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Editorial comments:

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

We have thoroughly revised our manuscript to ensure the protocol is free from spelling and grammatical errors. 

2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.

[bookmark: _GoBack]In accordance with JoVE guidelines, 12 pt Calibri font was applied throughout the document; text was aligned to the left margin; and spaces were added between headings and protocol steps/substeps.

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: Betadine, Prolene, Nikon

We have generalized the commercial language used in the protocol, most notably by replacing Nikon-specific instructions with general instructions fit for any confocal microscope. Additionally, we have removed brand names of materials from the protocol, keeping the commercial products listed only in the Table of Materials and Reagents. 

Protocol:
1. Protocol: Being a video based journal, JoVE authors must be very specific when it comes to the humane treatment of animals. Regarding animal treatment in the protocol, please add the following information to the text:
a) Please include an ethics statement before all of the numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution.

An ethics statement specifying the humane and ethical treatment of animals has been added before the protocol text. 

b) Please specify the euthanasia method and anesthesia methods for all surgeries.

We have now incorporated anesthesia and euthanasia methods into the protocol. 

c) Please specify the use of vet ointment on eyes to prevent dryness while under anesthesia.

We appreciate the concern for the animal’s well-being. Neonatal mice have not matured to have their eyes open at the time of surgery (postnatal day 1), thus vet ointment is not needed. 

d) Discuss maintenance of sterile conditions during survival surgery.

We have updated the protocol to incorporate instructions to maintain sterile conditions and materials during the myocardial infarction surgery. 

e) Please do not highlight any steps describing anesthesia or euthanasia.

No steps regarding anesthesia or euthanasia have been highlighted. 

2. Please discuss maintenance of sterile conditions during survival surgery.

We have updated the manuscript to include details of sterile condition during surgery.

3. Please split up longer Protocol steps into smaller steps/substeps; individual steps should contain only 2–3 actions and a maximum of 4 sentences.

The protocol has been updated to contain only short steps that are limited to less than three actions. 

4. There is a 10 page limit for the Protocol, but there is a 2.75 page limit for filmable content. If revisions cause the highlighted portion to be more than 2.75 pages, 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.

We have highlighted the elements of the protocol that would be best to film in order to visualize the protocol through a cohesive story. 

5. For each protocol step, 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.

Steps have been modified and revised to ensure all actions and equipment used are clearly described and split into substeps. 

Tables:
1. Please make the Clearing Solution and RIMS recipes into separate Tables; one file per Table. Please however also include materials used there in the Table of Materials.

We have separated the Surgical Equipment, Clearing Solution and Other CLARITY Solutions, and Refractive Index Matching Solution (RIMS) into Table 1, Table 2, and Table 3, respectively. 

References:
1. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al.

To ensure we have followed JoVE reference specifications, we have reformatted the in-text citations using the JoVE EndNote Style Format. 

2. Please do not abbreviate journal titles.

Journal titles have been fully listed.
 
Table of Materials:

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

We have ensured all materials and equipment used in the protocol are listed in the Table of Materials.

Reviewers' comments:

Reviewer #1:

The provided manuscript describes procedures to clear and image neonatal mouse hearts. The surgery shall mimic a cardiac infarction by atherosclerosis. The manuscript clearly describes the steps to perform the surgery and ensure an optimal survival rate of the pups. In addition, the manuscript provides a protocol for passive tissue clearing of mouse hearts, which can be performed to track cell population during regeneration after the injury. One of the advantages of the passive approach is the preservation of fluorescent proteins of the e.g. "Rainbow" system, which will allow lineage tracing of cell populations. Besides small opportunities for improvement the protocol is clearly structured and easily understandable. Some steps may also be adaptable to other P1 mouse operations, such as heart injections.


Major comments:

* Step 1.7) Could be divided into several shorter steps.

We have taken this suggestion into account and revised the protocol to contain only short steps that are limited to less than three actions. 

* Part 2: Note to euthanize/anesthetize the mouse before performing any cuts!

We appreciate pointing this out and thank you for recognizing our mistake for not clarifying anesthetic and euthanasia methods. We have now incorporated anesthesia and euthanasia methods into the protocol. 

* The concept of suturing the LAD to mimic plugging due by plague formation is clear, but what about the injury caused by the suture needle. It appears that already placing the suture causes severe damage to the heart. After this how big is the effect of the sutured LAD?

The effect of the suture is negligible in comparison to the relatively large infarct caused by blocking the LAD and inducing a myocardial infarction in 15-20% of the left ventricle. During the apical resection protocol, a similar large portion of the left ventricle (~20%) can be removed and neonates completely regenerate the apex of the heart (Porrello, et al., 2011, Science). Thus, the damage to the myocardium while suturing the LAD is of minimal concern.

* Although mentioned that this protocol is enhanced for imaging nerves and non-myocyte it may appear that this protocol may be feasible for imaging other cell populations although the applications have not been tested?

Yes, this approach is designed to be compatible with a variety of cell types. To communicate this clearly, we have now added in a sentence in the introduction (line 140-142) and in the discussion (lines 578-580 and 605-607) specifying the use of this protocol in a broad range of cardiac cell populations. 

* Actual images of the lineage traced cell populations. If this part is missing what are the new findings besides the suture operation. The passive clarity protocol appears to already be reported. If there are other novel findings they were not clearly stated from my point of view.

We have now updated the protocol to include representative results of whole-mount 3D imaging of uncleared and cleared hearts. These images emphasize the ability of our protocol to fully clear the heart with passive CLARITY – a technique that we have optimized to be remarkably shorter and more efficient than others. As previously stated above, we have now included an emphasis on this efficacy in the protocol and how this is necessary in order to view unique cell populations that are sparsely present and/or distributed throughout the organ. 

Minor comments:

* Line 96: "Recent"

Thank you for pointing out this mistake. We have fixed this spelling error along with any remaining grammatical mistakes. 

* Step 1.4): Any disinfectant would do it

We agree and have generalized our protocol to simply use any antiseptic solution. We have also included more details on our surgical sterilization methods. 

* Step 1.9) Instead of skin glue use sutures.

Thank you for this suggestion. In our experience, a P1 pup that has exposed sutures increases the risk of the mother opening the wound while grooming. Thus, we use skin glue to minimize stress on the mother and ensure the wound remains closed.

* Step 2.5) Apply pressure with forceps to remove blood

We added an additionl step following Step 2.5 instructing, “gently squeeze the heart with forceps to allow the heart to expel the residual blood.”


Reviewer #2:

Manuscript Summary:

In contrast to adults, neonatal mouse hearts can regenerate if the heart is amputated at postnatal day (P) 1. The regenerative capacity is lost after P4 since cardiomyocyte proliferation is decreased. To mimic the pathogenesis of myocardial infarction, the authors also established a ligation model of the left anterior descending artery. In order to perform 3D whole organ imaging of the neonatal mouse hearts, the authors describe a protocol utilizing CLARITY tissue clearing in combination with single photon confocal microscopy. The manuscript is well written; however, the representative results are rather limited.

Major Concerns:

1. The manuscript describes three major protocols: 1. Coronary artery occlusion; 2. Clearing the mouse hearts with passive CLARITY method and 3. Single-photon confocal microscopy imaging of the cleared heart. The author can consider to focus on protocols 2 and expand protocol 3 since the surgery model has been described in details in previous publications (e.g. Mahmoud et al. Nature Protocol 9:305-311).

We agree that there is a great benefit in expanding on protocols 2 and 3. Thus, we have now updated the protocol to include representative results of whole-mount 3D imaging on P7 mouse hearts (Figure 3), as well as detailed instructions for 3D-printing the polypropylene depression slides (Figure 4). 

2. It will be very helpful if the authors show representative fluorescent images of cleared vs non-cleared hearts to demonstrate that tissue clearing can help with the confocal imaging.

We agree that including images from both non-cleared hearts and hearts cleared with our CLARITY technique would well represent the importance of our protocol. We have now updated our representative results section to include whole-mount 3D imaging data of uncleared and cleared hearts from a reporter line that labels cardiac nerves with tdTomato (Figure 3). We would like to note that rather than focusing on the differences in imaging depth between uncleared and cleared hearts, we used our tdTomato-reporter line in the superficial nerve population as a proof-of-principal to show that our labeling faithfully recapitulates endogenous fluorescence and is consistent before and after clearing. Nevertheless, we foresee no issues when investigating rare cardiac cell populations that reside deep in the heart (as mentioned in lines 578-580)

3. Figure 3A is not very helpful as a protocol since not every lab uses similar microscopes. It will be helpful that the authors can comment on the specifics of the 3D-printed polypropylene depression slides in order to fit large hearts. There is no detailed information about how this can be made.

We thank the reviewer for the suggestion, and we have removed Figure 3A. Additionally, we have generalized the imaging process to be compatible with any confocal microscope, rather than focusing on Nikon-specific products. Per your comment, we have expanded the details on the 3D-printed polypropylene depression slides to include exact measurements and printing instructions (Lines 588-590 and Figure 4)

Reviewer #3:

Manuscript Summary:

In acknowledgement of the challenges with studying cardiac regeneration due to artifact, the authors provide a useful strategy for increasing optical analysis of biological samples now applied to the regenerating heart. While CLARITY initialized in brain research has been demonstrated in the adult heart; transitioning these techniques to major stages of heart development and maturation has its own challenges which are circumvented in this manuscript. The authors employ this strategy even further on the neonatal regeneration model, a recent method established by the corresponding author. The manuscript reads well and will be of benefit to the community. I accept with a suggestion of a minor revision.

Major Concerns:

None

Minor Concerns:

I recommend addition of a stained image with and without the CLARITY approach. The anticipation is not better image quality but deeper depth of analysis.

Thank you for this suggestion. We have now incorporated this suggestion into our protocol by expanding the representative results to include whole-mount 3D imaging data of uncleared and cleared hearts from a reporter line that labels cardiac nerves with tdTomato (Figure 3). We will note that rather than focusing on the differences in imaging depth between uncleared and cleared hearts, we used our tdTomato-reporter line in the superficial nerve population as a proof-of-principal to show that our labeling faithfully recapitulates endogenous fluorescence and is consistent before and after clearing. Nevertheless, we foresee no issues when investigating rare cardiac cell populations that reside deep in the heart (as mentioned in lines 578-580)


