Editorial comments:
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.
Response: Many thanks for your valuable comments. We have thoroughly proofread the manuscript and corrected the errors. Importantly, we also had the manuscript proofread by Nature Editing services. See certificate enclosed.

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points and one-inch margins on all the side.
Response: We have formatted the manuscript according to the instructions.

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. Some examples are: 11039047, Thermo Fisher Scientific; 26050088, Thermo Fisher Scientific; C8052, Sigma-Aldrich; H0135, Sigma-Aldrich; 01-107, Merck Millipore, Eppendorf, Clarity™ Western ECL Substrate, NucleoSpin RNA II kit, LifeAct, etc.
Response: We have removed all the commercial language and put the commercial products in the Table of Materials and Reagents.

4. Please revise the following lines as it matches with the previously published literature- Introduction second paragraph first line: TGF beta is secreted by…
Response: We have rephrased the first sentence of the Introduction in the second paragraph from “TGF- is secreted by cells as part of an inactive biological form in which…..” to “TGF- is secreted as an inactive precursor molecule containing the….”.

5. Is figure 3 reprinted from previous publication? If not, please reword the first sentence of the legend as it matches with previously published literature.
Response: We have rephrased this sentence from “During TGF--induced epithelial–mesenchymal transition (EMT), the cells lose their epithelial phenotypes….” to “During TGF--induced epithelial–mesenchymal transition (EMT), the cells undergo loss of epithelial and acquisition of mesenchymal characteristics with enhanced cell motility and invasion ability.”

6. Please revise the Introduction to include following points as well:
a) The advantages over alternative techniques with applicable references to previous studies
b) Information to help readers to determine whether the method is appropriate for their application
Response: We have added the content of “These techniques are the most commonly used analytical tools in the cell biology field…….”in the last paragraph of introduction to clarify the points as mentioned. We also discussed the alternative techniques in the second paragraph of discussion section.

7. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
Response: We have changed all the of revolutions per minute (rpm) to centrifugal force (x g) in the manuscript, including the “rpm” in protocol 1.8. 

8. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.”
Response: We have rephrased the sentences in the imperative tense, for example, the sentence of “The experiments should be repeated at least three times to obtain biological triplicates” in protocol 1.21 has been changed to “Repeat the experiments at least three times to obtain biological triplicates” in protocol 1.22.

9. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
Response: We have divided the actions into individual steps in the manuscript. For example, we have separated the protocol 3.3.2 into four individual steps. 

10. Please ensure you answer the “how” question, i.e., how is the step performed?
Response: We have checked all the steps in the protocol based on the request and added lots of details, such as the incubation time, temperature, to make the steps as clear as possible. 

11. 2.2.6: Please include the reaction set up and thermocycler conditions for PCR. What is the control used in this case?
Response: We have added the conditions for PCR in protocol 2.2.7 and indicated the GAPDH that was used as control in protocol 2.2.5.

12. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Please highlight 3 pages or less 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.
Response: We have highlighted the protocol 3.3 in the manuscript. 

13. Representative Results: Please remove the numbering. Please use paragraph style for this section.
Response: We have removed the numbering and changed the format of the Representative Results section as instructed.

14. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Response: We have obtained the explicit copyright permission from Elsevier and added the sentence of “This figure has been modified from Petersen M. et al. with permission from publisher.” in the legend of Figure 6.

15. As we are a methods journal, please ensure that the Discussion explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
Response: Every step in protocol is important and need to be performed accurately. In the first paragraph of the discussion section, we have presented the applications of the techniques that we used and described alternative techniques of the luciferase reporter assay. We have also added the sentences of “The limitation of immunofluorescence staining is that cells need to be fixed before incubation with antibodies and imaging…..”in the second paragraph of the discussion section, which to clarify the advantages and limitation of the immunofluorescence staining and alternative techniques. 

16. Please do not abbreviate the journal titles in the references section.
Response: We have changed the format of references following the instructions and used full names of the journal titles in the references section.

17. Please upload each Figure individually to your Editorial Manager account. Please combine all panels of one figure into a single image file.
Response: We will follow the instructions when we upload the figures.

18. Please remove the Figure Legends from the uploaded figures. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols.
Response: We have removed the figure legends from the figures and put the legends in the main text of the manuscript in the indicated format. 

19. Please upload table 1 as a separate table and not as table of materials.
Response: We will follow the instructions when we upload the tables. 

20. Please include a table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file.
Response: We have included the commercial products in the Table of Materials and Reagents.

____________________________________
Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
The authors in the manuscript entitled "Studying TGF-β signaling and TGF-β-induced epithelial to mesenchymal transition in breast cancer cells" accurately describe a protocol to study the EMT in breast cancer cells. The introduction is very well-written and contains useful insights to fully understand the rationale of the protocol. The bullet points description of the methods is accurate and very detailed and the authors' background on this subject is extremely consistent. Finally, of interest is the concept to differentiate breast cancer cells undergone EMT towards adipogenic lineage. I consider this manuscript of interest and I do recommend it for the publication, following some minor revisions.

Major Concerns:
There is no major concern about this manuscript.

Minor Concerns:
1.  It would be nice if the authors would clarify the use of different TGF-ß concentrations to induce EMT (e.g. 5 ng/mL, 5 ng/µL, 2 ng/mL and 2.5 ng/µL as described in Fig.4, Fig.5, Fig.6 and Fig.7 captions);
[bookmark: _Hlk52538351]Response: Many thanks for your valuable comments. We have added the “In most cell types, TGF- exerts its biological activity in the concentration range of 0.01-10 ng/mL……”in the last paragraph of discussion section to explain the various TGF- concentrations we used for different experiments. The concentration of 5 ng/µL and 2.5 ng/µL are typos and we have changed them into 5 ng/mL and 2.5 ng/mL.

2. It would be interesting to know if there are examples in literature of in vivo adipogenic differentiation of breast cancer cells undergone EMT.
Response: Many thanks for your valuable comments. There is only one new study of differentiation of EMT-derived breast cancer cells into adipocytes and we have mentioned it in the third paragraph of the discussion part as “Recently, a new study reported a therapeutic transdifferentiation approach by directly targeting EMT-derived breast cancer cells for differentiation into adipocytes…..”.


Reviewer #2: 
Manuscript Summary:
Zhang et al. reported a protocol for analysis of TGF-beta signaling pathway. They reported detail methods for luciferase assay, RT-PCR, immunoblotting, and morphological analysis. They also showed a recent protocol for differentiation into adipocyte-like cells of EMT cells. The manuscript is carefully prepared. Although the assay for TGF-beta signaling analyses may be widely used, detail methods have not been published recently. I have only some comments on this manuscript.

Major Concerns:
1. A recent paper by International EMT association proposed to use a unified terminology to describe EMT (Yang et al. Nature Rev Mol Cell Biol DOI: 10.1038/s41580-020-0237-9). I recommend the authors to use the terms recommended in this paper.
Response: Many thanks for your valuable comments. We have added the “A recent paper by the International EMT association have proposed to describe cells undergoing intermediate E/M phenotypic states as epithelial–mesenchymal plasticity (EMP)……” in the third paragraph of the introduction section.

2. In the protocol, 2.5 ng/ml or 5 ng/ml of TGF-beta were used in the experiments. Why were the concentrations of TGF-beta different? Which do the authors recommend? If lower concentrations of TGF-beta are acceptable, please describe some examples.
Response: Many thanks for your valuable comments.  We have added that “In most cell types, TGF- exerts its biological activity in the concentration range of 0.01-10 ng/mL……”in the last paragraph of discussion section to explain the various TGF- concentrations we used for different experiments and the methods to choose the most suitable concentrations. 

3. For PCR analysis, it is better to use gene name. PAI1->SERPINE1, E-cadherin->CDH1, Snail->SNAI1, etc.
Response: Many thanks for your valuable comments.  We have changed the PAI-1, E-cadherin and Snail to SERPINE1, CDH1 and SNAIL, respectively, in abstract, protocol 2.2.5, protocol 3.2, representative results and figures.

Minor Concerns:
1. Introduction, second paragraph. In addition to LTBP, latent TGF-beta including GARP has been reported to play important roles in the function of TGF-beta. The authors should mention that the small complex associates with LTBP and GARP.
Response:  Many thanks for your valuable comments. We have added the “In addition to LTBP, Glycoprotein A repetitions predominant (GARP) is highly expressed on the surface of regulatory T cells (Tregs) and plays a similar role as LTBP……” in the second paragraph of introduction section. 
[bookmark: _GoBack]
2. There are many typos. Please carefully check the paper. For example, "6 wells plate" should be "6 well plate". "TGF-beta induced EMT" should be "TGF-beta-induced EMT". "Analysis expression of TGF-beta target genes" should be "Analysis of expression of TGF-beta target genes".
Response:  Many thanks for your valuable comments. We have corrected all the mistakes and typos. For example, the "6 wells plate" has been changed to “6-well plates”, "TGF- induced EMT" has been changed to "TGF--induced EMT", “mesenchymal makers” has been changed to “mesenchymal markers”, et al.

Reviewer #3: 
Manuscript Summary:
The manuscript by Zhang et al. extends the authors' previous work regarding TGF-b and EMT in Dr. ten Dijke's group, and summerizesummarize the important protocols. In this manuscript, the authors demonstrate systematic methods to investigate TGF-b signaling and EMT response. The methods include Western blotting, luciferase reporter assay, qPCR and staining.

Major Concerns:
The logical flow is good and the representative results are clear. The protocols are detailed and will provide useful information to the researcher. The methods to determine TGF-b induced signaling and EMT described in this manuscript may contribute to new therapeutic approaches of breast cancer.

Minor Concerns:
1)Some words should be unified.
In Protocols, 2.1.2., Line 2, TGFb should be TGF-b.
In representative results, MCF10A-Ras should be MCF10A-Ras (M2)
2)In Protocols, 2.1.2., Line 2, 5x104 should be 5x104.
3)The scale bars should be included in Figure 6 and 7.
Response:  Many thanks for your valuable comments. We have corrected all the mistakes and typos. For example, we have changed the “Analysis expression of TGF- target genes” to "Analysis of the expression of TGF- target genes", “TGF” to “TGF-”, “6 wells plate" to "6 well plates”, et al. We have also added the scale bars in figure 7. Because the figure 6 was modified from the previously published study, it’s hard for us to add the scale bars. 
