Dear Dr. Krishnan,
 
Thank you very much for sending us the review comments. We tremendously appreciate the insightful and valid comments raised by you and all reviewers. We have made corresponding improvements, which we believe added further value to our manuscript. 

Specifically, we have revised the protocol to avoid previously published work. We have added detailed steps for CRISPR/Cas9 gene editing and gel preparation in the protocol section. We have addressed all reviewer’s questions on the YAP N/C ratio in response to different substrate stiffnesses by providing new experimental evidence for both B2B and PC9 cells in Figures 1A and 2A, respectively. We have added additional data on PC9 and B2B cells and the genomic sequence map in Supplementary Figures 1, 2, and 3. We have added new discussion on the critical experimental steps, troubleshooting, limitations, significance, and future applications of this technique. We have updated our Material Table with the correct names, company titles, and catalog numbers. We have confirmed that our manuscript is correctly formatted for the Journal of Visualized Experiments and corrected all grammar or spelling issues. We have tracked all the changes within the revised manuscript to identify all of the edits. Please feel free to inform me if there is any question. 

We now address the editor's and the reviewers’ comments point by point. Thanks. 

Best Regards,
Xin


Please note that the reviewers raised some significant concerns regarding your method and your manuscript. Please revise the manuscript to thoroughly address these concerns. Additionally, please describe the changes that have been made or provide explanations if the comment is not addressed in a rebuttal letter. We may send the revised manuscript and the rebuttal letter back to peer review.


Editorial comments:
Editorial Changes
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.
Answer: We appreciate Editor’s thoughtful comments. We have proofread the manuscript and corrected all spelling and grammar issues. 

2. Please provide an institutional email address for each author.
Answer: We have provided an institutional email address for each author. The newly added email is for the author Mr. Justin Zhang (justinzhang@ucsb.edu). The updated list of the authors and their institutional email addresses are: 

Qin Luo (qin.luo@ufl.edu)
Miao Huang (huangmiao@ufl.edu)
Chenyu Liang(liangc@ufl.edu)
Justin Zhang (justinzhang@ucsb.edu)
Gaoming Lin (g.lin@ufl.edu)
Sydney Yu (sydneyyu@ufl.edu)
Mai Tanaka (maitanaka@ufl.edu)
Lepler Sharon (leplese@ufl.edu)
Juan Guan (juanguan@ufl.edu)
Dietmar Siemann (siemadw@ufl.edu)
Xin Tang (xin.tang@ufl.edu)

3. Please revise the following lines to avoid previously published work: 87-88,91-92,93,96-97,102-105. Please refer to the iThenticate report attached.
Answer: We appreciate Editor’s important suggestions. We have revised subsection 1 and subsection 2 in the manuscript. 

4. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Answer: We appreciate Editor’s important suggestions. We have revised the manuscript and avoid all the personal pronouns including “I”, “we”, “our”, “you” and “your”.

5. 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.
For example: MycoAlert Mycoplasma Detection Kit, Nikon A1R, Nikon Ti2-E, Nikon NIS-Elements, Kimwipe, SpinView, DiaLamp, etc.
Answer: We thank Editor for the important comments. We have removed all commercial language from our manuscript and have used generic terms instead. We have referenced all commercial products sufficiently in the Table of Materials.

6. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.
Answer: We have adjusted the numbering in the Protocol.

7. Please revise the Introduction to include all of the following:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
Answer: We thank Editor for the instructive comments. We have included the above requirements in the Introduction section. 

8. 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 add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g., button clicks for software actions, numerical values for settings, etc.) 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.
Answer: We thank Editor for the important comments. We have added more specific details in the protocol sections and the protocol is easy to be replicated by viewers.

9. For time units, please use abbreviated forms for durations of less than one day when the unit is preceded by a numeral throughout the protocol. Do not abbreviate day, week, month, and year. Examples: 5 h, 10 min, 100 s, 8 days, 10 weeks
Answer: We thank Editor for the invaluable comments. We have changed all the time units that are less than one day to the abbreviated form. 

10. Line 90-92: Please specify how the expression is checked using epifluorescence microscope. Please include the details of settings, objective, etc.
Answer: Thanks for suggestions. We have added specific settings of objective, laser intensity, and channel in subsection 1.3.

11. Line 93: how is the correct integration confirmed by Genomic sequencing? Please include a citation if necessary.
Answer: We have added the procedure in subsection 1.4. The correct integration is confirmed by extracting genomic DNA from gene-edited cell lines, performing PCR using primers flanking the genomic insert, and sequencing to confirm the insertion at the correct genomic loci. We have added two citations (Guan, et al., 2017 and Feng, et al., 2017) into the manuscript. 

12. Line 94-95: Please include more details for the use of fluorescence microscope. Are there any specific settings? How is reduction in fluorescence compared? What is the control used?
Answer: We have added the specific settings for microscope, which are the same as subsection 1.3 and 1.5. We compared the fluorescence by digitally measuring and quantifying the pixel intensity using ImageJ software. The cells that have gene knockdown show no green fluorescence. We used non-gene-edited cells as control. 

13. Line 96-97: Please specify the conditions for performing FACS. How are the cells collected? How are the cells prepared for FACS? Add references wherever necessary.
Answer:  We have added the details into subsection 1.6. To prepare cells for FACS sorting, cells are trypsinized and resuspended in PBS buffer. Cells with mNeonGreen2 fluorescence above background level compared to parental cell lines are collected in two enriching rounds of FACS sorting.

14. Line 101-103: Please include the details like cell density, volume of the medium, etc.
Answer: We appreciate the thoughtful comments raised by Editor. We have included the details for cell maintenance in subsection 2.2.

15. Line 104-105: Is the test for mycoplasma performed according to the manufacturer’s protocol?
Answer: Yes, we have performed mycoplasma according to the manufacturer’s protocols. We have added the confirmation in subsection 2.3.

16. Line 117-118: How is the checking done?
Answer: We have added the details for checking procedure in subsection 3.1.4.

17. Line 138-139: Please remove the link form the line and add it as a reference.
Answer: We have removed the link from the line and added it as a reference.

18. Line 154-155: Please specify the size of the Petri dish used.
Answer: We have specified the size of the Petri dish as 35 mm and added this information into the subsection 5.1.

19. Line 209-210: Please mention the unit of flow rate. How much water is added into the bath of the chamber?
Answer: We have added the unit (mL/min) of the flow rate and the volume of water (40 mL) into the subsection 6.1.

20. Please include a one-line space between each protocol step and then 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.
Answer: A one-line space was added between each protocol step. The steps of cell imaging were highlighted in yellow for the video.

21. As we are a methods journal, please revise the Discussion to 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
Answer: We thank Editor very much for these important suggestions. We have added 3 paragraphs at the beginning of the discussion to include a), b), c) and d). We have included e) in the last paragraph of the discussion.

22. Title case and italicize journal titles and book titles in the references. Please do not use any abbreviations. Article titles should start with a capital letter and end with a period and should appear exactly as they were published in the original work, without any abbreviations or truncations.
Answer: We thank Editor very much for these important suggestions. We have changed the title according to the requirements.

23. Figure 1/2/3/7: Please specify what the dotted irregular shaped of white and yellow represent in the figure legends. Please include scale bars in all the images of the panel. Revise the label to “ t = 0 h, 1.5 h, 3 h, etc” instead of “ t = 0 hours, 1.5 hours, etc.”.
Answer: We appreciate the comments from the Editor. The white and yellow dotted outlines were specified in the captions of Figs. 1&2&3&7. Scale bars were included in all images and the labels were changed.

24. Figure 3: Please revise the label “hours” by “h”.
[bookmark: OLE_LINK108]Answer: The label was changed.

25. Figure 5: Please revise the X-axis label to “ Time (h)”.
Answer: The label was changed.

26. Figure 6: Please define what the grey dashed lines represent in the figure legends.
Answer: We appreciate the thoughtful comments raised by Editor. We deleted the grey dashed lines, because the grey dashed lines only help to show the range of YAP N/C ratio and represent no specific meaning. 

27. Figure 8: Please include scale bars in all the images of the panel.
Answer: Figure 8 was deleted based on the reviewer’s comment.

28. Please revise the 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. Please sort the Materials Table alphabetically by the name of the material.

Answer: We thank Editor for the thoughtful suggestions. We have revised the Material Table and sort the material alphabetically.


____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
That "conventional methods for live cell imaging are … labor-intensive and error-prone" is certainly true. Here the authors introduce a novel integrated software system that consists of a home-built software program, titled "Automatic Multi-functional Integration Program (AMFIP)", which enables automatic multi-channel imaging acquisition, along with a suite of quantitative imaging analysis and cell traction computation packages. This could be very useful for laboratories wishing to study in vivo locations of YAP molecules in response to force or soluble factors.

Major Concerns:
My only major concern is that the experiments that relate to elastic modulus (4. Gel preparation) were not shown. These would presumably have shown YAP moving into the nucleus - this would be very nice to see. Fig 6, which shows cell spread with N/C YAP is not the same thing. This experiment would go far toward supporting all their methodology.
Answer: We appreciate the invaluable comment raised by the reviewer. We have added the new data showing YAP N/C ratio vs. substrates’ elastic modulus of B2B cells into Fig. 1A and of PC9 cells into Fig. 2A.

Minor Concerns:
Methods:
Protocols for cell work and image analysis probably don't need to be in such detail.
Answer: We appreciate the important comment raised by the reviewer. The editor requires details and specific settings in both the imaging process and data analysis, because of the demand for a method journal. 

Results:
a. They show same cells from Fig 1 and 2 at 10 hours, would be more informative to see full image for other cells.
Answer: We thank the reviewer for the thoughtful suggestions. We have added the time-lapse images of another 5 cells for both B2B and PC9 cells into Supplementary Figs. 1 and 2. 

b. Figure 4 doesn't appear in the results section -suggest re-order to include in the methods section.
Answer: We thank the reviewer for the important comments. We have added the description of the calculation of YAP N/C ratio in the Results referring to Figure 4. 

c. Would delete Fig 8 and reference in discussion. Doesn't add to the presentation.
Answer: We thank the reviewer for very insightful comments. We have deleted Fig. 8. 

e. (MAJOR) Where are experiments that would show results of increasing substrate stiffness?
Answer: We appreciate the invaluable comment raised by the reviewer. We have added the new data showing YAP N/C ratio vs. substrates’ elastic modulus of B2B cells into Fig. 1A and of PC9 cells into Fig. 2A.

Discussion
P 1: Should not refer to "YAP/TAZ" in discussion intro as they have only studied YAP.
Answer: We thank the reviewer for pointing out this. We have removed TAZ. 

P 2: Comments on N/C being lower than B2B are not convincing, and beside the point. If they wanted to make a point, they would need to image the way everyone else is imaging. Also cell lines differ in terms of source, culture, etc - and very likely that are not studied directly during spreading - or in the case of their PC9 - not spreading. Entirely too speculative; suggest just show data and compare between the spread B2B and the non-spread PC9 in their experiments.
Answer: We appreciate the invaluable comment raised by the reviewer. We fully agree with the reviewer and have removed all speculative statements from both Results and Discussion sections. 

P 4,5: Very interesting results regarding peri-nuclear force, I hope they follow up with this.
Answer: We appreciate the insightful comments and kind encouragement from the reviewer. We fully agree with the reviewer and will follow up with this.

Reviewer #2:
Manuscript Summary:
The manuscript describes a setup to perform live imaging of YAP localization and traction force generation of cells, followed by analysis using a custom-written software. Successful implementation of this optical imaging-based approach will be useful in characterizing mechanotransduction processes of live cells as they interact with substrates. The following revisions are suggested.

Major Concerns:
1. It will be useful to establish a positive control to show whether nuclear/cytoplasmic YAP and traction force values scale with varied hydrogel stiffness as expected in order to demonstrate the validity of the method.
Answer: We appreciate the invaluable comment raised by the reviewer. We have added the new data showing YAP N/C ratio vs. substrates’ elastic modulus of B2B cells into Fig. 1 (A) and of PC9 cells into Fig. 2 (A). The traction force values of both cell lines increase as the substrate’s elastic moduli increase.  

2. Although molecular biological protocols for CRISPR are reported elsewhere, it will be important to include more information in the manuscript, including a sequence map, sequence verification of CRISPR editing and information on the timeline to generate the CRISPR-edited cell lines. Can the cell lines be made publicly available so that others can reproduce the results?
Answer: We appreciate the reviewer’s important suggestions. We have included a sequence map into Supplementary Fig. 3 and the detailed description of sequence verification into Protocol subsection 1. The timeline to generate the CRISPR/Cas9-edited cell line is on the order of 12 months. Yes, the cell lines are made publicly available and we are very happy to ship the lines to any other laboratories.

3. More information is needed to describe polyacrylamide gel preparation. For instance, what adhesion molecule was used, and how was it functionalized to the gel? How was the Young's modulus of the gel characterized?
[bookmark: _GoBack]Answer: We thank the reviewer for the thoughtful suggestions. We added 10 key steps for polyacrylamide gel preparation into the subsection 4. In this study, fibronectin is used as adhesion molecule and is functionalized to the gel. Young’s modulus of the gel is characterized by the concentration of components in the gel solution and atomic force microscope (AFM). References 13 and14 that report the entire functionalization and characterization processes from our group are also added into the manuscript to provide more detailed information.

4. As a method paper, it will be important to list some potential pitfalls and corresponding troubleshooting strategies of the method.
Answer: We appreciate the reviewer’s very important comments. We have added “potential pitfalls” and “trouble shooting steps” into the first three paragraphs in Discussion.

5. It will be useful to discuss the generalizability of the described method to other types of imaging platforms, mechanosensitive transcription factors, and hydrogel systems.
Answer: We thank the reviewer for the invaluable comments and we fully agree. The method can be applied to many other imaging platforms, including but not limited to Nikon, and we have stated this in Introduction. In our own lab, we have been using this method in other custom-built microscopes. For example, we have used this method to image mechano-sensitive Ca2+ and membrane voltage signals. We have used gelatin, PEG, Matrigel, and collagen I gels in other on-going projects, in addition to the PA gels adopted in this paper. We have shared the source codes and algorithms (the link is provided in the Reference) to the scientific community.

Minor Concerns:
1. Fig. 5. It will be more informative to present the data in X-Y dot plots with data fit whenever appropriate, rather than presenting as bar graphs.

Answer: We appreciate the thoughtful comments from the reviewer. We have changed Fig. 5 from bar graphs to dot plots.

2. Fig. 8. While inclusion of electrophysiology in this context is novel, this seems out of scope for the paper, especially since no detail is presented in the protocol in terms of how the electrophysiology component was set up in the system and, how the data were acquired and analyzed.
Answer: We thank the reviewer for very insightful comments. We have deleted Fig. 8. 


