Dear Xiaoyan and Reviewers,

We greatly appreciate the editorial comments, they were extremely helpful. We also want to thank the reviewers for bringing up some excellent points from this study, and we thank you for inviting us to resubmit for consideration. This is a much better manuscript due to the points that were brought up by the reviewers in the previous version and addressed by the laboratory in this revised version. Below we have listed each of the reviewer’s concerns and provided a point by point response in green. In addition to providing this response to the reviewer’s comments, we have also provided a marked-up copy of the changes made from the previous file, as you requested.


Editorial comments:
Changes to be made by the author(s):
1. The language in the manuscript is not publication grade. 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.
The manuscript has undergone extensive proofreading.

2. Please note that Standard Access is checked in the uploaded ALA, while in the Questionnaire Responses Open Access is selected. Please be consistent.
We have chosen to go with Open Access and have made the necessary changes.

3. Please revise lines 298-300, 322-324, 355-357, 363-365, 407-408, 411-414, and 416-422 to avoid previously published text.
These lines have been revised.

4. Please expand your Introduction to include the advantages over alternative techniques with applicable references to previous studies.
The introduction was expanded to include advantages over alternative techniques.

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

6. Please revise the protocol to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion.
We have edit the methodology to make sure that it is written in the imperative tense. Notes are used sparingly.

7. 1.1: Please specify the age and gender of mice used.
Age and gender of the mice are added to the figure legend and to the text of the manuscript.

8. 1.1.1: Unclear sentence. Please revise. Please also mention how proper anesthetization is confirmed.
The sentence was corrected.

9. 1.6.1: What volume of blood is collected?
~800ul

10. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
Steps were combined.

11. After you have made all the recommended changes to your protocol (listed above), 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.
Sections have been highlighted to identify the essential steps of the protocol for videography.

12. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Notes cannot usually be filmed and should be excluded from the highlighting. Please do not highlight any steps describing anesthetization and euthanasia.

13. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.
Done

14. Discussion: As we are a methods journal, please also discuss critical steps within the protocol, any modifications and troubleshooting of the technique, and any limitations of the technique.
Critical steps were discussed and common errors were described and illustrated within the representative results.

15. Table of Materials: Please remove trademark (™) and registered (®) symbols. Please sort the items in alphabetical order according to the name of material/equipment.
Trademark and registered marks were removed.

16. For in-text references, the corresponding reference numbers should appear as superscripts after the appropriate statement(s) in the text (before punctuation but after closed parenthesis). The references should be numbered in order of appearance.
References were moved to fit the style manual. 

17. References: Please do not abbreviate journal titles.
Journal titles are fully spelled out.

Reviewers' comments:

Please note that the reviewers raised some significant concerns regarding your method and your manuscript. Please revise the manuscript to thoroughly address these concerns. Additionally, please describe the changes that have been made or provide explanations if the comment is not addressed in a rebuttal letter. We may send the revised manuscript and the rebuttal letter back to peer review.


Reviewer #1:

Manuscript Summary:
In the manuscript" Isolation and quantification of Zika virus from multiple organs in a mouse" the authors describe their protocol to extract various organs from a mouse and determine the viral titer. The manuscript is clearly written, includes many useful background information and for the most part the protocol is easy to follow. The authors finish by providing a comprehensive discussion of pitfalls and alternatives.

Major Concerns:
none

Minor Concerns:
Line 87: I assume this should mean anesthetized instead of athetized
Line 95: "…with steal beads added in racks to hold the samples…" gives the impression that the steel beads hold the samples. Maybe mention the steel beads in the next sentence where also homogenization is mentioned.
Line 123: "…a carrier must be added…" Like what? Can you give an example?
Line 146: to harvest the brain instead of for harvesting the brain
Line 147: Slightly confusing. Maybe break up into two sentences
Line 155: Same as above "…focus on consistency and speed. The amount of time….."
Line 185: ZIKA instead of flavivirus, since it's the only flavivirus studied here.
Line 190: and store instead of "at store at"
Line 282: Maybe list what's in the FFA buffer?
Line 382: "...represent is place over column….". Fix wording
Line 386: associated
Line 388: "... comes at the expense…" maybe say is limited to studying peripheral blood

We greatly appreciate the time and effort of the reviewer. All minor concerns were addressed in the resubmitted protocol.


Reviewer #2:

Manuscript Summary:
In this manuscript, Pinto et al. describe their highly effective methods for isolating multiple organs from ZIKV-infected mice and quantifying the viral loads via focus forming assay (FFA). This protocol is notable because the FFA allows for rapid, high throughput quantification of Zika virus from both the peripheral and CNS areas in a single mouse. While the protocol focuses on the FFA, it also describes how to harvest organs for other analyses, such as RT-qPCR, flow cytometry, and histology. To demonstrate their methods, Pinto et al. compare the FFA results under multiple conditions, specifically mouse inoculation titer and cell confluency. The advantages of FFAs over plaque assays are that FFAs take less time and starting material, and are higher throughput and better for viruses that do not form clear plaques. Although the manuscript has a number of grammar errors and should be proofread, it does make an interesting case for titering Zika virus using a FFA rather than the traditional plaque assay.
Comments:

It is not clear to me how a FFU assay is more cost effective than a PFU assay since you need to use primary antibodies and a secondary HRP antibody, followed by substrate. A plaque assay, all you need to do is add the crystal violet. The incubation time is longer (2 vers 5 days for ffu vs pfu, but then for PFU after fixing, there is only 1 step, not 4 steps. So whether its faster is also not necessarily true. It is more labor intensive than a pfu assay, but shorter in time of assay. this is not discussed, but is an important point.

* Lines 54-56: Cite ZIKV outbreaks in South America and Brazil.
A description of the increased geographic distribution of ZIKV was added to the introduction. 

* Lines 72-73: What is the purpose of flow cytometry here?
We commonly use flow cytometry of peripheral blood to evaluate antigen specific T cells by tetramer or intracellular cytokine staining. This allows us to evaluate both viral load and the immune response in the same animal. This was added to the description.

* Line 88: What concentration of Xylazine?
The concentration of Xylazine was added.

* Lines 129-130: If the organs are going to be used for histology, can they be collected for other analyses?
Organs can be collected for histology and other purposes as long as the mice are not treated with paraformaldehyde intravenously.

* Lines 136-138: Preparing extra tubes for flow cytometry should be mentioned earlier in the protocol in either step 1.2 or 1.3.
The preparation of additional tubes was added to an earlier step.

* Line 167: The purpose of each set of tubes should be stated, i.e. FFA, RT-qPCR, and storage.
The purpose of each tube was added.

* Line 175: Protocol skips step 2.5.
The protocol steps were relabeled.

* Line 221, 223: Final concentrations of the wash and staining buffers are unclear.
The final concentrations of the wash and staining buffers were standardized within the protocol.

* Line 226-227: What is the number of serial dilutions?
The number of serial dilutions completed depends on the amount of virus anticipated. For wild type mice were commonly use 4 dilutions, for type I interferon deficient mice we use 8. 

* Line 229: The cell concentration should be 1.5x10^5 cells/mL.
The correct cell concentration is listed.

* Lines 242-244: In what direction is the sample diluted? (e.g. A → B → etc.)
We normally dilute samples down (e.g. A → B → etc.).

[bookmark: _GoBack]* Line 258: Time range is 32-40 hours. What is the target cell confluency?
The target is a 90-95% confluent monolayer in each well on the day of the assay for Zika virus.

* Line 274: What should the concentration of primary antibody be?
The concentration of the primary antibody should be 1ug/ml.

* Line 330: What is organ toxicity?
Organ toxicity is the toxic effect of cellular debri on a vero monolayer. For example, the homogenization of the liver releases numerous enzymes that cause damage to a vero monolayer. A description of this was added to the protocol.

* Line 399-401: What are the 2 conditions?
The two conditions were described.

* Line 417: Have they tried Dengue virus? Does not plaque well.
We utilize this exact approach for DENV. There are minor variations in the length of time to allow the virus to replication that varies between serotypes. The appropriate references have been added.

Figure 1:
* Line 313: What was the route of injection?
Subcutaneous

* Lines 322-323: Why were the high viral titers surprising? Is it because of the inoculation route?
The high viral titers were surprising, because the mice have high viral loads within the CNS but survive infection. This points to a type I interferon independent mechanism of viral clearance from the CNS.

* What sex are these mice?
The mice are female.

* Why is kidney data only n = 3?
One kidney was lost. It was accidently left in the dry ice bucket and it was not noticed for several days so that sample was excluded from analysis. 

*what is the limit of detection? The limit of detection varies based upon the organ.

Figure 2:

Figure 2 was redeveloped to highlight common technical errors in panels a-c.  Panel d illustrates how cell density affects the sensitivity. Answers to specific questions are listed below and are added to the manuscript.

* Lines 346-348: So is 60% or 90% cell confluency better?
90% confluency is best.
* A v. B: Are the mouse strains and inoculation titers supposed to be different? Why?
The viral titer in the liver are different between the experiment shown in Fig 2A and Fig 2B. The goal is to illustrate how organ toxicity can mask low viral titers. 
* A, B, C: Plate rows and columns could be annotated.
Plate rows and columns are now annotated.
* B: What do the well labels in green and red text mean? All of those unnecessary text in the figure should be removed. TNTC is not defined anywhere.
Individual specific wells are labeled according to the manuscript text. TNTC- too numerous to count, has been properly labeled.
* C: What is cell confluency in columns 1-6? What organs were plated? Why not label all wells where *, $, and & are applicable?
Panel C was separated into 2 separate panels to highlight the impact of technical errors versus cell density differences.


In compliance with data protection regulations, please contact the publication office if you would like to have your personal information removed from the database.
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