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Dear Dr. Steindel,

Please find attached our manuscript entitled “Extracellular Protein Microarray Technology for high throughput detection of low affinity receptor-ligand interactions”, which has been revised following the Reviewers suggestions and Editorial comments.
We hope you will now find the manuscript suitable for publication in JoVE.

Sincerely,

Nadia Martinez-Martin
Scientist, Genentech

Dear Dr. Martinez-Martin,

Your manuscript, JoVE58451 Extracellular Protein Microarray Technology for high throughput detection of low affinity receptor-ligand interactions, has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.

After revising and uploading your submission, please also upload a separate rebuttal document that addresses each of the editorial and peer review comments individually. Please submit each figure as a vector image file to ensure high resolution throughout production: (.svg, .eps, .ai). If submitting as a .tif or .psd, please ensure that the image is 1920 pixels x 1080 pixels or 300 dpi.

Your revision is due by Jul 11, 2018.

To submit a revision, go to the JoVE submission site and log in as an author. You will find your submission under the heading "Submission Needing Revision".

Best,

Phillip Steindel, Ph.D.
Review Editor
JoVE
617.674.1888
Follow us: Facebook | Twitter | LinkedIn
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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.
Response: We apologize for the typographical errors, which we have corrected.


2. Please provide an email address for each author.
Response: Please find the contact information below. The email address of the corresponding author is also listed in the manuscript.

Corresponding Author: 

Nadia Martinez-Martin 

martinez-martin.nadia@gene.com 

Tel: +1 (650)-467-9327

Co-authors:

Bushra Husain
  (husainb@gene.com)
Sairupa Paduchuri   (paduchus@gene.com)

Sree R. Ramani   (ramani.sree@gene.com)


3. Please rephrase the Short Abstract to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
Response: The short abstract (page 1, line 17) has been edited following the Editor’s suggestions.

4. Please rephrase the Introduction to include a clear statement of the overall goal of this method.
Response: The Abstract (page 2, line 32) and Introduction (page 2, line 46) have been modified to more clearly state the goals of the methods presented.

5. Please use SI abbreviations for all units: L, mL, µL, h, min, s, etc.
Response: The text has been revised, units are now shown using SI abbreviations.

6. Please include a space between all numbers and their corresponding units: 15 mL, 37 °C, 60 s; etc.
Response: The text has been revised, and a space included between numbers and their corresponding units.

7. 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: Signal P4.1, TMHMM 2.0 servers, Phobius, NanoPrint LM60, Arrayit, etc.
Response: Commercial language has been removed from the main text. The relevant items are now referenced in the Table of Materials and Reagents.

8. Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Response: The text has been revised and edited to avoid the use of personal pronouns.

9. Please revise the protocol so 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.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
Response: The text has been modified following the Editor’s suggestions.

10. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.
Response: The protocol has been simplified, avoiding large paragraphs between sections and shortening individual steps.

11. 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Response: The text that describes essential steps for the video has been highlighted in blue font, including Sections 2, 3 and 4.

12. Discussion: Please also discuss critical steps within the protocol.
Response: Critical steps are reviewed in the Discussion, including: Multimerization for detection of challenging interactions (page 13, line 365); advantages and alternatives for labeling of query protein (page 13, line 372); note for quantitation of binding affinities (page 14, 375); incompatibilities with certain protein types (page 14, line 391); background due to non-specific binders (page 15, line 409), etc. 
Critical steps and representative examples are also illustrated in Figures 2 and 3.
Following the Editor suggestions and in response to Reviewer 1 comments, we have further emphasized in the text the scope of the current methods paper, which is focused on the array printing and screening, rather on the generation of the protein library itself (page 2, line 31; page 2, line 46; page 5, line 116; page 14, line 384; page 14, line 400). Following Reviewer 2 suggestions we have added references for the relevant prediction tools (page 14, line 389).

13. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).

14. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al.

15. References: Please do not abbreviate journal titles. Please include volume and issue numbers for all references.

Response: References have been edited as per the Editor instructions. 
Reviewers' comments:



Reviewer #1:
Extracellular protein microarray technology for high throughput detection of low affinity receptor-ligand interactions.

The paper by Husain et al. reports a method for screening for novel extracellular protein interactions using a protein microarray technology.
Overall this is well written and in an interesting subject area but I would question whether the ambitious very broad-ranging protocol as described would actually be useful to other scientists. Instead of describing the whole process in a generic manner from start to finish at a very high level, it might be of more value to focus on one important aspect of the procedure that can be described in much more detail so that others can benefit from the authors' expertise. For example, it is a shame that there is not more space to describe how the protein library is created. This is a huge amount of work and requires significant expertise and is critical to start this protocol and yet is given only cursory treatment in points 1.1 to 1.4. For example, in point 1.2 they state that they use software prediction tools and list them but this brief statement leaves many important questions unanswered: How are the software tools implemented and used? Which thresholds they use? Do the constructs contain endogenous signal peptide, or one encoded in the expression plasmid? How do they design the synthesized gene expression constructs? Are they codon-optimised or use endogenous sequences? These (and the many others that are missing) are the details that a good protocol paper should really address to be of value to others.

Also, this method is useful for screening hundreds to thousands of extracellular receptor proteins and therefore requires significant resource which, while it might be available at large pharmaceutical companies such as the authors' institution, it is not clear how useful this will be for the average academic laboratory which does not have access to such protein libraries.

Section 3.2 needs further explanation so that this step could be repeated by other scientists. I was confused by the amounts / order in which reagents were used. Similarly for section 3.3 "Samples are supplemented with soluble protein A immediately prior to incubation with the microarray slides…". There is no mention of volumes or concentrations. These protocol sections are not helpful without these specific details.


Response: We are thankful to Reviewer 1 for her/his critical assessment of this methods paper and for highlighting the interest of the topic. 
We certainly agree with this Reviewer that the generation of the protein library constitutes a significant effort that is key for the success of the microarray technology reviewed in this paper. As indicated by the Reviewer, the selection, cloning and purification of the relevant proteins can be described in much more detail. We acknowledge that a detailed description of these methods merits a separate report. Similarly, we think that that a protocol for printing of the microarray slides, multimerization for detection of transient binders, and microarray screening are key elements of a PPI screening effort that require a detailed explanation. We have focused the current method papers on these aspects, as we consider these as relevant steps that are also best suited for a visual protocol –the main scope of this report- given the multiple steps and instrumentation involved. The video protocol, should the manuscript be accepted, will focus on sections 2, 3 and 4, describing slide printing, and formation of query complexes for screening against the library. We hope other investigators will benefit from a protocol describing these steps in the form of a video. 

A thorough description of the criteria used for annotation of extracellular proteins, including the bioinformatics tools used for classification, has been published and is referenced in this manuscript (Genome Res. 2003 Oct;13(10):2265-70. Epub 2003 Sep 15). Additional details on the purification of part of the protein library is also presented in a previous study describing the extracellular protein microarray technology, included in the References (Anal Biochem. 2012 Jan 15;420(2):127-38. doi: 10.1016/j.ab.2011.09.017). We hope the Readers will refer to these studies as well as protein purification methods papers published elsewhere to guide preparation of the libraries for screening using microarray technologies. In response to this Reviewer comments and following the Editor suggestions, we have added some notes to the text to further clarify the scope of the current methods paper (page 2, line 31; page 2, line 46; page 5, line 116; page 14, line 384; page 14, line 400), as well as additional references for prediction tools that we normally utilize and that may be of interest to the Reader (page 14). 
We agree with this Reviewer that the generation of a large collection of purified proteins requires significant resources, as acknowledged in the text. However it should be noted that the methodology described here can be applied to any library of proteins, such as specific protein families, protein isoforms, etc., regardless of the size of the collection. The screening procedure, including the multimerization strategy for enhanced detection of PPI, can also be useful for more focused screening efforts, and could be applied, for example, for interrogation of commercial protein microarrays, readily accessible to any Academic and Industry Researcher. As such, we believe the protocols reviewed here may be of interest to researchers generally interested in receptor-ligand discovery.

We have edited section 3 to mention additional experimental details, and apologize if this section was not clear enough in the initial manuscript.

We thank this Reviewer for her/his suggestions.
Reviewer #2:
Manuscript Summary:
This manuscript by Husain et al. provides comprehensive information about materials and methods and representative results for Extracellular Protein Microarray Technology for high throughput detection of low affinity receptor-ligand interactions.

Response: We are thankful to Reviewer 2 for reviewing this manuscript, and her/his very useful feedback and insights into tools for transmembrane helix prediction. 
We have incorporated all references suggested by this Reviewer (page 5, line 139; page 14, line 387). To comply with manuscript style, the list of prediction tools is also listed in the Materials and Reagent Table.

Major Concerns:
None

Minor Concerns:
On page 3, Protocol 1.2, I suggest providing details of the websites and references for the prediction tools SignalP, TMHMM and Phobius, as given below.
Signal P4.1 (http://www.cbs.dtu.dk/services/SignalP/) (Emanuelsson et al., 2007; Petersen et al., 2011; Nielsen, 2017):
-O. Emanuelsson, S. Brunak, G. von Heijne, and H. Nielsen, Locating proteins in the cell using TargetP, SignalP and related tools. Nat Protoc 2 (2007) 953-71.
-T.N. Petersen, S. Brunak, G. von Heijne, and H. Nielsen, SignalP 4.0: discriminating signal peptides from transmembrane regions. Nat Methods 8 (2011) 785-6.
-H. Nielsen, Predicting secretory proteins with SignalP. Methods Mol Biol 1611 (2017) 59-73.

TMHMM (http://www.cbs.dtu.dk/services/TMHMM/) (Krogh et al., 2001):
-A. Krogh, B. Larsson, G. von Heijne, and E.L. Sonnhammer, Predicting transmembrane protein topology with a hidden Markov model: application to complete genomes. J Mol Biol 305 (2001) 567-80.

Phobius (http://phobius.sbc.su.se/) (Käll et al., 2007):
-L. Käll, A. Krogh, and E.L. Sonnhammer, Advantages of combined transmembrane topology and signal peptide prediction - the Phobius web server. Nucleic Acids Res 35 (2007) W429-32.

I also suggest that the authors consider using and mentioning in the text the consensus tool TOPCONS (http://topcons.cbr.su.se/) (Bernsel et al., 2009) for predicting transmembrane helices, which has been reported as the best performing (Tsirigos et al., 2012) and was updated to efficiently distinguish signal peptides and transmembrane helices (Tsirigos et al., 2015). Furthermore, the performance of TOPCONS was recently tested on 235 integral membrane proteins of known high-resolution structure and had a success rate of 94.8% for identifying tramsmembrane helices (Saidijam et al., 2018).
-A. Bernsel, H. Viklund, A. Hennerdal, and A. Elofsson, TOPCONS: consensus prediction of membrane protein topology. Nucleic Acids Res 37 (2009) W465-8.
-K.D. Tsirigos, A. Hennerdal, L. Käll, and A. Elofsson, A guideline to proteome-wide α-helical membrane protein topology predictions. Proteomics 12 (2012) 2282-94.
-K.D. Tsirigos, C. Peters, N. Shu, L. Käll, and A. Elofsson, The TOPCONS web server for consensus prediction of membrane protein topology and signal peptides. Nucleic Acids Res 43 (2015) W401-7.
-M. Saidijam, S. Azizpour, and S.G. Patching, Comprehensive analysis of the numbers, lengths and amino acid compositions of transmembrane helices in prokaryotic, eukaryotic and viral integral membrane proteins of high-resolution structure. J Biomol Struct Dyn 36 (2018) 443-64.

The manuscript also contains grammatical errors throughout that should ideally be rectified before publication.
