October 30, 2020

Ronald Myers, Ph.D.
Director of Editorial
Journal of Visualized Experiments

Dear Dr. Myers:

Thank you very much for the comments regarding our manuscript

entitled ‘Evaluating the Angiogenetic Properties of Ovarian Cancer Stem-like Cells
using the Three-dimensional Co-culture System, NICO-1.’
We have carefully revised the manuscript again according to all the provided comments in
red text, as detailed in the attached document (wherein the reviewers’ comments are
shown in the blue italicized text).

We thank you and the reviewers for your thoughtful suggestions and insights, which
have enriched the manuscript and produced a more balanced and better account of
the research.

We hope that the revisions have clarified and improved the manuscript such that it is
now acceptable for publication in your esteemed journal.

I look forward to your reply.

Sincerely,
Kazunori Nagasaka, MD, PhD
Associate Professor, Department of Obstetrics and Gynecology
Teikyo University School of Medicine
2-11-1 Kaga, Itabashi-Ku, Tokyo, 173-8605, Japan
Tel: +81-3-3964-1211; Fax: +81-3-5375-1274
Email: nagasakak-tky@umin.ac.jp


















Editorial comments:
 1. Figure 2: Please use Si abbreviations for time: h instead of hr. Please include a space between all numbers and their corresponding unit: 1 h instead of 1h
 2. Please provide the representative images of the vascular formation as a Figure in the manuscript. Please note that the figures in the manuscript and the video should be the same. We can accept a short video clip as a file as well.
 
 Response:
Thank you very much for these suggestions. We have corrected Si abbreviations for time. Regarding the second comment, we have newly added a representative video clip as a file (Figure 3) that shows the time-rasped vascular formation movie using the 3D co-culture system, NICO-1, and added the explanation of Figure 3 in line 227-231, and the tile in line 243-244.

Reviewers' comments:

Reviewer #3:
Manuscript Summary:
 The authors have addressed the comments on the details of the methods. However the phenotypic characterisation of cells in the ascites is not presented or referenced.
 
 Major Concerns:
 1. The cells which are separated by density gradient centrifugation of ascites were termed as OCSCs, which is not correct. More characterisation of these cells is required. They should be positive for epithelial markers and ovary specific markers like CA125, pAX-8, WT-1 etc. How are we sure that they represent CSCs?

Response:
Thank you very much for the comments. We apologize for you that we have not mentioned how we decide the characterisation of these cells. After we separated the ascites cells by density gradient centrifugation, we evaluated the expression profiles of EpCAM, Calretinin, CD133, CD44, CD45, ALDH1, and Oct4 in spheroid cells by flow cytometry. We have not shown in the manuscript, but we found CD44, EpCAM (widely used cancer stem cell markers) were highly positive in both CSC1 and CSC2 cells (data not shown). We have also checked pAX-8 or WT-1 were positive in the ascites cells and confirmed that the cells were derived from ovarian cancer. We have added further statements in line 114-115 in the text.

2. Angiogenic property was evaluated by tube formation assay. It would be better if other functional assays like uptake of acetylated low density lipoprotein could also be used. This is important otherwise one is not sure that cells are endothelial even if they start with that.
 
 
Response:
Thank you very much for the useful comments. We have confirmed the cells are endothelial by staining for CD31. We also will investigate uptake analysis using Ac-LDL and will explain it in the video.

Reviewer #6:
 Manuscript Summary:
 This manuscript presents a method to examine angiogenesis through the formation of vascular tubes after co-culturing ovarian cancer cells and endothelial cells. Specifically, the protocol utilizes ovarian cancer stem cells and the immortalized endothelial cell line HUehT-1. A 2-chamber cell culture system is used to facilitate the cell culture crosstalk. While the protocol and cell culture system are interesting there are some concerns that fall into both the major and minor categories that should be addressed.
 
 Major Concerns:
 While positive control data in the form of VEGF addition to the culture media is presented to show vascular tube formation without cancer cells, a negative control is lacking in the data set. Will the endothelial cells form vascular tubes without the presence of cancer cells?

Response:
Thank you very much for your suggestion. We agree with the reviewer that we have not mentioned the negative control. For this protocol, we have evaluated the vascular formation of HUEhT-1 cells with and without the presence of cancer cells. HUEhT-1 cells cannot form a vascular tube, for example, as attached below.
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Minor Concerns:
 1. There needs to be some clarity in the following steps:
 
 1.1.3 This should maybe stated differently "Carefully overlay 2 mL OCSC medium on to the cell solution in 1.1.2........"

Response:
We have modified the sentence according to the suggestion in line 123.

1.1.7 Is it necessary to state how to change the media since these will in essence be suspension cultures and not typical adherent cultures?

Response:
We have added further information for the medium change in line 144-145 in the text. 

3.1.2 Cover the surface of both chambers?
3.1.3, is the hydrogel going in both chambers or only one?

Response:
We apologize for the lack of explanation. Regarding the both chambers, as we mentioned in 3.1.1, we first assemble one side of NICO-1 to seed HUEhT-1 cells for tube formation assay. We have modified the title according to the suggestion in line 181 in the text.

3.1.4, a timeframe for 100% ethanol evaporation should be included to ensure that the system is not assembled/closed with potential ethanol contamination.

Response:
We apologize for this mistake and correct the sentence correctly in line 193-194 in the text.

4.1.3, how many OCSC cells are being added? Are they being added to chamber without hydrogel? What media is being used here? Are the 2 different medias mixing or is only one being used?

Response:
Thank you very much for your comments. As OCSC cells began to form spheroid after cultured five days, we have used a 3D cell titer for compensation. We will explain it in detail in the video. As explained above, we have added OCSC medium without hydrogel in the OCSC side of NICO-1. Also, the NICO-1 prevents cross-contamination of cells between both chambers, and the media will not be shared totally during the experimental procedure.

2. We would include a statement that all work should be performed under sterile conditions in a level 2 BSC especially when working with large volumes of ascites.

Response:
Thank you very much for your comments. We have added the statement in line 110 in the text.

3. The second paragraph of the discussion needs a number of references to support its statements.

Response:
Thank you very much for your comments. We have added three references (ref.20-22) in the text.

Reviewer #7:
 Manuscript Summary:
 Miyagawa et al reported a useful work showing three-dimensional Co-culture System of Ovarian Cancer Stem-like Cells to investigate the angiogenetic properties of
 OCSCs in tumor metastasis. The protocol is interesting and potentially important to understand cell co-culture modeling in 3D cell system, which might visualize the neovascularization step surrounding the CSCs. The paper is well written and understandable to a wide audience. Nonetheless, I'm not fully convinced based on the current submission due to the following reasons.
 
 Major Concerns:
 (1)My first major issue is about Isolation of Ovarian Cancer Stem Cells (OCSCs) from Patients with Ovarian Cancer and Ascites.The authors should report the accurate characterization of OCSCs due to other cell types easily participating in the stem cell popuplation. It will be possible to influence the following experimental steps and uncertainty by this protocol. It is not clear how the OCSCs is obtained in the work. The authors should state certain step to make sure the ovarian cancer stem cell type.

Response:
Thank you very much for the comments. I apologize for you not mentioning the characterisation of OCSC cells. We have evaluated the expression profiles of OCSC cells using EpCAM, Calretinin, CD133, CD44, CD45, ALDH1, and Oct4 by flow cytometry. We found CD44, EpCAM were highly positive in both CSC1 and CSC2 cells (data not shown). We have also checked pAX-8 or WT-1 as positive in the ascites cells and confirmed the cells were derived from ovarian cancer. We believe both CSC1 and CSC2 cells have a phenotypic characteristic of cancer stem cells. We have added further statements in line 114-115 in the text.

(2)Another issue is that Comparison of the neovascularization activities induced by OCSCs. In Figure 2, the number of formed ascular tubes dramatically increased upon co-culture with CSC2, where the authors only showed 6hours results that cannot represent the real situation for 3D co-culture model.
Response:
Thank you very much for the comments. To explain the real situation for the 3D co-culture model, We agree with the 6h time-lapse culture is too short, so we have added a video clip showing the 20h culture as an additional file. We also will explain it in the video.

(3)Reviewer is especially concerned about the confounding effects within this NICO-1 System and the accuracy in the reported methodology. According to the results presented by authors, this OCSCs vascular niche model needs furthermore data to illustrate the effect of OCSCs co-cultured with endothelial cells to induce the tube formation (vascularization) by a accurate experimental methodology.

Response:
Thank you very much for your beneficial suggestions. We currently work on to investigate further data to see the effect of OCSCs co-culture model. To further explain our methodology, we have added a video clip (Figure 3) showing the effect of OCSCs in vascularization. 

Minor Concerns:
(1) line 195, what is results for day 5 co-culture model?

Response:
Thank you very much for the comments. After day 5, OCSCs form larger spheroids and proliferate, but some cells weaken gradually. We consider that day 5 must be appropriate timing for the analysis.
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