Response to reviewers:

Thank you for the opportunity to resubmit our manuscript. We greatly appreciate the constructive and insightful comments provided by the reviewers. Changes were made to the manuscript that address these concerns. Our point by point response is listed below:

Reviewer #1:
“In the protocol section, step 11: After inflation of the lungs with formalin, the authors describe that they withdraw the needle out of the trachea, but they do not specify how they prevent the lungs from deflating. How do the lungs stay inflated? It would be necessary to add some details regarding that point.” For this procedure on visualizing tumors within the mouse lung, we don’t tie off the trachea. Inflation leaves a sufficient amount of fluid in the lung airways for histological analysis. To address this concern however, we have added an explanation on line 116 that suture thread can be used to tie off the trachea before the needle is removed.

Reviewer #2:
“It is thus curious that no images of tumors in fixed lungs are presented.” We have updated the figures to include images with lung tumors from human xenograft and KRas driven lung tumor mouse models.

“And the method of simply inflating the lungs to an unknown level of inflation has been around for decades.” We agree with the reviewer’s statement; however, novelty is not a requirement of this publication and moreover, the straight forward method for visualizing tumor histology in the lung is not published as we present it here.

“Indeed, if the goal is simply to look at the tumor or even get a estimate of its mass, there really is no need to inflate the lung with fixative at all.” To differentiate between tumors, especially when necrosis is involved, inflation greatly assists visualizing individual tumors.

“And there is even less reason to perfuse the vasculature to wash out the blood. In fact leaving the blood in place might actually help in visualization of any tumors present. It surely helps one visualizing the blood vessels in the parenchyma and likely in tumors, too” Having 15 years experience in performing these analyses, we respectfully disagree with the reviewer. Moreover, Figure 1 clearly shows how perfusion allows for better contrast in the lung.

“Line 59. "inflate lungs until they are fully expanded". The entire method is based on this approach, but full expansion is entirely subjective. How can one possibly know what this is or when one is over expanding the lungs? We agree with the reviewer’s comment and have added a volume to clarify to the protocol user an approximate amount to inflate the lungs

“Indeed, if you simply had a reservoir of formalin at a certain height above the lung and tied in your needle you could uniformly inflate all your lungs. This might add 2 minutes to the procedure, but would surely make the inflations more uniform.” Our method proposed here produces consistent lung inflation. Moreover, the reviewer’s suggestion could add hours to the procedure time, as the extra 2 minutes offered up as an example if applied to a study of 80 mice (an moderately sized animal experiment) would add over 2.5hrs of procedure time at the least. This defeats the purpose of this method proposed.

“If you don't really care how big the lung is, then why inflate at all?” This statement was never made by the authors.

“The extra time needed to inflate from a reservoir on a ring stand would be about the same time as that need to perfuse the vasculature (which is not needed for your purposes).” These concerns are addressed above.

“Line 105. Perfusion with PBS can also damage the lungs if the pressure is too high. How much fluid is used to wash the vasculature and over what time frame? But it doesn't seem that this is even necessary to just examine a tumor.” Thank you for this comment. We have added more details regarding total volume and rate of flow.

“Line 117. Why 24-48 hours? Would it be bad to leave it in fixative for a week? A month?” For a mouse lung, 24-48 hours of fixation in 10% buffered formalin is sufficient time for histological purposes. Lungs can be left in formalin for longer periods of time if desired. The protocol has been amended to indicate this.

“Line 126. Why does the blood make it challenging to observe lung architecture? It does in our experience and those by our colleagues at other institutions. There are less cells (RBCs) after perfusion of the lung and greater contrast for the evaluator. 

And more importantly, your whole method is based on not worrying about standardizing inflation, since you are not concerned with quantifying changes in lung architecture” A major data point for our lung pathology enumeration is lesion number. As stated above, inflated lungs, that are well perfused, allow our research members to quantify mouse lung hyperplasia, AAH, adenoma, and carcinoma, etc, number. We are not quantifying lung architecture.

“Page 4. In at least 3 places you emphasize the dangers of overinflation, but there's really no way to know if one is doing this until you look at the histology.” This is an important point listed by the reviewer and we thank them for their comment. We have indicated rate of flow on line 110 and have also indicated that once the lungs are inflated, formalin will back flow out of the lung and allow the user to know the lung are completely inflated. We’ve performed this procedure on thousands of mouse lungs and do not have complications with overinflation.

Reviewer #3:
“The fixative is instilled via the trachea and the needle is withdrawn after a very short time. After this duration, the lung can deflate due to the normal mechanics of the lung tissue, draining the fixative into the pharynx and the nasal cavity. We thank the reviewer for their comment and would like to state that we do observe that this rapid approach for inflation of the lungs does sometimes result in fixative leaving the mouse lung and a collapse small areas in the proximal lung; however, lung pathology enumeration is not affected by this.

“This deflation is of greater impact since the rib cage has been dissected, eliminating the effects of chest wall, providing the negative pressure to keep the lungs inflated. Even in cases where quantitative measurements of the alveolar airspace are not made, this reduction in lung volume, which will be heterogeneously distributed over the lung, may potentially affect regions of interest, i.e. the tumor segments. A simple fix would be to use a 22g catheter to instill the fixative, held in place by tying surgical sutures around the trachea. The catheter can be left in place for the duration of the procedure, and can also provide a tether point by which to move the lungs, minimizing damage in handling lung tissue” This is a helpful suggestion and potential alternative approach to the one we describe in this method. However, having performed thousands of these procedures we do not observe any significant changes in overall lung volume that is not normalized over the entire study cohort.

“The ribs can potentially puncture the lungs during the procedure if excised. In this case, it is recommended that the ribcage be excised to the lateral extremes, minimizing any chance of damage to the lungs” Thank you for this comment. This is how we actually perform the procedure and have updated the text of the method to be more clear.

[bookmark: _GoBack]“The authors mention that the flushed appearance of the lung is an indication of good perfusion. Since this is subjective, it is recommended that the outflow from the excised renal artery is monitored. When the outflow is clear, complete flushing of the vasculature can be confirmed.” We agree with the reviewer that this is one method for determining complete flushing of the vasculature; however, given that we perfuse directly into the right ventricle, the lungs are the first organ to perfuse and thus it is not necessary to perfuse the entire mouse vasculature.  We have updated the manuscript to make more clear the volume necessary for complete perfusion of the lungs which is much less than that required for the renal outflow to become clear.

“The perfusion is completed using PBS. Addition of heparin is recommended to ensure complete perfusion in the microvasculature across the whole lung, which can go unnoticed in the absence of adequate sampling.” We have added the use of heparin to our materials and methods for use with PBS.
