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.
2. Please revise lines 89-91 to avoid previously published text.
3. 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: Agilent, Gelcode, Falcon, Flag, Triton-X 100, kimwipe, Whatman, etc.
4. Please rephrase the Introduction to include a clear statement of the overall goal of this method.
5. 1.7, 4.2, 4.5, 4.8, etc.: Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
6. 2.1: Please specify culturing conditions.
7. 4.6.1: Please describe how to measure the protein concentration of the post-IP lysate.
8. 8.3: Please specify the incubation temperature.
9. Please include mass spectrometry methods in the protocol.
10. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
11. 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.
12. 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.
13. 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.
14. Figures: Please include a space between the numerical values and their corresponding units (e.g., 137 mM, 150 kDa, 15 min, 37 °C, etc.).
15. Please shorten the figure legends. 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.
16. Discussion: As we are a methods journal, please also discuss critical steps within the protocol, any modifications and troubleshooting of the technique, and any limitations of the technique.
17. References: Please do not abbreviate journal titles.
18. Table of Materials: Please sort the items in alphabetical order according to the name of material/equipment.

Author’s rebuttal to editorial comments:
1-2. The manuscript was proofread.
3. ANTI-Flag was changed to M2 affinity gel or M2 mouse monoclonal IgG.
Other trademarked names were changed to general reagent terms and were referenced to the table of materials.
4. The introduction was rephrased to include a clear statement of the overall goal of this method.
5. Centrifuge speeds were changed to g-force.
6. Culturing conditions were specified.
7. The Bradford assay was incorporated into the protocol section (Section 4)
8. Room temperature was specified (18 to 20 degrees Celcius).
9. Mass spectrometry methods were added to the protocol section.
10.Protocol steps were shortened.
11-13. Essential steps of the protocol were highlighted after shortening protocol steps.
14. Spaces were added between all numerical valudes and corresponding units for all figures. 
15. Figure legends were shortened and the results thoroughly described in the Results section.
16. Critical steps of the protocol, modifications and troubleshooting of the technique, and limitations were included in a separate paragraph. 
17. Journal titles in references were revised to not contain abbreviation.
18. Items in table of materials were sorted in alphabetical order.


Reviewers' comments:

Reviewer #1:
Manuscript Summary:
This manuscript from Arizala and colleagues describes an IP-Mass Spec method to investigate cellular factors that associate with the wild type HIV-1 Rev protein during the viral replication cycle. Using this method, the Authors compare the wild type Rev protein with a variety of point mutations in the Rev nucleolar localization signal. A number of cellular proteins are identified in IP-Mass Spec experiments that are enriched for the association with the wt Rev protein relative to the various mutant proteins.

This clearly presented manuscript describes a general method for detecting cellular co-factors that associate with viral proteins during infection. Although IP-Mass Spec is now an established method that has been used by numerous labs in many publications, this manuscript does describe a step-by-step procedure that should prove useful for labs not experienced in this type of methodology. Some minor concerns with the manuscript are described below.

Minor Concerns:
1) Figure 4 is of rather poor quality relative to the other figures.
2) Tables 1 and 2 present a "%" measurement in the columns of wt Rev and mutants. This measurements need clarification.
3) The majority of proteins that co-IP with wt Rev (and some mutants) are unlikely to make direct protein-protein interactions with Rev. Rather, they are most likely in protein complexes that co-IP via a direct-protein-protein interaction with Rev and another protein in the complex. Thus, most of the proteins in the Tables are likely to associate indirectly with Rev. It would be useful to state this explicitly so that readers/viewers appreciate this key point.

Author’s rebuttal to Reviewer #1 comments:
1. Figure 4 resolution was improved for publication quality.
2. The proteomics results were displayed and compared using protein identification probability (%). This was changed and indicated throughout the manuscript.
3. The cellular factors identified in tables 1 and 2 were explicitly described to interact directly/indirectly with the Rev protein complex during HIV-1 replication.


Reviewer #2:
Manuscript Summary:
This manuscript is to accompany a JOVE video describing a comparative IP-mass spec approach for identifying host cell factors interacting with the HIV-1 Rev protein. The included methods and sample results focus on a refined IP and gel separation strategy for recovery of 3xFLAG-tagged Rev and associated proteins. The methods are easy to follow, some of the hurdles faced to IP purification and refinements are described, and the screen yields what looks to be a pretty interesting dataset of proteins differentially-bound to wild-type Rev vs. a panel of Rev mutants. However, the methods included are relatively generic (e.g., how to perform SDS-PAGE, etc.) and don't provide a technically-detailed description of sample prep for mass spec, mass spec details, analysis workflow, statistics, etc.- these things would be much more useful to readers. Thus the paper could be significantly improved. The text would also benefit from some additional clarifications and a few modifications to static figures and additional details added to tables, as outlined below.

Major Concerns:
1. Lines 108-120. The paper indicates that two techniques were compared (direct analysis of eluates vs. extraction after SDS-PAGE) but the pro and cons of the two approaches are not discussed and, unless I'm mistaken (Table 1 vs. Table 2?), dealt with in the data. How did the results differ for the two methods? Which method was superior and what were the pros and cons? As noted below, discussion should spend less time on B23 and more time discussing technical nuances.
2. How was sample prep for mass spec carried out? Even if done by core would be useful to / needed by readers attempting to replicate process.
3. Both Table 1 and 2; What are the percentages and what do they mean? How were the computational and statistical analyses performed? How many replicates? Should be addressed in more detail than just listing names of software.
4. Figure 5. Why are input levels of Rev so low for M2 and M9? Doesn't really make sense if the IP is robust...enrichment should be equivalent to input unless beads are saturated?

Minor Concerns:
1. Line 46. Please clarify why snoRNA C/D box58 is highlighted, e.g., was this also a differential interactor?
2. Lines 58, 62. Not meaningful here to list the mutation #, I would just re-write to say a subset of mutant Rev proteins were ID'd that localize to the NOLC but with reduced activity, while an additional subset were ID'd that do not localize to the NOLC and don't function. So then the 3 comparators are set-up in a simple fashion: WT, nucleolus/defective, non-nucleolus/defective. A figure to explain Rev organization and clearly define the mutations and predicted effects would also be very valuable.
3. IP-MS screens make no judgment regarding if or how identified proteins are relevant to infection. As the authors appreciate, data are hypothesis-generating followed by validation and/or functional assays. Lines 48 and 667, 683-684, 687-88 should be edited and discussed accordingly.
4. Lines 690-720; why devote a paragraph to discussing B23 function? This is a technical report and there are no validation or structure-function type analyses. Would be more valuable to use this space to discuss pros and cons of approach, how it could be improved, adapted, etc.
5. Intro paragraphs 2 and 3 are very long/expansive and should be broken up for readability.
6. Paragraph 2 seems to be trying to set up a straightforward hypothesis, that B23 will be bound by wild-type Rev but less-so by the mutants, but never quite gets there….could be more clearly articulated to better set up control IP experiments in Figures 1 and 2.7. 
7. Lines 158-161. Cell number would be more useful than plate #.
8. Figure 2. Need to adjust top panel, cutting off the bands.
9. Table 1- Legend title says that these are factors that interact with Rev NoLS "mutations", text says and table shows they were detected with wild-type Rev but not with M2, M6, or M9. Something here needs to be corrected.

[bookmark: _GoBack]Author’s rebuttal to Reviewer #2 comments:
Major Concerns:
1. Pros and cons, and differences of both approaches were discussed.
2. The mass spectrometry procedures were added to the protocol.
3. Percentages in tables 1 and 2 represent the protein identification probability during analysis using Scaffold software, version 3. The protein threshold was set to 20%, minimum number of peptides was set to 1, and the peptide threshold was set to 0%. This description was included in section 13.8 in the Results section. Although data is available for three replicate experiments for WT Rev versus mutations, this manuscript is showing representative data for one experiment.
4. The input levels of M2 and M9 in Figure 5 are not highly expressed as WT Rev. 20 ug was used for input during immunoblot analysis, versus the IP reaction, which used 5 mg of protein lysate. This was indicated in the results section.

Minor Concerns:
1. snoRNA C/D box58 was highlighted because Rev mutants lost interaction with this factor in comparison to WT Rev (Table 1). This was briefly described in the abstract.
2. The specific mutation numbers were mentioned and described for the purpose of referencing a published figure showing localization pattern of the Rev mutations under examination in this manuscript for mass spectrometry analyses.
3. The proteins identified from the mass spectrometry results and briefly discussed eluded to the involvement in HIV-1 infection through Rev functionality, which is mRNA-independent nucleocytoplasmic transport and HIV-1 mRNA splicing regulation. Factors (nucleolar and non-nucleolar) that bind to the Rev protein complex were expected to participate in these Rev functions to facilitate HIV-1 infection.
4. Pros and cons of the approach, improvement, and adaptation to other disease models were previously discussed throughout the Discussion section. An emphasis on the cons of this method was included in a separate paragraph. B23 function was also emphasized to explain that one nucleolar factor in one disease model could serve multifunctional roles in other disease models, which is why this approach could benefit the characterization of pathways – nucleolar o non-nucleolar – in other infectious and disease models.
5. Paragraphs 2 and 3 were revised into multiple paragraphs for readability.
6. B23 was previously shown to lose interaction with Rev in the presence of Rev NoLS mutations.
7. Reference to plate number was replaced with cell number.
8. Figure 2 top panel could not be adjusted.
9. Table 1 legend was corrected to indicate that the host cellular factors bind to WT Rev.
