From:	Andrew Lees, Ph.D. 
To:	Vidhya Iyer, Ph.D. 
Ref:	Rebuttal letter JoVE62597 
Date: 	April 22, 2021

Rebuttal to Editorial comments:

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. Please define all abbreviations at first use.

Author’s response:

The author has incorporated into the revised manuscript all comments and suggestions made by the editor and the reviewers. Best efforts have been made to correct any spelling or grammar issues.  

The following abbreviations were defined at first use:
Line 59: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDAC)  
Line 133: sodium chloride (NaCl) 
Line 144: molecular weight cutoff (MWCO) 
Line 168: 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES) 
Line 171: sodium hydroxide (NaOH)
Line 180: hydrochloric acid (HCl) 
Line 298: polysaccharide (PS) 

2. Please include author names, affiliations, and an email address for each author after the title, before the summary. 

Author’s response: 
Author’s info is added per instruction.  

3. Please keep the summary between 10 and 50 words.

Author’s response: 
Reduced word count from 56 to 50.  

4. 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, e.g., Amicon Ultra Centrifugal spin device; Eppendorf tube; G-25 Sephadex® resin; Amicon Ultra 30 kDa cutoff; Sigma-Aldrich P2297 etc ?????? 

Author’s response: 
Removed all commercial languages from this revision. Added the Table of Materials. Trademarks mentioned are now included only in this table.  

5. Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

Author’s response: 
All personal pronouns are removed and the sentences reworded as passive tense.

6. 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.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.

Author’s response: 
Revised all steps in the protocols using imperative tense as complete sentences.  All “could be”, “should be”, and “would be” phrases in the protocol are replaced. Suggestion on proper use of Notes have been considered throughout the protocol section, and revisions have been done accordingly. Safety procedures related to handling of CDAP, DMAP, concentrated acids, etc., have been clearly stated in the protocol steps.

7. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. 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. Please add more specific details (e.g., button clicks for software actions, numerical values for settings, etc) 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.

Author’s response: Video Protocol is attached.

8. After including a one line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed. 

Author’s response: Attached
Andy, we need to choose which protocol to go to the video. . 

9. Please include a representative results section after the protocol section, and discuss all figures here. However, for figures showing the experimental setup, please reference them in the Protocol. Please include at least one paragraph of text to explain the Representative Results in the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.

Author’s response: 
A representative results section is included.  Figures 1-3 are background only so only Figure 4 is discussed.
10. Please include a section “Figure and Table Legends” to follow the representative results section (before the discussion section) and include the figure legends in this legends section.

Author’s response: 
Title and Legend for the Figures and Tables are now separated from the Figures and Tables. 
.

11. Please remove the titles and Figure Legends from the uploaded figures. The legends should appear only in the Figure and Table Legends section after the Representative Results. Please submit each figure individually as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps.).

Author’s response: 
Titles and Figure Legends are now removed from the Figures and Tables. 
This was done

12. As we are a methods journal, please add to the Discussion the following in detail with citations:
a) Any limitations of the technique
b) The significance with respect to existing methods

Author’s response: 
Limitations are discussed. Readers are also referred to a more comprehensive study published by Authors in Vaccines, Dec 2020. It is an open access journal

13. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source (italics). Volume (bold) (Issue), FirstPage–LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate the journal names.

Author’s response: 
All references have been corrected to comply with this format guideline. 

14. Please sort the Materials Table alphabetically by the name of the material.

Author’s response: 
Materials are sorted Alphabetically but grouped by assay



Rebuttal to Reviewers' comments:

Reviewers' comments:

Reviewer #1:

Manuscript Summary:
Manuscript Number: JoVE62597
The manuscript is an approach to one of the most frequently used conjugation method for glycoconjugates. Last updates for improve it are described here. It offers many details and useful tips to get to a successful protocol.
But some suggestions can be made:

[bookmark: _Hlk67602181]In the Abstract could be introduce an initial idea taken from the Introduction for highlight more the applicability of the work. For instance: "Conjugate vaccines are great advances in vaccinology. For conjugation, polysaccharides can be…"

Author’s response: 
This suggestion has been incorporated into the revision. 

In the Introduction, allusion to Figure 3 should be done in the paragraph starting in line 71. Figure 3 is not mentioned in all the text. 

Author’s response: 
Figure 3 is now mentioned in said paragraph: “During the activation phase, the three major concerns are CDAP stability, CDAP reaction with the polysaccharide hydroxyls, and the stability of the activated polysaccharide (Figure 3). ….” 

In the Protocol section I think that Notes should be related to a step that describes an action. They are not numbered apart. See Steps 5.11.1., 8.3.2.2.1., 8.3.3.1.1. 8.3.5.1.1. and 8.3.6.1.

Author’s response: 
All Notes have been verified to ensure they are related to the steps the action was described. 
All numbering for the Notes were removed. 

There are steps that are purely a commentary like step 3.1.2.1., even when is not denoted as such: "Hydrazides are reactive with CDAP activated polysaccharide essentially independent of pH". See also step 4.7.1 or 7.1s as examples. These could be mentioned in the Discussion or integrated to an actual step.

Author’s response: 
Checked the entire protocol section for purely commentary statements. They were either removed, restated, or moved to discussion section. 

In many other cases the sentence does not have the format of a simple directive. For example: "1.2.2.3. It is advisable to determine the polysaccharide after the buffer exchange/concentration." could be written "Determine the polysaccharide after the buffer exchange/concentration. This is advisable in order to do not introduce errors in the conditions of activation reaction". 

Author’s response: 
This guideline has been strictly followed in the revised manuscript.

In the Step 1.2.2.2 it is recommended to vortex the centrifugal device. If it is worthy, I think is useful to vortex the device after every spin in order to avoid excessive concentration of the polysaccharide in the bottom of the filter and the consequent gel formation. 

Author’s response: 
Reviewer’s comment is well received. While using Amicon ultra filters, we indeed perform end-over-end remixing after refill and before next spin. We also do pipetting up and down to mix the retentate to recover polysaccharide from the ultra filters. 
Step 1.2 has been revised to include these mixing steps. 

In line 162 "…for 0 °C"

Author’s response: 
Checked entire manuscript for this typo and made correction when found. 
Procedure related to line 162 is now moved to Step 5.1.

In line 215 there is a repetition of the word "at". 

Author’s response: 
This typo is corrected. (Note following Step 4.4) 
[bookmark: _Hlk67603060]
For meet a Journal requirement, avoid use brand names in the Protocol section. Instead "Eppedorf tube" write "centrifuge tube" or other similar. In line 406 consider the mention to a specific Sigma-Aldrich solution for the same reason unless is considered unavoidable. "Zeba" in line 270 is another example.

Author’s response: 
All company names, brand names and trademarks are now moved to Table of Materials. 
Line 406 is now step 7.3.3. 
Content associated with line 270 now belong to the Notes after the title of step 6. 

In line 409, "50 mM ADH" should be placed in lieu of "50 mM hydrazide"

Author’s response: 
Good catch! This typo is corrected. See step 7.3.4


I think that place the word "of" on line 133 "2 ml of 0.15 M NaCl" and line 363 "100 µl of 6 mg/ml resorcinol" for makes more natural the reading. 

Author’s response: 
Followed reviewer’s suggestion. Made corrections throughout the manuscript. 

It is clear that a diamine (eg. hexane diamine) can be used in the protocol instead of ADH. A mention of a possible pH for activation would be valuable.

Author’s response: 
This is mentioned in discussion section and readers are referred to Vaccines article

In Discussion, in line 497, change "a diamine for the adipic dihydrazide" to "the adipic dihydrazide for a diamine"

Author’s response: 
This is corrected. See the 4th paragraph in discussion section. 
[bookmark: _Hlk67604306]
There are only eight references, when the Journal asks for at least ten. I'm not sure about the implication of such a thing. 

Author’s response: 
There are now 11 references

[bookmark: _Hlk67604439]Also consider revising formats, especially in reference 2 (semicolon/comma between author names, upper/lower case for author, etc.) 

Author’s response: 
Checked and corrected reference format according to Editorial suggestion below: 
[Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source (italics). Volume (bold) (Issue), FirstPage–LastPage (YEAR).]  
[bookmark: _Hlk67604595]
As for the notes, the Journal establish a manner for referring to hazardous chemical with the word "CAUTION" and then explaining the toxicity of the reagent, as the DMAP may be.

Author’s response: 
Caution is added to use of DMAP

Other formalities: place a space between number and its units, define abbreviations, and do not begin a sentence with a number or abbreviation (this last one is not specified in the author instruction of the Journal)

Author’s response: 
Checked to ensure a space is added between a number and its units. Done
Define abbreviations at its first appearance.  Done
Checked to ensure that a sentence does not begin with a number. Done

	 
	



Reviewer #2:

Manuscript Summary:
Covalently linking protein to polysaccharides (PS) is an important step in developing PS-protein conjugate vaccines which converts the anti-polysaccharide immune response from a T-cell independent response to one which is T-cell dependent. At the same time Efficient manufacturing methodologies can help to reduce costs and increase vaccine supply. Of the three commonly used conjugation chemistries, cyanogen bromide, reductive amination and CDAP, CDAP gives the highest yields. High yields with CDAP chemistry can be achieved with a good understanding of the chemistry and the use of design of experiment to optimize multiple variables. CDAP chemistry is used in GSK's pneumococcal conjugate vaccine (Synflorix®) and Pfizer's meningococcal conjugate vaccine (Nimenrix®). Pneumosil, 10 valent Pneumococcal Polysaccharide Conjugate Vaccine manufactured by Serum Institute if India which uses CDAP chemistry has been recently approved by the World Health Organization for market authorization.

The authors Lee and Zhao through this current paper have demonstrated an improved method for activating the PS by CDAP under selective and controlled temperature and pH conditions thereby developing a reproducible process which can be scaled up for derivatization with nucleophilic amino acids such as a linker reagent or directly with protein. In addition, the detailed stepwise procedure described in this paper can be of significant value to academic and biotech community who wish to utilize this activation chemistry for conjugation applications. At the same time the details about the process provides both theoretical and hands-on process information on conjugate vaccine synthesis using CDAP to maximize the efficiency of production and quality of the product. In that sense I consider this article as a valuable technical bulletin highlighting the key details about the process and product analytics (TNBS assay). The improvements in reaction parameters as a function of temperature (room temperature to 0oC), pH (DMAP addition, pH 9.5) and its impact on establishing a reproducible process can be translated to different application settings involving biologics.

It would be helpful for the audience if the authors could comment on additional organic bases (such as DMAP) used in the process and if they noted similar observations with such basic organic solvents/buffers. 

Author’s response: 
Readers are referred to Vaccines article for further information



In addition, can the authors comment if the activation conditions are the same for different polysaccharides such (a) as phosphorylated polysccahrides found in conjugate vaccines (Hib-conjugate vaccine, serotypes 6A/6B, 19A/19F etc); (b) difference in PS molecular weights (e.g 150 kDa and 1000kDa) and if there any additional considerations one should observe/consider. 

Author’s response: Readers are referred to Vaccines article for these discussions.  But in any case, this article is not intended as a comprehensive discussion about CDAP chemistry.  It is meant to provide a simplified protocol compared with the original publication.








I recommend the paper to be accepted after the inclusion of the minor suggestions above.
 End of email
