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August 17th, 2021

Amit Krishnan, Ph.D.
Review Editor
JoVE
​amit.krishnan@jove.com
617.674.1888

Dear Dr. Krishnan: 

We have addressed all issues raised by editor and three reviewers in our JoVE submitted manuscript (JoVE62617) entitled: “An ex vivo brain slice model to study and target breast cancer brain metastatic tumor growth”.  

In addition, we provide detailed point-by-point response to each of the reviewers’ issues.  In the uploaded revised manuscript, we have incorporated all editorial comments. We have tracked all changes made to manuscript. We sincerely appreciate the thoughtful and constructive review of our manuscript and feel that the revisions in the resubmission have improved the manuscript significantly. We look forward to your decision.

Sincerely,

Mauricio J. Reginato, Ph.D.
Professor















Point-by-point Response:

Editorial comments:
1. Please note that the article has been formatted to fit the journal standard. Some comments to be addressed are included in the manuscript itself. Please review and revise accordingly.
We have addressed the in-text comments. 
2. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We have removed personal pronouns. 
3. Please highlight up to 3 pages 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
We have highlighted the protocol sections (in yellow) that should be visualized.  
4. Line 385-386: Please check if the defined scale bar and magnification apply to the images of panel 3A (Bioluminescence images). If so, please include scale bars in all the images of the panel. Please do the same for images 1 and 2.
The defined scale bar refers to Fig. 3B and 3D. Bioluminescence images are taken with IVIS and there is no scale bar or magnification provided. However, we have added in revised manuscript in 3.4 the height between the camera and stage.
5. Figure 1: Please label the figure to make it more informative (1A and 1 C).
In revised manuscript, we have added more information to describe Fig. 1A & 1C.
6. Figure 3: Please include a single space between the numeral and the unit in the quantification data (Relative BL signal graph) (e.g., PTX 40 nM, PTX 80 nM, PTX 160 nM, PTX 320 nM).
We have fixed this figure in revised manuscript.


____________________________________
Reviewers' comments:
Reviewer #1:
The authors carefully revised the manuscript in response to my comments. The addition of GFAP, cleaved C3 and GFP staining is helpful at supporting the model. In their response to my comment #3, authors agreed that they did not investigate invasion and then removed their previous conclusion in result section. To remain consistent I think authors should not claim in their introduction their model allows for the analysis of invasion: "This novel ex vivo model allows for the analysis of BCBM cell's growth and invasion within the brain parenchyma" (l-91, p4). I would like to suggest the authors to emphasize in their conclusion the fact that to test therapeutic agents their model lacks the ability to recapitulate the critical role of the brain-blood barrier in controlling the ability of the molecules to penetrate CNS tumor.
We have removed “invasion” in introduction. We agree with reviewer and have added new line highlighting importance of validating drugs in vivo to test ability of drugs to cross brain-blood barrier.

Reviewer #3:
Major Concerns:
Introduction
While the brain slice model may be more relevant than others mentioned in some respects, it still does not produce a completely accurate mimic of phenotypic complexity or heterogeneity in brain mets. To me the introduction slightly overstates things. I think some targeted rewording to moderate the first paragraph would set the scene more appropriately:

"Breast cancer brain metastases (BCBM) develop when cells spread from the primary breast tumor to the brain. Breast cancer is the second most frequent cause of brain metastasis after lung cancer, with metastases occurring in 10-16% of patients. Unfortunately, brain metastases remain incurable. More than 80% of patients die within a year of diagnosis and quality of life is impaired due to neurological dysfunction. There is an urgent need to identify more effective treatment options. Monolayer two-dimensional or three-dimensional culture models are most commonly used for testing new therapeutics in the laboratory. However, they do not mimic the complex BCBM microenvironment, which is known to be a major driver of tumor phenotype and growth. To more faithfully recapitulate tumor-stromal interactions and microenvironment heterogeneity, we and others have begun to generate organotypic brain metastasis "slice" cultures with patient-derived tumor cells (primary or metastatic) or cancer cell lines. Compared to classical in vitro systems, this short-term ex vivo model may provide more relevant conditions for screening new therapeutics prior to preclinical assessment in large animal cohorts."
We have added some of the suggested sentence and removed two sentences that overstates model.

Protocol
This section needs one final review for jargon terms and abbreviations, and ensure they are spelled out (e.g., 'hood', 'ROI').
We have explained the abbreviated terms. 
Please also check this section for instructions/details that are not necessarily relevant if the user has slightly different instrumentation. For example, line 138: "…stage level D"; line 209: "set the stage to location A" - these instructions are meaningless to a user with a different imaging system.
We have modified these sections to a more generic instruction.  
Finally, it would be helpful to the reader if there was a bit more of the authors' experience and perspective embedded. For example, the note under step 2 which tells the reader how many slices to expect per brain is good. It would be great to see an indication of which steps are flexible (host animals, cell number and volume injected), which parts are time sensitive, and short statements telling the reader what to expect at critical milestones: short-, medium- and longer-term recovery times, the general attrition rate from the procedure (due to shock, stroke etc). And other practical tips the authors think would help new users adopt this procedure in their laboratories.
We have included some additional tips throughout the protocol section. 

Results
RE Figure 1C and the previous reviewer's comment: there are mouse brain thumbnail images available on BioRender. I agree it would be better to substitute the human brain image for one of these.
In revised manuscript, we now include an image of a mouse brain (instead of human) in Figure 1C. 

Discussion
I liked the discussion section.
Something that occurred to me from the outset of reading this paper is whether normal mouse brain slices could simply be inoculated with the same cell lines in the dish - have the authors any experience with this? Is there any evidence that after placing the slices into artificial culture conditions, the in vivo selection of injected cells makes any difference to simply overlaying normal slices with the same starting material? I think this question would occur to other readers as well. The authors may like to address this.
We do not have any experience inoculating cancer cells into a mouse brain slice. However, there are a number of publications that have used this inoculating technique to examine how cancer cells invade into brain parenchyma. As far as we could tell, none of these studies have examined (or reported) that under these conditions they detect changes in the tumor microenvironment such as activated astrocytes. Thus, it’s not clear these models change the microenvironment like we detect using this ex vivo model (see GFAP staining in Fig. 1D, 2C). In revised manuscript, we have highlighted this point when describing GFAP staining in Fig. 1D.

Minor Concerns:
Line 46-7: Needs rewording
In revised manuscript, we have reworded this sentence. 
Line 121 and 123: Jargon that needs defining.
In revised manuscript, we have clarified this jargon. 
Line 126: We routinely inject just 2uL, and as few as 20,000 cells if slower outgrowth is preferred. Clearly this part is variable so a range should be indicated and referenced.
- In revised manuscript, we now include that between 100,000 and 20,000 cancer cells can be intracranially injected and added appropriate references. 
Line 129-130: Need to impress upon the reader why slow injection is so important.
In revised manuscript, we have clarified this point. 
Line 150: Some guidance for the user would be very useful. For example, "After approximately 14 days, the health of the host will begin to deteriorate, hence animal health monitoring should be increased to once daily after the 10 day timepoint, and any mice displaying signs of pain and/or discomfort euthanised according to institutionally approved ethics guidelines"… ??
In revised manuscript, we have added this suggestion. 
Line 169": "…including the basement" - unclear.
In revised manuscript, we have clarified the sentence. 
Section 2.7: How should the user handle 'mushrooming' tumours, where cells are drawn into the needle track and grow over the brain surface. Or instances where cells grow inside the ventricles. Are these considered to be useful for microenvironment modelling? Or should the user expect to find some of these and possibly discard them if they create too much variability in the brain slice cohort? I feel that this should be mentioned.
Tumor cells can grow outside of the intended site for different aspects of the technique that may be executed imperfectly. However, when the brain is prepared for slicing, the region where the injection was performed is targeted by cutting out the rest of the brain tissue as explained in protocol. Any tumor that grows over the brain surface is excluded from the brain slice. In revised manuscript, we mention this point in Section 2.7. 

Reviewer #4:
Manuscript summary:
In the manuscript entitled "An ex vivo brain slice model to study and target breast cancer brain metastatic tumor growth", the authors presents an ex vivo slice model that could be a useful technic for rapid testing of different therapeutic agents alone or in combination for the identification of drugs personalized to target an individual patient's with breast cancer brain metastasis.
The manuscript is very well written, and each section is defined excellently. But there are some points that need explanation:
1. Author needs to explain the number of mice used for the experiment, there survival rate and in how many mice tumor was developed?
In Section 2 we mention that from one mouse can generate 30-40 slices containing tumor cells. Tumor develops in 100% mice inoculated with tumor cells. Survival rate is outside the scope of this manuscript, as the mice are used within 14 days of inoculation. However, as mentioned in the manuscript, mice health deteriorates quickly and typically die at or around day 21.
2. In the section 2 generate brain slices, line 121 the figure number is wrong.
In revised manuscript, we refer to Figure 1C in Section 2.
3. During the brain sectioning author remove the different brain part and only selected the tumor for the sectioning. Need to explain?
When preparing the brain for slicing, extra tissue of the brain where the tumor is unlikely to have grown is being removed prior to slicing, to allow generation of mostly GFP+ (tumor containing) slices and create a shape of the brain that is stable on the surface of the instrument and will not be perturbed by the vibrations caused by the slicing. We have added this clarification to section 2.3.
4. In figure 3 Paclitaxel dose is 40nM, 80nM and so on but in the result section author mention as 4nM and 8nM. Need to explain.
The Figure 3 doses are correct. We have corrected the text in Results section. 
5. Is the effect of Paclitaxel on tumor growth is significant?
Yes, Figure 3A graph shows that that there is significant effect of Paclitaxel on tumor growth at Day 10. This is mentioned in Results section.
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