Jun 21, 2021
Vidhya Iyer, Ph.D.
Review Editor, JoVE

RE: “An efficient in vitro system to study mechanical signals in neural crest cells” (JoVE62693)

Dear Dr. Iyer,

We thank you and both reviewers for evaluating our manuscript and providing valuable feedback about our work. We are now resubmitting the revised manuscript after having performed extensive additional experiments. Below you will find our point-by-point response to the editor and reviewers’ comments.

Editor’s Comments:

Based on your comments regarding the necessary technical issues including grammatical errors, spellings, etc., we addressed and made changes accordingly to the concerns below.

1. “Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.”

The manuscript was carefully proofread and revised several times by all authors to address any spelling and grammatical errors presented in the manuscript. Moreover, we defined all abbreviations at first use including neural crest (NC), mesenchymal stem cells (MSCs), and chemical names.  

2. “Please provide an email address for each author.”

As suggested, email address for each author was provided beside their names in the author section. 

3. “Please revise the following lines to avoid overlap with previously published work: 74-76.”

As suggested, we revised lines 74-76 in order to avoid the overlapping of words use with previous published work.

4. “Please remove the embedded Table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. The table legend or caption (title and description) should appear in the Figure and Table Legends section after the Representative Results in the manuscript text.”

Table 1 has been removed from the manuscript document and will be submitted separately as an .xls file. In addition, we also moved the caption of table 1 to the Figure and Table legend portion. 

5. “Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.)”

We removed all personal pronouns as much as possible in the main text, specifically in the protocol. 

6. “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.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.”

We revised all protocol steps to be in imperative tense, and removed all “should be”, “would be”, etc. Moreover, we also removed some of the unnecessary “Note:” as suggested and supplemented those in the discussion section. We additionally stated in the beginning of the protocol and discussion section that all the steps of making the hydrogels are performed in a hood to avoid overcrowding the protocol section. 

7. “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.”

As noted, we removed all commercialized brand names of instruments and reagents used in the manuscript and replaced them with generic names. Name brands are mentioned in the material table. 

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 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 ensure specific details (e.g. button clicks for software actions, numerical values for settings, etc) are present in 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.”

As suggested, we supplemented details to the manuscript protocol that will be used for the video script (i.e. hydrogel protocol). I also highlighted the portion that will be used as the video script. I hope that this is sufficient for the video script.  

9. “The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Please consider moving some of the notes about the protocol to the discussion section.”

Each step in the protocol was simplified and broken up into concise and direct steps. We also moved some of the “Note” into the discussion section such as “The quality of cell culture is the healthiest and best when the hydrogels are used as soon as possible or stored in the sterile 37oC incubator up to two days.” which is in the 1.3.20 step. 

10. “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, sub-step and note in the protocol section. Please use Calibri 12 points and one-inch margins on all the side. After including a one-line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.”

We reformatted the manuscript following the guideline including indentation, spacing, margin, font and font size. We also highlighted the portion of the protocol that will be used for the video script. 

11. “Please add limitations of your technique and the significance with respect to existing methods to your discussion.”

The limitations and advantages of this technique in respect to existing methods in the field were added to the discussion section, specifically line 567-575.

12. “Please include a space between numbers and units, e.g., 1 kPa (not 1KPa) in fig 4 and 5”

In the revised version, the space is now included between number and unit in the figure legend and throughout the manuscript.

13. “Please sort the Materials Table alphabetically by the name of the material.”

Material table in the excel file is sorted in alphabetical order by the name of the material. 

Reviewer 1:

Reviewer 1 noted “The development of methods to study the role of mechanics on development and cell differentiation is an important area of research”. Moreover, this reviewer also noted some concerns as follow:

1. “This manuscript claims the optimization of such methods for the neural crest cells; however, the changes are minimal and probably optimized for the particular cell line used (O9-1 cells). For example, the authors say, "Another change is to sterilize coverslips using the method of passing it back and forth in the flame using an alcohol burner", this is a trivial modification, frequently used in many laboratories, or "One of the major changes made in this protocol is to incubate hydrogels in Collagen I at 37oC overnight", this is almost certain dependent on the cell type and cannot be described as an optimized method for 'neural crest' in general.”

We thank the reviewer for this comment. We have revised our discussion part accordingly to focus on major modifications such as “One of the changes made in this protocol is to incubate hydrogels in Collagen I, diluted in 0.2% acetic acid instead of 50 mM HEPES at 37oC overnight. The low pH of acetic acid as the solvent leads to a homogenous distribution and higher amounts of Collagen I incorporation, thus a more even attachment of the ECM protein” In addition, we showed data to compare culturing the O9-1 cells on hydrogels made according to both the original and modified protocol, which we found the modification have benefited the cell culture. 

We further supplemented additional information and discussion regarding O9-1 cells as a powerful model for studying neural crest cells in vitro. O9-1 cells are a stable NC cell line that were isolated from mouse embryo (E) at E8.5, and able to mimic NC in vivo by differentiating into various NC derived cell types. Therefore O9-1 cells are utilized as a nice in vitro model to study the effects and changes of NCCs in response to mechanical changes. We hope this will provide more insights about O9-1 cells for the readers and why O9-1 cell is the NCCs model for in vitro experiments. 

2. “The author conclude that cells increase adhesion to the substrate in stiffer gels by analysing the levels of vinculin. This conclusion is incorrect, as they need to analyse focal adhesion, as vinculin levels are not a direct red-out of focal adhesions.”

We thank the reviewer for this comment. We agree that the expression of Vinculin does not directly display focal adhesions as focal adhesions are composed of other proteins as well. Yet it has been build that Vinculin could reflect the focal adhesion, so we have modified the conclusion to present our data more accurately. In many studies across various cell types, the increase of Vinculin recruitment or overexpression of vinculin are observed to have higher cell adhesion, while Vinculin knock-down led to decrease of cell adhesion and also decrease in size of focal adhesion. These indicate the connection between vinculin and focal adhesion of cells. In addition, we have showed the immunofluorescence staining of vinculin from 1 kPa and 40 kPa to compliment the RT-qPCR data in our revised manuscript. 

3. “Figures 1 does not contribute to the method and could be deleted.”

As suggested, we have removed the figure 1. 

Reviewer 2: 

We thank the reviewer for the positive comment “Overall, the experimental design, data acquisition, analyses and interpretation are sounded and reasonably convincing. It would make significant impact on research of mechanical signaling of NCCs with the modified PA gel system.”

However, reviewer 2 also raised some key concerns that could benefit and strengthen the overall manuscript. We have done more experiments and addressed these concerns below:

1. [bookmark: _Hlk74935139]“It would be necessary to have a type of control PA gel and a type of cell other than NCC working side-by-side with this modified PA gel system and NCCs to provide comparative data in supporting the conclusions. Specifically, the gene expressions of major NCCs markers may be presented to show the compatibility of the gel systems to the NCCs. This is critical to claim the significance of having a reliable and efficient system for NCCs.”

[bookmark: _Hlk74935315]We thank the reviewer for the suggestions and have performed further experiments as suggested. We have cultured wild type O9-1 cells onto both gel systems that made following our modified protocol and the original protocol. We found the NCC marker, Tfap2α,was expressed in O9-1 cells cultured on both system, while expression is stronger in cells grown on the modified system compared to the original one, suggesting the modifications benefitted maintenance of NCCs.

We also supplemented another cell line, P19, and assessed its growth on the gel systems comparing to our model, O9-1 NCC. P19 is an embryonic carcinoma cell line that is derived from embryo-derived tetrocarcinoma in mice. Using their corresponding protocol for culture, both cell lines were plated onto 1 kPa and 40 kPa and the cell growth quality of each cell line was observed. The P19 cells did not grow as healthy as O9-1 cells. 

2. “It is recommended to add the immunocytochemistry images of vinculin on low and high stuffiness gels to complement and further support the qPCR data.”

We thank the reviewer for this suggestion. We have added the immunofluorescence images of Vinculin of WT O9-1 cells plated on 1 kPa and 40 kPa hydrogels to complement and further support the RT-qPCR data in the manuscript. 

3. “In addition to uneven surfaces and imperfect homogeneity of the gel solutions on coverslip, please comment on the possible effect of gel thickness on the large variations of your AFM measurements. What is the average thickness of your modified PA gel of various stiffness on coverslip?”

As suggested, we have supplemented the possible effect of gel thickness on the variations of the AFM measurement in the discussion section. We referenced a reported study that investigated the variation in thickness (from 15-1000 µm) affecting the Young’s moduli via AFM, which they concluded the differences in Young’s moduli between thickness were not significant. In addition, we also measured the thickness of the hydrogels via AFM. The average thickness of the hydrogels was measured to be approximately 342.6 m with the standard deviation of 27m from the center to the outer area of the gel in order to monitor the varying thickness across the surface. 

