Response to reviewer’s comments
We thank the reviewers for their informed and diligent reading of our manuscript and their suggestions to improve it. 
We have included two new figures: figure 2 depicts a schematic of the micro-surgery procedure and figure 3 (substituting figure 2 in the previous manuscript) shows a decellularized lung from a PyMT mouse with metastatic breast cancer immunostained for periostin and collagen IV. This is an original image and does not need to be referenced to a previous paper.
A detailed point-by-point response to reviewers’ comments is provided below.

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.
We have proof-read the manuscript and changed it to American English.
2. Please cite at least 10 publications.
New references, guided by reviewer’s comments, are now included to complete 10.
3. Figure 1: Please add units to the scale bars in the figure: 100 microns? 
Units have been specified in figures 1 and 3.
4. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).
All reference numbers are now in superscript.
5. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
We have modified the protocol to make it clearer to the reader. 
6. What is the age/gender/strain of the mouse used?
The age, gender and strain of the mice used in this manuscript are now specified in the protocol text.
7. 3.1: How is this excision done?
A description of the procedure needed to complete the excision is now in 5.1.
8. 3.2: Perfuse for how long?
A precise description of perfusion time is included in point 2.
9. 3.3/3.6: How much OCT compounds is used and for how long? 
OCT compound is a wax-glycol blend that serves to embed snap frozen tissue to be sectioned for microscopic examination. We specify how much is used, but in principle the time it is used is equal to the time the tissue block is embedded and stored at -80°C.
10. 3.4/3.7: Freeze for how long? At what temperature?
The temperature and time are now specified. 
11. 3.8: Dry for how long?
Drying time now included in the step.
12. 3.13: Wash for how long? 
Washing cycles and time are now made clear.
13. Please discuss any limitations of the protocol in the discussion.
We insist in the importance of acquiring micro-surgical skills to complete the protocol. This is the main limitation we have noticed since we originally published the method in Nature Medicine in 2017. We expect that showing a video in JOVE will help overcome this obstacle. 
Otherwise, we believe this protocol represents the state-of-the-art in ECM structure visualization and its limitations are inherent to its results: removing the cells prevents the study of cell-ECM interaction. We have mentioned these points in the discussion. 

____________________________________
Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
This manuscript described the protocol of decellularization for mouse heart and lung. However, the protocol described in the manuscript is difficult to be followed by other researchers. So, the authors should revise it. Specific comments are below.
We thank reviewer #1 for a detailed reading of our manuscript and agree on the complexity of the protocol. We have taken care to follow all recommendations.

Major Concerns:
1) The authors should mention the strain, sex, and age of used mouse.
Strain, sex and age of the mice used are now specified in the introduction to the protocol. 
2) What was the increase rate of CO2 for euthanizing the mouse?
The euthanasia step is now explained in detail in 1.1.
3) For decellularization step, how did the authors keep sterile condition?
Instructions are detailed in the introduction to the protocol.
4) What was the solvent for SDS and DOC? 
The solvent is deionized water, perfused as instructed in 2.4.
5) What was the perfusion rate and temperature during SDS and DOC treatments. 
Flow speed and temperature for all steps are now specified. Briefly, decellularization is done at room temperature and samples storage can be done at either 4°C or -80°C depending on the procedure.
6) How did the authors wash decellularized tissues? Were the tissues perfused or stirred in the water? The authors should describe in detail. Also, the authors should give the temperature in wash process.
These steps are now specified in the protocol. 
7) What is the storage condition, particularly temperature? Also, please give the storage period. 
Storage conditions and time are specified in the protocol. 
8) Please provide the provider of penicillin-streptomycin and sodium azide in the table. 
This is now specified in 2.5.
9) What was the perfusion condition (temperature and perfusion rate) during OCT compound process? 
OCT is not perfused. The sample is placed in a cryomold, and then covered with OCT. This is then frozen at -70°C as described in 5.
10) Please give the full name of PFA. 
This is now specified in 5.9.
11) Please rewrite the manuscript in American English.
The manuscript is now edited in American English.


Reviewer #2: 
Manuscript Summary:
The authors describe a microsurgical procedure of euthanized mice to access the heart and lungs as an approach to decellularize "in situ" these two tissues via
perfusion-based decellularization using standard decellularization techniques based on DOC/SDS. The authors provide H&E staining of the resulting decellularized tissues and discuss the validity of this method in obtaining structurally and dimensionally intact ECM scaffolds. The reviewer has the following comments.

We thank reviewer #2 for a detailed reading of our manuscript. We have taken care to follow all recommendations.

Major Comments:
1. In the introductory section the authors present the different approaches that can be used for tissue decellularization, mentioning clearing methods and standard decellularization procedures. Can the authors elaborate on the discussion part of the manuscript the choice for DOC/SDS in favor of other widely used chemical decellularization methods based on other detergents and also detergent free methods? It would be interesting to the readership to have some other references to other methods that can be used for perfusion-based decellularization in comparison to that employed herein. 
We now elaborate on the detergent choice for decellularization. In our experience, the detergent must be chosen after optimization, since the effects on ECM seem to be tissue-specific. This protocol has the aim of producing scaffolds that conserve their structure, we have found that Sodium Deoxycholate and Sodium Dodecyl Sulphate fulfill this aim for the cardio-pulmonary complex.

2. Can the authors compare DOC/SDS methods for decellularization with others available, how does this method that is presented provide advantages?
Does it provide more collagen microstructure retention than for instance Triton-X100, CHAPS or other methods? Can the authors elaborate? 
As with the previous comment, we elaborate in the discussion section that we rely on our experience to recommend a DOC-SDS combination.

3. The evaluation of the decellularization procedure can further be completed with lipid analysis, DNA analysis and also collagen content characterization/orientation analysis, etc. The authors could include relevant references for these protocols in the manuscript discussion so as to guide the readership to such additional characterization methodologies according to specific applications in addition to those associated with immunocytochemistry. 
In our original publication we describe DNA analysis and fiber orientation and spacing analysis. We have referenced our Nature Medicine paper.

4. The authors could include sketch anatomic images (medical procedure like illustrations) to better guide the readership through the procedure, this would aid especially those not highly skilled in such microsurgical procedures, which may be the case of JOVE readership that aims to learn new procedures. 
We thank the reviewer for this useful suggestion. We have included a new figure (Figure 2) to illustrate the key surgical steps required to complete this protocol.

Minor Comments:
1. Per journal Standards the manuscript should be written in English US, the authors should modify the text to accommodate such requirements. Please perform an English revision to the text on such grounds. Also include notations in SI units system particularly for decimals.
We have edited the manuscript to address these points.

2. Reference 1 and 5 are the same reference please correct.
The references have been corrected and expanded to 10.


Reviewer #3: 
In this manuscript, the authors describe a protocol to decellularise the heart and lungs of mice, resulting in a scaffold of ECM that can be used as a platform to study the structure and function of the ECM. The protocol is based on several excellent publications by the Erler group and would no doubt be very useful to the community. The protocol is overall very detailed and clear.
We thank reviewer #2 for a detailed reading of our manuscript and for highlighting the usefulness and clarity of our protocol. We have taken care to follow all recommendations.

A few minor issues should be addressed prior to publication:

1. In the abstract, it would be helpful if the authors start by stating the general purpose of this protocol, namely to decellularise the heart and lungs of mice to provide an experimental platform for research of the role of ECM, rather than the current statement: "We present a microsurgical procedure designed to catheterise the trachea and aorta of a euthanized mouse so as to access the heart and the lungs." These are just the experimental steps, not the purpose of the entire protocol.
The abstract now reflects this useful suggestion.

2. In the last two lines of the introduction the authors use "to our knowledge" twice. They may want to rephrase. 
We thank the reviewer for bringing our attention to this. The introduction has been edited and corrected.

3. In the "Decellularisation" section 2.5: It should probably be 0.3uM rather than 0,3. 
We thank the reviewer for bringing our attention to this. This is now corrected. 

4. In section 3.8 the words "glass slides" are in larger font size. 
This is now corrected.

5. In section 3.10: is it immersing in 4% PFA or applying it on the slides? The phrasing is not clear. 
We now clearly state the slides must be immersed.

6. Time of incubation in Hematoxylin and Eosin may need calibrating, depending on the specific source and preparation of stains. This should be stated in the protocol. 
This is now stated in 5.9 and 5.11.

7. Page 3-42 contain an empty table. 
We apologize for this. One table of materials is attached to the protocol.
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