
Dear Dr. Steindel,

We have revised our manuscript #JoVE60873R1, "Opsono-Adherence Assay to Evaluate Functional Antibodies in Vaccine Development against Bacillus anthracis and other Encapsulated Pathogens”. We sincerely thank you and the reviewers’ comments for improving our manuscript and we hope that we have addressed them to your satisfaction. Please see below for our response. 

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

RESPONSE: We have made many changes throughout the manuscript to make it more readable as well as corrected spelling and grammatical mistakes.

For in-text formatting, corresponding reference numbers should appear as numbered superscripts (without parentheses) after the appropriate statement(s).

RESPONSE: We have corrected this formatting issue.

Protocol:
1. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

RESPONSE: We have added more details throughout the protocol to answer the “how” questions and have split some steps.

Specific Protocol steps:
1. Section 2: There are 2 ‘step 2’s here.
2. Section 7: Right now, all you are filming in this section is placing the plate on the stage and running an unspecified program. Is there anything in particular about the imaging you want to demonstrate? Please highlight that portion of this section as well if so.
3. 8.1: How exactly is this done? E.g., what imaging program is used?

RESPONSE: We have corrected the numbering of the procedures. We have also highlighted additional steps in Section 7. For section 8, we manually counted the images and thus, did not use any analysis software. We have addressed this technique limitation in lines 522 to 524 in the manuscript and have offered ways for readers to facilitate the manual counting in lines 525 to 531.

Figures:
1. 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.
2. Please remove ‘Figure 1’ etc. from the figures themselves.
3. Please remove unnecessary whitespace from the Figures.
4. Figure 1: Please use ‘μm’ instead of ‘um’ for the scale bars.
5. Figure 3: The scale bars and their labels are a little blurry here. Also, please include a space between numbers and units (e.g., ‘10 μg’ instead of ‘10μg’).
6. Figure 4: Please explain the error bars, as well as the statistical test used, in the legend.

RESPONSE: We have obtained a licensing agreement from Elsevier to reuse the data in figure 4. However, the agreement is only available in a .pdf format. We have removed all the figure designations and extraneous whitespace from the figures and have converted the ‘um’ to ‘µm’ in Figure 1. We have also explained the error bars and the statistical test used in the figure legend of Fig. 4. We have included a space between the numbers and “µg” in Fig. 3 but were unable to correct the blurriness of the scale bars as these are placed on the images by the Zeiss software. 

Discussion:
1. 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

RESPONSE: We have extensively revised the discussion to reflect your suggestions. Critical steps and trouble shooting in the protocol include the testing of reagents, i.e., FBS and sources of complement, to ensure that they do not contain antibodies nor are high in heterophile activity. This is addressed in lines 511 to 520 and 526 to 531, which illustrates the rigorous quality control we performed to ensure our assay only show the opsonic activity specific to anti-capsule antibodies. 
The limitation of the technique is addressed in lines 522 to 524, where we mentioned the enormous amount of time and effort we undertook to manually count the bacilli and cells. This task can be easily accomplished with many available analysis software in the market. However, we were unable to use such a tool at the time because softwares must undergo long (>1 yr) rigorous testing and be certified to be installed in our computer system.  

Acknowledgment and Disclosures:
1. 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.

RESPONSE: Disclosures have been added in lines 542 to 544.

References:
1. 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.
2. Please do not abbreviate journal titles.

RESPONSE: The style of the reference section has been corrected.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

RESPONSE: We have included additional materials and equipment in the Table of Materials.

Reviewers' comments:
Reviewer #1:

Manuscript Summary:
USAMRIID authors have developed a very useful tool, opsono-adherence assay (OAA) that can be used to detect Bacillus anthracis-specific antibodies in host sera to evaluate the efficacy of vaccine candidates and other therapeutics, and to serve as a possible correlate of immunity. Moreover, this assay can be performed in a less restrictive BSL-2 laboratory. This assay is an excellent addition to anthrax tools, and the scientific community would undoubtedly appreciate and utilize it. I provide several minor comments to authors, in the hope that by addressing them, the manuscript would be strengthened before the publication.

Major Concerns:
None

Minor Concerns:

1. The paragraph starting on line 120: the assay relies on mouse macrophages' ability to adhere to bacteria in the presence of monkey antibodies and complement proteins. Can mouse Fc/complement receptors bind to monkey antibodies/complement proteins? Based on the data presented here, it's likely the case. However, this may not be the case if RAW264.7 cells are used in the presence of sera from other mammals. If authors agree with this, perhaps they could discuss this in their Discussion section as a potential limitation of this assay. A solution to this could be to match the source of macrophages and serum to the same species.

RESPONSE: We sincerely thank Reviewer #1 for his/her insightful comments and for helping us to focus our discussion. In lines 506 to 509, we have addressed the suitability of using a murine cell line with NHP derived antibodies. They are both suitable for use because of the binding promiscuity of mouse Fc receptors with IgGs from NHP and other species.    

2. Protocol section, line 136: Similarly, to the previous comment, culturing of mouse macrophages employs 10% Fetal Bovine Serum (FBS), which is heat-inactivated to destroy complement proteins. However, if the cattle (from which the serum is obtained) was previously vaccinated to anthrax, or exposed to B. anthracis, the serum may still contain anti-anthracis antibodies. Potentially, these antibodies could interfere with the presented assay. Likely, based on the presented data, this is not the case here. However, the authors could warn the authors of this potential risk, especially if the source of FBS is non-North American.

RESPONSE: We tested our FBS lot and found that it did not cause an increase in adherence compared to other heat inactivated sera, such as those from guinea pig, monkey, mouse and human. We concluded that the FBS lot we used likely does not have anti-capsule antibodies. In addition, the veterinary vaccine is of the unencapsulated Sterne strain lacking the pXO2 plasmid and thus vaccination would also not generate anti-capsule antibodies. This is discussed in lines 511 to 520.

3. Protocol section, line 152: this step plates thawed cells, and incubation is needed until 95-100% confluency is reached. If this step requires at least one overnight incubation, it would be useful to state so, to give readers an idea of the length of the incubation. Currently, it's not clear how long the incubation could be, and the readers would find this useful when planning the whole assay.

RESPONSE: The time to reach 100% confluency is dependent on several factors including how many cells were in the frozen vial, how many survived the thaw cycle, etc. Thus, we advise readers to check the cells daily under a microscope. We have included this in lines 169 to 170.

4. Protocol section, line 161: RAW cells are detached from plates by scraping. Some labs use Trypsin or other enzymes that detach cells from the plates. Could trypsinization be used as an alternative?

RESPONSE: In our experience, the use of trypsin shortens the life of the cell line. Thus, we advise against its use. We have included this information in lines 184 to 186.

5. Protocol section, line 221: since it takes over two weeks to prepare fixes Bacilli, would the authors consider lengthy preparation as one of the assay limitations? If so, this could be discussed in the Discussion section, by comparing it to BSL-3-based assays.

RESPONSE: The time necessary (≥ 2 ½ weeks) to prepare and move inactivated bacilli to a BSL2 laboratory is less time than it would have taken to grow live bacilli each time we perform an OAA. The 2 ½ weeks is mostly spent waiting for inactivated samples to pass the viability testing. If we were to grow live bacilli for each OAA, we would have had to spend 36 days in the BSL3 labs to do 12 experiments (approximate number of experiments we performed to generate the data shown in this manuscript). In addition, this estimate is for research work alone and does not include the time necessary to enter and exit the BSL3 labs as well as the decontamination procedures needed with each experiment.    

6. Protocol section, line 372: if confocal microscopy is used, could Z-staking differentiate bacteria that are bound to the surface of macrophages from bacteria that are phagocytosed/uptaken by RAW264.7 cells? If so, this could be pointed out as one of the strengths of the assay.

RESPONSE: We did not use confocal microscopy to acquire our images. Rather we acquired widefield images that had different planes of focus. However, as reviewer #1 has suggested, internalized bacteria can be distinguished from those that are just on the surface of the cells with a confocal microscopy system such as with the one we have, although this process would be very time consuming. Moreover, there are easier ways to differentiate bacteria in the two locations through the addition of dyes. Thus, being able to distinguish between internalized bacteria and those which are not, is not a strength of the microscopy based OAA assay.   

7. The discussion section, line 436: given that RAW264.7 cells are also known to be sensitive to anthrax LT toxin, this could be another reason why all live bacteria should be fixed/killed. Perhaps it would be useful to remind readers that this mouse cell lie is also used in anthrax toxin research.

RESPONSE: We agree and this has now been included in lines 497 to 499.

8. Figure 4: Currently the error bars are shown in only the "Up" direction. It would be useful to shown error bars in both "Up" and "Down" directions. This would force the authors to change the lower scale of the y-axis to less than 10.

RESPONSE: Figure 4 has been revised to include error bars in both direction.

Reviewer #2:

Manuscript Summary:
This is a very useful protocol. Since B. anthracis is a select agent, the ability to do biologically relevant studies under BSL-2 will be very useful to the research community. All of the various experimental variables have been worked out in the manuscript. This will save the reader an enormous amount of time, effort and expense. I was particularly impressed with the "insider" tips that were incorporated into the report.

Minor Concerns:
Line 238 - not clear

RESPONSE: We agree and the statement in line 238 has been removed.

Line 289 - the math was not clear

RESPONSE: We have clarified the MOI calculation and have included an example in lines 342 to 344.

Legend for Fig. 4 - not clear

RESPONSE: We have revised the legend for figure 4 in lines 673 to 676 for clarity.


We hope that you find the manuscript much improved and is now acceptable for publication. Please feel free to contact us for any further concern or clarification.


With regards,

[bookmark: _GoBack]
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Jennifer Chua

Microbiologist


