23 August 2020

Dear Dr. Bajaj:

We thank the editor and reviewers for taking time to evaluate our manuscript and provide constructive feedbacks to improve this protocol paper. We have carefully considered all the editorial and reviewers’ comments and these have been addressed in the revised manuscript as described in detail below.

Sincerely,
Dr. Alison Allan
Professor, Dept. of Anatomy and Cell Biology
University of Western Ontario


A. Editorial Comments
1. “Protocol Language: Please ensure that all text in the protocol section is written in the imperative voice/tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Some examples NOT in the imperative: Lines 104‒125, step 7.4, etc”
Response: The text in the protocol section has been carefully reviewed and revised to ensure that it is written in the imperative voice/tense.

2. “Protocol Detail: 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 ensure that all specific details (e.g. button clicks for software actions, numerical values for settings, etc) have been added 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.
1) Please include an ethics statement before your numbered protocol steps indicating that the protocol follows the guidelines of your institutions human research ethics committee.
2) 5.7‒5.11: Provide detailed software steps such as button clicks and menu selections.
3) 6.6: Mention magnification”.
Response: 
1) [bookmark: _GoBack]The ethical statements have been added to the protocol to indicate that the protocol follows the guidelines of our institutional human and animal research ethics committee (Line 221-226, and Lines 571-572 in the revised manuscript.
2) During cell sorting experiment, the software and commands used for setting up the sort controls, gates and display plots varies from instrument to instrument depending on the model and manufacturer. therefore, we have not mentioned these details in the current protocol as they would vary from user to user.
3) The magnification has now been included in Step 6.6 in the revised manuscript.
3. “Figures: Fig 4: define the error bars”.
Response: The error bars have now been defined in the Figure 4 legend.

4. “References: Please spell out journal names”
Response: The full journal names are now included in the Reference section.

5. “Commercial Language: JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are ALDEFLOUR, Matrigel, etc. Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names”.
Response: The commercial terms have been replaced with generic names and specific commercial products have been referenced in the Table of Materials.

6. “Table of Materials: Please sort in alphabetical order”.
Response: The Table of Materials has now been sorted in alphabetical order.


B. Reviewers’ Comments

Reviewer #1:

1. “Trypsin should be replaced with a different reagent such as TriPLE or Accutase that preserve cells surface protein digestion”.
Response: We agree with this suggestion. However, as per the journal’s formatting guidelines, commercial reagent names cannot be used in the protocol and thus we have refrained from mentioning commercial reagent names.

2. “The protocol for the generation of single suspension from tissue samples should be performed in just one step using the collagenase and DNase combined possibly”.
Response: We thank the reviewer for this suggestion. Although DNase could be used with collagenase during tissue digestion process, in our experience the DNase is much more effectively used just prior to staining for cell sorting in order to ensure the greatest prevention of cell clumping and non-specific uptake of 7AAD dye that can reduce the efficiency of sorting process. 



3. “Centrifuge speed should be reduced from 1000g to 500-750g”.
Response: We thank the reviewer for this suggestion. In optimizing our protocol, we have observed that centrifugation at 1000 x g (compared to lower speeds of 500-750 x g) improves overall cell recovery without affecting cell viability. Therefore, we perform cell pelleting at 1000 x g.

4. “Gating boundaries should be determined using FMO gating controls”.
Response: We apologize for omitting this detail from the protocol. We have now included this as part of the description of the gating strategy in steps 5.1 and 5.8 of the protocol in the revised manuscript. 

5. “I suggest to improve the quality of the image in Fig.3. The scale is incorrect and MDA-MB-468 cultures do not represent spheres. They seem to be more similar to aggregates of few cells”.
Response: We have improved the quality of the image for the MBA-MB-468 mammosphere image and ensured that the scale bars are accurate. The reason that we included images of mammospheres generated from different breast cancer cell lines and PDXs was to highlight the heterogeneity in size and cellular aggregation patterns across cell lines. In the case of MDA-MB-468 cells, these images are representative of how these cells grow under mammosphere-forming conditions. 

Reviewer #2:

1. “Some protocols are not well described and lack repeatability. In some functional identification assays, the composition of media was not clear enough. For example, what cytokines have been added? Why are these cytokines added?”.
Response: As per the journal’s formatting guidelines; the details of media compositions including cytokines are described in full in the Table of Materials. The media compositions are based on previously published literature which describes the rationale for the media composition in detail. The 3D organoid media composition is based on Sachs et al., 2018 (Reference 74). The mammosphere media composition is based on Ponti et al., 2005 (Reference 62).

2. “It is not clear whether the cells need to be replenished with culture medium during the long incubation period of the colony forming assay and mammosphere assay”.
Response: We apologize for omission of this detail. The culture medium should be replenished twice per week for the colony forming assay (without fibroblasts) and mammosphere assay. For the colony forming assays with fibroblasts, media is not replenished. This has now been detailed in protocol steps 6.4, 7.2, and 6.12 respectively. 



3. “The presentation of cell concentration and density in some protocols is not standard and inconsistent”.
Response: We have corrected the presentation of cell concentration to be consistent throughout the protocol. 

4. “Some of the reagents used in the experiment are missing key information, such as the manufacturer, model and item number”.
Response: As per the journal’s formatting guidelines, all detailed information for the reagents and materials is presented in the Table of Materials.


Reviewer #3:

1. “In section 3, subsection 3.1, the authors have mentioned use of trypsin or EDTA. It is usually Trypsin-EDTA that is generally used. Also, why do they incubate at room temperature and not 37˚ C”.
Response: We thank the reviewer for this suggestion and we have now changed the recommended dissociation reagent to Trypsin-EDTA in protocol step 3.1 in the revised manuscript. We prefer performing cell dissociation at room temperature in order to avoid excess damage to the cell membrane that could occur if cells are left for too long at 37˚C in the presence of trypsin. 

2. “Change PE-cy7 to PE-Cy7”.
Response: We have now made this change.

3. “It would be better if the authors could use a flowchart or some kind of a schematic for the procedure of BCSC isolation”.
Response: We thank the reviewer for the suggestion. A flowchart depicting the BCSC isolation procedure has now been added as Figure 1A.

4. “There are no isotype controls used for the CD44-PE and CD24-PE-Cy7. How is it gated in the flow cytometer without these controls”?
Response: The positive signals generated by stained cells are gated based on unstained controls, single stained controls and fluorescence minus one (FMO) controls rather than isotype controls as we find this approach is more robust and reproducible. The recommended antibodies used for staining are clinical-grade antibodies and their specificity has been tested and confirmed. 



5. “In Section 7 Subsection 7.3, the authors have used 40 µm as a cut off diameter for the assessment of mammospheres. Did the authors optimize this diameter based on the cell line or was it a generalized cut-off diameter? We typically employ 100 µm as the cut off.”
Response: We apologize for this error. We have corrected the cut off diameter to 100 µm in Steps 7.3 and 7.9 of the protocol in the revised manuscript. 

6. “Do the authors have any other validations on BCSCs, such as Western blots or immunofluorescence data for the pluripotency markers SOX2, OCT4, NANOG”.
Response: We thank the reviewer for this suggestion and have now added it at a note to the protocol (Note 5; Lines 206-208) in the revised manuscript.

7. “In 7.6 Change FACs to FACS”.
Response: This has now been changed. 

8. “9.11- The authors say a serial dilution of 1-20 cells/ml. How long do they wait for tumor initiation? What kind of controls would you use for this experiment, since non-BCSCs are unable to initiate tumor at such low concentrations”? 
Response: Unsorted breast cancer cells can be used as a control to compare the tumor initiation ability of BCSCs in xenograft models, now detailed in Note 11 of the protocol (Lines 326-329). The experimental end point is determined based on the regulations laid out the institutional animal ethics protocol; typically, endpoint by euthanasia is usually required once tumor volumes reach 1500 mm3. For BCSC populations and/or higher cell doses (e.g. >1 x 104 cells), this endpoint will likely be reached within 4-8 weeks of MFP injection. For non-BCSC cell populations and/or very low cell doses (e.g. 0.01-0.2 x 102 cells/mouse), tumor initiation/growth should be assessed for up to 8 months post-injection. This is now detailed in Note 14 (Lines 342-347) of the revised manuscript. 

9. “Also, in Figure 4, the authors have shown a figure that has been adapted from a previous publication Croker et al. for in vivo studies. This study has used 5x 105 cells/ml which is very different from what the authors have suggested”. 
Response: We have now revised Section 9 of the protocol to provide more details about the cell range that can be used for limiting dilution analysis (as low as 0.01-0.2 x 102 cells/mouse, up to 1 x 106 cells/mouse); now detailed in Step 9.2 of the protocol. The publication by Croker et. al was aimed at assessed simple differences in tumorgenicity and metastasis between BCSC and non-BCSC cell populations (rather than tumor initiating capacity) and therefore used a single cell dose of 5 x 105 cells/mouse of each sorted population. This is within the cell dose range described in the protocol. 




10. “Also, the authors need to make sure that they have proper permissions for publishing these results as it could be copyright infringement, even if it is from the same group”.
Response: We have received copyright permission for publishing these results in this JoVE manuscript, and these permissions are now included as part of the supplemental information.

11. “Do the authors have better images for the mammospheres with a higher magnification?”
Response: Higher magnification images have been added wherever possible. Unfortunately, generating new figures has become difficult due to the current COVID19 pandemic situation.

12. “Section 5.5, change 7ADD-7AAD”.
Response: This has now been corrected. 

13. “Do the authors have data on the primary and secondary mammosphere formation abilities of the cells that have been sorted?”
Response: Unfortunately, the unpublished data on the primary and secondary mammosphere formation generated in our lab cannot be used in this manuscript as it is earmarked for another publication in preparation. Generating a new dataset for this purpose has become difficult due to the current COVID19 pandemic situation. 

14. “Section 6-Would it be possible for the authors to explain the rationale and references for colony formation assay with fibroblasts. What is the purpose of using fibroblasts in this assay?”
Response: Fibroblast cultures can act as a feeder layer to provide additional microenvironmental support for BCSCs through production of necessary growth and survival factors. Fibroblast feeder layers have been used to study colony forming ability of adult stem/progenitor cells as well as cancer stem cells; e.g. as described in References 68-70.

15. “The author's section on in vivo xenograft model (section 9) focuses more on tumor cells than breast cancer stem cells. This section is redundant as there are previous JOVE publications that demonstrate mammary fat pad injection. The authors should elaborate on the procedures pertaining specifically to BCSCs”.
Response: We thank the reviewer for this suggestion. Section 9 of the protocol has now been changed to make it more specific to generation of xenograft models using BCSC.

16. “In the figure legend for figure 3C, include MDA-MB-231”
Response: The figure legend for Figure 3 has been updated to include this information.
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