Reviewer´s reply

Thank you for your comments and considerations!
Below we addressed each point (reply in red) and the changes in the manuscript are highlighted in yellow.

Editorial and production comments:
Changes to be made by the Author(s) regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. For example:
Line 82: Weigh lysolecithin
Line 85: dissolve with
Response: The manuscript has been revised by the authors and also by a native English speaker.

2. 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: Sigma Aldrich, Eppendorf, etc.
Response: Done

3. How is sufficient depth of anesthesia determined?
Response: The animal breathing rate needs to be monitored for the whole procedure and the isoflurane concentration adjusted accordingly (fast breathing needs anesthesia to be increased and vice versa).
This information was added to the written protocol. 

4. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Response: Done

5. 2.5: What is the concentration of the chlorhexidine solution?
Response: It is 0.5% chlorhexidine solution. The concentration was added to the protocol. 

6. 2.7: How much lidocaine is injected?
Response: It is injected 100 µL of lidocaine hydrochloride 2% subcutaneously. Information added to the written manuscript. 

7. 3.3: How much is injected?
Response: The amount of 11C-PIB injected was defined in item 3.1 (in the revised version is item 4.1). We have referred to that in item 4.3 now. 

8. Figure 1: Please define the error bars.
Response: The error bars are standard deviation from the mean (it is now defined in the results section and in the figure legend).

Changes to be made by the Author(s) regarding the video:
1. Please increase the homogeneity between the video and the written manuscript. For example, step 5 of the protocol in the video is image analysis but Step 5 of the written protocol is image acquisition. Please unify the video and the written manuscript so users can follow along easily.
Response: The written manuscript was revised for the same sequence appearing in the video.

2. Audio from 0:00 to 3:01 and 8:00 to the end is way too loud, and audio in between is slightly too low. Turn down the too loud sections, and slightly raise the too quiet section so they match.
Response: The audio was adjusted.

3. Remove background music
Response: Done

4. Add animal ethics statement at the beginning of the video
Response: Done

5. Video doesn't fill the entire frame at 2:59
Response: It was adjusted.

6. Also display the speaker's name and instituion graphic during the conclusion
Response: Done

7. Missed blurring out the face at 2:43
Response: Done


Reviewers' comments:

Reviewer #1:

1. I would suggest to expand the Introduction section about the clinical application in humans of amyloid tracers for myelin imaging (e.g.Pytel et al. Amyloid PET findings in multiple sclerosis are associated with cognitive decline at 18 months. MSARD 2020;39;101926, showing association with cognitive decline and more brain atrophy over time; Pietroboni et al. Amyloid PET as a marker of normal-appearing white matter early damage in multiple sclerosis: correlation with CSF beta-amyloid levels and brain volumes. EJNMMI 2019;46:280-287, ...).
Response: The introduction was expanded, and the suggested references were included (Third paragraph of introduction section).


Reviewer #2:

1. Clarity of the result: The resolution of the result image provided by the author barely allows to visualize the absence of labeling at the lesion site. Better quality is required to clearly distinguish the absence of labeling. Moreover, the injections of LPC took place in striatum and corpus callosum, thus it would be great to be able to identify these areas in the image. However, in the provided image, the point designated by the arrow looks like cortex, making unclear whether what can be seen is actual demyelination after LPC injection. Enhanced images and comparison with stereotaxic atlas are mandatory here.
Response: The characteristic of PET is the low spatial resolution compared to anatomic imaging, as MRI, and, therefore, the definition of small regions as striatum and corpus callosum is difficult; therefore, an anatomic template was used for helping the ROI drawing. We have added a figure (figure 2) with a more precise region of interest representation, and we have also adjusted the arrows in figure 1.

2. The quantified lesion site was manually drawn by the authors, and only this area was quantified. Although certainly the best way to quantify a precise region of interest, this subjective method could induce a strong bias. It would be of interest to also quantify non-injected brains regions at the different time points as negative control to make sure the variation of labeling in the region of interest is actually due to demyelination in the injection areas.
Response: We have added a figure (figure 2) where we present more precisely how the lesion VOI was drawn and an illustrative image of LFB staining showing demyelinated lesion in the injected side compared to the contralateral side. 
We have also included a graph in figure 1 with the requested data: quantification of non-injected side (negative control) showing no variation in 11C-PIB uptake over the time points. The limitation of manually drawn was added in the discussion section.

3. Finally, this method needs to be confirmed by the use of another model displaying unpredictable lesions, like Cuprizone feeding or EAE. Indeed, in the LPC injection model, the injection site allows to precisely determine where demyelination occurs. However, the usefulness of this PET technique to detect new and unknown demyelination areas requires to be confirmed by blind study on another model of demyelination, especially knowing that C-11 PIB radiotracer does not specifically bind myelin. This complementary experiment will also allow to determine the smallest demyelination lesion detectable, which is of highest interest in regard to already existing demyelination imaging techniques.
Response: Our group has already used 11C-PIB for detecting demyelination in an EAE marmoset model (Carvalho, R. H. F. et al. C-11 PIB PET imaging can detect white and grey matter demyelination in a non-human primate model of progressive multiple sclerosis. Multiple Sclerosis and Related Disorders. 35 108-115, doi:10.1016/j.msard.2019.07.020, 2019) with satisfactory results. 
It is important to clarify that the limitation of lesion size detection is due to the PET scanner resolution. Preclinical scanners have the spatial resolution of about 1 mm (old scanners around 1.5 mm and new scanners with about 0.8 mm). 
These informations were added to the manuscript (discussion section).

4. What is the upside of penile vein injection compared to tail vein or retro-orbital injections? Since gender is an important parameter in demyelinating diseases such as multiple sclerosis, most studies will likely include females, rending impossible penile vein injection.
Response: The administration site is a personal choice. In general, penile vein injection is easier than the tail vein, but that depends on personal training. We understand and agree with the reviewer concern about using female in the studies. Therefore, we make more explicit in the written manuscript, and video, that the either penile or tail injection are fine for tracer injection.
We have also included an observation about the retro-orbital injection, which would be less recommended in the case of brain PET image, since the injected material is radioactive, and the retro-orbital region will be close to the brain region (same region of the PET detectors) this can decrease image quality.  

5. I would suggest to the authors to add a few screenshots of the data analysis process to facilitate following the analysis protocol.
Response: We appreciate the reviewer suggestion, but we believe that the sequence of analysis can be followed with the help of the video protocol (the import screenshots are there). 



