Reply to editorial and referee comments

Editorial comments:

Changes to be made by the author(s) regarding the manuscript:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Rebuttal: as recommended the paper has been fully proofread by two native English-speaking scientists.  

2. 	Please remove the brackets enclosing the reference numbers cited in the manuscript text.
Rebuttal: these changes have been made as instructed.

3. Please rephrase the Introduction to include a clear statement of the overall goal of this method.
Rebuttal: we provided a clear sentence at the end of the introduction to address the editorial comment. 

4. 	Please use the micro symbol µ instead of u and abbreviate liters to L to avoid confusion.
Rebuttal: these changes have been made as instructed.

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. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Eppendorf, Sigma, Miltenyi, CompBeads, BD FACSAria™, QIAamp, Qiagen, Invitrogen, Perfecta ToughMix (Quantabio), FlowJo®, etc.
Rebuttal: these changes have been made throughout that manuscript as instructed.

6. 	Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
Rebuttal: these changes have been made as instructed.

7. 	Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Rebuttal: these changes have been made as instructed.

8. Please revise the protocol to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion.
Rebuttal: these changes have been made as instructed.

9. Please add more details 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. 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. See examples below.
Rebuttal: We carefully reviewed all experimental details to address this comment throughout the paper. 

10. section 1.2: What are the inclusion and exclusion criteria for recruiting patients? Please also describe how to administer sedation.
Rebuttal: we have added a paragraph after the ethics statement at the beginning of the protocol section (page 4) to clearly describe both inclusion and exclusion criteria used to set up this protocol. Also, as requested, we added information about the administration of sedatives (section 1.2, page 4). 

11. sections 2.1, 5.2.2: Please provide the composition of OCT embedding medium and LSM. If they are purchased, please include their information in the Table of Materials and reference the Table of Materials in the protocol steps where they are used.
Rebuttal: the section referring to the OCT embedding medium has now been removed as per a reviewer recommendation and the reagent is not referred to elsewhere in the protocol. The LSM is referenced in the materials table as ‘lymphocyte separation medium’. 

12. section 5.1.1: When, how and what volume of blood is collected? It is unclear. Please specify.
Rebuttal: this information is now described at the beginning of section 4 of the protocol. 

13. section 8.1.2: Please specify from which step the cells are obtained.
Rebuttal: cells referred in this section are indeed the whole BAL cells, the resuspended cell pellet from the initial centrifugation steps outlined in section 2. The source of the cells is now noted in section 7.1.2. 

14. After you have made all the recommended changes to your protocol (listed above), 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.
Rebuttal: these instructions have now been addressed.

15. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Notes cannot usually be filmed and should be excluded from the highlighting. Please do not highlight any steps describing anesthetization and euthanasia.
Rebuttal: these instructions have now been addressed.

16. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.
Rebuttal: these instructions have now been addressed.

17. Please remove the titles and Figure Legends from the uploaded figures. Please include all the Figure Legends together at the end of the Representative Results in the manuscript text.
Rebuttal: these changes have been made as instructed.

18. Figure 1: Please use SI abbreviations for all units (L, mL, µL) and include a space between all numerical values and their corresponding units (15 mL, 37 °C, etc.).
Rebuttal: these changes have been made as instructed.

19. Figure 2: Please combine all panels of one figure into a single image file. Please label the two images in the second page and describe them in the figure legend.
Rebuttal: these changes have been made as instructed; the second pair of images has been removed for clarity.

20. Figure 3: There are two figure 3 files and also two figures in each pdf file. Please only upload the final version of the Figure 3.
Rebuttal: these changes have been made as instructed.

21. Table 1: Please indicate the unit for the “Volume per test”.
Rebuttal: these changes have been made as instructed.

22. Please revise the Table of Materials to include the name, company, and catalog number of all relevant supplies, reagents, equipment and software in separate columns in an xls/xlsx file. Please sort the items in alphabetical order according to the name of material/equipment.
Rebuttal: these changes have been made as instructed.

23. JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. 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
Rebuttal: As requested we carefully reviewed the discussion section to be able to address all aspects as listed above. 

24. References: Please do not abbreviate journal titles.
Rebuttal: we updated the reference list using the JOVE citation style with EndNote. However, EndNote keeps some of the abbreviation as per official journal titles which sometimes contain abbreviations. 



Reviewer #1:

Manuscript Summary:
Salahuddin and colleagues present a well-written manuscript that clearly and logically describes their protocol for obtaining and characterizing peripheral (blood) and airway (by broncho-alveolar lavage) immune cells in individuals living with HIV.

Minor Concerns:

1. Endobronchial biopsies can be done in research settings as the authors describe, but they are more commonly employed in studying the airway epithelium in diseases such as asthma, cystic fibrosis, etc. It is my experience that most research bronchoscopies in individuals living with HIV involve BAL and not biopsies. In this context, I suggest that the authors can retain the brief description of obtaining endobronchial biopsies (lines 148-170) if they wish (personally I would delete it), but if so then they should clearly explain that these biopsies are not used to study/compare peripheral vs. BAL immune cells. In fact, they do not have any description in their manuscript of how to analyze these cells. Again, if they do retain this part of the protocol, then they should articulate how these samples, which are dominated by airway epithelial cells, may be used in studies of people with HIV. In addition, they should cite published manuscripts in which investigators performed such biopsies and analyzed the airway epithelium in the context of HIV. I will defer to the authors but this 'component' of the protocol either needs to be discussed in an appropriate context or removed (and I favor removal).
Rebuttal: As recommended by the reviewer, the biopsy section (originally section 2) has now been removed from the manuscript. Accordingly, the introduction, protocol body, representative results and Figure 1 have been appropriately updated to reflect the removal.

2. The manuscript would benefit from even a brief discussion in the Introduction as to how the authors actually developed this protocol. Specifically, it is a general technique that many investigators use and it would be appropriate to state whether or not this protocol was adapted from and/or modified from one or more published protocols by other investigators. As with the vast majority of protocols, one assumes that the authors did not create this completely 'in a vacuum' at McGill but rather modified/adapted from one or even multiple sources. In fact, to the extent they can articulate that this protocol includes techniques that have been validated and are in use by other clinical investigators working in HIV and the lung will increase the likelihood that colleagues will adopt their protocol.
[bookmark: _GoBack]Rebuttal: To acknowledge the reviewer comment, within the last paragraph of the introduction section, we stated that this protocol has been adapted from other published general protocols (page 3) to suit the needs of the researchers in terms of downstream assays, and we added appropriate references (e.g. Brenchley et al., Mucosal Immunology, 2007; Jambo et al., Mucosal Immunology, 2014; Mwandumba et al., The Journal of Immunology, 2004; and Gordon et al., Vaccine, 2008). 


Reviewer #2:

Manuscript Summary:
In this manuscript by Salahuddin et al., the authors present a method for processing bronchoalveolar lavage (BAL) fluid to evaluate alveolar macrophages and CD4+ T cells for subsequent immunophenotyping. They collect BAL fluid from chronically HIV-infected individuals and use PCR to quantify HIV DNA and RNA to investigate the pulmonary HIV reservoir. While this manuscript provides a clear rationale for this technique and is well written, we have major concerns with the methodologic rigor and level of discussion presented. Overall, the manuscript is not well referenced and would benefit from a more nuanced and thorough discussion of BAL collection techniques and the use of flow cytometry to identify immune cell populations. There is also a significant error in Figure 2.

Major Concerns:

1. The authors should explain the rationale behind their choice of volume of BAL return ("over 100cc") and the variability of instilled saline (200-300cc) suggested in their manuscript.
 In fact, there is a large body of literature describing the importance of standardized BAL collection, particularly for human subjects research. This is an important consideration when quantifying immune cell recruitment into the airways and measuring protein levels in supernatants, as the authors propose.
Rebuttal: 200-300 ml of saline are instilled to ensure a return of approximately 100 ml in optimal conditions, as already described in several descriptions of BAL procedures (Brenchley et al., Mucosal Immunology, 2007; Jafari et al., American Journal of Respiratory and Critical Care Medicine, 2009; and Gordon et al., Vaccine, 2008). Furthermore, having performed over a thousand bronchoscopies at the MUHC for both research and medical interventions, our observations suggest that a flexible volume of 200-300 mL of saline is typically needed to ensure the return of at least 100 mL during the BAL procedure. Having a return of at least 100 mL is helpful to ensure that sufficient cells are obtained for analysis. This is also discussed in the second paragraph of the discussion section.
Of note, the initial volume of saline cannot be exactly determined due to the donor-dependent variabilities in participant capacity to tolerate the procedure. If needed, for assessments other than isolation of immune cells (e.g. cytokine quantification), a urea correction factor may be used as already mentioned in the 3rd paragraph of the discussion. 

2. The immunophenotyping presented in this manuscript represents a basic approach and would benefit from a more comprehensive discussion of potential flow cytometry based strategies. In particular, the authors do not engage in a detailed discussion of autofluorescence, which can be a particular problem when isolating alveolar macrophages. The authors could discuss, for example, the wavelengths known to detect the most autofluorescence. Fluorophores with shorter wavelengths (e.g. FITC and PE) are generally avoided, however the authors use a PE-conjugated antibody to stain for alveolar macrophages. The authors could also reference the use of FMO (fluorescence minus one) and dump gating to assist in identification of the populations of interest.
Rebuttal: the reviewer’s comment about the phenotypical markers as described in the protocol is true. Indeed, in this method paper, our aim is not to propose a comprehensive phenotypical characterization of alveolar macrophages as this could largely vary according to different study topics. We therefore deliberately propose the most widely accepted markers for the AM population. 
To acknowledge the reviewer’s comment on the autofluorescence of AMs and the combination of fluorochromes (e.g. combination of FITC and PE as well as the usage of FMO as raised by the reviewer) we have now added a paragraph in the discussion section to address the challenges and potential alternatives in FACS-sorting or immune-phenotyping.

3. We are concerned about significant errors noted in this manuscript. In particular, Figure 2 mistakenly labels red blood cells as lymphocytes.
Rebuttal: We acknowledge the referee’s comment as indeed, the figure was mislabeled. This is now corrected. 

Minor Concerns:

1. The authors should address the potential for monocyte activation using the adherence technique for monocyte isolation.
Rebuttal: this is now mentioned as a limitation of this alternative technique in the 3rd paragraph of the discussion.

2. Figure 3 is shown multiple times, and there does not appear to be a figure for the gating strategy for peripheral blood samples.
Rebuttal: Figure 3 has been modified; the gating strategy for selecting the AM population is shown using markers as outlined in the references now included in the discussion. The PBMC sorting strategy is not included as the markers used are classical cell surface markers and the authors felt that the description in the discussion was sufficient to explain the gating strategy used.

3. The manuscript does not appear to be fully edited, and various sections of the manuscript are highlighted for unclear reasons.
Rebuttal: Sections of the manuscript were highlighted as per instructions from JoVE editors to indicate which parts of the procedure will be filmed.

