Centa et al.
Editorial comments:

Changes to be made by the Author(s):

1. 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.
AU: We thank the Editor for this possibility. We have updated the manuscript using track changes.

2. Please revise lines 49-52 and 58-61 to avoid previously published text.
AU: These lines have been changed in the updated manuscript.

3. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
AU: The files are now uploaded with the revised manuscript. The permissions have been obtained in accordance with correspondence with dr Upponi at JoVE. 

4. Please revise the Protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
AU: We have removed personal pronouns from the revised manuscript, except from the acknowledgment section.

5. Please replace commercial language (parafilm) with generic terms.
AU: We have now changed parafilm to “paraffin wax film”.

6. 1.2: Please specify the age, gender and type/strain of mouse.
AU: The age, gender and mouse strain are now stated in the figure legends. 

7. 1.9: Please describe how to clean the instruments.
AU: The cleaning steps have been included in the revised manuscript.

8. 1.10: Please specify “a long time”.
AU: This has been specified in the revised manuscript.

9. 1.12: Are plasma and serum transferred to separate tubes? Please specify.
AU: Correct, this is now clarified.

10. 2.8: Software steps must be more explicitly explained ('click', 'select', etc.). Please add more specific details (e.g., button clicks or menu selections for software actions, numerical values for settings, etc.).
AU: This is now included in the revised manuscript.

11. Please revise the Protocol steps so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. Use sub-steps as necessary.
AU: These changes have been made in the revised manuscript.

12. Please ensure that the highlighted content should be continuous and contain 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.
AU: The text highlighted in yellow describes cryomounting the aortic roots, cryosectioning, and en face analysis of the aortic arch and brachiocephalic artery. We think protocol steps 1.14-1.16, 2.1-2.7, and 3.1-3.5 are the most crucial for the story and would like to propose those to be visualized in the video.

13. Figure 2: Please include a scale bar at the lower right corner for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate figure Legend.
AU: This has been included in the revised figures.

14. References: Please do not abbreviate journal titles.
AU: This has been corrected.



Reviewers' comments:

Reviewer #1:
Manuscript Summary:
Centa et. al. provides a technical description for the evaluation of atherosclerosis in aortic roots and the aortic arch in mice under a Western-type diet. The protocol describes a point by point en face preparation and Sudan IV staining of the aortic arch and a method to perform cross-sections of the aortic root and oil-red O staining with frozen samples.

Major Concerns:
1. Although mentioned in the abstract and introduction, the article does not offer a technical description or protocol to quantify atherosclerosis in the brachiocephalic artery. So, either this has to be removed from the text or authors should offer a detailed description too.
[bookmark: _GoBack]AU: We have chosen to expand the description of en face analysis of the brachiocephalic artery in the revised manuscript. Protocol section 1.9-1.11 describes the harvesting procedure of the brachiocephalic artery. We have emphasized the pinning of the brachiocephalic artery in section 2.3 in the revised manuscript and changed the title for section 2 in the protocol. The visual display in Figure 2B explains the lesion analysis in the brachiocephalic artery further. The image analysis strategy to quantify lesions in the brachiocephalic artery is expanded in the revised manuscript. The protocol step 2.9 has now three additional substeps to explain the quantification. We have published results based on this brachiocephalic lesion analysis method last year in Circulation1 and the current manuscript provides one example of the results from this publication in Figure 5C. However, en face analysis does not provide information of plaque composition and volume, which potentially could be of importance in some studies. As we explain in the discussion, alternative ways of analyzing the brachiocephalic artery exist, and we have updated the revised manuscript with a reference to such analysis (new ref 37). 

2. The title of the article is too general. A more specific title (e.g. including aortic root and aortic arch) could help scientists to search this article and could give a better idea of the scope of the protocol.
AU: The summary and abstract provide details for the potential reader about the specific sites for quantification of atherosclerosis that the protocol describes. Specific queries for these sites should be picked up by most search engines and direct readers to our manuscript. The methodology described in the manuscript has been developed in Göran Hansson’s laboratory over the past quarter-century and has been well-perceived by researchers in vascular inflammation. To reach a wider audience, we would like to keep the title short. If needed, we can construct a new title in consultation with the Editor to optimize crawlability.

3. Line 111. The authors stated: "there are no fully standardized protocols to quantify atherosclerosis in mouse models of atherosclerosis". The American Heart Association recently published a scientific statement detailing recommendations for proper experimental design, procedural standardization, analysis, and reporting of animal atherosclerosis studies (Daugherty A. et al. ATVB 2017). This article highlights the benefits and limitations of the predominant techniques used in atherosclerosis studies. For example, en face Sudan IV staining of the aorta is often performed as first read-out in atherosclerosis studies. Although en face Sudan IV staining of lipid deposition is a good method for assessment of global plaque burden, it is unable to distinguish early-stage fatty streak lesions from more advanced late-stage lesions. As such, the interpretation of en face staining is often ambiguous and superficial. The authors should include this reference and carefully explain the advantages and limitations of their protocol accordingly.
AU: We thank the reviewer for pointing out this careless phrase of ours. We have changed it in the revised manuscript. When reading experimental atherosclerosis reports the variability in quantification methodology and data presentation is surprisingly large. One of the more frequent requests that we receive from other researchers is to share a detailed protocol regarding our method for lesion quantification. In our present manuscript, we provide a very detailed presentation of lesion quantification, which has been developed in Göran Hansson’s laboratory over the past 25 years. With the JoVE format that allows video visualization of critical steps we think that the manuscript will be a valuable resource for researchers that are setting up new mouse atherosclerosis experiments. Compared to other protocols, we have added many tips and tricks that we think are especially valuable. The described methods in the manuscript are in line with the 2017 ATVB statement from Daugherty A. et al. We have now incorporated the reference in the revised manuscript (new ref 26). We agree with the reviewer that en face analysis is a good method for lesion size analysis, which is often used as a first read-out since it is relatively fast. This is also pointed out by the 2003 paper by Daugherty A. et al that our manuscript refers to. In our hands, lesion size evaluation is usually more straight-forward and less ambiguous than lesion composition analysis. With that said, we emphasize the immense importance of lesion composition analysis in the discussion section. The discussion has been updated with the limitations of en face analysis.

4. Both the introduction and the discussion are a little long. The authors should focus on the discussion to enumerate the advantages of using this method to quantify atherosclerosis in the aortic root and aortic arch compare to others.

AU: We have adhered to journal guidelines regarding the length of introduction and discussion. As pointed out in the previous point, we have made changes in both these sections in the revised manuscript to address the reviewers’ points. 

Minor Concerns:
5. Please state how long the APOB100-transgenic Ldl-/- mice were on a western diet?
AU: This is now included in the figure legend.

6. Note in line 158: The authors should clearly mention that NOT paraformaldehyde perfusion-fixation of tissue is an optional step.
AU: This has been further emphasized.




Reviewer #2: 
Manuscript Summary:
The manuscript outlines the analysis of atherosclerosis in the aortas of hyperlipidemic mice. It is very informative and detailed and I have nothing to add or to correct. Well done.
AU: We thank the reviewer for this comment.


Reviewer #3:
Manuscript Summary:
The author well described the introduction and background of atherosclerosis. Overall protocol is well-written even though animal dissection and tissue sectioning are hard to describe. Some of the part hard to follow without picture or video. This protocol will be a good reference to study atherosclerosis.
AU: We thank the reviewer for this comment. The accompanied video production for the manuscript will be very valuable to describe the protocol steps further. Since several previously published protocols lack some useful details, we wanted to provide an as detailed description as possible of all steps, even though some of them are difficult to explain in writing.

Major Concerns:
The manuscript does not contain the benefit of this protocol over other published methods. Since this paper is a method paper, authors need to introduce more about the other method and compare to this protocol especially in paragraph 8 in the introduction. This can be discussed in the Discussion part. And in the same paragraph, the authors said 'Lack of standardization may cause observed differences in disease development.', So far the other literature are using Oil Red O or Susan IV and en face/ frozen section are the standard method for atherosclerosis study, please explain what is the lack of standardization mean in paragraph 8 and how the authors approached data to make standard protocol than other publications.
AU: We thank the reviewer for pointing this out. A similar point was raised by reviewer 1 in question 3. Please see our response to this question. In summary, we have changed the cited phrase and improved the introduction and discussion. We receive many requests for detailed protocols regarding lesion quantification, which motivated us to put together this protocol that has been under optimization in Göran Hansson’s laboratory for the past quarter-century. We hope that the JoVE format will help explain hard-to-grasp steps and benefit researchers that are setting up new mouse atherosclerosis experiments.

In Figure 4B, C, and D, Figure B were measured by Oil Red O stained area, but it is not clear why Oil Red O+ lesion area has no significance in Figure 4C, and then Figure D Oil Red O stain images have a significant difference.
AU: Figure 4B measures lesion average lesion size according to the protocol step 4.7 in the revised manuscript. Figure 4C measures Oil Red O stained lesion area according to protocol step 4.8. This is clarified in the figure legend. Figure 4D shows representative micrographs of aortic root sections. The experimental mouse has larger lesion (quantified in 4A-B), but there are no differences in fraction of Oil Red O stained area in the lesions (quantified in 4C).

In Figure 5A, representative picture do not seem to have difference in the atherosclerotic lesion in the brachiocephalic artery.
AU: This is a good point and alert observation. The pictures were selected to represent the observed difference in aortic arch lesions, which is stated in the figure legend. The observation highlights the importance of sample size and quantitative assessment of lesions in more than one vascular bed, which is discussed in the manuscript.  

Minor Concerns:
In agreement of other literature, aortic root, arch, and brachiocephalic area are the most preferred lesion area for atherosclerosis, but thoracic and abdominal aortas area is still missing. Those area might have bigger lesion than brachiocephalic area.
AU: Our protocol does not quantify atherosclerosis in thoracic or abdominal aorta, but saves these parts for other applications, such as RNA or protein analysis. We agree that the protocol needs to be adjusted according to specific research questions, which is mentioned in the manuscript introduction. We have taken many aspects in consideration to develop this protocol and to make the most use of every single mouse we sacrifice. Generally, lesions initially develop in ascending aorta and the aortic arch region. Measurable lesions in descending thoracic and abdominal aorta are only present in animals with more advance disease2. Hence, we find other applications than quantification more suitable in many experiments for these parts. We have updated the representative result section to clarify this.

In protocol 1.13, please draw the line 30 degree angle in Figure 1B, it will help understand better for the readers.
AU: Figure 1B has been updated and we have highlighted this step to be explained in the video production. We have also updated the protocol text to be more accurate.

Protocol 2.7, please define the metal weighs, especially size. that seems should fit in a petri dish.
AU: They are 10x20x5 mm and weighs 15 grams, but anything that counteracts the buoyancy of the parafilm bed will do.

Please Specify the distance from the left subclavian artery branch to cutting line.
AU: Since we do not quantify atherosclerosis here, the cutting line does not have to be that exact. We usually cut it 1.5 mm from the aorta, as is displayed in Figure 1A.

Protocol 1.12, are the blood collection tubes from protocol 1.3? if so, please mention that.
AU: Yes, this has been clarified in the revised manuscript.
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