Our responses to the comments are written in red font. 
Editorial comments:
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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
This was done. 

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
This was done. 

3. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
This was done. 

4. JoVE cannot publish manuscripts containing commercial language. 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.
For example: Gibco, Pierce™ Primary 94 Cardiomyocyte Isolation Kit, Invitrogen, FluoroBrite, 3i Marianas Spinning Disk 159 Confocal,
This was corrected.

5. 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.”
This was corrected.

6. The Protocol should contain only action items that direct the reader to do something.
This was corrected.

7. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step
This was corrected.

8. Please ensure you answer the “how” question, i.e., how is the step performed
This was corrected.

9. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 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.
The entire protocol section is <2.75 pages long. 

10. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.
This was done.

11. All images with microscopes should have a scale bar.
This was corrected.

12. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.
This was corrected.

13. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results. Details of the methodology should not be in the Figure Legends, but rather the Protocol.
This was done.

14. 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
This was corrected.

15. Video images: Please make a video in mp4 instead of uploading separate individual images.
This was corrected.

16. Please remove trademark (™) and registered (®) symbols from the Table of Equipment and Materials. Please sort the tables in alphabetical order.
This was corrected.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript describes a recently developed novel technique that uses silicon nanowires (SiNWs) for intracellular bioelectric interrogation different non-excitable cells at submicron spatial resolution. The authors showed that SiNWs can be spontaneously internalized by myofibroblasts to form a seamless integration with the cytosol and intracellular organelles. They further demonstrated that these cell-silicon hybrids can be applied to study the electrical coupling of cardiac cells and compare how myofibroblasts couple to one another or to cardiomyocytes. The high spatial resolution of the current technique, combined with its easy implementation and high levels of flexibility, makes it a promising candidate for high-resolution intracellular bioelectric interrogation.
We thank reviewer for the support in our manuscript. We addressed the concerns as described in our response to each comment. 

Minor Concerns:
1, Page 4, line 202. "Although SiNW will undergo spontaneous internalization into many cell types, such as cardiomyocytes and neurons, will need the SiNW to be treated to allow their internalization." can be revised as "SiNW will undergo spontaneous internalization into many cell types, such as cardiomyocytes and neurons, after surface modification."
We thank the reviewer for bringing up this issue. The intention was that many types actually do not need surface modifications. We changed the sentence to- “Although SiNW will undergo spontaneous internalization into many cell types, some cells, such as cardiomyocytes and neurons, will need the SiNW to be treated to allow their internalization” (see lines 200-202).

2, As the manuscript focusses on the high spatial resolution of cell-silicon hybrids for bioelectric interrogation, I would suggest the authors to include some discussion on the temporal resolution of the current method and the stability of the SiNWs.
We appreciate the reviewer’s suggestion and have accordingly added the relevant short discussion (see lines 386-391). In this context, it is important to emphasize that the spatial resolution is an inherent feature of the SiNWs we used and will be determined by their size. However, the temporal resolution is primarily dependent on the microscope that is used, i.e. the frame rate and the need to change optical switches will determine the temporal resolution and not the cells or SiNWs used. We haven’t tested the long-term stability of the SiNWs in vitro, but no noticeable degradation was observed within the 7 days of culture we performed.

Reviewer #2:
The manuscript "Bioelectric Investigation Using Silicon Nanowires and Optical Stimulation" presents the technical detail to perform Ca2+-propagation studies intra- and inter- cellular in myofibroblasts and cardiomyocytes with internalized silicon nanowires. There are several points unclear through the document that the authors need to address:
We thank the reviewer for highlighting these missing and misleading data. We have addressed them as noted for each comment.

1. Protocol

a. Step 1.2: Write the full name for "pen/strep", or have a list of abbreviations and their meaning.
This was corrected. 

b. Step 1.4: Rinse off with what? Specify it.
This was corrected. 

c. Step 1.5: Mentioning that a cell will proliferate 80% in 2-4 days is too vague. What is the seeding (total cells or density) for such outcome? Do the isolation kit provide such data?
We added the ratio of digested hearts per dish to 1.3. 
[bookmark: _Hlk41903885]
d. Step 1.8: Use the proper description of a bio-hood, such as biosafety laminar flow hood.
This was corrected. 

e. Step 1.10: Maximum power does not indicate the used power, which can vary from equipment to equipment. Include the actual used power. In addition, the description of "Sonication time and power should be optimized for different sonicators, and different cells as shorter durations will yield longer SiNWs" is unclear. Please provide some examples or points of reference.
We appreciate the reviewer’s comment and realize the lack of actual used power. Unfortunately, the specific bath sonicator we used does not document the actual maximal power. Additionally, it is difficult to anticipate the power needs for other labs attempting to reproduce this study, as the necessary power may vary based on the size, volume, and use history of other sonicators. In order to address this concern, we have added a note emphasizing the importance of empirically determining the appropriate power and duration of sonication, which is also the method by which we identified the parameters used in this report. 

f. Step 1.11: Rinse with media … which kind of media?, cell culture media? Specify the required media. In addition, the text "Note that different cell types may need different SiNWs concentration and/or internalization times" should be moved to the end of this step.
This was corrected. 

g. Step 1.12, 2.4, 2.6, 3.1: "37C" or "20C", the sign of degree is missing between.
This was corrected. 

h. Step 1.12 and 2.1: Instead of "Aspirate" use "Remove" as the action descriptor.
This was corrected. 

i. Step 1.12: How is the fibronectin or collagen pre-treatment done?
We thank the reviewer for bringing this important issue up. We have updated the collagen coating procedure in [1.12]. 

j. Step 1.13: Under which conditions the SiNWs will be observed internalized in a confocal microscope? At which excitation and emission wavelengths will them be assessed?
This was corrected (in 1.14). 

k. Step 3.1: In "CO2", the "2" is written as a sub-index.
This was corrected. 

2. Results:
a. Line 204: How should SiNW be treated for internalization? It is not clear at this point.
We thank the reviewer for bringing up this issue. The intention was that many types actually do not need surface modifications (as done here). We changed the sentence to be clearer (see lines 200-202).
b. Line 226: Fig. 2A is a cartoon of the ideal experiment, it is not a representative example as stated.
We thank the reviewer for bringing this to our attention. Fig. 2A was changed to Fig. 2 (see line 224). 

c. Line 271: Figure caption for (A) is wrong with respect to what that panel shows.
This was corrected (see lines 265-267). 

3. Discussion:
a. Line 302, it should be noted that cardiac cells can internalize other nanostructures, as previously reported PMID: 29273321 / DOI: 10.1016/j.jconrel.2017.12.018 and PMID: 31341535 / PMCID: PMC6612997 / DOI: 10.1155/2019/7683051 . Authors should include a statement regarding this point.
We thank the reviewer for his comment, and we added a short discussion to clarify this point (see lines 301-303). 
.   
b. Lines 316-319: Authors should illustrate what are the possible expected changes of using a new line of cells. In addition, this reviewer considers that instead of "a new line of cells" the authors should consider changing to "a different line of cells".
This was corrected (see lines 314-315). 

c. Line 368: "may result I cellular damage". This reviewer thinks this phrase should be "may result in cellular damage". Please correct.
This was corrected (see line 372). 

d. Lines 373-374: "However, the data collected were still enough to obtain statistical significance, despite the small data set" => the wording of this phrase is awkward, please re-phrase.
This was corrected (see lines 378-380). 
 
Reviewer #3:
Manuscript Summary:
The manuscript describes a protocol for the optically addressable intra-cellular interrogation, using p-i-n core-shell silicon nanowires. It is demonstrated that optically excited cells with internalized SiNWs show stimulation-dependent calcium flow upon calcium imaging. The protocol is detailed and unbiased, however the videos were not yet available for the review (just the captured stills).
We thank reviewer  for the support in our manuscript. We addressed the concerns as described in our response to each comment. 

Major Concerns:
The protocol claims bioelectric investigation, while it's still not clear, as is apparent from [12], that the stimulation mechanism is indeed electric. In the accompanying research paper [12], possible photo-faradaic mechanism is proposed to happen on the exposed p and n parts of the p-i-n core-shell structure. The ratio of the exposed surface areas available for the faradaic reactions hugely favors the outside of the SiNW, and the overall reaction is limited by the very small (<100 nm in diameter) exposed area in the center of the base of the nanowire. This suggest that the possible mechanism may be photothermal in origin. While a JoVE publication server to demonstrate the protocol, it may be not the best idea to label a protocol as a bio-electric while this was not demonstrated to be the case beyond reasonable doubt. I propose to re-think the title and the claims for the bioelectric stimulation, and to add a short discussion of the possible stimulation mechanisms.
We thank the reviewer for pointing out this important issue regarding our title. We agree with the reviewer that the stimulation mechanism (electric vs. thermal) is uncertain at this point. Although we used the term “bioelectric investigation” to describe the electrical activity and the signal propagation within and between the cells and not to describe the phenomena occurring at the SiNW-cytosol interface, we can understand why this title might be misleading and confusing to our readership. Thus, we changed the title of the manuscript to “Silicon Nanowires and Optical Stimulation for Investigations of Intra- and intercellular Electrical Coupling”.

Minor Concerns:
The stability of the internalized SiNWs was not discussed. It is know that silicon nanostructures can degrade in a water environment, over the course of hours. I would like to see some discussion of the stability issue.
We appreciate the reviewers concern and added the relevant short discussion (see lines 386-391). We haven’t tested the long-term stability of the SiNWs in vitro, but no noticeable degradation was observed within the 7 days of culture we performed. Although this time frame will allow to conduct most in vitro experiments, it is expected that the SiNWs will allow stable photo-stimulation for longer timespans, but this should be verified in a separate study which is outside the scope of this method manuscript. 

A few sentences regarding the preparation of the SiNWs by the CVD method would be useful, instead of referring the reader to a previously published paper. In particular, the final dimensions and the doping concentrations of the SiNWs would be particularly useful to the reader.
We thanks the reviewer for this comment. We have added the diameter and length of the SiNWs to the manuscript (see line 203). However, the SiNW synthesis protocol is extremely technical, and requires specialized equipment, thus we decided not to elaborate on this to keep the scope of the manuscript in the biological implementation. 


Reviewer #4:
This work outlines guidelines for in vitro photostimulation experiments using silicon nanowires is useful and timely, building upon the extensive tutorial methods published recently by this group: Parameswaran, R., Koehler, K., Rotenberg, M. Y., Burke, M. J., Kim, J., Jeong, K. Y., et al. (2019). Optical stimulation of cardiac cells with a polymer-supported silicon nanowire matrix. Proc. Natl. Acad. Sci. U. S. A. 116, 413-421. doi:10.1073/pnas.1816428115.
Unlike in that work, this one concentrates on the cell imaging aspects. I think this video is worthwhile to produce, I have a few considerations which should be added to the text to benefit readers of this work:
[bookmark: _Hlk41913425]We thank reviewer for the support in our manuscript. We addressed the concerns as described in our response to each comment. 

1. On line 172 there is a discussion on laser power (1-10 mW) it should be mentioned what are the typical power densities which are needed to elicit stimulation, i.e. the areal power density in mW/mm2. This is the important figure of merit that people have to consider when performing these experiments.
We thank the reviewer for this extremely important clarification. We have added the relevant data to the protocol (see line 171). 

2. It would be good to comment more on the stimulation mechanisms at play, for instance photothermocapacitive or photofaradaic, what is to be expected to these Si-NW materials? What should people entering this field consider? What could be generally applicable to other nanoscale light transducing materials?
We thank the reviewer for bringing up this issue, which we have disregarded in our initial manuscript. We added a short discussion to address this issue (see line 366-369).

3. line 116 - what is the sonication power? this is a very critical parameter. Are there limits where the nanowires can be damaged? more details for practical consideration would be appreciated here.
[bookmark: _GoBack]We appreciate the reviewer’s comment and realize the lack of actual used power. Unfortunately, the specific bath sonicator we used does not document the actual maximal power. Additionally, it is difficult to anticipate the power needs for other labs attempting to reproduce this study, as the necessary power may vary based on the size, volume, and use history of other sonicators. In order to address this concern, we have added a note emphasizing the importance of empirically determining the appropriate power and duration of sonication, which is also the method by which we identified the parameters used in this report (see line 118-119). 

Good luck with production of the video!


