We thank the editorial team and reviewers for considering this body of work and for their critical assessment of our manuscript JoVE61270 "Pathological Analysis of Lung Metastasis Following Lateral Tail-Vein Injection of Tumor Cells". Several suggestions were made by both the editorial team and reviewers that we have been able to address. This includes the addition of data and text changes as well as our response to reviewers’ comments (below). Changes to the text have been tracked throughout the revised version of the manuscript. Thanks to the reviewers, we believe this revision has improved the article, and it is now suitable for publication in JoVE. 
Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
All authors have carefully proofread the manuscript.  

Protocol:
1. 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.
For the protocol, we have added details throughout to the steps/substeps that more directly answer “how” each step is to be performed. 

Figures:
1. Please remove ‘FIGURE 1’ etc. from the figures themselves.
The FIGURE headings have been removed. 
2. Figure 1C: What are the error bars?
Error bars represent the mean +/- SEM. This has been added to the figure legend on page 7.  
3. Figure 2A: Please include scale bars.
Scale bars are not relevant as the images shown are snips of segmented and non-segmented images taken from slides originally scanned at 40x magnification.  The Visiopharm platform is not a slide scanner itself and thus, when images are imported and segmented, they are not truly magnified. The figure legends on page 7 have been updated to reflect this information, and Figure 3 labels have been adjusted. 
4. Figure 3: What statistical test was used to obtain p-values? What does ‘*’ stand for?
‘*’ indicates statistical significance (i.e. P-value ≤ 0.05).  For Figure 3B and 3C (table) all P-values were determined using a two-tailed Student’s t-test following normality testing. This is now stated in the figure legend on page 7.  Also, we have added a short paragraph to the results section that describes the statistical analysis that was done (page 6). 
References:
1. Please do not abbreviate journal titles.
The references have been revised so as to not abbreviate journal titles. 

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

Reviewers' comments:
Reviewer #1: 
This is a valuable addition to a challenging area, well introduced and justified, and a particular strength is the cross-validation of tumour burden from the whole-animal bioluminescent studies to the histology. However, I do have some queries.

* The identification of cell densities in the H&E sections is asserted rather than shown. Ideally there would be further validation that these are cancer cells (not just, say, scars) using immunohistochemical markers or fresh sections with bioluminescence. But in the absence of this, a better illustration could be given showing more details of sections with and without tumour burden, so that the reader can be more clearly guided as to how the cancer/tumour areas are assessed. At present there is an assumption of pre-existing expertise in the reader, which I don't think is suitable for a manuscript that structured on being a detailed protocol/instruction.
To make this protocol more suitable for the novice reader/researcher, we have included a better illustration comparing the histology of metastatic tumor-bearing and non-tumor bearing lung sections in Figure 3A. Also, we have mentioned the use of immunohistochemical markers, such as E-cadherin, EpCAM, and cytokeratins as well as human-specific and tag-specific antibodies, on tissue sections as a means of further validation (page 9). Moreover, we have mentioned the use of TTF1 (transcription termination factor 1) as a maker for primary lung adenocarcinoma in cases where primary lung tumor development must be ruled out (page 9). 
* Similarly, section 2.2.2 onward is vague. It would be nearly impossible for a reader to recapitulate the precise methods used here (and hence employ the protocol, or carry out a replication study). More detailed instructions are needed.
The Visiopharm platform provides many analysis algorithms or Apps to perform quantitative image analysis on digitized slides. There are a multitude of different solutions and algorithm approaches available. Once initial segmentation is performed, quality control of mark-ups may reveal deficiencies in the accurate identification of the structures to be measured with a particular algorithm.  Fortunately, Visiopharm has the option of customizing algorithm, but as the software is robust, it requires hours of training for proficiency. The methodology presented herein is a description of the true methods for our particular study; however, particular studies may dictate the use of a different image analysis software platform or algorithm or may have to develop their own customized algorithms for their specific studies.  With image analysis, “one size may not fit all”.  Cellular morphology may differ between neoplastic cell lines. Familiarity and training are essential for all image analysis software platforms. Please see the discussion (page 9) for further information regarding choice of image analysis platform.  More detailed instructions are now given in section 2.2 (page 5).

* Again, showing images of the macroscopic lesions at necropsy would be valuable rather than left unshown.
Representative macroscopic MDA-MB-231 lung lesions at the time of necropsy are included next to normal, non-tumor bearing lung tissue in Figure 1D. 
Reviewer #2: 
Paper summary: The authors seek to provide a novel method of quantifying breast cancer (human MDA-MB-231; mouse MTV1) lung metastases after IV implantation.

Major Concerns:
None noted

Minor Concerns:
1. Suggested mouse strains used should be listed and for the mouse MVT1 model an immune-proficient mouse would be more physiologically relevant than an athymic or other immune deficient model, as most steps of metastasis are highly dependent on the immune system.
This is an excellent point. We have now provided suggestions on mouse strains and commented on the advantage of an immune-proficient (FVB/N strain) mouse model using the MVT1 cells. The limitation of athymic or immune deficient models is also included in the discussion (pages 2 and 8). 
2. Some discussion (in addition to the literature references cited in the manuscript) of the choice of cell implantation number should be given as the cell numbers (1 million MDA-MB-231; 3 million MVT1) are large and overwhelming to the lungs and as such may not represent typical metastatic colonization, immune reaction, death, etc.
We appreciate the reviewer’s attention to this matter. To address this, we have included discussion on the choice of cell number and acknowledged the drawback to intravenous injection of such a large number of cells. This is now included as part of the critical steps on pages 8. 
3. In keeping with the comment above, using a narrow-gauge needle (28G) may be less painful to the animal and easier to inject into the tail vein, but pushing cells through the needle can lead to large amounts of damaged/dead cells, complicating the interpretation of the results
We agree with the reviewer that the narrow-gauge needle may contribute to cell death and therefore, misinterpretation of the results. We have included a statement on page 9 to acknowledge this limitation and possible confounding factor. 
4. The Visiopharm Image Analysis software is absolutely critical to the innovation and ultimate successful outcome of this work and the approximate cost associated with this software and whether any free alternatives are available should be made clear in the discussion section
Considerations for choice of image analysis software, including cost, availability, and experience level, etc. have been added to the discussion section on page 9. Alternative imaging platforms are mentioned as well. 
5. In the future directions section, more physiologically relevant orthotopic mammary fat pad implantation methods should be mentioned, as the direct IV injection (as the authors note) bypasses several steps of metastasis and has the drawbacks noted in second and third points above.
[bookmark: _GoBack]We apologize for overlooking this important point and have included within the discussion a statement on more physiologically relevant models for which the method of lung tumor burden analysis would still be applicable (pages 9-10). The drawbacks to direct intravenous injection of cells has been elaborated on as well (page 9). 
