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November 15, 2020
RE: Manuscript ID JoVE submission JoVE62077revision responses.
Dear Dr. Nam Nguyen,
We are pleased to revise the manuscript according to the recommendations of the editor and reviewers. Please find our responses to the reviewers’ comments below. 

We thank the reviewers for their thoughtful comments and recommendations. Addressing these requests has greatly improved this manuscript for publication in JoVe. 

Sincerely,

John Lewis, Ph.D.
RE: Discovery of Metastatic Regulators Using a Rapid and Quantitative Intravital Chick Chorioallantoic Membrane Model

Konstantin Stoletov1, Lian Willetts2, Perrin H. Beatty3 and John D. Lewis1*.
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. Please define all abbreviations at first use.
Done


2. Please revise the following lines to avoid overlap with previously published work: lines: protocol steps 1.2-1.6 (excluding note); note after step 2; 2.8 (depress..buildup).

We edited these lines to avoid the overlap.
3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: CellTracker; Zeiss Lumar.V12 steromicroscope; Vectore laboratories; Nikon Elements; Volocity (Perkin Elmer) etc.
We removed all the commercial product names from manuscript.

4. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. 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. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) 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.
We further edited the protocol to make it more suitable for video production expanding some steps description and simplifying the others.
5. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
Corrected.
6. 1.7: Do you mean 1x106 cells/mL? Please clarify.
Corrected.

7. Note after 4.10: Please cite a reference or provide details about clonal expansion with puromycin.
This section is now clarified.
8. 4.12: Please clarify when the need arises to transfer to a larger dish—what confluency of cells, cell morphology etc.

Clarified.

9. Representative results: line 331-332: what factors are you referring to when you say “cancer cell survival will vary depending on the local egg supplier”?
This section is now edited and clarified.

10. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
Scale bars are now added to all images and defined in the figure legends.

11. As we are a methods journal, please add to the Discussion the following with citations:
a) Any limitations of the technique
b) The significance with respect to existing methods
This section is now edited to address these comments.

12. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage–LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate journal names. Capitalize the first letter of all words of the journal names.
References are edited.

13. Please sort the Materials Table alphabetically by the name of the material.
Materials table is edited.
____________________________________
Reviewer #1:
Manuscript Summary:
Multiple genes and gene sets are involved in upregulating and downregulating the cancer metastatic cascade depending on the cancer type, tissue and individual patient
characteristics. The chick CAM (chorioallantoic membrane) intravital human cancer metastasis model is highly effective as a rapid screening platform. Using this model the authors designed a quantitative screening platform that can be used for identification of novel drivers or suppressors of cancer metastasis. They present a rapid screening platform that allows for anti-metastatic target
identification and intravital analysis of a dynamic and complex cascade of events.The manuscript describes a protocol that will be of the interest to study metastasis and to find new antitumoral therapies. The efficacy of the protocol has been demonstrated, the authors included several figures and references. I recommend this manuscript for JoVE publication.

Minor Concerns:
Materials and Reagents do not list Tumor Cells and culture media as one of the materials. Tumor cells references and source should be included.
Tumor cell lines are added to Materials and Reagents table.
Stereo fluorescent microscope, Confocal microscope and Image analysis software data company must be added.
These items are added to Materials and Reagents table.
In representative results the quality of the images and text must be improved. For instance, it is not possible to read "lenght values" in the pics (PDF)
The images are now improved, larger font size is used.

Reviewer #2:
Manuscript Summary:
The protocol described by Stoletov and colleagues provide very useful information on a method to analyze metastasis based on the Chick Chorioallantoic Membrane Model (CAM).

Major Concerns:
- There is no explanation regarding how to open the egg shell or how old the chick should be. I would recommend to add this as part of the protocol or, alternatively, refer to another already published protocol.
A new section (Section 1) describing these steps is now added to manuscript along with a new figure (Figure 1).
- I consider the point about having the cells labelled with a fluorescent protein very critical (lanes 117-121) and therefore I would suggest to have it at the very beginning of the protocol. Perhaps some suggestions or reference to other papers that used such proteins will be useful as well.
This part is now moved upwards (lines 144-148) and also mentioned in the Figure 2. 

- Lane 135. The amount of cells is depicted as cells/m. Should that be cells/ml? Please, clarify. Along these lanes it would be important to mention whether a preliminary experiment to optimize the number of cells depending on the cell line used should be develop.
This section is now edited and clarified (line 167). Also, additional clarification is added to “Representative results” section.

- In sections 2.9-2.10, starting in lane 183, I would suggest to add more details about how to open and close the egg shell during this process.
A whole new section (Section1) and a figure (Figure 1) is added to the protocol.

- Lane 199. How do you identify that the embryo rejected the cancer cells?
This part is now clarified (lines 246-247).
- Lane 234. When mentioning the "selection factor", is this referred to the selection antibiotic that confers resistance to the cells when generating stable cell lines containing the fluorescence proteins mentioned at the beginning of the protocol? This has to be clarified.
This part is now clarified more (lines 296-300).


Minor Concerns:
- It might be helpful to list at the beginning of the protocol a list of materials that will be required throughout the experiment.

All the materials are listed in “Materials table” as required by JoVe.

- Lane 125. In our lab we typically use media to resuspend the cells after trypsinization. The use of PBS here provides any advantage for the cells?
In our hands, media leads to increased macrophage activation/infiltration. Macrophages are often bright green autofluorescent and interfere with imaging.  

- Lane 245. How many cells are recommended for the sequencing run?
The approximate number of cells required is now added to protocol (line 306).

Reviewer #3:
Manuscript Summary:
The egg-Shell less CAM assay has been presented as an attractive model for studying the potential of cancer cells to form metastatic colonies. The method has been used in some other publications of the authors but protocols have never been described in such a Detail. Tumor cells with transduced shRNA library can be injected into the vasculature of the CAM and gen-specific ability to form metastatic colonies can be evaluated. This model can serve as an alternative animal experimental test system. It is fast, less expensive and does not need animal application procedure.

Major Concerns:
line 139: Since the protocol should enable the accurate replication of the method also by researchers that are new in the field, the authors should give more details about the experimental set up (the three references do not give enough Details and have again references to other manuscripts). it is important to describe which developmental day the Experiments starts when it is finished etc.
The whole new section (Section 1) describing shell-less embryo culture along with a new figure (Figure 1) is now added to the manuscript.

They have to mention that the CAM model is counting as a non-animal Experiment, give a few Details About regularities for handling chicken Embryos till day 16 in this model which is the last third of development and Embryos receive pain?
We added a mention in the protocol begging that local regulations must be followed and embryos should be treated in the most humane way possible (lines 107-111).

lane 135: how to decide if 0.5 or 1Mio cells/ml? Is there a difference in metastatic foci formation? Does the cell number influences the compactness of metastases?
We clarified why several cell concentrations should be tried at several places in the manuscript now (lines 167-17; 222-227 and 396-403).

lane 199/331: specify: how it can be detected that Embryos have rejected Cancer cells? could they give a Picture? since it is a crucial Point to recognize correctly.

This is now clarified (all the cells disappear; lines 246-247).
lane 222: Transfer in an empty tube or filled with medium or anything else?
Clarified, the tube must be empty (lines 276-277).


Did they have ever performed a histological analysis of the metastases (compact or less compact?
Very valid point. No, histological analysis has not been performed yet but we plan to doit in the near future.
Literature references could be more actual?
We re-formatted the literature list as requsted.

Minor Concerns:
in Figure 1A: spelling mistake intravascularily
Corrected, changed to “i.v.”.
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