To Peer Review at JoVE,
Thank you very much for your editorial and peer reviews.  I have made all the suggested changes and believe the manuscript is better as a result of these changes.  Below, I will address each major and minor concern with the steps taken to resolve the concern.  If you have any more changes or suggestions, please let me know.
[bookmark: _GoBack]
John Schmidt
__________________

Editorial comments:
Changes to be made by the author(s) regarding the manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
2. Authors submitted an open access ALA but indicated standard access in the submission questionnaire. Please be consistent.
Complete.  After communicating with the editorial staff and billing department, I have adjusted the submission to standard and resubmitted corrected paperwork.
3. Title: Please remove commercial language (transwell) and shorten the title if possible.
Complete. I shortened the title and removed the term ‘transwell.’ 
4. Keywords: Please remove commercial language (transwell, matrigel). Please ensure that there are 6-12 keywords.
Complete. There are seven key words and commercial language has been replaced.  
5. Short Abstract: Please expand it to briefly describe the method.
Complete. The short abstract is more descriptive of the method.  
6. JoVE policy states that the video narrative is objective and not biased towards a particular product featured in the video. The goal of this policy is to focus on the science rather than to present a technique as an advertisement for a specific item. To this end, we ask that you please reduce the number of instances of " transwell" and “Matrigel” within your text. The term may be introduced but please use it infrequently and when directly relevant. Otherwise, please refer to the term using generic language.
Complete.  I removed commercial language including ‘transwell’ and ‘Matrigel’ wherever possible and replaced with ‘in vitro invasion’ as a more generic name.
7. Please revise the Protocol to contain only action items that direct the reader to do something (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “NOTE.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion.
Complete.  I rephrased each sentence in the Protocol section to be directive and impetrative tense.  
8. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. 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. See examples below.
Complete.  I added more detail to many steps of the protocol especially those mentioned by the reviewers.  In particular Section 1 of the protocol was re-written and multiple points of sections 2 and 3 were expanded.  

9. For culture media and buffer, please spell out at first use and provide composition. If they are purchased, please cite the Table of Materials.
Completed.  
 
10. 1.2: Please describe how to remove tumor cells from mouse mammary tumor virus (MMTV) positive BALB/c mice.
Completed.  A large portion of section 1 of the Protocol was re-written to include more details about deriving cells from MMTV positive mice.  
  
11. 1.2.3, 2.4.1: At what temperature are the cells incubated with 0.25% Trypsin-EDTA solution?
Complete.
.
12. 1.3.1: Please describe the actions being performed here in the imperative tense. Please specify the cell lines used.
Complete with all other tense changes.

13. 2.1: Please specify the cell type and growth conditions.
Complete.

14. After you have made all the recommended changes to your protocol (listed above), please highlight 2.75 pages or less of the Protocol (including headings 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.
15. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Notes cannot usually be filmed and should be excluded from the highlighting. Please do not highlight any steps describing anesthetization and euthanasia.
16. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.

17. Figure 1: Please add panel labels in the figure. Please describe what “#1”, “#2”, and “#3” represent in the figure legend.
Complete.

18. Figure 2: Please remove commercial language (transwell).
Complete. 

19. Figure 3A-C: Please include a scale bar at the lower right corner for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate figure Legend.
Complete.  Scale bars added and verified by objective micrometer.  

20. Figure 3: Please define the error bars in the figure legend.
Complete. 

21. Discussion: As we are a methods journal, please also discuss critical steps within the protocol, any modifications and troubleshooting of the technique, and any limitations of the technique.
Complete.  An additional paragraph was added to the discussion that includes limitations, alterations, and potential problems with the protocol.  

22. References: Please do not abbreviate journal titles.

23. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the items in alphabetical order according to the name of material/equipment.
Completed.  Some additions made to the list. 

Reviewers' comments:



Reviewer #1: 
Manuscript Summary:
The authors describe a simple and efficient protocol, that I understand to be well-established, for the transwell invasion assay and demonstrate how it can be used to interrogate potential genes involved in cancer cell invasion. The results shown seem credible based on the protocol. I am not entirely convinced that the assay measures invasiveness specifically, but this may be examined with additional controls.

Minor Concerns:
In the original paper of Albini et al. (1987) the performance of cancer cells in the transwell invasion assay was actually reduced compared to normal cells, which is contradictory to their expected invasive potential. Perhaps this is because Matrigel may not be an optimal invasion matrix for cancer cells (Nguyen-Ngoc et al. 2012). I am therefore wondering if the assay measures more chemotaxis/haptotaxis than invasiveness per se. This is not to say that the former does not contribute to the latter, but perhaps the assay may not be specific for invasion-related cancer-specific cellular processes. The authors do mention that the protein-rich gel can be altered based on the needs of the experiment.
Complete.  A new paragraph was added to the discussion that addresses these concerns including the distinctions between chemotaxis, haplotaxis, and invasion.  

For the experiment, they authors have isolated primary breast tumor cells from "MMTV positive BALB/c mice" (I would prefer some more details on the model and the cells in terms of invasiveness ect.), which they transduced retrovirally to knock down Zc3h8, a putative oncogene they have identified in a previous study, using shRNA. They have included the derivation & modification of cells into the protocol, but not in such detail that it could be replicated without going to their original paper. Therefore, I am wondering if it is justified to include these parts into the step-by-step protocol, which I assume is expected to serve as a stand-alone guide for whatever is described.
Complete.  An expanded and more detailed section of the protocol regarding cell derivation was added.  Since other reviewer comments and editorial comments requested more information, it was decided to expand rather than exclude this section.  

In general, I feel the step-by-step protocol (also other parts of the manuscript) deserves further proof-reading.

1.0 This part of the protocol is not very detailed.
1.2. How were cells "removed" from the mouse tumor. This is not self-explanatory.
1.2.1. How ofter cells were split and what is the purpose of going from 50% to 10%. This is also not self-evident for a non-expert.
1.2.2. This could be grouped with 1.2.1
1.2.3. Should be stated here "for passaging of the cells.."
1.3. When were cells considered to be established? CRISPR was not used here, so it should be removed.
1.3.1 Establishment of clones is not described
2.1. For a non-expert, the purpose of the charcoal-filtered serum is not clear.
Complete.  All of these changes were included in the re-write of section 1. 

2.2. Are the inserts transferred to a fresh plate? Should there be recommendation about freeze-thaw cycles of matrigel?
Complete.  Clarified in text. 

2.2.1. Is there a specific order in which solutions should be added into the compartments?
Complete.

2.5. "If your hypothesis includes...." <-I think it would be better to rephrase this
Complete.

2.6. Any discussion about usage of serum as a chemoattractant? Other recommendations?
Complete. This was incorporated into the new discussion paragraph.

2.6.1 Is the insert lifted off from the well when chemoattractant is added?
Complete. Clarified in text. 

2.7. "Needed to be" <- rephrase. Used for what? <- for fixation.
Complete.

2.7.2. Freshly made or in advance? Is the solution not filtered?
Complete. Clarified in text.

3.1 I interpret this so that cells can be directly counted by looking into the oculars without taking pictures. Which magnification was used for counting? I recommend that this entire part be rephrased.
Complete. Clarified in text.

3.2. The area is not specified here, but it should be mention in the legend at least.
Complete. Clarified in figure legend and scale bar placed in figure.
.
3.3 This part is actually relevant for what I mentioned above about the specificity of the assay, but the purpose of the control does not come accross clearly based on how it is written here.
Complete.  I re-phrased to clarify the distinctions between using a Boyden chamber to measure migrations versus invasion.  

Note (after 3.3.). Based on this, what do you then recommend?
Complete. 

Figure 3 (legend). Is the the average number of cells per image (shown). What is the unit area? Statistical significance? What does the cV1A01-51 stand for?
Complete.  Explained in the figure legend.

These should be primary cells, not a cell line, correct? Scale bars?
Complete.  A better description of cell derivation and the inclusion of scale bars. 


Reviewer #2:
Manuscript Summary:
The manuscript by Schmidt & Knepper on "The use of mouse mammary tumor cells in the transwell invasion assay as a measure of aggressive cell behavior and metastasis potential" explain in detail the benefits of a transwell migration assay as a surrogate platform to evaluate the metastatic potential of cancer cells in terms of intravasation/extravasation steps.

Major Concerns:
I have no major concerns in the methodology proposed.

Minor Concerns:
I would encourage the authors to include the limitations of the transwell assay as well in their discussion, and delve deeper and cite more relevant literature in their discussion to help the readers understand several other areas where this technology has been used.

Complete.  In the discussion, both limitations and other future directions are more thoroughly explored.  

Reviewer #3: 
Manuscript Summary:
This manuscript discusses the to test the aggressive phenotype of mouse mammary tumor cells to discover and dissect potential oncogenes that promote cell invasion.

Major Concerns:
1. The conclusion is not satisfactory and the title is not provide any message as authors are unable to justify that what is the exact impact. Please elaborate it in terms of a particular Gene knockdown and its impact on migratory effect.
Complete.  The title has been revised, the cells have been described more extensively in the protocol, and the impact has been expanded in the discussion. 

2. Please also elaborate that how this study can be useful and help for future studies.
Complete.  In a new paragraph in the discussion additional future studies have been proposed.

3. Authors established an antibiotic-resistant stable cell lines with individual clones that were verified by western blot and/or RT-qPCR for consistent results but they did not provide any data.
Complete. Since this data has been published previously it cannot be included here, but a citation has been added.
  
4. There is a missing information about the significance of this gene and hoe the stable knockdown of this gene make a big impact on migration assay.
Complete.  See Concern 1 above.

5. Did authors treat the cells with Mitomycin C? As without the treatment is very difficult to say that its proliferative effect also or only Migratory effect.
The use of Mitomycin C is addressed in the discussion.  

6. This Boyden Chamber based migration and Invasion method is very familiar in cancer biology field. So authors need to mention that what is the novelty of this protocol.
Complete.  More emphasis was added to the importance, adaptability, and ease-of-use of this assay.  

7. This manuscript appears OK in principle, but there aren't enough investigation/analysis done, and the overall finding in this manuscript is not novel.
Complete.  More elaboration was added to the analysis section of the protocol and the discussion to emphasize potential uses for this assay.

Minor Concerns:
8. The discussion presented here is the elaboration of results. The authors have not sufficiently discussed the results what could be the possible reasons of such results thus obtained supported by previous case studies in literature.
Complete.  This is addressed in the additional discussion text.

9. References need to be updated with latest ones (if available).
Complete.  New references added.

10. The duration of this experiment is 24 hrs. I hope after 12 hrs the chemotactic phenomena will not be happened as the media in upper and lower chamber will be saturate. So I think author to 10 hrs is sufficient to get better results rather then to wait for one day.
Complete.  This is addressed in the new paragraph in the discussion section along with other potential pitfalls and alterations.  

Finally this manuscript requires some correction before accepted for publication. The manuscript should be revised for clarity, cohesiveness, and logic flow.
Complete.  The manuscript was re-read for clarity and flow.


