We thank the editor and reviewers for their suggestions and comments. 

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.
OK

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points
Ok

3. Please ensure that the long Abstract is within 150-300 word limit and clearly states the goal of the protocol.
Ok

4. 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.”
Ok

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

6. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
Ok

7. Please ensure you answer the “how” question, i.e., how is the step performed?
Ok

8. 1.1: Please explain briefly how this is done.
We have included detailed description.

9. 1.2: How do you count the cells?
We have added requested information.

10. 2.9: How is the euthanasia performed in your experiment?
We have added requested information.

11. 2.10: How do you perform kidney dissection?
Kidney is an organ can be easily identified for anyone with basic biology knowledge. There is no specific technique required to dissect a kidney. Will be shown in the video.

12. 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.
Ok

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

14. Please include data from control experiment as well.
The results from a non-infected naïve mouse were added.

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

The figure is un-published. No copyright information is required.

16. As we are a methods journal, please ensure that the Discussion 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
d) The significance with respect to existing methods
e) Any future applications of the technique
Ok

17. Please do not abbreviate the journal titles in the references section.
Ok


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This paper describes a technique for isolating CD8+ T cells from the kidney and identifying and differentiating the intravascular and extravascular cells amongst that population. Data are shown 30 days after LCMV infection in a mouse carrying LCMV-specific TCR-transgenic T cells. The technical aspects of the paper are clear and easy to follow.
Thank you!

Major Concerns:
The data shown are derived solely from infected mice. It might serve as a useful comparison to show data from a non-infected mouse. This would provide the readership an idea as to the rarity of these cells under basal conditions.
The results from an uninfected naïve mouse were added.

In 2.9, presumably the mode of euthanasia is important and should be explicitly defined. Is cervical dislocation the optimal technique? Should CO2 inhalation be excluded because presumably it takes longer for the mouse's heart to stop beating and therefore has the potential to introduce variability in the results due to differences in the time the antibody is in the circulation prior to death?
Yes. The reviewer is correct. This step is clarified.

In 2.10, is the kidney put in the tube whole, or is it cut up to any extent beforehand?
We have clarified the information.

3.4 - mash not smash
Thanks! It has been corrected.

4.3 - What is meant by 'cocktail' layers? Clarify how the 67% Percoll is passed through the lower density layer. Does this relate to the positioning of the pipette tip?
We have clarified the information.

5.2 - Can something be added to the preparation to limit this type of cell death?
A note was added.

In Figure 1B, a substantial proportion of the cells are shown as being non-Trms. What are these cells? Are the Tems? Naïve cells? This data is potentially at odds with the statement from the Steinert paper (ref 10) that "Most Memory CD8 T Cells in non-lymphoid tissue (which includes the kidney) Are TRM". The authors should examine a bit more closely how their data fit or don't fit with other key manuscripts in the field. In particular in that paper the authors state that flow cytometry underestimates Trms as opposed to Tem. The authors should provide a comment on this, addressing the potential limitations of their technique particularly from a quantitative perspective.
We have expanded the discussion part. Basically, the Cell paper by Masopust group used parabiosis and microscope to show the majority of CD8 T cells in the kidney are TRM and their time point is day 90 after infection. In our hands, it is very common to identify CD69- cells in the kidney around d30-50 after LCMV infection in the kidney. It is possible that different time points lead to the difference. OR enzymatic digestion plus FACS analysis may enrich for non-Trm cells.

There is a fair amount of editorial work to be done to get this manuscript up to publication quality, but I will leave that up to the editorial team.

Minor Concerns:
The supplier and exact details on the Mojo CD8 T cell purification kit should be provided.
Provided in the Material Table.


Reviewer #2:
Manuscript Summary:
The manuscript by Ma et al, describes T cell isolation from kidney- a visceral organ of significant importance. The authors succinctly describes various steps of the isolation protocol, with special emphasis on intravascular labelling, tissue digestion and enrichment of lymphocytes via density gradient centrifugation. All the critical steps are well elaborated and will allow successful execution of the protocol by non-experts. I do not have any major concerns, but have suggested some minor edits/additions that will be helpful.

Thank you so much!

Major Concerns:
No major concerns.

Minor Concerns:
1. The use of percoll solution to enrich leucocytes should be termed as "density gradient centrifugation" instead of just density centrifugation, as it employs a discontinuous gradient to allow appropriate separation of cells.
Thanks and it has been corrected.

2. Regarding the first statement in introduction section- although TRM are a significant fraction of T cells in mice and humans, there has not been enough evidence that they represent the single most abundant T cell population at the organismal level. The authors' sentence is mostly true for non-lymphoid organs.
Thanks and it has been corrected.

3. In line-71, Pg.1, "infusion" should be replaced with "perfusion"- the correct descriptor for removing blood and associated cells from organs.
Thanks and it has been corrected.

4. In line-71, Pg.2, veil should be changed to vein.
Thanks and it has been corrected.

5. In section-3, enzymatic digestion, the authors should mention if they have tested other enzymes and found collagenease-B to be the ideal enzyme. If there is a speed associated with the gentle rocking motion, that should be mentioned.
We have not vigorously compared different collagenase. We have used collagenase B and C without noticing a dramatic difference.

Reviewer #3:
Manuscript Summary:
This manuscript describes the isolation of tissue-resident lymphocytes from the kidney and downstream analysis using flow cytometry. Many of the lymphocytes in the intact kidney reside in the vasculature, and intravenous antibody injection is used to differentiate tissue-resident lymphocytes from those in the vasculature. The protocol also includes detailed methods for digestion of the tissue and further lymphocyte purification. The protocol and discussion highlighted the concern over cell death in the isolation of Trm cells and provided additional suggestions for increasing cell yields.
Overall, I think this protocol will be of interest to many, as the use of the kidney as a source of Trm cells for comparative studies is becoming more common and there is a growing interest in the tissue-specific factors that influence Trm differentiation in the kidney and other organs. I just had a few minor concerns, detailed below.
Thanks!
Major Concerns:
No major concerns.

Minor Concerns:
Line 71: should this be perfusion not infusion
Thanks and it has been corrected.

Protocol 2.3: The statement 'Bend the needle to create a 30° angle between the needle and syringe' seems wrong to me. Is it a 30 degree bend from the original position making it 150 degrees from the syringe? I'm sure this will be cleared up by the video but it was a bit confusing.
Sorry for the confusion. It has been corrected.

Protocol 3.4: Do you 'smash the tissue with the plunger flange of a 3 ml syringe' directly in the plate, or is this through a filter of some type?
It has been clarified.

Protocol 5.1: It would be nice to know the concentration of the fluorescently labelled streptavidin that is used for staining.
The information is added.

Line 256: I liked the suggestion that inhibition of P2X7 signaling could be incorporated to prevent cell death to increase yield and for subsequent functional assays, but is it really clear whether inhibiting P2X7 works solely to prevent cell death? Can it alter the downstream functional potential of these cells as well?
Thanks for the insightful comments! The discussion is expanded.

Reviewer #4:
This manuscript provides a timely protocol for isolating TRMs from kidney, which will serve as an important reference for the fast-growing TRM research community. The procedures were clearly described with adequate details, and representative results were clearly laid out. I only have suggestions for minor edits:

Line67-68: The authors should briefly describe the "standard lymphocyte isolation procedure", as isolating lymphocytes from mucosal tissues, such as the gut, is not straightforward or "standard". Consider citing protocols such as the 2018 JOVE paper describing lymphocyte isolation from the small intestine (PMID:29553537).
Thanks for the suggestion! We have revised the description as suggested.

Line141-142: "re-inserted above the first site" is not clear, consider revising: Start initial injection close to the tip of the tail. When necessary, move forward towards the bottom of the tail for subsequent injections.
Thanks! We have revised the description as suggested.

Line146: Is there a preferred method (CO2, cervical dislocation) for euthanizing mice for this procedure?
We have provided our method for euthanizing mice (isoflurane plus cervical dislocation)

Line146: Consider replacing "5 min" with either "3-5 min" (to be consistent with line73) or "exactly 5 min".
We have revised the description as suggested.

Line153-154: Does the Collagenase B need to be added fresh (the same day of the experiment) or the digestion solution can be premade?
We have clarified the information.

Line200-204: consider revising: "…fill the tube with PBS/5% FCS and mix by inverting the tube 4-6 times slowly to ensure sufficient mixing. Note: This step is important for washing out any residual Percoll."
Thank you so much! We have revised the description as suggested.

Consider adding a section/table for reagent recipes.
Thanks for the suggestion. A recipe table was added.

Reviewer #5: 
This protocol described how to isolate resident CD8 T cells from the kidney. It delineates essential steps but there is room for improvement to make it easier to follow.
The below suggestions are being made:
1. The authors suggest that this could also be done for CD45 instead of CD8, however, for neither suggested antibody clones are provided (IP injection or tissue labeling), and the protocol is specific for lymphocyte isolation not immune cells as a whole.
Revised as suggested. i.v. CD8a antibody clone number was provided in the Material Table.

2. For Step 1 it should be made clear if there is a specific age of mouse that is best suited for splenic harvest of T cells. Further, the adoptive transfer is not truly part of the "CD8 T cell isolation" protocol and could be considered to be removed.
Age information is included. To provide a more complete information, the initial steps of the whole experiment is included in the text part. However, these initial steps will not be included in the video part.

3. In Step 2 it should be stated that it is not necessary to use a biotin labeled Ab for IV injection, but instead that it is simply important to use two different clones for IV labeling and flow cytometry analysis.
Thanks! We have revised the manuscript accordingly.

4. In Step 2 it is not clearly stated whether it is required to decapsulate the kidney or not.
We have clarified the description.

5. Step 2 should provide some information on how long the kidney can be stored on ice prior processing.
We have added requested information.

6. In Step 3 it is unclear why a 6-well plate is needed.
We have added a NOTE to explain it.

7. Step 5 should be expanded on to provide a detailed fixing/staining protocol.
We have expanded the protocol for FACS staining and fixing.

8. Figure 1B should describe what is gated out in each plot.
We added the information in the figure.

9. In the table the column for descriptions should be removed as no detail is provided.
Removed.

