Dear Editor Dr. Bing Wu,

[bookmark: _GoBack]Many thanks for handling our manuscript (No. JoVE60774), previously entitled “Enzymatic synthesis and immobilization of polymerized protein verified at the single-molecule level”. Please note we modify the title as “Enzymatic synthesis and immobilization of polymerized protein for single-molecule force spectroscopy”.


A point-by-point response to the editorial and reviewers’ comments is provided as follows: The requests are in italic.

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We have now double checked these issues. 

2. 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].”
Response: We have added the citation in the figure legend. The original paper is published in Nat. Comm., which is an open access article allowing for unrestricted use. The link is: https://s100.copyright.com/AppDispatchServlet?imprint=Nature&oa=CC%20BY&title=Enzymatic%20biosynthesis%20and%20immobilization%20of%20polyprotein%20verified%20at%20the%20single-molecule%20level&author=Yibing%20Deng%20et%20al&contentID=10.1038%2Fs41467-019-10696-x&publication=Nature%20Communications&publicationDate=2019-06-24&publisherName=SpringerNature&orderBeanReset=true

3. Please use 12 pt font and single-spaced text throughout the manuscript.
4. Please use h, min, s for time units.
5. Please add a Summary before Abstract to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
6. Please add a one-line space between each of your protocol steps.
7. Step 1.1: Please write this step in the imperative tense.
8. 4.1.3: Please write this step in the imperative tense.
9. 4.2.3: Please write this step in the imperative tense.
Response: We have fixed all these issues now.

10. 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
Response: We have now added these discussions on page 7-8, Line 223-240. 

11. Please avoid long steps (more than 4 lines).
12. Please highlight complete sentences (not parts of sentences) for filming.
13. Please do not abbreviate journal titles for references.
14. Unfortunately, there are a few sections of the manuscript that show significant overlap with previously published work. Though there may be a limited number of ways to describe a technique, please use original language throughout the manuscript. Please check the iThenticateReport attached to this email.

Response: We thanks for these comments and have fixed all the issues now. 

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This JoVE protocol reports the polyprotein assembly method based on protein ligation with OaAEP1 ligase and deprotection with TEV protease. The method was recently presented in a Nat. Comm. Paper [Ref 8 of current manuscript]. The method is interesting and innovative in the field of chemical biology, protein ligation and AFM SMFS. The introduction was well written and properly referenced as far as I can tell. I believe this is appropriate for JoVE with the following small corrections

Response: We appreciate the recognition of work by this reviewer. In this paper, we focus on reporting our new strategy using two enzymes for polyprotein preparation, which can be a sutiable sample for AFM-based SMFS studies. Thus, we cite most references from this perspective. We thank his/her support and understanding.  

Minor Concerns:
Line 87: change to "Protein of interest" instead of "interest protein"
Response: We are sorry for this mistake and have corrected it now. 

Line 90: Round the RCF value to a whole number. Ie., 19632xg implies a level of precision is required in this step when in fact it is not.
Response: We thank this comment, very educative. 

Line 107: should be 'stream' not 'steam'
Response: We are sorry for this mistake and have corrected it now. 


Line 120: it sounds like they are proposing baking the cantilevers at 80°C after conjugation to SMCC. But I think the protocol they want to describe is baking the cantilevers at 80°C before conjugation to SMCC. Perhaps the authors can double check this detail.
Response: The reviewer is correct. We have modified our protocol to clarify this issue on Page 4, Line 119-121. 

Line 159: English grammar needs correcting. It is not clear what they are trying to say about the 'linker effect'.
Response: We apology for the grammar issue, which impedes the understanding of our work. The “linker effect" means that the newly formed linker between the two protein monomers, for example the three-residues NGL linker in our work, affects the stability/structure of the protein monomer. This “linker effect” may lead to increased or decreased protein unfolding force or induce unnatural protein-protein interaction. Please see Page 8, Line 234-236.   

Lines 162-163: English grammar needs correcting.
Response: We are sorry for this mistake and have corrected it now. 

The image quality on the figures should be improved. They are not coming through very well in my PDF. Especially Figures 3, 4, and 5 have large black backgrounds that obscure the images. In fact, these images look corrupted and not correct in my PDF file.
Response: We apology for the figure issue and have updated new figures. 

Reviewer #2:
Manuscript Summary:
This manuscript describes a method of synthesizing protein conjugates using a combination of enzymatic reactions

Major Concerns:
The manuscript has severe issues in hiding the literature and so the referencing.

Minor Concerns:
No minor comments

Response: In this work, we focus on reporting a new method using two enzymes for polyprotein preparation, which is especially suitable for AFM-based SMFS studies. Thus, we cite most references from this perspective. It is welcome if this reviewer could suggest some references from different perspective.
   

Reviewer #3:
Manuscript Summary:
The authors describe a useful protocol for enzymatically producing covalent attachments between synthesized proteins. This protocol builds off their work that has been recently published in the last year so it is of current interest. Their protocol is easy to follow and should be able to reproduce in other labs.

Response: We appreciate the recognition of our work by this reviewer and his/her support.  

Major Concerns:
- Authors briefly mention other methods for polyprotein conjugation. Can the authors specifically describe the advantages and disadvantages of each?
Response: Compared with the classic recombinant DNA methodology for polyprotein construction, our method bases on the ligation between small protein monomers. Thus, it allows the expression of large-sized or toxic protein molecules for polyprotein construction. Additionally, it allows the purification of the protein monomer before conjugation. 
Compared with the widely used bi-cysteine method forming intermolecular disulfide bond for protein polymerization, our enzymatic method using both OaAEP1 and TEV protease results in a polyprotein with a relatively controlled sequence and defined connection geometry. And it does not use cysteine, which is an important functional residue for many proteins. 
Our method is mostly similar to sortase-based protein conjugation method. The unique feature of our method is that the OaAEP1-based protein ligation is much more efficient, thus allows the construction of protein pentamer with a reasonable yield. It also needs fewer residues for ligation and results in a shorter three-residues NGL linker without the “linker effect”.
We thank this reviewer’s suggestion and have now added these discussions on Page 7-8, Line 223-240. 

Minor Concerns:
- What is the composition of chromic acid in step 2.1.1?
Response: It contains potassium dichromate and sulfuric acid. We have added its description for preparation on page 4, Line 113-115.

- What is the composition of the "AFM buffer" in step 3.2?
Response: The AFM buffer contains 100 mM Tris and 100 mM NaCl under pH 7.4. We have now added its composition at step 3.2. 

- Grammar is hard to understand, for example on line 159: "OaAEP ligation would not lead linker effect to protein monomer stability in the polymer" which I believe is meant to say that the ligated linker does not affect monomer stability.
Response: We apology for the grammar issue and appreciate this reviewer’s advice. We have now corrected it accordingly, on page 6, Line 174-175, and Page 8, Line 234-236.


In summary, we thank all comments and suggestion from you and all three reviewers. We hope that the revised manuscript meets the quality requirements for publication in Journal of Visualized Experiments.


Sincerely yours,


Peng Zheng, Professor
School of Chemistry and Chemical Engineering, Nanjing University
No.163 Xianlin Ave., Nanjing, Jiangsu Province,
P.R. China 210023


