Dear Dr. Vineeta Bajaj, 

Thank you again for all your additional inputs for our manuscript, “Precise Brain Mapping To Perform Repetitive In Vivo Imaging of Neuro-Immune Dynamics in Mice”. Please see below a point-by-point response to all your comments in the manuscript.

Again, as previously followed, we have included all the original comments in black, whereas the changes made by us to address those concerns are given in blue. In the accompanying text, the changes made to the original submission are also indicated in blue text. We hope that all the changes made by us adequately address the editorial concerns.

We thank you for all your thoughtful concerns and hope that the manuscript now fulfils all the criteria for publication in JoVE.

Yours Sincerely,
[image: ]
Ukpong B. Eyo, PhD 
Assistant Professor,
Center for Brain Immunology and Glia,
Neuroscience Department,
University of Virginia,
Charlottesville, VA
Email: ube9q@virginia.edu



1. Title: Precise brain mapping to perform repetitive in vivo imaging of neuro- immune dynamics?  Since the precise brain mapping is the crux of the protocol. Please proofread the manuscript well.  
Thank you for the suggestion. We have accepted this title and edited the manuscript accordingly.

2. [bookmark: _Hlk2945243]Intro needs its opening as well with respect to CNS, in vivo imaging, NMJ and brain mapping. Please reformat the Introduction to include all of the following with citations in paragraph style: 
a) A clear statement of the overall goal of this method.
This is now included as the last sentence of the first paragraph: “In this protocol, we describe a method to map in vivo regions of interest and precisely re-image those regions in future imaging sessions to track the complex interactions between the various CNS cell types over extended periods of time”. We have also included and additional final paragraph in the Introduction to express this:
“Overall, we detail steps that can be followed to do implant chronic cranial windows through a stereotaxic craniotomy that enables in vivo imaging of brain regions of interest. We also describe how the grossly stable brain vasculature or the fluorescently labeled dendrites could be used to generate a coarse or a fine map, respectively of the brain regions of interest. This approach can then be used for repeated imaging over several sessions. The importance of this technique therefore lies in its ability to image the long-term changes or stasis in brain elements including the arrangement, morphology, and interactions of the different cellular types”.

b) [bookmark: _Hlk7767055]The rationale behind the development and/or use of this technique.
This is stated in the third sentence of the first paragraph: “there is need to further understand neural cell behavior and interactions in the native environment of the intact brain in vivo”.

c) The advantages over alternative techniques with applicable references to previous studies.
Most of the third and all of the forth paragraphs argue for the advantages given the stated 4 limitations of the thin skull approach.

d) A description of the context of the technique in the wider body of literature.
We have included many more citations in this revised version that are relevant to the points discussed. 

e) Information to help readers to determine whether the method is appropriate for their application.
Again, the third and fourth paragraphs provide sufficient information for this purpose. 



3. 5%of isoflurane isn’t it too high? Anesthesia steps cannot be filmed, so highlights removed. 
This is what we use. Our anesthesia chamber can fit up to 5 mice easily so for us we use this much to effectively saturate the chamber. But perhaps others who use smaller chambers would use a lower percent. We have now included a note as follows in Step 1.2 of the protocol:

NOTE: The concentration of isoflurane used would depend on the size of the induction chamber. Therefore, for smaller chambers, 3-4% isoflurane can be used to effectively induce anesthesia while larger chambers will require up to 5%. 
 
4. How big is the midline scalp incision?
We are not quite sure what is required by this question. We noted that our cuts are made from the back of the skull to about the midpoint between the eyes. The length of this would differ depending on the age of the mouse and thus the size of the mouse’s head. 

5. Please include this as an in text citation and include the bioRxiv paper as reference.
We are not sure how to include a bioRxiv pre-print as an intext citation with EndNote but we have manually included it here and in the references.  

6. Step 4.3: This won’t be accurate.  
Thank you for this comment. From this, we realize that we conflated two aspects in our note for 4.3. 4.3 is about taking rough images by epiflorescence while 4.4 is about taking precise images by two photon. The step described in 4.3 helps the experimenter to get the microscope in the rough area of the 3mm window while that described in 4.3 helps the experimenter to get to the specific local area of interest.  Therefore, we have added a note to 4.3 as follows:

 “These hand-drawn images and pictures are to facilitate revisiting the same broad regions under the microscope before two photon imaging. They are not sufficient precise image mapping”

and moved the previous note to 4.4 which is more relevant to the 2P imaging: 

“While collecting images by two photon, the blood vessel landmarks are used for coarse mapping. If fine mapping is needed, YFP-labeled dendrites from Thy1-YFP13 mice are used”

We also added a sentence in 4.4 to clarify that image collection here is by 2P as follows: 

“Under two photon imaging, collect images of florescent cells and vessels as needed.”

7. Please include steps to show how two photon imaging was performed.
We appreciate the recognition of this omission. We have now included a new step in 4.2 that details the process of setting up the objective lens for epifluorescence: 

“Clean the surface of the cranial window gently using a cotton swab dabbed in 70% ethanol. Put a few drops of water or saline on the cranial window and lower the objective lens into the solution since the objective is an immersion lens” 

Then we added these parameters in a note for Step 4.4: 

“These are the recommended parameters for imaging: a wavelength of 880-900nm is optimal; for GFP and/or dsRed / Rhodamine excitation, a 565nm dichroic mirror with 525/50nm (green channel) and 620/60nm (red channel) emission filters are used; for GFP and YFP separation, a 509nm dichroic mirror with 500/15 and 537/26 nm emission filters are used; the power at the brain is maintained at 25mW or below; image resolution is 1024 x 1024 pixels, the field of view taken with a 25X 0.9 NA objective at a 1.5X zoom factor is 295.24 x 295.24 µm”
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