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Review Editor
Journal of Visual Experiments
Dear Dr. Bajaj,	
We would like to thank you for handling the submission of our manuscript and sending us the editorial and reviewer comments on our manuscript “Controlled Strain of 3D Hydrogels under Live Microscopy Imaging”. We thank the reviewers for taking the time to provide us with their helpful suggestions, which have led to the improvement of the manuscript. Specifically, based on the reviewer’s suggestions, we included 1 new figure, 1 new table, and modified several parts of the manuscript.
All changes to the manuscript are written in green. Below, we copy (in black) the reports written by the editor and reviewers, and follow them by our detailed point-by-point response (in green) to all of the issues raised by the reviewers, while quoting the modified/new text in italic form.
We hope that with these revisions and explanations, our updated manuscript can be accepted for publication in the Journal of Visual Experiments. If any further changes will be required, please do not hesitate to contact us.

We thank you in advance for your consideration.

Sincerely yours,
Avraham Kolel and co-authors



Editorial comments:
NOTE: Please read this entire email before making edits to your manuscript. Please include a line-by-line response to each of the editorial and reviewer comments in the form of a letter along with the resubmission.

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
Response: We have proofread the manuscript.

• 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. 
Response: Details about specific button clicks were added to Protocol 7.1.1-7.1.2 for clarity. These include when to press the following buttons:
· "Go To Zero Servo Pos"
· "+1"
· "-1"
• Protocol Numbering:
1) Add a one-line space between each protocol step. 
Response: We added one-line spaces between each step.
• Protocol Highlight: After you have made all of the recommended changes to your protocol (listed above), please re-evaluate the length of your protocol section. There is a 10-page limit for the protocol text, and a 3- page limit for filmable content. If your protocol is longer than 3 pages, please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps. 
1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting. 
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next. 
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length. 
4) Notes cannot be filmed and should be excluded from highlighting.
Response: We have reviewed which sections were highlighted and added the following sections to the highlighted protocol for flow and clarity:
· Parts of Protocol 2.1
· Protocol 2.2-2.4
· The last sentence of Protocol 5.3 was highlighted
· Protocol sections 6.2-6.4 were highlighted
· Protocol 7.1, 7.1.1-7.1.2, & 7.1.4 were highlighted
• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
Response: We ensured that this is indeed the case and made additions based on reviewer comments.
• Figure/Table:
1) Fig 4: Add scale bars. 
Response: A scale bar was added to Figure 4, additionally, we altered the color and highlighted the relevant items for this figure in order to improve its clarity.
2) Place all legends beneath the representative results. 
Response: All legends were relocated underneath the representative results.
3) Please provide each figure (if multiple panels are present per figure, keep them within 1 file) as an individual SVG, EPS, AI, TIFF, or PNG file.
Response: We will upload all figures as TIFF files.
4) Please upload only the final figure files, there seem to be some copies.
Response: We attempted to do this for our initial submission, however there were errors that were not correctable from our side. This should no longer be an issue.
• References:Please spell out journal names. 
Response: All journal names were spelled out in full.
• 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 parafilm, 
Response: We have removed the following names of products:
· Parafilm
· Alexa Fluor 546
· Sephadex G-25
· Arduino
They were replaced with the following (respectively):
· Sealing film
· Fluorescent dye
· Dextran gel
· Microcontroller
• Table of Materials: Remove TM symbols.
Response: TM symbol was not found in the table of materials. 

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]." 
Response: We have attained reprint permission and have uploaded it along with this response document and the manuscript.



____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this work Kolel et al. described in detail the method and the protocol previously used in Robia et al. (Annals of Biomedical Engineering, 2019) to perform in vitro stretching of 3D cellular constructs. The work might be of particular interest to scientists which need to investigate the role of mechanical active forces in the crosstalk between cell and the surrounding matrix. The described methodology is clear and easiest to reproduce.

Major Concerns:
None

Minor Concerns:
- In line 192 authors say that, during the preparation of hydrogel embedded with cells, cells have to be kept on ice until use: is it possible to damage cells for the low temperature or is it this passage fast? Please indicate the time. 
Response: Clarified on line 183-184, “Keep the cells chilled until use (do not exceed more than half an hour to avoid damaging the cells).”

- Line 206/207: what is the initial solid concentration of beads used as fluorescent markers for hydrogel deformation? 
Response: Solid concentration was added, “suspension [2% solids] in water” (line 141).

- Figure 7: apparently, it seems that there is a square grid in the gel. Is that grid the result of image stitching? If yes, please indicate the used software.
Response: Clarified on line 428-431:
· “Tile images were captured and stitched using the confocal microscope software (See Table of Materials). (A) A single stitched tile Z-slice image of a fibrin gel sample with relatively homogeneous fiber density. This is an acceptable gel for stretching experiments. (B) A single stitched tile Z-slice image of a fibrin gel sample with relatively inhomogeneous fiber density due to improper thrombin and fibrinogen mixing pre-polymerization.”
In the Table of Materials, the software information used was added:
· "ZEN 2.3 SP1 FP3 (black), Carl Zeiss AG, Release Version 14.0.0.0"
- Figure 10 (Currently Figure 9): Is the accumulation of particles a consequence of compression (Poisson effect) in z-axis? Is it possible that the fluorescent signal coming from adjacent slices can affect the calculation of strain/deformation in each slice? Please, add some comments to the text. What is the optimal z-slice height for the evaluation of strain/deformation in each slice? Please, indicate these data in the manuscript.
Response: This figure is listed as 9D in the revision. Indeed, the accumulation of particles in Figure 10B is likely due to compression in the z-axis. We do not suspect that the increased bead density affects our calculation of strain, as we follow large bead aggregates and can detect them clearly after each stretch magnitude, even when the bead density is high. We comment on this issue in the revised protocol: 
· A note was added to Protocol 10 on lines 330-332: "NOTE: Compression in the Z-direction (Poisson effect) can lead to an increase in bead density as stretch increases, therefore we suggest choosing bead aggregates large enough so they are clearly identifiable."
We have chosen the Z-slice height for strain evaluation in the center of gel. This allowed us to return to the same z-slice after each stretch magnitude. We comment on it in the revised protocol 
· A note was added to Protocol 6 on lines 259-262: “NOTE: At different XY locations, the thickness of the gel can vary. This section of the protocol measures the minimum thickness of the gel, allowing us to determine the gel quality and indicate if it is sufficient for stretching. Additionally, finding the center of the gel provides a reference point to return to post-stretching, whether static or dynamic.”
- The graph in Fig. 10D (Currently Figure 9D) indicates that the hole deformation exx(hole) is almost completely transferred to the gel exx(gel), nevertheless the measurements of exx(gel) have been performed by considering only few pairs of particles/aggregates of particles. It is not clear if inside the gel gradients of strain can arise or if strain is homogeneously distributed Quantifying the deformation field by performing a traction force microscopy experiment would clarify this point.
Response: This figure is now listed as 9D in the revision. Indeed, measuring the internal strain gradients in the gel is an important level of resolution to our system. However, it has remained challenging for us to measure it due to the movement of the gel in the x (displacement) and z (compression) axes under microscopy during stretch. For this reason, we performed finite element simulations in order to provide prediction for the internal strains. We added Figure 13 to provide a portion of these results and discussed it in the results and discussion sections. The additions are listed below:
· In the results section, lines 374-380: "Since it has proven difficult to perform in-depth analysis of the internal strains in the entire gel, we provide here preliminary results of finite element (FE) simulations performed on 2D continuous material given the mechanical properties of fibrin (Figure 13). The external strain of the cut-out is ~40% and the color-map represents the stretch-induced strain field. The color-map ranges from 38%-42%, indicating that gel strains are relatively homogenous throughout the circular gel area. We note that if other gel geometries are used, gradients in strain may arise, and this is a topic for future studies.”
· And in the discussion section, lines 522-526: "In the current protocol, we focused only on gels in a circular geometry. Under such conditions, internal strains are relatively homogeneous throughout the gel, as predicted by our FE simulations (Figure 13). However, if other gel geometries will be considered by modifying the cut-out section of the silicone, gradients will emerge."

Typos:
- Line 87: 1 KPa → 1 kPa.
- Line 128: 2.5 um → 2.5 ul. 
- Line 129: 1 um → 1 ul. 
- Line 144: soak in NaOH 0.2 M, for 0.5 hour… → soak in 0.2 M NaOH for 0.5 hour, …
Response: Typos were fixed.


Reviewer #2:
Manuscript Summary:
In this article, the authors present an elastic silicone strips based method that allows external stretching of 3D soft hydrogels. The stretching system can be easy to replicate in other labs with common laboratory instruments. The combination of confocal microscopy gives the system the ability to observe and analyze the hydrogel fiber structure and cell morphology in real time, which may have great application potential in investigation of 3D cell culturing under dynamic stretch. There are several comments from this reviewer that need to be addressed before this paper could be considered further.

Major Concerns:
Lack of experiments results on cell cultured in this system. 
Although author has declared that the gel can keep adhesion over a period of 5 hours under a static stretch of 10%, it is still quite short compare the common cell culture period (3 to 7 days).
Response: The reviewer is correct that 5 hours is relatively a short period for cell culture. We are currently testing longer adhesion times for cell culturing in order to improve our methodology. In ongoing experiments in our lab, we have demonstrated the adhesion of cell-laden fibrin gel to the silicone strip for over two days. These data will be published in future work.
The author didn't demonstrate the adhesion of gel under dynamic stretch and the gels is very likely to fall off in this situation. If the system can only be used for static stretch, there have been many alternative existing methods available for researchers.
Response: We thank the reviewer for highlighting this issue. To respond to this comment, we performed dynamic stretch tests and provided the results in Table 1. Additionally, we added the following paragraph to the representative results section on lines 381-386:
· “In order to demonstrate that embedded fibrin gels can sustain adhesion to the silicone strip at high strains (0 to +30%) and frequencies (up to 1 Hz), we ran preliminary tests (protocol for this test is not included in this work) showing no detachment of the gels from the inner walls of the cut-out. Three gels were tested, gel 1 for a total duration of ~87 minutes, gel 2 for 60 minutes & gel 3 for 30 min total (Table 1). In all three of these cases fibrin hydrogels maintained their adhesion.”
· A legend was also added for Table 1 on lines 477-480: "Table 1: Representative results of dynamic stretch proof of concept. Three gels were embedded in silicone strips and stretched dynamically (1 Hz) for various durations. Strains ranged from zero to various magnitudes above 30%. All three gels of these successfully sustained their adhesion to the inner walls of the circular cut-out of the silicone strip.”
We also made some changes and additions to the discussion on lines 514-520:
· “(i) Application of a cyclic stretch regime to cell embedded hydrogels. As dynamic movement of the motor is encoded by the microcontroller software, any cyclic profile can be programmed, constrained only by the resolution and the rotation speed of the motor employed in the system (more details available in Roitblat Riba et al.41). In this work, we demonstrated that fibrin gel can sustain adhesion under dynamic stretch (Table 1). Though further testing is necessary, the application of cyclic loading would give insights into the dynamic response of the hydrogel and embedded cells to external cyclic loading.”
Minor Concerns:
Gels under stretch undergo inhomogeneous force application and strain. The image analyses of strain field are great in this article while the force analysis is insufficient. 
Response: In order to measure the force (or stress) from the strain field, we need to know the elastic moduli at each point. This information is currently not available to us; therefore, we were not able to assess the local forces acting in the gel. 
The punched hole in the center of the silicone strips is 2 mm and the thickness of the silicone strips is 0.5mm. Under such scale of hydrogel thickness, the exchange of nutrition and metabolite in 3D cultured system may not be easily. 
Response: The reviewer is correct that restricted diffusion of nutrients poses a big challenge in engineering thick tissues. Typically, this is addressed in the tissue engineering field by incorporating blood vessels in the 3D constructs. However, dealing with this issue is not the focus of the current protocol.

Reviewer #3:
Manuscript Summary:
The authors present a stretching technique to deform gels or tissues. It allows stretching very soft gels (100Pa) and couple confocal microscopy which requires very thin systems. The gels are homogeneously deformed and acquired images show a good reliability of the method. In particular sof fibrin gels contain fibers that are aligned nicely.
It is not quite novel, as previous authors already suggested such methods (Vader et al, PLOS One 2009, reference 5). But this is not a requirement for this type of journal. The authors could have shown what happens when including cells within the gel, as this is a very important perspective.
As a consequence I do recommend publication. 
Response: We thank the reviewer for their recommendation. In Roitblat et al. 2019 we discuss the ability of culturing of cells embedded in fibrin gels while using this stretching protocol. The response of cells to external stretch will be analyzed in future studies.
Vader et al. shows a method to pull from two single points inducing local stretch in the gel. Our method allows for stretch from the entire circumference of the gel, generating deformation throughout the entire gel. We made this point clearer in the Introduction on lines 69-71: “Some techniques generate stretch that locally deforms the 3D gel, for example by pulling needles from two single points in the gel,5 while other techniques deform the entire bulk of the gel16.”
[5] Vader, D., Kabla, A., Weitz, D., Mahadevan, L. Strain- induced alignment in collagen gels. PLoS ONE. 4, 5902. (2009).
[16] Wang, L., Li, Y. H., Chen, B., Liu, S. B., Li, M. X., Zheng, L., Wang, P. F., Lu, T. J., Xu, F. Patterning cellular alignment through stretching hydrogels with programmable strain gradients. ACS Applied Materials & Interfaces. 7, 15088–15097. (2015).
Minor Concerns:
Lots of figures appear twice. e.g. Fig1 and Fig5 etc. 
Response: This was due to uploading errors, which are corrected in the revision submission.
Reviewer #4:
Manuscript Summary:
In this manuscript, Kolel et. al describe the protocol based largely on their previous study (Roitblat, 2019) on how to stretch fibrin gels using elastic silicon strips. Their approach uses low volume gels (~3.5 uL) and can measure soft gels (0.1 kPa). Some suggestions to improve the manuscript.

Minor Concerns:
1. In the introduction it would be worthwhile a paragraph explaining the mechanism behind the reaction between fibrogen and thrombin to form fibrin gels.
Response: The introduction focuses on the ECM and hydrogels in general and not specifically on fibrin since our method could in principle be used for other types of hydrogels, such as collagen. Therefore, we preferred not to mention this specific information about fibrin.
2. An important factor in this method is the elasticity of the silicon band. What is its Young's modulus? How does this impose the upper measurable limit for this approach? 
[bookmark: _Hlk48864171]Response: The mechanical properties of the silicone rubber were added to the Table of Materials. The mechanical properties of the silicone rubber do not limit our ability to stretch the gel, as the silicone is much more elastic than the gel. They are listed in the table of materials as followed:

-E = 1.5 MPa
-Poisson Ratio of 0.48
-Upper limit of stretch = +300% engineering strain
-Tensile Strength = 4.8 MPa 
3. I could not find a step or note on how the authors verify that the gel edges do not detach under strain. 
Response: Under fluorescent microscopy, detachment can be detected visually because the fibers are fluorescently labeled, and the silicone appears as dark. A step for ensuring no detachment under strain was added (Protocol 7.2):
· On lines 289-293: “7.2. At each stretch magnitude where analysis is desired, capture a single Z-slice high-resolution tile image of the entire gel area for post-processing analysis. Similar to Protocol 6.2, verify that the gel has not detached from the silicone throughout its circumference by scanning the interface between the gel (red) and the silicone (dark background), looking for changes in the adhesion from the previous stretch magnitude.”
· Additionally, we added a similar step for pre-strain in Protocol 6.2 on lines 247-249: “To determine full adhesion of the gel to the silicone throughout its circumference, scan the interface of the fluorescent label of the gel and the silicone strip (dark background) under the microscope (Figure 7C).”
A zoom in microscope image of the interface between the gel and the silicone was also added to Figure 7 (Figure 7C) and the following text was added to the legend of figure 7 on lines 433-435:
· “(C) Zoom in of the interface between the fluorescently labeled gel (red) and the silicone (black background). Scale bar = 100 m.”
4. I think it would be a good idea to already mention the fluorescent beads in step 1.3 Now it appears first time as a note after step 4.2. Also it is not clear if beads are present when measuring cells or if the beads are always present?
Response: The step is clarified to mention that beads are an entirely separate experiment from the cells. The note was moved to follow step Protocol 1.3 and a clarification was added to the note on line 143-144: “Beads should be included only when internal strain measurements are desired, either in the presence or absence of cells.”
5. Put scale bar in Figure 4. 
Response: A scale bar was added.
6. Fig 5 (page 29) does not correspond to the caption. 
Response: A problem occurred with uploading the submitted figures. This was corrected in the revision submission.
7. The height of gel seems to be measured in a single XY point. How does it vary when scanning around the gel? Height is particularly important for determining visco-elastic properties.Step 7.1.3. - what is the step size during Z-slicing?
Response: The height of the gel is not completely uniform throughout the gel. However, the main goal of this step was to measure the minimum thickness of the gel, which allows us to determine the gel quality and indicate if it is sufficient for stretching. A note was added on line 259-262 clarifying this point, “NOTE: At different XY locations, the thickness of the gel can vary. This section of the protocol measures the minimum thickness of the gel, allowing us to determine the gel quality and indicate if it is sufficient for stretching.”
Additionally, we added a step size recommendation for z-slicing on lines 241-242, "(≤10 Z-slices with a step size of approximately 10 m is sufficient)"
8. Since the Z-measurement takes 20-30 min, especially at high strains, how does the viscoelasticity influence the reproducibility of the measurements? If the authors repeat the measurement in the same spot, how does N.O.P. vary? Were the error bars in Fig 12 obtained from the same spot, same gel?
Response: In our experience, the characteristic time for the gel to stabilize is only a few seconds and the data collection is on the order of tens of minutes, so viscosity behavior has negligible effects if any at all. We have repeated image capture at various time points of the same location (XY) in the same gel after stretch with little to no variation in fiber alignment.
[bookmark: _Hlk49407561]In reference to the error bars, they reflect the variation in the fiber alignment between all the z-slices in an individual stretch magnitude. The same XY point (center of the gel) is selected each time. We now define the error bars in the figure legend on line 470-471, “Error bars represent the standard deviation of NOP for all the Z-slices in an individual stretch magnitude at the same XY point in the same gel.”
9. Define theta in eq. (4). 
Response: We obtained a distribution of angles as an output from the OrientationJ plug-in for ImageJ, this is measured using pixel gradients in the image. We added a definition in lines 322-324, “The orientation angle, 𝜃, is the fiber angle in relation to the strain axis (x-axis) obtained through image analysis and precisely defined in the OrientationJ documentation. 40”
[40] EPFL Switzerland. OrientationJ plug in. (2019).
10. Fig 12C is cut out.
Response: This problem was fixed. 
11. The authors claim that their method can strain gels in 3D. While the gels are attached in the cylinder inside the silicone matrix, I think the strain is only in 2D - so page 13 last paragraph seems incorrect. 
Response: The reviewer is correct that the strain is applied in 2D, but it acts on a 3D hydrogel. Therefore, we corrected it to better represent what our system is accomplishing (alteration found on line 488).
Originally we wrote, “The major advantages of the presented method over existing approaches include the possibility to strain very soft hydrogels (Elastic Modulus of ~100 Pa) in three-dimensions (from the circumference of the gel), and under live confocal imaging”.
It was replaced by, “The major advantages of the presented method over existing approaches include the possibility to strain very soft 3D hydrogels from their circumference (Elastic Modulus of ~100 Pa), and under live confocal imaging.”
12. Table of materials: I could not find on McMaster-Carr a product with Cat. No. RC00113P. Check if this is correct for the silicone rubber. 
Response: We thank the reviewer for catching this oversight. The catalog number was corrected to reflect McMaster-Carr’s online catalog (Cat. No. 3788T41).  
Also add cat. Nos. for Fibrinogen and Thrombin. 
Response: This information is available under the “EVICEL” entry in the table of materials. Both fibrinogen and thrombin are purchased together in the EVICEL packaging.

Reviewer #5:
Manuscript Summary:
The authors describe a detailed protocol to perform stretching of biological hydrogels like fibrin, while assessing strain in the XY and Z directions. It is well written and detailed. A few minor corrections needed.

Major Concerns:
CAD files needed to reproduce the 3D prints should be included given this is a methods journal. 
Response: We did attach these files with our submission, and they will be included in the supplementary materials of the publication. We also mention this in the original manuscript at the beginning of the discussion section. In the revision this can be found in lines 484-485:
“We include here the full computer-aided design (CAD), Python and microcontroller codes of the SCyUS device.”

Minor Concerns:
Delete "novel" from abstract and manuscript
Response: The word “novel” was removed.
There are commercially available devices for stretching 3D gels and/or engineered tissues. Can the authors acknowledge these devices in their manuscript? I'm confident the authors' approach is cheaper, and more adaptable, but the availability of commercial products is important to acknowledge.
Response: Commercially available devices are acknowledged in the introduction, lines 66-67, “Methods and devices that allow for 3D sample stretching include both commercially available24,25,26,27,28 and those developed for laboratory research.29” 
- We added references to these commercially available devices:
[24] Flexcell. Linear Tissue Train® Culture Plate. 2019.
[25] Flexcell. Tissue Train®. 2019.
[26] CellScale. MCT6 Stretcher. (Originally was reference #27)
[27] STREX. STB-150. 2019.
[28] STREX. Stretch Chambers. 2019.

Pg 3 line 123-125: it would be helpful if the authors mentioned how large their typical fibrin gel is, so that the reader can infer what percent of overall polymer should be labeled. 
Response: On line 196 we indicate the final volume of a typical fibrin gel (5L) made using this protocol. We also note that the labeling occurs only on the fibrinogen and provide the protocol for this on lines 107-133 (Protocol 1.1-1.2). The labeled fibrinogen exactly half of the final polymer (2.5 L)
Pg. 3 line 128-129: the authors have written um ("microns") but I think this should say "mL" or "micro-liters"? 
Response: The typo was fixed. Thank you for this correction.
Lines 139-145: Can biopsy punches be used? 
Response: Absolutely, this is a great idea, we thank the reviewer for this input. We have not yet attempted using a biopsy punch, but it is something we will try in future work.
Can the silicone strips be autoclaved?
Response: We generally sterilize the strips using UV and ethanol; however, it can be autoclaved since the material is capable of withstanding between -73 °C – +260 °C. A typical autoclave sterilization cycle reaches only 140°C. A note was added on line 179-180 to reflect this:
“NOTE: Alternatively, an autoclave sterilization cycle (140 °C) can be performed on the silicone strips since they are resistant to up to 260°C.”
What size fluorescent beads do the authors use, and what's the source?
Response: The beads are 1 micron in diameter Carboxylate-modified spherical particles and are made from polystyrene. 
The specific product can be found in the Table of Material and more information is available on the producer’s website at: https://www.thermofisher.com/order/catalog/product/F8820#/F8820
We mention the bead size in line 141:
”NOTE: In order to perform internal strain analysis, 1 µm diameter fluorescent spherical beads (purchased as a suspension [2% solids] in water plus 2 mM NaN3)…”
And again on line 351:
“Representative data from static stretch of increasing magnitudes applied to the silicone strip carrying a 3D fibrin hydrogel, embedded with 1 μm fluorescent beads, is shown in Figure 9.”

Reviewer #6:
Manuscript Summary:
The authors present a clear and well written protocol for the application of controlled strain to 3D hydrogels under live imaging. They demonstrate the ability to track fluorescently labelled beads on the length scale of a cell, and track the alignment of fluorescently labelled fibres in the strained hydrogel. This is all based on the prior work of the authors presented in ref 37. This manuscript with accompanying video when that is produced will likely be of benefit to those working on the role of mechanobiology in regulating cell-ECM interactions and ECM remodelling.

Major Concerns:
None

Minor Concerns:
1. Introduction, line 47: Reference 3 does not refer to tissue remodelling, but cell remodelling. Please use a more appropriate reference. 
Response: The citation was replaced with "[3] Grodzinsky et al. 2000, Cartilage Tissue Remodeling in Response to Mechanical Forces", which specifically refers to tissue remodeling.
2. Introduction, line 59: Reference 5 does not use PDMS to examine cell reorientation. 
Response: We thank the reviewer for noticing this oversight, Reference 5 was removed from this line.
3. Figure numbers in the reviewer pdf are out of sync. 
Response: This was due to an upload error and the problem has been fixed.
4. The edge of Figure 12C is missing. 
Response: The figure was corrected.
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