytes/macrophages and T-Cells, in lymphoid tissue and synovial samples in a mouse model of osteoarthritis. These are interesting developments for the field that will allow to gain a deeper understanding of the contribution of inflammatory processes for the development of the disease. The manuscript is well written and my recommendation is for the publication of the manuscript. The authors should address the following points:

Response: We would like to thank reviewer #1 for the positive and very helpful review. We believe that corrections made based on the review increased the quality of the manuscript and helped us to clearly present the protocol. We have addressed all concerns and updated the manuscript accordingly. In detail please find all answers to the reviewer comments below. We hope that all concerns have been well addressed.
Minor Concerns:

1. DMM procedure is not defined in the methods.
Response: Thank you for this valuable comment. We have included a paragraph in the protocol section that explains and defines the DMM procedure. Furthermore, the original publication by Glasson et al. is referenced so reader can easily access this publication if more information is needed. 
2. Point 1.6 of methods, information is insufficient to understand how synovial samples were collected namely how was cartilage tissue included in the sample?

Response: Thank you for this important comment. We agree, that this part of the protocol and the harvest of the synovial tissue block itself is technically one of the most challenging parts and thus, a detailed explanation is important. We have revised 1.6 and explained this step in more detail, we now believe readers will be able to understand this step even without watching the video. 
Our protocol is designed to evaluate the inflammatory response in the synovial tissue. Thus, the synovial tissue block, that is harvested, consists of most parts of the joint that is covered in synovial membrane (patella tendon, infrapatellar fat pad, supra- and infrapatellar recesses). We purposefully refrained from harvesting the dorsal parts of the joint capsule, as this is only a small part of the synovium in mice and would be technically to demanding. The cartilage tissue is not covered with synovium and therefore, the cartilage tissue is left intact. Furthermore, although this is not part of this flow cytometry protocol and thus, not explained, we use the joint and its cartilage to evaluate and grade the severity of osteoarthritis. More details can be found in our recent publications (e.g. J Orthop Res. 2017 Aug;35(8):1754-1763. doi: 10.1002/jor.23418. Epub 2016 Sep 19. Joint loads resulting in ACL rupture: Effects of age, sex, and body mass on injury load and mode of failure in a mouse model. Blaker CL, Little CB, Clarke EC.).
3. Point 2.3.1 - it is unclear the meaning of "drill a hole".clarify

Response: Thank you for this comment. We have clarified the meaning of drilling a hole and included more details on how to do this step into the protocol.

4. Clarify why in some cases data was collected 6 weeks after DMM surgery and last figures data was collected at 4weeks.

Response: We have tested the protocol at multiple time points that correspond with different stages (between 1 day (early stage) and 16 weeks (late stage)) during the development of osteoarthritis. Sample data for the current publication was chosen randomly from existing data files and thus, some of the depicted data was collected after 4 weeks and other after 6 weeks. However, comparison of results from different groups, as seen in Fig. 3/5/6, was exclusively done at the same time point (either 4 OR 6 weeks).
5. 2.4.1 1.5ml rather than 15ml

Response: When testing the enzyme, we found out that sufficient movement is necessary to allow reliable digestion of the tissue. Therefore, and due to the volume of 2ml we decided to utilize 15ml falcon tubes in a MACS rotator. Thus, 2.4.1 is correct and we left it unchanged.
6. 6.1.1 define MFI

Response: Thank you for this important comment. We have included a definition of MFI.
Reviewer #2:

Manuscript Summary:

In their manuscript, Flow Cytometry Analysis of Immune Cell Subsets within Murine Spleen, Bone Marrow, Lymph Nodes and Synovial Tissue in an Osteoarthritis Model, Haubruck et al., describe a protocol for the analysis of immune cells isolated from various anatomical sites from mouse models of osteoarthritis. The protocol is well-detailed and implements well-established flow cytometry methods. Although this is a significant technical contribution for the field, there are several minor concerns that described below that require editing before this manuscript is considered for publication.

Response: We would like to thank reviewer #2 for the thorough and very helpful review and the very interesting comments. We believe that corrections made based on the review improved the manuscript and considerably added to the quality. We have addressed all concerns and updated the manuscript accordingly. In detail please find all answers to the reviewer comments below. We hope that all concerns have been well addressed.
Minor Concerns:

1. References are needed for the following statement.

"Historically, analysis of immune cells in the synovial tissue was restricted to immunohistochemistry (IHC) or mRNA expression by reverse-transcription polymerase chain reaction (RT-PCR) approaches."

Response: We would like to thank the reviewer for this suggestion. We have included two references for this statement. 
2. Section 1.2 "Bluntly disassociate" is vague. Please provide a better definition or description.

Response: Thank you for pointing that out. We have revised section 1.2 and explained this step in more detail. 
3. In section 3. Allocation of Cells, it would be useful to include volume of cells per well.

Response: We agree that it is useful to include the volume of cells. Therefore, we have revised the manuscript and included this information. 
4. In section 4.1, to reduce variability I recommend a stock solution of cell-impermeant amine-reactive dye (viability stain) diluted 1:50 in 1X PBS is prepared, and resuspend cell pellets with 100 ul of this stock solution.

Response: We would like to thank the reviewer for this very important comment. During our experiments we usually made a viability stain master mix that was sufficient for 10-15 samples (20-30µl viability stain) (depending on how many samples were prepared on a single day, as diluted viability stain should not be stored for too long) in order to prevent pipetting small quantities and reduce variability. We have revised the manuscript using the suggestion of the reviewer and updated the NOTE explaining the storing instructions. 
5. In section 4.2, it should be noted that sodium azide is toxic to cells. For terminal flow cytometry analysis this is likely not to be an issue, but if users plan to sort cells for downstream functional assays the use of sodium azide maybe detrimental.

Response: Thank you for this valuable suggestion. We totally agree and have update the manuscript given more information on how to avoid this problem when downstream assays are planned. 
6. In section 5.1, to reduce variability I recommend a stock solution of cell-impermeant amine-reactive dye (viability stain) diluted 1:50 in 1X PBS is prepared, and resuspend cell pellets with 100 ul of this stock solution.

Response: As stated above we have revised the manuscript using the suggestion of the reviewer.
7. I don't see the implementation of an Fc receptor blocking step. Is this intentional or inadvertently left out?

Response: Thank for this interesting comment. When setting up the experiment we discussed the use of an Fc receptor blocking step. In order to evaluate the necessity of this step we performed isotype controls for all utilized antibodies and the different types of cells. We did not experience any unspecific binding and thus decided to not implement a Fc receptor blocking step. 
8. In section 5.3-5.4 what is the purpose of changing the centrifugation speed to 750 x g. An explanation can be provided under the NOTE section.

Response: Thank you for this comment. We have updated the manuscript and included a NOTE section explaining this step.
9. It is too difficult to read the axis labels for all flow cytometry plots in the provided figures. Please consider increasing font size or resolution of files.
Response: Thank you for pointing out this important issue. We have increased both the font size and the resolution of our files. We hope that the axis labels are now easy to read.
10. A discussion of the limitation of the models introduced in the discussion section method should be included. Similarly, please discuss whether these methods can be adapted for human samples (e.g. synovial fluid, human PBMCs)?
Response: Thank you for this suggestion. We have included a paragraph regarding the limitations of each animal model and discussed if these methods could be adapted for human samples. Thanks to the revisions made we believe the discussion now enables readers to assess when to utilize our protocol and what factors limit its use. 
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