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Dear JoVE editorial team,

We appreciate the review of our manuscript and have thoroughly revised it according to the reviewers’ and the editorial comments. All changes to the original version are tracked in the revised manuscript. 
[bookmark: _GoBack]In the course of the revision of our protocol we have added another co-author to the author list who contributed to the final protocol.

Best regards, 

Julia Volckmar (for the authors)

Editorial comments:

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.

Response: 
We have performed thorough proofreading of the manuscript and have corrected some issues, including the introduction of abbreviations. All changes made are tracked in the revised manuscript.

2. Please revise the title to “Chemical Conjugation of a Purified DEC-205-Directed Antibody to Full-Length Protein for Targeting to Dendritic Cells in Mice”.

Response:
We have revised the title of our manuscript accordingly.

3. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s), but before punctuation, e.g., line 89.

Response:
We realize that indeed some of the references were incorrectly cited/formatted in the original version of our manuscript and have corrected these.  

4. Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please revise the following lines: 437-441, 462-467 (…staining), 472-474.

Response:
We have reworded the respective sections to prevent overlap with any of our previously published work.

5. How old were the mice, how many were included in the study, what sex?
Response: 
We have added these details to the figure legends of figures 3 and 4. We would like to emphasize that the animal experiments referred to in our manuscript are not part of the published protocol but rather serve to demonstrate possible subsequent analyses and applications of the antigen/antibody conjugate produced with the help of the actual protocol.

6. Being a video based journal, JoVE authors must be very specific when it comes to the humane treatment of animals. Regarding animal treatment in the protocol, please add the following information to the text:
a) Please include an ethics statement before all of the numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution.
b) Please specify the euthanasia method, but do not highlight these steps.
c) Please mention how animals are anesthetized and how proper anesthetization is confirmed.
d) Please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.
e) For survival strategies, discuss post-surgical treatment of animal, including recovery conditions and treatment for post-surgical pain.
f) Discuss maintenance of sterile conditions during survival surgery.
g) Please specify that the animal is not left unattended until it has regained sufficient consciousness to maintain sternal recumbency.
h) Please specify that the animal that has undergone surgery is not returned to the company of other animals until fully recovered.

Response:
As stated above, the protocol to be published in this manuscript as such does not involve any animal experimentation and no steps involving animals will be shown in the video. Therefore, we believe the points above apply to our manuscript only in a limited fashion. We have added additional information regarding animal experimentation to the text of the Representative Results section, where these figures are referred to in the revised manuscript, and to the legends of figures 3 and 4. Detailed information regarding the in vivo DC targeting can furthermore be derived from the original paper referenced (Volckmar et al.  2017). 

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.

Response:
We have thoroughly revised the protocol steps to include more details and better describe everything to be shown in the video to facilitate replication of the protocol. 

8. 1.1.2: What do you mean by “compact cell growth”? What % confluence is this?

Response:
We have added the relevant information to step 1.1.2 of the protocol. It now reads “Culture the cells at 37 °C and 5 % CO2, until you observe 70% confluence. This should normally be achieved after 24 - 48 hours.”

9. Please include (even if you do not include this in the video) in the protocol a brief outline of what was done with the mice (Figure 4’s legend) or cite the reference with a brief description. This is the real proof-of-concept for targeting to the DCs.

Response:
Please see above our response to comments 5 and 6. We have included more information on the animal experiments in the figure legends of figures 3 and 4. Also, these figures are now referred to in the Representative Results section, where we also added some relevant details of the animal experiments.

10. 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.

Response:
We have revised the text of the Representative Results section accordingly. Moreover, we have moved the description of figures 3 and 4 from the Discussion to the Representative Results. We would like to point out that in the strict sense only figure 2 is related to results of the protocol itself. Figures 3 and 4 rather describe subsequent functional analyses and applications of the antigen/antibody construct (or even an alternative construct in the case of figure 3) produced with the help of the protocol, which is why we had initially referred to these in the Discussion. 

11. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.

Response:
We realize that the scale bar included in the original figure was too small and have revised the figure/scale bar accordingly. 

12. As we are a methods journal, 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 revised the Discussion section of our manuscript to now explicitly include the stated points in a more structured manner. The description of the binding assays as well as the in vivo targeting has been moved to the Representative Results section.

13. 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. Please include volume and issue numbers for all references. Please do not abbreviate journal names.

Response:
We have originally used the JoVE style of Endnote to prepare the reference list and have now gone through the reference list and revised it according to the comment. 

Reviewers' comments:
Reviewer #1: 
I can be brief in my assessment of this manuscript. First, although the methods are described in detail and the results are interpreted correctly, there is nothing new about the proposed chemical conjugation strategy using heterobifunctional crosslinking reagents. I see no compelling reason for publication of this manuscript, even as a protocol.

Response: 
We regret this reviewer could not find merit in our protocol of the chemical conjugation of αDEC-205/OVA. We would like to point out that even though the conjugation strategy itself is not novel, which we are fully aware of, we have made extensive efforts in the optimization of the protocol as we describe it here. We believe, during the process of establishing this conjugation strategy in our laboratory we would have benefited from such protocol and therefore hope to provide valuable and helpful detailed instructions to other scientists with similar attempts.  

As the authors themselves point out, not only is batch-to-batch variation a drawback, even when preparing different batches of the identical conjugate, but their conjugation protocol must be further optimized for other antibodies and antigens. For all practical purposes, the utility of a DEC205-OVA conjugate is quite limited (its production is the only topic covered in depth in this manuscript). What if the antigen does not contain an easily reducible Cys residue? What if the heterobifunctional crosslinker affects the architecture of an antibody's paratope and compromises antigen binding?

Response:
Indeed, we are aware of the drawbacks of chemical conjugation and we believe it is important to name and discuss these drawbacks in the protocol/manuscript. Already in the original manuscript, we referred to these points and now further revised this statement according to the points raised by the reviewer. 

The authors point to the difficulties of a genetic approach to create (and purify) the desired fusions. Any laboratory interested in creating adducts of antibodies with antigens (peptides, proteins, other) will likely have the requisite expertise to perform the necessary chemistry for their favorite combination. Others might continue to favor a genetic approach to avoid inflicting collateral damage on the antibody to be modified. Perhaps the authors might be interested in a truly site-specific, versatile and highly reproducible approach applied to DEC205 (ref 1), and to Flu-specific antibodies (ref 2):
1.Sortase-mediated modification of αDEC205 affords optimization of antigen presentation and immunization against a set of viral epitopes.
Swee LK, Guimaraes CP, Sehrawat S, Spooner E, Barrasa MI, Ploegh HL.Proc Natl Acad Sci U S A. 2013 Jan 22;110(4):1428-33. doi: 10.1073/pnas.1214994110. Epub 2013 Jan 7.PMID: 23297227 Free PMC article.
2. Bispecific antibody generated with sortase and click chemistry has broad antiinfluenza virus activity.
Wagner K, Kwakkenbos MJ, Claassen YB, Maijoor K, Böhne M, van der Sluijs KF, Witte MD, van Zoelen DJ, Cornelissen LA, Beaumont T, Bakker AQ, Ploegh HL, Spits H.Proc Natl Acad Sci U S A. 2014 Nov 25;111(47):16820-5. doi: 10.1073/pnas.1408605111. Epub 2014 Nov 10.PMID: 25385586 Free PMC article.

Response:
We agree that there are clear advantages also in genetic fusion proteins and that these can be a good alternative to chemical conjugation, depending on the resources, research questions, strategy and applications of the respective laboratory. In the Discussion section of our revised manuscript, we have added an according statement where we now refer to the alternative of genetic fusion in more detail. 

Reviewer #2:
Manuscript Summary:
Many protocols are out there, they all rely on crosslinkers. Of course it is published how to use them, but this paper describes a clear cut do do list. I think it is important to publish an established protocol all researchers should adhere to. Because DEC targeting is used in many preclinical trials (animal experiments) and coupling efficiency may vary greatly. That way different results will follow. So coupling must be standardized

Response:
We appreciate this feedback and agree that even though chemical conjugation is not new it can be complex. We believe that detailed protocols as ours will support other scientists in their choice of conjugation strategy as well as in performing this technique and in optimizing it for their needs. 

Minor Concerns:
To make the protocol easier to follow:
1.1.2 can you give a concrete density of cells ... at what point splitting or harvesting?

Response:
We have revised this point accordingly. To make it more precise, this step now reads “Culture the cells at 37 °C and 5 % CO2, until you observe 70% confluence. This should normally be achieved after 24 - 48 hours.” 

1.1.11 give a live dead count. We normally harvest hybridomas when 70% viable... how are you doing it?

Response: 
We have added more information to the protocol as a note. As stated, we add another 100 ml of medium to the roller bottle, finally resulting in 400 ml culture. The culture is then cultivated another week. During this week it gets very dense (up to 95% density) and viability decreases (down to as little as 50%). We do not have an endpoint in viability at which we harvest but rather wait that one week until we harvest. 

2.1 Give the volume of the Sepharose column

Response:
We use the GE Healthcare “Empty disposable columns, PD-10” and this information (including the article number) is provided in the materials table. We have now included the dimensions of the column in the protocol itself to make these specifications readily available.

3.3 Give volume of desalting columns

Response:
We use Thermo Scientific Zeba Spin Desalting Columns, 7K MWCO, 5 mL and this information is provided in the materials table. Additionally, we have now included also this information in the protocol itself.

