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26 February 2019

Dr. Vineeta Bajaj
Review Editor
JoVE

Dear Dr. Bajaj,

Enclosed please find our revised manuscript by Guard et al, entitled “Label-Free Immunoprecipitation Mass Spectrometry Workflow for Large-scale Nuclear Interactome Profiling”, which we submit for reconsideration by JoVE.

We appreciated the useful feedback from the editors and reviewers, and the opportunity to address the referees’ critiques, which we feel have improved the manuscript considerably. Included below this letter is our point by point responses to the editorial and referees’ critiques, which we believe satisfactorily address the major concerns.

We hope that by addressing the previous reviews, our manuscript will be acceptable for eventual publication.  We thank you for your consideration.


Sincerely,
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William M. Old, Ph.D.
Assistant Professor
Dept. of MCD Biology
University of Colorado Boulder
Campus Box 347
Boulder, CO 80309-0347
Office: 303-492-9551
Lab: 303-492-9598

RESPONSES TO REFEREE COMMENTS
We thank the referees for their thoughtful comments, and have taken their feedback seriously, and address each of their concerns below.


Editorial comments:
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.
-This comment has been addressed by editing throughout the manuscript to improve readability, and corrected spelling and grammar errors. 

2. 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.”
-This comment has been addressed in the text. 

3. The Protocol should contain only action items that direct the reader to do something.
-Individual steps throughout the protocol have been revised to read as action items. Other text or non-actionable items have been revised, removed, or moved into a note below the original step. 

4. Please ensure you answer the “how” question, i.e., how is the step performed?
-This comment has been resolved where applicable. However, there are several steps where the ‘how’ falls outside of the scope of this protocol, specifically regarding the installation of mass spectrometry components and the specific details of the mass spectrometry elution methods, as these will be instrument/software specific and every possibility could not be covered here. 

5. Software steps must be more explicitly explained ('click', 'select', etc.)
-This comment has been addressed in sections 7 and 8 of the text. 

6. Step 7,8: Please use imperative tense and describe how the procedure is performed.
- These changes have been made where applicable with few exceptions: 
(1) As there are many effective ways to create properly formatted input files for programs like CRAPome or Cytoscape (sections 7 and 8), we have referenced R scripts / readme instructions for doing so rather than laying out all detail within the protocol. We hope that this provides sufficient clarity without extending this workflow past the 10-page protocol limit. 

7. Please move all the buffer and solution recipes to a separate table in .xlsx and upload it separately to your editorial manager account and refer the table in the text wherever applicable.
-We created a buffer and solution recipe table that is referenced throughout the text. 

8. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
-Individual steps have been simplified throughout the text, with a particularly large revision to section 7. 

9. 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.
-The protocol portion of this manuscript is less than 10 pages, and we have ensured that the highlighted portion of text is less than 2.75 pages. 

10. 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 Thermo’s Xcalibur software package, Thermo Fisher instruments, etc.
-This comment has been addressed in the text. 

11. Please ensure that all the figures are referenced in the manuscript text in the order of their numbering.
-This comment has been addressed in the text. Note that Figure 2 of the original manuscript has been removed, Figure 3 has been shifted to be new Figure 2 and an additional panel 2D has been added. 

12. 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].”
· All figures presented in this manuscript are original and have not appeared in a previous publication. 

13. Please do not abbreviate the journal titles in the references section.
-This comment has been addressed in the text.

14. Figure 2B: Please consider making this a separate table in .xlsx and upload all the tables individually to your editorial manager account.
-     To simplify the scope of this manuscript, Figure 2 has been removed and will no longer be discussed in the representative results sections. There are readily available reviews of liquid chromatography mass spectrometry (LCMS) system suitability and troubleshooting. We have deemed this complex subject outside of the scope of our nuclear interactome workflow.


Reviewers' comments:
Reviewer #1:

Major Concerns:

1. The entirety of Section 6 is a major concern. It's important to ensure system suitability (especially as the authors point out for these small samples for AP-MS), but there are not enough details in this section to allow for a viewer to have success. In 6.2 -- What column? What diameter? What LC? What Emitter? In 6.4 -- What instrument? What method? Why 4500 protein identifications and not say 3000? This seems quite arbitrary as written. The choice of instrument and database for searching will have a very strong effect on the performance of the method in terms of protein identification.

-This comment has been useful in providing clarity to our workflow protocol. Section 6 has been completely rewritten to represent a more concise step-by-step protocol. Specific detail regarding column dimensions, emitter specifications and length of method have been including in the revised edition. While a Thermo Fisher Orbitrap Fusion mass spectrometer was used as the initial reference for performance, we realize that many research groups will have access to different mass spectrometers spanning a wide range of performance. Accordingly, we have changed our recommendations for protein identification and peptide identification to ranges that would provide a base level of performance required for this scale of experiment. The details of these revisions can be found within the note under step 6.4. and should be independent of instrument and database. 

2. 7.1.1 -- What maxquant parameters should be used?
-Section 7 of this protocol has been rewritten to provide step by step instruction on which Maxquant parameters should be used for this protocol. 

3. The use of a non-target protein or bead-only control to eliminate common "contaminants" isn't really discussed until 8.2 and should be discussed sooner.

-We strongly agree with this recommendation regarding the discussion of controls for an immunoprecipitation mass spectrometry experiment. A note has been added into the first step of the protocol regarding selection of control type and number of control replicates. This note also references the detailed examination of control conditions found in the discussion section of this manuscript.

4. Representative Results -- Lines 427-443/Figure 2a -- This section mirrors my comments on Section 6 above. Definition of poor performance as "charging" isn't always the case. A column may have gone bad, protein may have precipitated on the trap, sample could have been over/under loaded on the column, etc etc etc. It could be more complex.

-This comment has been useful in clarifying the scope of our manuscript similarly to comment #1. The section referenced in this comment has been removed from the manuscript to avoid confusion regarding evaluation of system suitability. The previous section was an oversimplified outline of several key parameters that can affect LCMS system performance. The readily available literature and troubleshooting manuals specific to each mass spectrometer serve as a better resource for instrument evaluation. 

Minor Concerns:

1.   Abbreviations are used liberally, sometimes without prior definition!
2. 4.1 -- What is meant by "Determine the V/V%"?
3. There are two 4.5's
4. 4.12 -- elutions – eluates
5. Note below 5.2.3 -- It's the bait protein plus its putative interactors, correct?
6. Line 395 --> e.x --> e.g.

-The above noted minor concerns have been clarified and resolved in the text. 


Reviewer #2:

Minor Concerns:

1.  The recommendation for increasing confidence in the results in line 414-424 should be included in the Quality Control section rather than Data Visualisation section.

-The text representing these lines in the original manuscript have been revised for clarification. This note now suggests a method validating protein interactions with prey proteins of interest. 

2.  The authors suggest Cytoscape plugins for integrating network generated by Mass Spectrometry versus String Database. It will be good if they can mention examples.

- We recommend CLUEGO as a useful plug-in for enrichment analysis, integration of public interaction evidence and clustering of nodes within your interaction data. This has been included in the note following step 8.4. alongside link to the cytoscape app store that will allow the user to find a plug-in that most specifically fits their needs. 

Reviewer #3:

Major Concerns:
no major concerns.

Minor Concerns:

1. please expand abbreviations in protocol (e.g PMSF, DTT etc)
2.  any advice on choice of tubes and plasticware required? other general advice that doesn't fit into the stepwise procedure but is helpful to know?

-This comment has been useful in clarifying important experimental detail. Additional notes have been added within the protocol regarding the use of low-retention plasticware, LCMS grade H2O for sample preparation buffers, as well as important computation considerations on how to handle the data e.g. NOTE: Opening the proteingroups.txt file in Microsoft Excel will automatically convert certain gene and protein names into dates.

3. you have 2 step 2.8s (line 147, 149)
4. benzonase concentration? line 201
5. no step 4.6

6. 5.2.7 and 5.2.8 digestion temperature?

--The above noted minor concerns have been clarified and resolved in the text.

7. 6.3 requires some expansion. Can a method really resolve all peaks? how does multiple injections ensure a system is suitable for analysis?
6.4 all peaks?
[bookmark: _GoBack]-Section 6 has undergone major revision to provide clarity and specificity to this portion of the protocol. 
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