We appreciate the Editor and reviewers’ constructive comments on our manuscript ms. JoVE61277. The specific points raised by the Editor and reviewers were addressed as follows (The original reviewer comments are in italics and the replies are in a regular font):

Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

Reply: We have gone through our revised manuscript and corrected minor typing mistakes and grammatical errors.


2. Please include at least 6 key words or phrases.

Reply: We added 3 additional key words on page 1 of our revised manuscript.


3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: DNeasy, Eppendorf

Reply: We checked our revised manuscript and there are no trademark symbols (™) or registered symbols (®), and company names before an instrument or reagent in our manuscript.


Protocol:
1. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers 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.

Reply: We highlighted the filmable content in yellow.


2. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

Reply: Yes. We answered all “how” questions in each step.


Specific Protocol steps:
1. 1.1: Where do the mice come from? Also, please provide more detail about genotyping or a citation.

Reply: We added mouse strain information, genotyping primer sequences and a reference on page 4 step 1&2 and Table of Materials.


2. 8.10: Please provide more detail about lesion quantification.

Reply: We added lesion quantification details on page 7 step 10 and Figure 6.


Figures:
1. Figures 2-5: Please provide descriptions of the panels (A, B, etc.) in the legends for these figures.

Reply: We added detailed information on page 10 Figure legends 2-6 in our revised manuscript.


2. Figure 5D: Please explain what the error bars measure, as well as what ‘***’ indicates (including the statistical test used).

Reply: In the revised manuscript, Figure 5D become Figure 6C. We explained the error bars measure and added ‘***’ information on page 10 Figure 6C Figure legend.


References:
1. Please do not abbreviate journal titles.

Reply: We used full journal name in our revised manuscript.


Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

Reply: We included all materials and equipment used in the revised Table of Materials.
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Reviewers' comments:
Reviewer #1:

Manuscript Summary:
The manuscript describes a method for the dissection and staining of mouse aortas with Oil Red O for the visualization of atherosclerotic plaques. The unique aspect of this method is the wholemount staining and visualization of the aorta as well as the en face preparation which is required for quantification of plaque area.

Reply: We appreciate that the reviewer found our method unique.


Major Concerns:
Image quality should be better.

Reply: We apologize the low-resolution of the figures. We have uploaded all high-resolution figures (300 dpi) in our revised manuscript.


Minor Concerns:
The protocol needs more detail on methods of image capture and quantification as well any pitfalls to the quantification process. In addition, there should be a discussion of the use of Oil Red O over Sudan IV and which one is better and why in this particular protocol.

Reply: We added imaging and lesion quantification details on page 7 step 10 and Figure 6. We also discussed the pitfalls in the atherosclerotic lesion quantification process on page 8 step 10.3.
As the reviewer suggested, we added a description comparing Oil Red O vs. Sudan IV on page 6 step 8.3.




Reviewer #2:

Manuscript Summary:
Chen et al. describe a widely used protocol for the quantification of the atherosclerotic burden in mice using Oil Red O stained whole aortas.
The authors demonstrate the use of this protocol in conditional knock out mice with a specific deletion of the TGFβR2 gene in smooth muscle cells on a hyperlipidemic Apoe knock out background, which they have fed a high-cholesterol, high-fat diet for 16 weeks. Under these conditions, the mice develop atherosclerotic lesions throughout the vascular tree and, in addition, they develop aneurysms at different vascular locations. An initial and common approach in the field of experimental atherosclerosis is to quantify the atherosclerotic burden in hypercholesterolemic mice using the en face Oil Red O staining procedure.

Reply: We appreciate the reviewer's helpful comments on our manuscript.


Major Concerns:

1. The scientific experiment in which they demonstrate the protocol is not thoroughly described and could potentially be flawed:
- What was the sex of the experimental mice? This is important since the Myh11-Cre gene is most often located on the Y-chromosome.

Reply: We appreciate the concern. We added the mouse strain information, genotyping primer sequences and a reference on page 4 step 1&2 and Table of Materials.


- Why were the TGFβR2iSMC-Apoe mice administered tamoxifen while the control Apoe-/- littermates were administered vehicle (corn oil) [point 1.2 in the protocol and line 246-248 in Representative results]? This makes two different manipulations between the intervention and the control group. TGFβR2(I/I) vs TGFβR2(Wt/Wt) genotypes AND tamoxifen vs vehicle injections. This is a crucial point in the performed experiment.

Reply: We apologize for the typo. Both Apoe-/- and TGFβR2iSMC-Apoe mice were received tamoxifen treatment. We corrected this information on page 4 step 2.2 and page 9 Results section.


2. The authors claim in the title that this protocol can be used for "imaging and analysis" of Oil Red O stained lesions. However, no protocol for obtaining images nor for the following quantification of the Oil Red O positive area is provided. This is a critical limitation for the protocol.

Reply: We added imaging and quantification details on page 7 step 10 and Figure 6.


3. The potential caution, if any, in the vessel-isolation procedure and assessment of plaque burden in aneurysmal and hypercholesterolaemic mice is not addressed.

Reply: We added critical steps on page 5 step 6.4, page 6 step 8.7, page 7 step 9.5, and page 8 step 10.3.


4. The resolution of the figures, in particular figure 3, is too low to show the details described and needed for this kind of protocol. However, figure 4 and 5 are well executed and give a good overview of the main steps they cover.

Reply: We apologize the low-resolution of the figures. We have uploaded all high-resolution figures (300 dpi) in our revised manuscript.


5. What is the intention and purpose of the qualitative assessment of the unopened Oil Red O staining?

Reply: The initial qualitative assessment of the unopened Oil Red O staining gives us a general idea about the plaque distribution and plaque size in aorta and all the branches before quantification of the en face aorta. We added this information on page 11.


6. Figure legends are too brief and the different steps should be explained in more detail.

Reply: We added detailed information on page 10 Figure legends 2-6 in our revised manuscript.


7. The authors state that this protocol can be used in other species than mice [discussion, line 278], however, they show no data to support this. I am concerned that e.g. the incubation time for the Oil Red O staining could potentially differ in different animal species due to the anatomical variance in artery wall thickness and atherosclerotic plaque composition. At least this should be acknowledged in the discussion.

Reply: We appreciate the concern. We deleted this sentence.


8. Compared with my own personal experience, this is a quite time-consuming protocol since incubation time alone accounts for 80 min and then afterwards step 8.5 in the protocol can last up to "a few days", line 219. Why is that? Perhaps it has something to do with the fact that the Oil Red O staining is done on unopened vessels and therefore might require a longer incubation period compared to opened en face prepared vessels?

Reply: This is because aneurysmal and atherosclerotic vessels are prone to coil and fold. This process flattens the aorta tissues further and make it easier to mount the aorta. But for aortas from Apoe-/- or Ldlr-/- animals, we suggest the investigators to pin the aorta flat for 24 hrs. We added this information on page 7 step 9.5.


9. Are the aneurysmal and atherosclerotic vessels in combination more fragile and prone to coil than atherosclerotic vessels alone? If so, what steps are implemented to prevent this in this protocol? This could be pointed out in the protocol and later on discussed.

Reply: Aneurysmal and atherosclerotic vessels are not very fragile but they are prone to fold and coil. We added critical steps on page 5 step 6.4, page 6 step 8.7, page 8 step 10.3, and page 11 Discussion section second paragraph.


10. Another potential application of the Oil Red O staining is quantification of the atherosclerotic lesion area in cross-sections of OCT-embedded plaques. This could also be described or discussed in the protocol and would significantly increase its usefulness.

Reply: We added this information on page 8 step 10.3.


Minor Concerns:
The above-mentioned major concerns need to be clarified first.

Reply: We understood. We clarified all major concerns.




Reviewer #3:

Manuscript Summary:
In this manuscript, Chen and coworkers describe a protocol for mouse atherosclerotic plaque size quantification based on en face Oil Red O staining of aortae.

Major Concerns:

- The manuscript lacks a description of the devices and settings used to image en face aortae. It also lacks a description of the analytical procedure for plaque size quantification and representative images of this analysis.

Reply: We added imaging and quantification details on page 7 step 10 and Figure 6.


- The manuscript would benefit from a more thorough discussion of limitations and alternative approaches. For instance, one of the limitations of this technique is the lack of assessment of plaque volumes, plaques are obviously 3D, but this is a 2D analysis; this should be mentioned. Similarly, there are several ways of dissecting the aorta and analyzing en face atherosclerosis. The one described here is OK, but It would help the reader to cite other alternatives (e.g. Andres-Manzano et al, https://doi.org/10.1007/978-1-4939-2929-0_5)

Reply: We added the plaque volume limitation in our revised manuscript on page 8 step 10.3 and page 11 Discussion section third paragraph. As the reviewer suggested, we added the reference on page 8 step 10.3.
[bookmark: _GoBack]
Minor Concerns:

- It would be useful to mention that atherosclerosis develops at very different rates in the different aortic segments, and, therefore, it is sometimes advisable to analyze plaque size separately in the aortic arch, the descending thoracis aorta, the abdominal aorta, etc.

Reply: We added this information on page 8 step 10.3.



Reviewer #4:

This is a nicely written article from Simons Lab describing the imaging and analysis of Oil Red O stained whole aorta lesions in an aneurysmal/hyperlipidemia mouse model.

Reply: We appreciate the positive assessment of the study.


The reviewer has no major concerns.

1. However, there are some grammatical errors, which need to be fixed. E.g.
Commonly used mouse models
Because a therosclerotic lesions
aortic tree, our whole aorta
freshly isolated whole aorta…...etc.

Reply: We apologize for the grammar mistakes and corrected all the grammatical errors.


2. What is the significance if oil red O staining in AAA?
Does oil red O stains only foam cells? Are foam cells prevalent in AAA too? Is there a better way to differentiate between atherosclerosis and AAA.

Reply: Oil Red O not only stains foam cells but also smooth muscle cells. AAA have foam cells but also have lots of smooth muscle cells in the intima. HE and EVG staining can distinguish the differences between atherosclerosis and aneurysm. Atherosclerotic arteries have neointima formation. Aneurysmic arteries have media layer elastin broken down.

