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October 16, 2020
 
Dear Dr. Nguyen,
 
Thank you for the opportunity to submit our revised manuscript, “Profiling of the human natural killer cell receptor-ligand repertoire”, to JoVE. We appreciate the reviewers’ thorough evaluation of our method and thoughtful comments, and we hope you now find it suitable for publication. Please find attached our point-by-point responses to the specific comments that were raised by the editor and each reviewer.

Please let us know if further information is needed. Thank you for your consideration.

Sincerely, 
[image: ]
Catherine A. Blish, M.D., Ph.D., FIDSA
Associate Professor, Department of Medicine and Stanford Immunology
Associate Director, Stanford Medical Scientist Training Program (MSTP) 
Chan Zuckerberg Investigator, Chan Zuckerberg Biohub 
Tashia and John Morgridge Faculty Scholar, Stanford Child Health Research Institute Fellow, Stanford Center for Innovation in Global Health (CIGH) 



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. Please define all abbreviations at first use.

We have gone through the manuscript and made these corrections.

2. Please provide at least 6 keywords or phrases.

This edit has been made.

3. 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.

This edit has been made. 

4. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. 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. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.

The protocol details were verified, and the protocol contains everything we would like shown in the video. However, please note that due to COVID-19 related restrictions of access to Stanford University campus we may not be able to complete video production at this time. 

5. 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: NanoDrop, Maxpar® XB antibody labeling kits, “We have worked with Biolyph,…” Miltenyi Biotec’s NK cell Isolation Kit etc

Any references to commercial products were removed from the protocol. 

6. 1: did you purchase or synthesize the antibodies? Which antibodies did you use in this study?

Antibodies were purchased for this protocol. This is now clarified in step 1 of the protocol. 

7. 5: Please describe the procedure for antibody titration, and add data in the figures (cite them also) and show the signal intensity and separation of populations in the video.

More specific details are now provided for antibody titrations, including a citation to the figures.

8. 14: What do the MS columns contain? What are their dimensions and volume?

MS columns are commercially available through Miltenyi and contain a matrix composed of superparamagnetic spheres. Given the term “MS columns” is specific to Miltenyi, it was substituted with a more generic “elution column”.

9. The Discussion already has information that covers most of the points listed below. However, there is some material in the Representative Results that can be moved to the Discussion to further describe these points. Hence, please revise the Discussion to 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

[bookmark: _30j0zll]All of these points are now included in the discussion

10. After you revise the protocol and add some details, please include a one line space between each protocol step and then highlight up to 3 pages of protocol text for inclusion in the protocol section of the video.

This edit has been made and protocol text to be included in the video has been highlighted in yellow.
[bookmark: _GoBack]
11. Please sort the Materials Table alphabetically by the name of the material.

This edit has been made. 
____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this paper, Vendrame et al. describe in detail two panels for mass cytometry (Cytof), one targeted at natural killer (NK) cell receptors, and one targeted at the ligands of these receptors. This combination of panels is an excellent approach, as usually scientists in the field are more focusing on the NK cell side. The protocol is well described and quite clear, so that it should be reproducible in other labs, ideally already familiar with mass cytometry. The figures presented give a good overview of what to expect as a readout of the method. The authors also warn the reader against some potential problems, such as metal impurities from the environment or antibodies that do not perform well.

Major Concerns:
The authors heavily insist on the usefulness of their panels for the assessment of viral infections. This is fine, but the great potential of this approach for cancer research is, although mentioned, not emphasized enough. Indeed, knowing the NK cell phenotype to such an extent together with the ligands could be of major interest for cancer immunotherapy (example: PD-1/PD-L1). This aspect might be discussed more in depth.

We agree that this protocol could be applied to the setting of cancer. In order to emphasize this more we added the following sentence to the introduction: “This interest in NK cell biology extends to the field of cancer immunotherapy where researchers are investigating the role of NK cells tumor immunosurveillance and in the tumor microenvironment 1”. We also mention in the discussion that PD-L1 would be a good addition to the ligand panel.

Furthermore, some markers are missing in the NK cell panel, such as KLRG1, CRACC, TIM-3, LAIR-1, and, in the ligand panel, PD-L1. However, the authors mention that the panel can be customized, so this is not really a major problem.

We agree with the reviewer that the panels are not fully exhaustive. The following sentence has been added to the discussion to address this concern: “Although these panels cover a comprehensive list of NK cell receptors and ligands, they are not fully exhaustive, and several potentially important markers were not included due to space limitations. Some of these markers include, but are not limited to KLRG1, CRACC, TIM-3, LAIR-1 in the NK panel and PD-L1 in the ligand panel.”

Some cell lines are used: the histology (for example: chronic myeloid leukemia for K562) and sources of these lines, as well as their culture conditions, might be mentioned.

Cell line information was added to the text and pertinent figure legends. These cell lines have also been added to the Materials Table along with their sources. 

Next, it would be better to indicate already in the protocol why benzonase, cisplatin and DNA intercalator are used.

These clarifications were added on steps 5, 8 and 13.

Minor Concerns:
Introduction: page 2, NK cells are not that rare among PBMC, as they represent 5% - 20% of peripheral blood lymphocytes. The author's argument that it is better to purify NK cells is valid.

This sentence has been changed to no longer state that NK cells are a rare immune cell subset. It now states that, “Given that NK cells only make up 5-20% of peripheral blood mononuclear cells (PBMCs), staining whole PBMCs rather than isolated NK cells means that a majority of the collected events will not be NK cells”. We agree with the reviewer that our argument for purifying NK cells is valid. 

Protocol: if healthy pediatric donors were investigated, they should not be called patients.

This edit has been made. The sentence in question now reads: “PBMCs from de-identified healthy pediatric donors and pediatric acute dengue patients were obtained from Gorgas Memorial Institute of Health Studies in Panama City, Panama and hospitals belonging to the Ministry of Health, the Social Security System in Panama City, and suburban areas”.

Page 3, line 9: the word "using" appears twice.

This edit has been made. 

Also on page 3, is it allowed to indicate a given company as supplier for the lyophilization?

The reference to the company who performed the lyophilization has been removed.

The abbreviation "PFA" should be explained already in the protocol.

This edit has been made.

Figure 2 and Suppl. Figure 7: an anti-HLA-B/C antibody is mentioned in the legends, but in the figures there is no such antibody but an anti-HLA-C,E antibody. Could this point be clarified?

This edit has been made. The figure legends now correctly refer to the anti-HLA-C,E antibody.


Reviewer #2:
Manuscript Summary:
Vendrame et al. describe and characterize use of CyTOF to phenotype NK receptors on NK cells and NK ligands on non-NK hematopoietic cells. Their protocol is very detailed and shows multiple steps in the process of protocol development, including clones used, performance after freeze-thaw, and antibody titration. The staining is comprehensive and covers multiple relevant markers on effectors versus targets/ regulatory cells. The results and protocol is likely to be of significant interest to NK investigators across a diversity of fields.

Major Concerns:
1) The text describes assessment of samples after dengue fever and HIV infection, but it is unclear if these data are shown or if the representative data are all from healthy donors. Please clarify.

The text has been clarified to state the following: “Figure 4A illustrates the gating strategy used to identify CD4+ T cells, CD8+ T cells, NK cells, monocytes, and CD19+ B cells in PBMCs from a healthy donor”. The following sentence explicitly states that staining examples for each ligand are shown using PBMCs “from acute dengue patients and HIV-infected individuals who were virologically suppressed”. The figure legends were also clarified and the origin of the samples has now been added to each legend.

2) If data are available from pathogen-infected patients, would be informative to show to compare and contrast with healthy donor state.

We agree with the reviewer that comparing pathogen-infected patients and healthy patients is interesting and these panels have been in fact designed specifically for that purpose.  In fact, such data has been previously published by our group and referenced in the discussion 2–4. Here, our goal was to provide detailed protocols, a request that we have received frequently at meetings and in other discussions with colleagues. Due to the amount of data and markers assessed (80+ markers, in 3 or more disease states), it would be impractical to add these comparisons to this protocol, which is why we referenced the relevant publications in the discussion. 

3) How many times were data repeated? This is not clear to me. How representative are these data given how heterogeneous NK cells are depending on genetic and epigenetic factors?

Titrations and validation of the panels were performed using 1-3 donors. Representative data are shown in the figures. The validated panels have been extensively used with samples from both in healthy and virus-infected individuals. Relevant publications were cited in the discussion. 

4) Have authors assessed same panels under activating conditions (e.g. cytokine stimulation)? Do the panels remain as detailed and high fidelity?

These panels were not tested or validated for use under activating conditions, such as cytokine stimulation. We have no reason to believe that other activating conditions would affect the performance of the panel, however this point was added as a limitation to the discussion. 

5) Are the selections for optimal antibody titrations based on mathematical calculations or a visual assessment? If visual assessment, some of the selections appear arbitrary. Please clarify.

Titration selection was based on visual assessment considering that standard mathematical methods, such as staining indices, are not applicable to CyTOF data 5, 6. The rationale for titer selection is now mentioned both in the protocol and the discussion. Briefly, we selected the lowest antibody titer which resulted in the highest signal intensity and the best separation between positive and negative populations (Figures 1 and 2). If a clear distinction between positive and negative populations was not identified, the most accurate working dilution for these antibodies was determined by assessing the stain on multiple cell types or on cell lines (Supplemental Figure 4).
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