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May 4, 2020
Dear editor,
Please find enclosed our revised manuscript entitled “Analysis of Somatic Hypermutation in the JH4 Intron of Germinal Center B cells from Mouse Peyer’s Patches” for your consideration to publish in The Journal of Visual Experimentation. In the revised manuscript, we have edited and/or corrected content that was noted by the reviewers. We have appended a point-by-point rebuttal of the reviewers’ comments to this letter. 
Please note that we did not track the changes to the revisions because of the significant formatting changes that were requested in the editorial review. We made minor edits to the text, some of which were requested by the reviewers. In addition, we uploaded the figures individually as .pdf files, which was specified in the editorial reviewer’s comments.

We think your publication of this visual protocol would be of interest to scientists who study the molecular pathways regulating immunoglobulin gene diversification or DNA repair and recombination. Additionally, those who seek to understand how the immune system produces antibodies to pathogens or commensal microbes may also find this protocol useful for their research.
We thank you and the external reviewers for taking the time to consider our manuscript.
Sincerely,
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Bao Q. Vuong, PhD

Assistant Professor

Sible et al JoVE – Response to reviewers’ 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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

We confirm that we have proofread the manuscript for spelling and grammatical errors.

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points

We made the suggested edits and reformatted the text accordingly.

3. Please provide at least 6 keywords or phrases.

We included 6 keywords or phrases.

4. Please ensure all abbreviations are defined during the first time use.

We defined all abbreviations in the first use.

5. Please ensure that the long Abstract is within 150-300 word limit and clearly states the goal of the protocol.

The abstract is 175 words and states the goal of the protocol, which is to analyze somatic hypermutation and immunoglobulin diversification.

6. JoVE cannot publish manuscripts containing commercial language. 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: Eppendorf, BD FACSAria II, ElectroMAX, etc.

We removed commercial language from the manuscript.

7. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.

We added an ethics statement before the numbered protocol.

8. 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.”

We revised the protocol to the imperative tense.

9. The Protocol should contain only action items that direct the reader to do something.

The protocol only contains steps that direct the reader to do something. Notes are included in parentheses.

10. Please do not include all the buffer preparations and oligos as a part of the protocol. These can be uploaded as a table separately to your editorial manager account as .xlsx file.

We removed the buffer preparations and oligos from the manuscript and created separate Excel files for both.

11. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.

We verified that each step of the protocol has at most 3 sentences.

12. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?

We added details to our protocol steps to ensure that the reader is able to perform the necessary steps.

13. 1: How do you perform euthanasia in your experiment? Age, sex, strain of the mouse used?

We added details regarding the euthanasia of the mouse in step 1.1. The age, sex, and strain of the mice are specified immediately prior to protocol.

14. 1.8: How do you examine for PP presence? Any visual cues to look for?

The visual description of the PP is detailed in step 1.8 in the revised manuscript. 

15. 2: Do you perform any washing step before this?

No, there is no washing step prior to beginning Part 2 of the protocol. The Peyer’s patches are stored in 1 mL of FACS buffer, as specified in step 1.10. The washing steps for the cells are outlined in Part 2 of the protocol.

16. 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 is 5 pages. We highlighted approximately 2.5 pages of the protocol that will be included in the video.


17. 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].”

We obtained permission to reproduce Figure 5 from the American Association of Immunologists, Inc. (AAI). The email from the Director of Publications, Catherine Wattenberg, has been uploaded as a .docx file. The legend for Figure 5 has been edited according to the requests by JoVE and AAI.


18. Please discuss all figures in the Representative Results in order (Figure 4 should be discussed before figure 5). However, for figures showing the experimental set-up, please reference them in the Protocol.

We revised the discussion in the Representative Results to follow the order of the Figures.


19. Please ensure that the result are described with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title.

We described the results with respect to the protocol, mouse genotypes, and title of the manuscript.


20. 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


We edited the Discussion to cover the points outlined above in 4 paragraphs.

21. Please include all the Figure Legends together at the end of the Representative Results in the manuscript text.


We moved the Figure Legends to follow the Representative Results. 

22. Please remove the embedded Table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text


We removed the Tables from the Figures .pptx file and uploaded each table as a separate .xlsx file. Each Table has a title and description that follows the Representative Results.
23. Please include a Disclosures section, providing information regarding the authors’ competing financial interests or other conflicts of interest. If authors have no competing financial interests, then a statement indicating no competing financial interests must be included.

We included a Disclosures section.


24. Please do not abbreviate the journal titles in the reference section.


We expanded the journal titles in the References section.
25. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file. Please combine all panels of one figure into a single image file.
26. Please upload each table separately as .xlsx file. Please do not make panels in the table. For table of materials please sort the table in alphabetical order.


We uploaded each Figure as a .pdf or .tiff file.


Reviewers' comments:
Reviewer #1:
This manuscript provides a detailed protocol for analyzing mutation frequency in the JH4 intron of germinal center B cells from mouse Peyer's patches. It is clearly written and is a frequently used and useful method to study SHM.
Some suggestions are listed as following:
1. Line 97, Could the authors specify the ages of the mice used?

We thank the reviewer for noting our omission. We specified the ages of the mice in line 97 of the revised manuscript.


2. Line 137, Were the cells kept at 4 degree? Did the authors use cold FACS buffer?

We thank the reviewer for the comment. The cells were kept at 4˚C. We have revised the manuscript to specify the use of cold (4˚C) FACS buffer.


3. Line 146, Is the cocktail specified in Table 1A? To my understanding, the cocktail should contain only PE-B220 antibody, DAPI and APC-dFluor780-Steptavidin which recognizes biotinylated PNA. Since cells are treated with biotinylated PNA in step 3.5 before adding the cocktail, why do you need to add biotinylated PNA in the cocktail?

We thank the reviewer for noting our error. We have revised Table 1A to include only PE-B220 antibody, APC-eFluor780-Streptavidin, and DAPI. 

4. Line 149, Why do the authors use 500ul FACS buffer for staining controls but 200ul FACS buffer for experimental samples? Besides, "B220" in Table 1B is duplicated. I guess the second one should be Streptavidin.

We thank the reviewer for the comment. We revised the protocol to stain the controls and experimental samples in 500ul of FACS buffer to simplify the protocol. For Table 1B, we use B220 directly conjugated to APC-eFluor780 as a staining control to reduce the number of steps that are required to prepare the staining control. With this staining control, we are better able to compensate for spectral overlap because the B220 antigen is more highly expressed on germinal center cells than the T-antigen, which is recognized by PNA. We have included a portion of this justification in the Discussion (lines 425-427 of the revised manuscript).

5. Line 151, Does "steps 29 and 30" mean steps 3.7 and 3.8?

We thank the reviewer for noting our error. “Steps 29 and 30” refer to steps 3.7 and 3.8. We have revised the manuscript accordingly.


6. Line 185, I wonder if the author could provide a representative picture of a DNA gel to show if the PCR product is specific?

We thank the reviewer for the suggestion. We have included an image of the agarose gel as Supplementary Figure 1 to show the expected size of the PCR product.


7. Line 199 and 200, How many clones were picked for sequencing?

We thank the reviewer for noting our omission. We picked 30 clones for sequencing. We have added this to line 277 in the revised manuscript.


8. In the Representative Results section, it seems odd that the authors describe the results of flow cytometry in the order of Figure 3C, Figure 3B and then Figure 3A.


We thank the reviewer for the comment. We have revised the manuscript to reference the figures chronologically.

Reviewer #2:
Manuscript Summary:
The mutation frequency at JH4 intron is a widely used assay in the field to assess the somatic hypermutation in germinal center B cells. In this manuscript, Vuong and colleagues offer a detailed protocol including using fluorescence activated cell sorting (FACS) to separate GC B cells from Peyer's patches, and amplifying V(D)J regions, selecting the V(D)JH4 regions, and Sanger-sequencing to determine the mutation frequency. The protocol should be a great resource to the field.

Major Concerns:
NO major concerns. This reviewer only have some minor comments.

Minor Concerns:
Specific minor comments:
1. In line 126, the word "buffer" is missed for "FACS buffer".

We thank the reviewer for noting our error. We have revised the manuscript accordingly.


2. In line 151, "…all the tubes in steps 29 and 30", there are no steps 29 and 30.

We thank the reviewer for noting our error. “Steps 29 and 30” refer to steps 3.7 and 3.8. We have revised the manuscript accordingly.


3. In addition to AID-/- B cells, B220+PNAlow cells of the GC B cells should be considered as a useful negative control for people who do not have access to the AID KO mice.

We thank the reviewer for the suggestion. We have included B220+PNAlow cells as a negative control in lines 441-442 of the revised manuscript.

4. A better discussion or description of the primers and the amplified V(D)J exons should be helpful.

We thank the reviewer for the suggestion. We have included a brief description of the primers in lines 319-320 of the revised manuscript. 
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