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.


Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Thank you for these comments. We have performed a thorough proofreading of the manuscript.
2. Please provide an institutional email address for each author.
We have added both of our email addresses.
3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We have revised the text to avoid any personal pronouns.
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.
For example: Kimwipes, Vectashield, Carl Zeiss Microscopy’s Airyscan detector, Leica Microsystems, Zeiss 900, Zen Blue, etc.
We have removed commercial language from the protocol to the Table of Materials.
5. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
We have added an ethics statement. “All animal experiments and tissue collections described in this protocol were performed in compliance with the Canadian Council on Animal Care (CCAC) guidelines and were approved by the Animal Care Committee at the University of British Columbia.”
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.
We have changed the text to use imperative tense and condensed the notes.
7. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
We have removed the extra text that is not directing the reader to do something specific to the discussion and intro. We have kept in the protocol notes that are deemed to be essential to be read within the protocol.
8. 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.
We have added details to the protocol steps to answer the “how” question. 
9. Lines 116-133: Please move the cautions pertaining to a specific solvent/chemical to the specific steps mentioning its usage.
We have moved the cautions to each specific step as a NOTE.
10. Line 134-139: Please specify the steps of infiltration. How much xylene is used?
The steps are specified in 2.3.2. We have added a note to describe the amount of each wash needed: “The volume of each wash needed should be the minimum amount required to fully cover the cassettes in the beaker or container.”.
11. Line 165-170/338-344: Please refrain from using bullets or dashes.
Thank you, we have changed the bullets and dashes to numbered list.
12. After incorporating the revisions/ changes, please include a one-line space between each protocol step and then highlight up to 3 pages 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
We have included a one-line space between each step and have highlighted steps of the protocol that identify what should be filmed.
13. Lines 351-357: Please move the lines describing the colonization of germ-free Swiss Webster mice with individual bacterial isolates to the protocol section.
This protocol is agnostic to the sample type, and both animal and human sample processing is described. It is assumed that colonization (If necessary) happens prior to this protocol, we have therefore not added this in. To clarify the sample type, we have included this sentence: “This protocol enables processing of either experimental animal or human clinical samples, and notes for processing both types of samples have been included.”
14. Figure 2/3: Please include scale bars in all the images of the panel. Please provide the details of the magnification in the figure legends.
We have added scale bars for all images and provided details for the magnification used.


____________________________________
Reviewers' comments:
Reviewer #1:
A contributive protocole suite and report, warrants publication as so.
We thank Reviewer #1 for their appreciation of our protocol and report!

Reviewer #2:
In the manuscript by Ng and Tropini, the authors provide a protocol for the visualization of the microbiota by fluorescence in situ hybridization (FISH) while maintaining the spatial organization in the intestine. The protocol will be of great benefit for research questions relevant to microbiota-host interaction. The protocol is detailed and well described.

I have 2 points of somewhat major concern:
1) In the abstract, the authors mention that "host features […] and host cell components are labeled with fluorescently labeled antibodies and lectins". I could not find any methodology referring to antibody staining in the manuscript. I think this is an important issue as it is often difficult to combine with FISH. It would be very helpful for the scientific community to include dos and don'ts of immunofluorescent staining in this context.
We thank the reviewer for the comment and we removed references to antibodies, as we have had issues combining antibody staining with FISH as well.
2) An important control for FISH are specificity controls, such as scrambled or mutated nucleotide probes or blocking with non-fluorescent probes. This should be included in the protocol.
This is an important addition and we have added a note in 1.1.3 to incorporate this comment: “Additionally, demonstrating specificity may be performed by including specificity controls/scrambled probes or by competition with non-fluorescent probes.”

Minor points:
1) For better overview, it could be helpful to list the required buffers/solutions that need to be prepared also in the material list.
We have added a list of the required buffers. Specifically, we have added the FISH hybridization solution and FISH washing buffer.
2) Lines 163-170: it may be clearer to state that the tissue is washed/incubated twice for 30 min in methanol, twice for 20 min in EtOH, etc.
Thank you for this suggestion, we have edited this to reflect this:
“
1. First 30 minute incubation in absolute methanol
2. Second 30 minute incubation in absolute methanol
3. First 20 minute incubation in absolute ethanol
4. Second 20 minutes incubation in absolute ethanol
5. First 15 minute incubation in xylenes
6. Second 15 minute incubation in xylenes”

3) Line 266: what does "quick wash" mean exactly?
We have edited for clarity, thank you for your comment. Specifically, the text now reads as “immediately after re-filling the Coplin jar with PBS, decant the PBS.”
4) Line 280: should it state "to prevent the slide not NOT sitting level"?
Thank you for this comment, we have edited this to read “to ensure the slide will sit level in the microscope slide holder during imaging.”
5) Line 308: It seems that there is something missing or the "either" should be deleted.
Thank you for this comment, the sentence now reads as “Ensure 15% overlap between tiles and check for vignetting/uneven illumination, which may be exacerbated by <1X zoom.”.


Reviewer #3:
Manuscript Summary:
In this manuscript, the visualization of specific bacteria using FISH technique in combination with host cells and mucus staining is described.

Major Concerns:
The authors presented a protocol as well as pitfalls for staining intestinal tissue. Although it is a very nice written protocol, some questions arise.
Section 1.1.3.: The authors mentioned that FISH probes should be checked for specificity but they do not describe how to do that; for example using BLAST. As this is a very important step it would be helpful to find more information in the manuscript.
We thank the reviewer for their thorough reading of the protocol. Regarding checking for specificity, we have added a note which explains: 
“To check, align the FISH probes against either full length sequences or ASVs using a tool such as Clustal Omega to evaluate potential binding of probes and their targets. In addition to in silico testing, test the accuracy and level of FISH staining of unvalidated probes on pure cultures.”
Here it would also be helpful to point out difficulties using more than one probe as the authors did in section 4.1.3.
This is a very useful suggestion, and we have added a new note that states: “When staining multiple community members, probes can be used combinatorially (e.g. the combination of a family-specific probe and a genus-specific probe), as long as fluorophores used do not overlap in excitation and emission spectra (unless imaging on a system with the ability to perform linear unmixing).”
Section 2.2.: Here it would be helpful if the authors can write something how to store the Carnoy and how to discard it. Could the authors please give any suggestions about the fixation time of tissue? Is it dependent on tissue size or on the tissue itself?
We thank the reviewer for this comment. In section 2.1, storage in polyethylene is already described, but a note has been added about disposal: “Methacarn is not compatible with polystyrene, so prepare in a polyethylene container, using glass graduated cylinders/serological pipets for the chloroform and glacial acetic acid. Do not dispose of methacarn in drains; collect and dispose as hazardous chemical waste as per institutional guidelines.”.
Fixation time is largely dependent on logistical considerations that enable paraffin processing of multiple samples. A note has been added to address this, specifically: “fixation time may be chosen to enable combination of cassettes for paraffin infiltration (e.g. to simultaneously perform paraffin infiltration on groups of samples collected and fixed over the course of two weeks).”

Section 2.3.: The authors did not deparaffinize the samples or use any antigen retrieval is that right? What kind of slide did they used? Did they test how long the sections can be used for FISH staining? Is there any possibility to use it longer than a few weeks?
Thank you for bringing up this important clarification - we do perform deparaffinization in section 3.3—the title has been changed to reflect that. No antigen retrieval was performed.
Normal glass slides are used and we have added this clarification in the text: “Transfer sections to regular uncoated slides.”.
Regarding the length of time sections can be used for, we have not systematically tested this and loss of signal is anecdotal. We have added this clarification in the discussion: “FISH staining of sections that are more than a month old may result in poorer/inconsistent staining.”.
Section 3.2.: The concentration of formamide is dependent on what? Could the authors give any recommendations? Unfortunately, the website Mathfish is not working.
We are sorry the website does not work for the reviewer, on our end we are able to load it correctly. In the protocol we recommend 0% and 10% as starting concentrations in the Troubleshooting section of the discussion.
Section 3.4.2.: Do the author would suggest diluting the probe to detect the correct concentration of the probe? In this section they use 20µl/section in section 3.5.1. they use 200µl is it a typo? From this section on it is important to protect the section from light. Please include this pitfall.
Thank you for noticing the difference, this is not a typo, the difference comes from the fact that larger volumes are required when a coverslip is not used. We have included the clarification “this will require larger volumes than the 20 µl used in 3.3.2”.
Figure 2 and 3 are without any bars. Arrows to show the different areas in the section will be helpful. Are the smaller images magnifications of the bigger picture? If yes from which area?
We thank the reviewer for these comments. We have added scale bars to Figure.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 2b: Did the authors use the same fluorophore for staining M. intestinale and B. thetaiotaomocron?
Thank you for this question: M. intestinale was doubly stained with FISH probe and DAPI, B. thetaiotaomicron was stained only with DAPI and this is reflected in the legend.
At the end, it would be helpful to include the used technique to the title of the manuscript.
This has been incorporated into the title, thank you.

