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July 3125, 2019
Dr. Xiaoyan Cao, Ph.D.
Jaydev Uponi
Science Editor | Immunology and Infection
Editorial Department
JoVE

Dear Dr. CaoUponi,
[bookmark: _GoBack]We are grateful for the opportunity to resubmit our manuscript entitled “Immunofluorescence staining using IBA1 and TMEM119 for microglial density, morphology and peripheral myeloid cell infiltration analysis in mouse brain” by Katherine Picard, Maude Bordeleau, Kaushik Sharma, Kanchan Bisht and Marie-Ève Tremblay and myself as a publication consideration as a methods article in JoVE.
We have thoroughly revised our manuscript using the constructive comments and suggestion provided by your editors and the 2 reviewers. Details and responses to these comments can be found in blue font below the reviewers’ comments.
All the authors have seen and approved the final version of the manuscript and state that this material has not been published, nor submitted for publication elsewhere. All the authors declare no conflicts of interest.
We are hopeful that our work will be considered suitable for video recording and publication. We look forward for your editorial reply.

Sincerely,

Fernando González Ibáñez, MSc.
PhD candidate, Université Laval
Axe Neurosciences, CRCHU de Québec
2705, boulevard Laurier, T2-66
Québec, QC  G1V 4G2
fernando.gonzález-ibanez.1@ulaval.ca


Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE  JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

2. Title: Please revise to be more concise.
We have come up with a more precise title. Thank you for the suggestion. We have come up with a more precise title: “Immunofluorescence staining using IBA1 and TMEM119 for microglial density, morphology and peripheral myeloid cell infiltration analysis in mouse brain »


3. Please revise the Protocol (2.4, 2.5, 3.1, 3.2, etc.) 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.”
The objective of the protocol is to show the immunostaining process, as well as the quantitative analysis techniques. Nevertheless, in order to perform density/infiltration and morphology analysis it is required to have pictures with certain characteristics. I have added 2 sections with some of the guidelines for the images. I understand these are not real instructions or steps, but we consider these guidelines will result useful for the readers.Thank you for the clarification. The whole protocol has been revised to address this issue.

4. Please add more details to your protocol steps. Please provide all volumes and concentrations used throughout. For actions involving software usage, please provide all specific details (e.g., button clicks, software commands, any user inputs, etc.) needed to execute the actions. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. 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. See examples below.
The volume for solutions and the specific steps can be easily adjusted to each lab’s need. Nevertheless, I have added cues to determine the appropriate volume and quantities and help the users determine what is more adequate for them.We have addressed this point and made the corresponding modifications.

5. 1.1: Please specify the region of interest of this article.

We have specified the regions of interest for example purposes and added a note that this protocol can be used with any other brain region. 
1.1 Select three mouse brain sections containing the region of interest, for instance the hippocampus, with the help of a brain atlas. Place the sections in a plastic multi-well plate and cover them with 350 µL phosphate buffered-saline (PBS) (Table 1). 
This protocol is not restricted to any particular brain region and can be used across the brain. We consider that naming a particular brain region would cause the readers to think it can only be used for that specific brain region. Nonetheless, your comment is appreciated as it means that this particular matter was not clear. We have added a note to make that clear.

6. 1.2: How many sections are placed in each well? How many wells are in the well plate? How is the washing actually done? Is the PBS removed after each wash?
These important pieces of information are now clarified on lines 142-152, while clarifications have been introduced in all the washes steps. 


We ha added cues to help the user determine the best configuration regarding amount of sections, best type of plate and clarified the washing step process and the removal of the solution prior to solution change. 

7. 1.3: Please provide the composition of sodium citrate buffer and the volume added.


The composition of allfor al solutions is now detailed in Thas been added in table 1 and is referenced every time a new solution is mentionedrequired. The volume required is also now explained  has also been take care of in a accordingly by adding the note on lines 146-152 and a precise volume is provided in every stepregarding volume.

8. 1.6: Is the sodium citrate buffer removed before adding PBS?

Yes, and Thethe clarification has been added done accordingly.

9. 1.7: Please specify the incubation temperature. What volume of NaBH4 is added?

TYes, and the clarification has been added done accordingly to the step.

10. 1.8: Is the NaBH4 removed before washing the sections?

TYhes, and the clarification has been added  done accordingly.

11. 1.9: Please provide the composition of blocking buffer. What volume is added?

The clarification has been added done accordingly. The composition of blocking buffer is now provided in Ton table 1 and is referenced in the protocol.

12. Line 169: Please list an approximate volume to prepare.

The volume required depends on the number of wells that the person has. We have added specified the volume required as well as added a note a note that helps the reader to determine the volume required for each step and help them determine the volume they require.

13. 1.12: Is the blocking buffer removed before washing?

The clarification has been added done accordingly.

14. 1.15: What volume/concentration of DAPI is added?

The concentration has been added accordingly, [1:20000]. Thank you for pointing out thisthis out.

15. 1.16: Is DAPI removed before washing?

The clarification has been addeddone accordingly.

16. 2.2: How to create a mosaic picture? Is a software used?

We have added a definition of mosaic picture as well as provided  the two2 options to generate obtain one. Most modern microscope software will include a mosaic feature. Nevertheless, we have described the manual stitching option.



17. 4.9: Please specify the brush size used.

The brush size depends on the size of the brain region and is not crucial for the process. We have added some extra clarification.We have provided a range to help the reader select an appropriate selection brush size.

18. 4.22: Please specify the threshold selected.

The clarification has been added done accordingly in both steps referring to threshold.
4.18 Go to image>type and select 8-bit. Go to image>adjust and select threshold (Figure 3O). To adjust the threshold, slide the button of the second bar, all the way to the left, threshold value: 0 in both bars. This will leave only the blacks dots on the image, appearing white. 

4.21 Go back to the threshold window, slide the first bar all the way to the right (threshold value 255 in both bars, this will leave all the white dots visible, appearing white (Figure 3M)).
.

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

Thank you for the suggestion. comment. We have now combined the shorter steps, particularly those inon the analysis section that describecontains easy software instructions.
20. After you have made all the recommended changes to your protocol section (listed above), please highlight in yellow up to 2.75 pages (no less than 1 page) of protocol text (including headers and spacing) to be featured in the video. Bear in mind the goal of the protocol and highlight the critical steps to be filmed. Our scriptwriters will derive the video script directly from the highlighted text.
This protocol includes the staining part, a small section with image requirements and 2 analysis: density and morphology. In our experience, we have noticed that there are a groups that manage good immunostainings but don’t know how to analyze. Our main goal is to teach the analysis part but also show the immunostaining in case they have never done one. 2.75  pages for video might be a little limited for our objectives. The immunostaining section contains several washing steps which increases the length of the text. Additionally, for the analysis part we have followed your suggestions and combined the shorter steps. We hope this clarification and the performed modification could result in a video that contains the staining and the analysis part.A more restricted number of steps has been highlighted to adapt to the video format.

21. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. The highlighted text must include at least one action that is written in the imperative voice per step. Notes cannot usually be filmed and should be excluded from the highlighting.
Thank you for the suggestion. Complete sentences have been selected to aid in the scripting process.

22. 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.

Corrected. All steps with their respective notes have been highlighted accordingly.
 
Noted.

23. Figure 2 and Figure 3: Please reference them in the protocol as they show the protocol not the results.

The changes have been made done accordingly.

24. Please remove the solutions information from Table of Materials. Please compile them in Table 1 and reference Table 1 when these solutions are used.

The new table has been done and will be uploaded with the resubmission.

25. 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.

The modifications have been done accordingly.

Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
The paper describes a step by step protocol for staining, imaging and analysis of resident vs non-resident brain macrophages. The protocol will be of interest to scientists studying microglia. Below are some comments regarding this article

Thank you for your positive feedback. We have taken in consideration all your comments as detailed below.  and integrated them in this manuscript.

Minor Concerns:
1) The paper would benefit from more editing as there were typos, grammatical mis-steps.

We apologize for the oversight and Thank you for pointing this out. We have thoroughly revised the manuscript and worked on this issue.

2) Description of Solutions appears to be cut off. Please correct this.

Thank you for pointing this out. We have now included created a table detailing all with the solutions..



3) For the lay reader, why is 0.1% NaBH4 used on line 163?

The reason for using NaBH4 is to reduce autofluorescence which improves the overall quality of the image. This explanation has been added. 

4) For imaging starting on line 198, please include the NA for all objectives used and pixel sample size for x,y,z. What excitation/emission filters used, laser lines if confocal? Also, when referring to a "fluorescent microscope" (line 200), which one is used: widefield or confocal?
We have specified the type of microscope and added the NA for all objectives used, as well as the pixel size as it follows:
2.2 Acquire images at 20X, numerical aperture (NA) 0,5, using the DAPI, 488 and 568 channel and filters, pixel size 0.3 µm/pixel.

3.2 Using the 40X objective, NA 1,4 oil, locate an IBA1+/TMEM119+ cell inside your ROI. While in live imaging, move in the Z-axis. As soon as the signal of the randomly selected microglia disappears, set this Z-level as the beginning of the Z-stack. Move in the Z-axis in the opposite direction until the signal of the microglia disappears and set that point as the end of the Z-stack.

3.3 Create a Z-stack, in all 3 channels (DAPI, 488, 568), using a 0.33 µm Z-interval, pixel size 0.15 µm/pixel.


5) Line 341, what is rationale for NND under 12µm?

We have defined clusters this way taking in consideration the average NND in homeostatic conditions, near 40 µm and 12 µm representing ¼ of that distance. This is a result mainly of experimental observations. We have defined 12 µm as it is the approximate distance between 2 directly juxtaposing microglial cells touching one another with their arborizations.
6) Figure 1, please remove the upper arrowhead since it actually points to a TMEM119+/IBA1+ cell, it is just dim in the green channel. However, the bottom arrowhead appears to truly represent a IBA1+/TMEM119- cell.

Thank you for pointing this out, we have decided to change the image to avoid any confusion. Figure 1D-F.  this observation.

7) Figure 1, For showing microglial clusters, wouldn't a nuclear (DAPI) image be needed to identify the soma?

Thank you for this suggestion. We have now replaced the images to include DAPI (Figure 1G-I).

8) Note that some references in text are not in reference list (Tay et al, 2017)
We apologize for the oversight and have corrected the reference list. 
Thank you for this observation.

Minor edits:
Line 67, 68, 75, 77: "allows one to"
Line 156, 159: "plaque" should be "plate"
Line 175 suggest "warm up" rather than "temperate"
All of these corrections have been implemented. suggestions have been included. Thank you.


Query is it really PBS with 0.01% Triton X-100 or 0.1% as commonly used?
It is indeed 0.01% Triton.n


Line 190: probably just say "let dry protected from light" (overnight is really arbitrary)
The sentence was reworded as suggested. This suggestion has been taken in account.

Line 202: What is a "mosaic picture"

The definition of mosaic picture has been included in the manuscript: “a mosaic image is a super image constituted by smaller images. Mosaic images are usually used to overcome the limited area of the field of view of high magnifications. Some software include a mosaic function, nevertheless images can also be manually stitched together with other photo editing software (Lines 218-221)..

Line 24225: Tthe recommended Z-intervalz-distance depends on the resolving power of the objective. Please just state that for your objective (include NA), that you recommend 0.33um

Thank you for pointing this out. We have corrected the manuscript accordingly.

Reviewer #2: 
Ibanez et al., authors of the manuscript, "Double immunofluorescence staining against IBA1 and TMEM119, followed by the analysis of microglial density, distribution and morphology, as well as peripheral myeloid cell infiltration in mouse brain tissue," provide a comprehensive immunohistology protocol to effectively examine microglia and myeloid cells. These methods will be a valuable contribution to the field as they will encourage a uniform approach to examine microglia and myeloid cells in the brain. Overall, I have a few minor suggestions to improve the manuscript.
Thank you very much for the positive feedback. We appreciate your suggestions and have made the corresponding modifications as detailed below.

1) The authors note that infiltrating macrophages in the brain express IBA1, but they should elaborate noting that macrophages infiltrating the brain will adopt some molecular and morphological features of resident microglia (warranting differentiation with TMEM119).
Thank you for this suggestion. This will certainly be useful for readers. We have addressed this in this sentence: “In addition, macrophages adopt molecular and morphological features of resident microglia, once they have infiltrated the brain, thus hindering their differentiationAs a consequence, the use of IBA1 alone does not allow to visualize microglia selectively. In addition, infiltrating macrophages will adopt some molecular and morphological features of resident microglia, hindering their differentiation”

2) A further consideration is the extent to which macrophages infiltrate the brain or reside at the blood-brain interface. For instance, in Fig.1 the cells noted as IBA1+/TMEM119- appear to be in perivascular spaces (Fig.1A) and near ventricles (Fig.1C-E). It is unclear how to determine if these cells have infiltrated the brain. The authors should discuss this limitation.
Thank you for your observation. We have addressed this in lines 564-567 by adding “Keep in mind that fluorescence microscopy on its own is not sufficient to confirm infiltration inside the brain parenchyma. When IBA1+/TMEM119- cells are observed near the ventricles or perivascular space, higher spatial resolution techniques such as electron microscopy are required to confirm their localization within the parenchyma”.Thank you for this observation. You are right a lot of the infiltrating macrophages will be near ventricles and near perivascular spaces. Nevertheless, cells will be also found in the parenchyma. If the perfusion, is well done it will get rid of cells inside the blood vessels. We have added that clarification in the discussion.

3) From our experience IBA1 and TMEM119 immunolabeling work well without incubation of sodium borohydride or sodium citrate buffer (perhaps rationale is warranted). Also, we typically use antibody dilutions of 1:1000 for IBA1 overnight, may be a consideration to add a range of titers for antibodies. 
Thank you for your suggestion and sharing your experience. In our hands, NaBH4 helps to reduce the autofluorescence, while and sodium citrate enhances the buffer to increase the specific signal thus improving the image quality. We however added a note that the protocol can work without. For the concentration of IBA1 antibody, in our experience this was the concentration that worked best for this particular IBA1 brand of antibodyies and also with this particular combination of antibodies. We nevertheless added a note that more diluted concentrations up to 1:1000 can also work.

4) The authors should verify that all citations are included in the References section, it appears that the group of references (Yakasaki et al, 2014; Wohleb et al, 2012; Shemer et al, 2018; Geissmann et al, 2010) are not listed.
We apologize for the oversight. The reference section is now updated.
 Thank you for this observation, it has been taken care of.

5) May consider shortening the title.
Thank you for this suggestionExcellent idea, the title  is now shorterhas been changed.
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