We would like to take this opportunity to thank the editor and four reviewers for the insightful comments and suggested corrections that have helped to strengthen our manuscript.  Major changes include the restructuring of the Representative Results and Figure Legends to prioritize the findings of the study as well as ensure that information is included in the appropriate areas.  At the direction of Reviewers #1 and #4, additional references have been added to the Introduction.  Detailed responses to each comment are included below in italics.  We hope that we have appropriately addressed all of the recommended improvements.

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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
We appreciate this final opportunity to copyedit our manuscript. 
2. Please include an ethics statement to show that the study follows the guidelines of institutional ethics committee.
Information concerning IRB and ARC guidelines and oversight have been added to the beginning of the Protocol section.
3. 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: Dremel Micro rotatory kit, IVIS Lumina II In Vivo Imaging 251 System,
[bookmark: _GoBack]Thank you for detecting those oversights.  We thought that we avoided all brand names, but clearly missed a few.  Dremel Micro has been corrected to cordless rotary tool, the specific imaging system has been removed from the protocol, and Tygon tubing has been corrected to vacuum tubing.
4. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
Instances in which “we” was used have been appropriately revised.
5. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
The protocol has been checked and any steps that appeared to insufficiently address the “how” question have been expanded upon.
6. 1. Please specify these are chicken eggs in the protocol section.
Step 1.2 has been revised to incorporate this information.
7. 1.4: Please include the speed of rotation.
The rotation speed of our automatic rotators is not provided by the manufacturers.  However, specific instructions for manual rotation have been provided in an effort to address this question.
8. 3.2: Please include the source of the cells to be implanted. How do you obtain single cell suspension?
Thank you for identifying this oversight.  Sources of cell lines have been added to the Materials List.  The single cell suspension generation should be tailored to the cells to be used, such as the specific cell line or generating a tumor digest.  Step 3.2 has been expanded to specify mechanical and/or enzymatic digestion; however, the specifics for all of the cell types presented in this protocol would exceed the maximal permissible protocol length.  
9. 3.3. Please provide the total number of cells used in your case.
Cell numbers varied by cell lines, which is discussed in more detail in the Representative Results section.  The typical range used has been added to step 3.3 of the protocol.
10. 3.4: Please include the centrifuge speed and time.
These parameters vary by cell type, but typical ranges have been added to step 3.4 of the protocol.
11. 3.8: Please include volumes and concentrations of all the solutions/reagents used
We apologize that the phrasing here was unclear as to what volumes and concentration were used.  This step has been revised to improve clarity.
12. 6.9: Which vessel?
This step has been clarified to indicate that the cells should be implanted over a “large, well-developed vessel.”
13. 7: Please include the time of incubation prior to bioluminescence imaging.
The note at the beginning of step 7 has been expanded to discuss what timings for imaging are appropriate.
14. 7.4: How long do you incubate the cells for after D luciferin injection?  
The eggs are incubated for a total of 10 minutes: 8 minutes in step 7.4 and 2 minutes in step 7.5.
15. 7.5: how do you check the depth of anesthesia?
The following information has been added to step 7.5: “Adequate anesthesia depth is obtained when embryonic movement ceases.”
7.6: What is the appropriate setting? Please include all the button clicks, the knob turns if any. If using the settings provided as per manufacturer’s guidelines, please mention.
We have included the phrase “as determined by manufacturer instructions” to step 7.6.  Further details would likely be dependent on the specific manufacturer of the imaging device.  The exposure time used was added, though, to aid with adapting this protocol to any desired imaging system.
17. 7.7: We cannot have a paragraph of text in the protocol section. Please make substeps.
The content previously contained in step 7.7 has been expanded into substeps 7.7.1 through 7.7.6.
18. 8: After how many days tumor harvesting is performed?
The following information has been added to a note at step 8: “Tumors may be harvested at any time that is appropriate for one’s experimental needs and the speed of tumor growth.  However, eggs hatch 21 days postfertilization, on average.  Therefore, day 18 postfertilization is an appropriate maximal time to avoid unwanted hatching.”
19. Please describe the result with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title. e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc? The text should refer to all the figures. Data from both successful and sub-optimal experiments can be included.
The representative results section has been edited to prioritize the successful engraftment of the varied cell types, the results of this analysis.
20. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results. Details of the methodology should not be in Figure Legends, but rather the Protocol
Thank you for the clarification, specific methodology contained in the Figure Legends has been moved to the appropriate locations within the Protocol Section.  Any discussion of findings that had previously been included in the Figure Legends have been moved to the Representative Results section.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this manuscript the authors describe the use of the CAM model in different settings for monitoring tumor growth.

Minor Concerns:
Since there are several groups working with this model in genitourinary cancer, it might be of benefit to the reader to learn more about cell lines that form tumors and variations of this systems that have been used for prostate and bladder cancer already. I would like to ask the authors to include the following or other suitable publications: PMID: 28551413, PMID: 28694510, PMID: 11547121

We thank Reviewer #1 for identifying these publications for addition to our introduction.  Two of these have been added.  We elected not to include the third as the full-text was not available for us to read.

Reviewer #2:
Manuscript Summary:
Overall, a well written manuscript with different method of implantation into the CAM was described in great detail. The strength of the paper is also looking at different tumour types and perform comparison with established cell lines, primary cell and primary tumour. The technical difficulties and challenges in the CAM experimental setup was also discussed throughout the manuscript. A few major and minor concerns could be address to further improve the manuscript.

Major Concerns:
1. A supplementary figure with the images of the steps for preparing and opening eggs procedure will be helpful to the readers.
We appreciate Reviewer #2’s suggestion for a supplementary figure and agree that visualization of the steps will be important.  However, we believe that the visual representation of the protocol will be much clearer in the video professionally produced by JoVE.  As much of the work is done in the dark, our photographs would not successfully show the necessary information.
2. Figure 1C, 2B and 4C: primary tumour: Need to include information in regards to the source and clinicopathological detail (tumour type, stage etc) of patient which the tumour was derived from? Need to include details of human ethics application details as well.
Thank you for identifying this oversight.  The available clinical details of the tumors have been added to the Representative Results section.  UCLA IRB approval has been added to the beginning of the Protocol section.
3. Details of which day the cells on tumour was implanted and harvested should be mention in the figure legend for all Figure 1-4 or in the text. The duration of the treatment for the FSH should be mention as well in the paper and how as the end time point chosen?
Implantation time is discussed in the note at the beginning of protocol section 5.  The endpoint for analysis has been added to notes at the beginning of Protocol sections 7 and 8.  All data presented in this paper is in keeping with these guidelines.  The duration of FSH supplementation is discussed in the Representative Results section in stating that the hormone was only supplemented at implantation.  Unfortunately, the half-life of the hormone in the CAM setting is unknown, making us unable to specify the duration of exposure of the cells to FSH.  

Minor Concerns:
1. Line 78: Need to mention what type/species of chicken eggs? Fertilized white leghorn chicken eggs?
The species, Rhode Island Red, has been added to step 1.2.
2. Could include details at which embryonic development day that the transplantation and implantation could be perform. A timeline summary as a supplementary figure will be helpful as well.
Details of ideal implantation times have been added to notes at the beginning of Protocol sections 5 and 6.
3. Could comment about conducting experiment in a sterile environment with autoclave tools or autoclave water added for the incubator? Mention the possibility of eggs could be infected during the incubation?
Use of sterile, autoclaved tools has been added to steps 2.1 and 5.1.  The use of autoclaved water for the incubator has been added to a note after step 1.1.  The importance of not introducing contamination into the opened egg is now mentioned in a note after step 2.13.
4. Comment of animal ethics required to conduct the CAM experiment?
The ethical and regulatory framework for conducting CAM experiments has been added to the beginning of the Protocol section.
5. Line 150: Give examples of extracellular matrix solution that can be used here ie. Matrigel, geltrex?
As per JoVE guidelines, all commercial brands are omitted from the protocol.  We have only used Matrigel for these implants.  As such, the specific Matrigel formulation used in these experiments is listed in the Materials List. 
6. Line 152: 'Appropriate medium' need more clarification, does this refer to growth media with FCS and antibiotics?
We appreciate the identification of this oversight.  Notes have been added after steps 3.3 and 4.1 to clarify that this is complete growth medium.
7. Line 303: details of antibody for cytokeratin 8/18, dilution for IHC and company?
As JoVE guidelines expressly prohibit including company and brand information in the manuscript, these details have been added to the Materials List.
8. Line 347: require n=? Details for how many embryo per treatment group?
The numbers of embryos per group have been added to the figure legend.
9. Line 353: Histology for figure 2B. Is it an IHC?
and
10. Figure 3 legend: histology CK8/18 IHC?
Histology images in both Figures 2 and 3 are hematoxylin and eosin stains.  We apologize for the confusion and have clarified in all figure legends that the histology presented are hematoxylin and eosin staining with the exception of the cytokeratin 8/18 staining presented in Figure 1.


Reviewer #3:
Manuscript Summary:
The authors have claimed to optimize the CAM model for the engraftment of gynaecological and urological cancers more specifically ovarian, prostate, kidney and bladder cancers. The authors comprehensively describe the method of implantation of cancer cells and tumors pertaining to the aforementioned cancers. Although previously published manuscripts cite the use of Chorioallantoic Membrane (CAM) assay in respect to these cancers [1-3], there is a general lack of knowledge as to the exact procedure of the experiments because the manuscripts fail to mention the exact details and precautions to be taken during the experiments which the authors have successfully addressed. The present manuscript will add to the field in terms of exact protocols that can be followed by researchers for implantation of cells/tumors with respect to CAM model for ovarian, prostate, kidney and bladder cancers, the need for which has only been addressed for hepatocellular carcinoma[4] and sarcoma[5]. Although the manuscript adds to the existing knowledge in the field but they have not provided any experimental knowledge of the most common endpoint experiments such as metastasis and angiogenesis for which the CAM model is generally used. The manuscript would benefit immensely by the detailed description of accessing metastasis and angiogenesis using CAM model for these cancers. All in all, the manuscript will add to existing lack of knowledge in the field and should be considered for publication.

References:
1. Lokman NA, Elder AS, Ricciardelli C, Oehler MK. Chick chorioallantoic membrane (CAM) assay as an in vivo model to study the effect of newly identified molecules on ovarian cancer invasion and metastasis. International journal of molecular sciences 2012; 13: 9959-9970.
2. Fergelot P, Bernhard J-C, Soulet F, Kilarski WW, Léon C, Courtois N et al. The experimental renal cell carcinoma model in the chick embryo. Angiogenesis 2013; 16: 181-194.
3. Reuter A, Sckell A, Brandenburg L-O, Burchardt M, Kramer A, Stope MB. Overexpression of MicroRNA-1 in Prostate Cancer Cells Modulates the Blood Vessel System of an In Vivo Hen's Egg Test-Chorioallantoic Membrane Model. in vivo 2019; 33: 41-46.
4. Li M, Pathak RR, Lopez-Rivera E, Friedman SL, Aguirre-Ghiso JA, Sikora AG. The in ovo chick chorioallantoic membrane (CAM) assay as an efficient xenograft model of hepatocellular carcinoma. JoVE (Journal of Visualized Experiments) 2015: e52411.
5. Sys GM, Lapeire L, Stevens N, Favoreel H, Forsyth R, Bracke M et al. The in ovo CAM-assay as a xenograft model for sarcoma. JoVE (Journal of Visualized Experiments) 2013: e50522.

Major Concerns:
Provide more detailed description of accessing metastasis and angiogenesis using CAM model for these cancers.
We agree that the CAM model has a great history in being used to study angiogenesis, which has been widely reported, leaving little opportunity to contribute to this field.  As such, angiogenesis was not an objective of this study, and we did not conduct the analyses necessary to address angiogenesis in these models, although vascular recruitment to the tumor is clearly visible in the gross images.  We agree with Reviewer #3’s belief as to the importance of addressing metastasis using the CAM model.  We felt that this important topic warranted a manuscript specifically addressing metastasis, which is currently under review by JoVE.
Minor Concerns:
None.


Reviewer #4:
Manuscript Summary:
Presented paper entitled "Using the Chicken Chorioallantoic Membrane In Vivo Model to Study Gynecological and Urological Cancers" by Sharrow et al., describes the process of preparing the solid tumors in chorioallantoic membrane of chicken embryo in a suitable way. However it is important to refill some details and improve the quality of some materials (details are specified below). The authors describe the process of experimental tumors establishment. Moreover, the paper is enriched with the protocols informing about the depiction of the tumor cells by antibodies and bioluminiscence imaging. All mentioned information determines the quality and utility of the manuscript. Methods article is useful and after the revisions described below (part : Major Concerns) can be published in Journal of Visualized Experiments.

Major Concerns:
- In the part Introduction, lines 59-60, the authors stated only partial information about utilization of chorioallantoic membrane for cancer research, so it is important to include the latest, most recent results in the text. Some recommendations are put in the brackets in form of PMID code: (24884418, 28304379, 28651614, 26107941, 29301505, 28642877,31248208, 28535001).
We thank Reviewer #4 for the kind suggestions for additional references to include.  Those not previously referenced within the manuscript have been added.
- In the part 5. it is appropriate to specify the preferential diameter of nonstick ring used for implantation of the cells
The inner diameter of the nonstick ring has been added to step 5.1 and to the Materials List.
- The quality of the images must be improved. The resolution of the images is actually very low. Moreover, in some cases it is not appropriate to use the red colour font for the pictures scale description, specifically if the pictures have a lot of red colour as it is for example in hematoxylin and eosin staining in figure 4, so I suggest to substitute the colour of the font. In relation to numbers, please check the scale number in figure 2 because there are some little numbers.
The resolution of all figures is 300dpi, which is standard.  Perhaps the figures underwent size reduction or file conversion when supplied to the reviewers?  With respect to the color of the scale bars in the histology images, there does not appear to be an option for changing the color in the imaging software that we used.  In cases where the red font was obviously disruptive, Figures 2A and 4, Photoshop was used to change the color while retaining the integrity of the scale bar as best as possible.  We felt that it was best to not edit those figures in which the red color was clearly visible.  An additional software challenge is that we are unable to change the font size of the scale bar.  Therefore, larger fonts with the size of the scale bar were added in Photoshop.  There was no way to remove the smaller, illegible numbers originally inserted by the software without obscuring part of the image.
