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Manuscript #JoVE59452
[bookmark: _GoBack]“A Method to Enhance Engraftment of Human Induced Pluripotent Stem Cell-Derived Cardiomyocytes via Transient Inhibition of Rho Kinase Activity”
By Meng Zhao, et al
We appreciate the careful and constructive review given to our manuscript. We have revised the manuscript to address the comments from editor and reviewers. All changes were marked in red. A point by point response is as follows.
Editorial comments: 
Changes to be made by the author(s) regarding the manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We have thoroughly proofread the manuscript to revise all the spelling or grammar issues.
2. 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 which is expressed in a link to the editorial policy that allows re-prints. The figures have been cited appropriately in the Figure Legend.
3. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.
Response: Each Figure has been uploaded to our Editorial Manager individually as a .tif file.
4. Figure 1C-E and Figure 4: Please use lowercase x for the magnification (i.e., 10x, 40x). Please define the error bars in the figure legend.
Response: Lowercase x for the magnification has been used and the error bars in the figure legend has been defined.
5. Figure 2 and Figure 3: Please include a space between all numerical values and their corresponding units (12 h, 24 h, 48 h, etc.). Please change “Time(s)” to “Time (s)” (i.e., include a space).
Response: We checked the entire manuscript to ensure that a space between numbers and units was included. “Time(s)” has been changed to “Time (s)”.
6. Please revise the Table of Materials to include the name, company, and catalog number of all relevant supplies, reagents, equipment and software in separate columns in an xls/xlsx file. Please sort the items in alphabetical order according to the name of material/equipment.
Response: We have generated 4 tables to include all relevant supplies, reagents, equipment and software in separate columns in an .xls file. The items were sorted in alphabetical order according to the name.
7. Please revise the title to reflect the content of the method.
Response: The title has been changed to “A Method to Enhance Engraftment of Human Induced Pluripotent Stem Cell-Derived Cardiomyocytes via Transient Inhibition of Rho Kinase Activity”. 
8. Please provide an email address for each author.
Response: We provided a table to include an email address for each author.
9. Please add a Summary section before the Abstract to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
Response: A Summary section has been added before Abstract to describe the protocol applications.
10. Please rephrase the Abstract to more clearly state the goal of the protocol.
Response:  We have rephrased the Abstract to more clearly state the goal of the protocol.
11. Please expand your Introduction to include the following: The advantages over alternative techniques with applicable references to previous studies; Information that can help readers to determine if the method is appropriate for their application.
Response: We have expanded our introduction to include the advantages over alternative techniques to help readers to determine if this method is appropriate for their application.
12. Please define all abbreviations before use.
Response: we have checked the entire manuscript to define all abbreviations.
13. Please use SI abbreviations for all units: L, mL, µL, h, min, s, etc. Please use the micro symbol µ instead of u. Please abbreviate liters to L to avoid confusion.
Response: All units has been changed to SI abbreviations. micro symbol µ was used instead of u, and liters symbol was used as L.
14. Please include a space between all numerical values and their corresponding units: 15 mL, 37 °C, 60 s; etc.
Response: We checked the entire manuscript to ensure that a space between numbers and units was included. 
15. 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. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: Matrigel, accutase, TrypLE, Jackson Laboratory, etc.
Response: All commercial language from our manuscript were removed and generic terms were used instead. All commercial products were referenced in the Table of Materials and Reagents.
16. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
Response: An ethics statement indicating that the protocol follows the animal care guidelines has been included.
17. 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, dashes, or indentations.
Response:  All the numbering of the protocol has been adjusted to follow the JoVE instructions.
18. Please revise the protocol text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Response:  We checked the entire manuscript to exclude all personal pronouns.
19. Please revise the protocol to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion.
Response: The protocol has been revised to use only action items which described in the imperative tense. Some texts that cannot be written in the imperative tense have been added as a “Note.” The discussion about the protocol has been moved to the Discussion.
20. Please add more details 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. 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. See examples below.
Response: We have added more details to our protocol to help viewers to replicate the protocol. We have tried to answer every question about how the step is performed.
21. Line 71: Please specify what supplement is used.
Response: We have specified the supplement used (mTeSR supplement).
22. Line 103: What volume of mTeSR medium is used to neutralize and resuspend the cells?
Response: Information about the volume of medium was added to 2.3.
23. Line 140: Please describe how to dissociate using TrypLE by referring to the previous steps.
Response: Information about how to dissociate using TrypLE was added to 3.7.
24. Lines 167-168: What volumes of such solutions are injected?
Response: The volume of injected solution was added to 4.6.
25. After you have made all the recommended changes to your protocol (listed above), 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.
Response: We have highlighted all the Protocol that identifies the essential steps for the video.
26. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense. Notes cannot usually be filmed and should be excluded from the highlighting. Please do not highlight any steps describing anesthetization and euthanasia.
Response: We highlighted complete sentences which ensure that the highlighted step includes at least one action that is written in imperative tense. 
27. Please include all relevant details that are required to perform the step in the highlighting. 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 highlighted.
Response: We included all relevant details that are required to perform the step in the highlighting.
28. JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. 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
Response: We revised the discussion to focus on the methods and the protocol and made sure the discussion covered the above questions.
29. References: Please do not abbreviate journal titles.
Response: We changed all journal titles to full journal titles.
30. The author license agreement you uploaded is for UK authors. Please sign the attached agreement and replace the form in your Editorial manager account.
Response: We have signed the attached agreement and replaced the form in our Editorial manager account.
Reviewer #1: 
Manuscript Summary:
The manuscript describes that the 12-hr pretreatment of human iPSC-derived cardiomyocytes with small molecule inhibitor of Rho kinase (ROCK) inhibitor, Y27632, or inhibitor of L-type calcium channel improved retention of cardiomyctes after injected into mouse with myocardium infarction. The data suggest that ROCK inhibition improve the adhesion of cardiomyocytes to substrate, which might be a potential mechanism of ROCK inhibitor induced improve retention of the injected cells.

Major Concerns:
The mouse data of improved retention rate is impressively high. However, the description of protocol lacks details, which is very important for the JoVE readers. While it might be prepared at the video production stage, we strongly encourage to include schematic to summarizing the experiments and time course of procedures. Author should include original protocols from previous citations. The protocol to measure contractility or calcium transient is missing entirely.
Response: We have revised the protocol to include more details and schematics to summarizing the experiments and time course of procedures. The protocol to measure contractility or calcium transient was also included.

Minor: 
1. *Add reference for Purification medium. Tohyama et al. 2016 Cell Metabolism
Response: The reference was added.
2. *The hiPSC-CMs+RA is defined only in Abstract. It should be defined again in the body as well as caption for readers' continence.
Response: The hiPSC-CMs+RA was defined again in the body as well as caption.
3. *Figure 2A what is the MCL-2 phospho-antibody is against (non-muscle or cardiac myosin light chain?)
Response: The cells we used are hiPSC-CMs. MCL-2 phospho-antibody is against cardiac myosin light chain. 
4. *Antibody against non-phosphoryated MCL-2 should be used to normalize to analyze the ROCK activity phosphorylating the MCL-2.
Response: We should do that, but the effect of Y-27632 on phospho-MLC2 has been proved in lots of studies.
5. *Figure 2C, Bright Field images are difficult to see and what was used to stain IHC image (IHC should be spelled out somewhere).
Response: The cells in bright field are HL1 cells, they are covered with the entire field of view. We used human cTnT to stain IHC image, as HL1 cell is of mouse source, only attached hiPSC-SMs can express human cTnT.
6. *How force, fraction of shortening or Calcium transients were measured
Response: The protocol about the cell contraction and calcium transient detection has been added.
7. *Figure 3: TD50 appears to be longer in the +RT condition in Figure 3B but does not change significantly in Figure 3C.
Response: The histogram shows the statistical results of large amounts of data.
8. *Figure 3D, in the 12h treatment gel, cTnC looks like it is also affected by +RI treatment except for the last lane of the gel. GAPDH loading looks much larger for the second lane of the gel.
Response: By quantification from at least 5 times of experiment, we found that cTnC was not affected by RI treatment. GAPDH is uneven but can be used for quantification.
9. *Figure 3B, why is there arrhythmia (i.e. double peaks) in -RI condition?
Response: That is not arrhythmia but noise signal.
10. *Why does the PBS control condition look like it decreases cell engraftment? Is this significant?
Response:  Without Y-27632 treatment, implanted cells are susceptible to apoptosis due to ischemia, hypoxia, inflammation, and tissue damage. Of the remaining fraction of cells, a large proportion is washed out from the implantation site into the blood stream. It is very significant. The data was shown in figure 1.
11. *What is the dose range of Y-27632 treatment effectiveness for improving cell engraftment? Authors show 10 µM concentration, were other doses tested?
Response: For hiPSC-CMs transplantation, concentrations of 0.1 µM, 1 µM , 10 µM , 50 µM and 100 µM were tested. We found that 10 µM is better than 0.1 µM and 1 µM, but 50 µM and 100 µM showed no difference relative to 10 µM.
12. *Please include a list of antibodies (manufactures etc).
Response: Antibody list was included in table 3 of materials.
13. *Not all the reagents are listed; please include.
Response: We added all the reagents, equipment, supplies, antibody and software in the tables of materials.

Reviewer #2:
Manuscript Summary:
In this manuscript, Zhu et al introduced a protocol to improve hiPSC-CM survival and retention in mouse ischemic heart via Y-27632 preconditioning, it is an important study, which have high impact on cell therapy field. The data support the conclusion. The protocol is detailed prescribed for audience to follow.

Major Concerns:
None.

Minor Concerns:
The authors should give full name of RI in its first appearance in abstract.
Response: Full name of RI was given in the first appearance in abstract.


Reviewer #3:
1. Line 112: Why did you use Wnt inhibitor?
Response: At the 72 h of cardiomyocytes differentiation, Wnt inhibitor will induce cardiac mesoderm production.
2. Line 169: What you chose 3 injection?
Response: We injected iPSC-CMs into infarct zone and both border zones to compensate for the loss of cardiomyocytes after infarction. We tried to inject at more points, however, the mouse heart is too small for more injection points.
3. Line 157: The anesthesia protocol is not complete.
Response: We added more details into the anesthesia protocol.
4. Line 193: The tunel staining must be performed in various time. The methodology part is not perfect and must be completed.
Response: The TUNEL staining was performed at day 2 and day 7 after myocardial infarction. The method has been further improved.
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