Details of the changes made to the revised manuscript (JoVE58197R1) 

Dear Dr. Bing Wu,

Thank you for reviewing our manuscript. We appreciate your kind remarks. Our point-by-point responses to the reviewers’ comments are provided below.

Point-by-point response to the comments of Reviewer #1:

This revision is disappointing. The authors try to defend their approach despite the reviewers´ comments. They make no serious efforts to take these comments into consideration and thereby improve the quality of their work. As an example, the authors now cite the ATS / ERS guidelines, but inappropriately. They cite them for stating that there is no gold standard for lung fixation. Although this is correct, the ATS/ ERS guidelines do contain very detailed information about silver standards. They are not mentioned by the authors. By doing so, the authors knowingly not only ignore these standards, but they violate them. This is scientifically inacceptable.
I challenge the statement in the response to reviewers that "We have reported several evidences wherein the fixed lungs did not shrink". A formalin-fixed lung does shrink. See e.g. Oldmixon et al. J Appl Physiol 1985;58:105-113 or Schneider & Ochs Am J Physiol Lung Cell Mol Physiol 2014;306:341-350 (cited here as ref. 21, but inappropriately).
Taken together, the method described here is not suitable for any proper evaluation of emphysema in mice.

Response: Our sincere apologies for not being able to satisfy the reviewer. We did not violate the silver standards. We have eliminated the statement "We have reported several pieces of evidence wherein the fixed lungs did not shrink". We have confirmed that glutaraldehyde can be adopted for the current system. We have revised the manuscript to emphasize this point. We appreciate your leading comments.


Point-by-point response to the comments of Reviewer #4:

Manuscript Summary:
This manuscript described a new setting for murine lung inflation. It meets the urgent need to improve drawbacks of current method.

Response: We appreciate the kind remarks.

Major Concerns:
1. Fixation of 48 hours seems too long and it will probably make the immunohistochemical staining for certain antibodies difficult. Suggest to show IHC data with a few antibodies in lung slides after extended fixation of 48 hours.

[bookmark: _Hlk12018774]Response: Thank you for your comments. As mentioned, in our lab, lung specimens usually proceed to embedment after 48 hours of fixation. We agree that there is no rationale as to whether this length of fixation time is proper or not. The Japanese Society of Pathology recommended fixation times of no longer than 1 week to produce consistent immunohistochemical slides, although this is an analysis using human specimens (Sato M et al. Pathology International 2014; 64:209-216). We think that it is difficult to make a comparison between the current system and other methods. However, we have tried to fix lung tissues for 24 hours using the current system and confirmed that lungs can be reasonably fixed for morphologic evaluations. 

2. how do you evaluate the inflation efficiency of lung specimens placed in the middle of the lower container vs. samples placed in the edge of the container?

Response: Thank you for your comment. We also think that this is an important point. We have compared mean linear intercepts (MLI) between the samples placed in the middle of the lower container and samples placed in the edge using control (no treatment) lungs and confirmed that the MLIs were not different. 

Minor Concerns:
Will be helpful to include a few sentences of discussion to indicate how feasible to do more than 5 lungs. For example, are two peoples required to collaboratively use this setting for inflation or one person is enough?

Response: We agree with the reviewer. We usually use this system for inflation alone. Therefore, we cannot start fixing many samples at the same time. This issue may be inconsiderable for relatively long periods of fixing time (at least 24 hours), however, we agree this is a limitation of the current system and have revised the manuscript.


Point-by-point response to the comments of Reviewer #5:

Manuscript Summary:
Karasutani and colleagues improve the lung fixation histological specimens of lungs from a mouse model of emphysema for consist processing of many mouse lung samples under constant pressure. They describe specimens obtained following exposure to chronic cigarette smoke and fixation performed with specialized equipment of constant pressure (25 cmH2O). This process is a major improvement on current methodology processes in animal COPD models. The manuscript is well written and clearly presented with many helpful visual aids. An example of the analysis post fixation would be good, such as MLI.

Response: We appreciate the kind remarks. 

Minor Concerns:
Can authors show an example of histology analysis with this excellent fixation method?

Response: Yes, we can. We have added the data of MLI and DI as Figure 6C and 6D.


Point-by-point response to the comments of Reviewer #6:

Manuscript Summary:
Karasutani and colleagues present a method to inflate and fix mouse lungs at a constant pressure using a specialized device. Two main advantages of this system they claimed are 1) multiple samples can be fixed under a same constant pressure at the same time 2) A constant pressure can be kept for a various period of time. As the author mentioned in the manuscript, there are no gold standard how to fix the lung samples to evaluate emphysema, several other ways exist. It is certainly good system to fix the lungs, however, it is not sure if this present complicated system can provide two claimed benefits over other cited works which can be done much simpler and they are unlikely that someone would need to try to build this complicated system.

Response: We appreciate the kind remarks. Our point-by-point responses to the reviewer’s concerns are provided below.

Major Concerns:
1. It is not clear why other systems cannot fix many samples at the same time. Also, for the present system, the authors failed to describe how lung sample placement box can be inserted into the lower container? Is it just dropped into the lower container? My concern is how we can have all lungs samples fixed at the same time using this device since it takes some times to dissect lungs from the animals, especially when the experiments contain a lot of mice. Do you connect the first dissected lung directly to the system and drop into the lower container? In this mean, you have to remove the sample placement box from the container to connect the second, third, … lungs again and again? Is there any effect from taking it out from the formalin container and put it back multiple times (especially for the very first samples compare to latter samples)? Or you just wait for all lung samples are dissected out and connect them to the system at the same time. With this way, how can you keep the sample while dissecting the other tissues.

Response: We appreciate your comments and suggestions. We agree that the fixation procedure presented in the current manuscript is relatively more complex when compared with other conventional systems. However, we would like to emphasize the advantages of the current system; 1) it can fix many lungs (maximum 20) with the same conditions at one time. 2) it can fix lung tissue at a constant pressure for various periods of time.
[bookmark: _Hlk12347645]When we place or remove lung samples to the lower container, we do so individually while wearing long rubber gloves. As you indicated, we cannot start fixing for many samples at the same time. This issue may be inconsiderable for relatively long periods of fixing time (at least 24 hours), however, we agree that this is a limitation of the current system and have revised the manuscript accordingly (line 231-233 in the cleaned manuscript).

2. It is clear that this fixation system can be used to fix lungs for various time point and the authors decide to keep the lungs in the system for 48 hours. The authors also cited the guideline from Hsia, 2010 (ref. 14) describing the silver standard for airway for airway instillation fixation saying that "After fixation, airway inflation pressure must be maintained for at least 24 hours, by tying off the trachea or the tubing without leaks." However, the authors might have to discuss how this method with 48 hour immersion of lungs in the formalin would be beneficial over other methods suggesting by the silver standard guideline that inflate lungs at a certain pressure for a short period of time (like 10-20 minutes), tie off and maintain the trachea+lung in fixative for at least another 24 hours. With the latter way, you can also vary the period of time that specimens would be immerse in the fixative as long as there is no leak.

Response: Thank you for your comments. As mentioned, in our lab, lung specimens are usually moved to embedment after 48 hours of fixation. We agree that there is no rationale whether this length of fixation time is proper or not. The Japanese Society of Pathology recommended fixation times of no longer than 1 week to produce consistent immunohistochemical slides, although this is an analysis using human specimens (Sato M et al. Pathology International 2014; 64:209-216). We think that it is difficult to compare between the current system and other methods, however, we have tried to fix lung tissues for 24 hours using the current system and confirmed that lungs can be reasonably fixed for morphologic evaluations. We have discussed this point as a limitation of the current system.

3. It is ambiguous why and how the specimens need to be inserted into 10 mL syringe with formalin and inflate the lung with vacuum in step 3.5 -3.6 and Figure 2 before the trachea is inserted with cannula (step 3.7) and connected to the sample placement box. And insertion of cannula is done while the lung is still in the 10ml tube? Also, after cannula insertion, lung will be inflated again with formalin using 1 ml syringe? How can you control the pressure of inflation of these steps to avoid over extension of the lungs? The authors need to explain more details of these steps before validation if the methods are appropriate.

[bookmark: _Hlk12019181]Response: We apologize for this confusion. At step 3.5 and 3.6, the lungs are deaerated and inflated with fixing agents. After that, samples are taken out from 10 mL syringe and inserted into a 20G cannula (3.7). Next, lungs will be inflated again with a little volume of fixing agents to check with or without leaks (3.8). We have revised the manuscript to clarify these points.

4. The representative results show only the histological sections of air-exposed vs cigarette smoke-exposed lungs. This is somewhat not gold standard for assessing emphysema since we can select any tiny random areas of the lungs to show. To validate that this method can provide the good evaluation of emphysema particularly with cigarette smoke model which results in such a mild emphysema, the fixed lung measurement has to be measured and stereological assessment results like mean linear intercept should be at least shown in the results.

Response: We completely agree with the reviewer. We have added the MLI and DI data as Figure 6C and 6D, respectively. We appreciate your suggestions.

Minor Concerns:
1. The authors did not describe the step after fixation 48 hours. How to detach the lung from the system? Do we need to tie off the left bronchus or we can simply remove it and process it to the next step (embed?)

[bookmark: _Hlk11068221]Response: We apologize that we missed out in describing the step after fixation. When we remove lung samples from the lower container, we need to tie the trachea off with a knot. We have added the statement to the Protocol (3.10).

2. Step 3.4, the right lungs are separated for frozen sections. Is there any reason for this particular manuscript? Can we inflate whole lungs with this system? My guess is the separation would be optional but might have to state it clearly in manuscript.

Response: The reviewer is correct. The separation is optional. We can inflate whole lungs with the current system. We have revised the manuscript to clarify this.

3. Step 3.7, insert cannula size 20G into the trachea, is this the same cannula as 22G cannula described in representative results (line 157).

[bookmark: _GoBack]Response: Thank you for carefully reading through. We have made the needed correction (line 166 in the cleaned manuscript).

4. Line 162 - 163, are these Figure 3A and 3B instead of 4A and 4B.

Response: Thank you for carefully reading through. We have made the needed correction (line 170 and 172 in the cleaned manuscript).


Point-by-point response to the comments of Reviewer #7:

Manuscript Summary:
In this paper, Karasutani et al. report a protocol for lung fixation that can be useful for evaluating emphysema in mice. A research paper can be used for recognizing technical issues and this is a good technical paper to read for beginners.
However it needs some changes before its publication.

Response: We appreciate the kind remarks.

Major Concerns:
-Please add at pag. 7 line 251 (….. including the mean linear intercepts, THE INTERNAL SURFACE AREA and the destructive index.).
It is well known that mean linear intercepts per se (without lung elastin determination) measure only alveolar wall enlargements (and not emphysema),and that destructive index measures an alveolar ongoing lesion, but not emphysema. On the other hand, Internal surface area (ISA) measures the amount of the residual surface in which the gas exchange takes place. This value documents the loss of alveolar septa and thus the presence of emphysema (Martorana A, Cavarra E, Lucattelli M, Lungarella G. "Models for COPD involving cigarette Smoke". Drug Discovery Today: Disease Models 3, 225-230, 2006).

Response: We appreciate your comments and suggestions. We agree with the reviewer and we have added the ISA as suggested.

-Please modify the title of the paper accordingly: "Lung Fixation under Constant Pressure as a Method Useful for Evaluating Lung Emphysema in Mice"

Response: Thank you for your comment. We have modified the title as suggested.
