Response to the specific comments of Editor
We thank the editor for the extensive comments and have revised the manuscript in response to these constructive comments. We think that the manuscript is now clearer and much improved. Please note that italicised sentences below are the comments of the editor. 
First of all, we have to apologize for the correction of the concentration of recombinant cMLCK produced from the insect cells in Figure 1. We noticed a miscalculation of its concentration and corrected it throughout the manuscript and figures. 

General Comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

Response: Thank you for the comment. We confirmed and corrected spelling and grammar to appropriate one.


2. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of 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: Lipofectamine, OptiMEM, ADP-GloTM

Response: Thank you for these comments. As the editor said, we removed the commercial language in revised manuscript. Thank you for giving us the opportunity to modify our manuscript.



Comments for protocols:
1. 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 headers 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.

Response: Thank you for these comments. We selected protocols for filming, and we highlighted relevant sections by red colour (page 6 - 8, line 255 – 306, page 9, line 361 - 379). 


2. For each protocol step/substep, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

Response: Thank you for these comments. According to the Editor’s comments, we confirmed and corrected the statement in revised manuscript.


Comments for specific protocols:
1. 5: There are not actionable steps here; please elaborate on the data analysis or remove.

Response: Thank you for the comment, and we are sorry for insufficient statement. As the Editor and Reviewer #2 pointed out, we added the description of the analysis for the enzymatic reaction in this section.


Comments for figures:
1. Please remove ‘Figure 1’ etc. and the titles from the Figures themselves.

Response: Thank you for the comment. As the Reviewer pointed out, we removed the sentence in revised Figures.


Comments for discussion:
1. Please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations: 

Response: Thank you for the comment. As the Reviewer pointed out, we removed the sentence in revised Figures.


Comments for References:
1. Please ensure that the references appear as the following: [Lastname, F.I., LaseName, F.I., ] Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al.

Response: Thank you for the comment. According to the Editor’s comments, we confirmed and corrected the reference based on the appropriate JoVE journal style.


Comments for Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

Response: Thank you for the comment. According to the Editor’s comments, we confirmed and added the materials and equipment with a missing description.

Response to the specific comments of Reviewer #1
We thank the reviewer for her/his extensive comments and have revised the manuscript in response to these constructive comments. We think that the manuscript is now clearer and much improved. Please note that italicised sentences below are the comments of the reviewer.　
First of all, we have to apologize for the correction of the concentration of recombinant cMLCK produced from the insect cells in Figure 1. We noticed a miscalculation of its concentration and corrected it throughout the manuscript and figures. 

Comments:
The manuscript presents reasonable approaches to quantitating rates for MLCKc ATPase activity and phosphorylation of substrate MYL2 without using a radioactive assay.

Response: Thank you for these comments. We greatly appreciate the reviewer’s careful reading and correct understanding of our claims in the manuscript.


Comments:
Minor Concerns:
Absolute concentrations of products are not measured hence reaction efficiency is unknown. For instance, there may be ATP hydrolysis that does not result in phosphorylation of MYL2. Absolute concentrations are measured with the radio-assay. There are many nonradioactive ways to detect ATP hydrolysis products and phosphorylation of MYL2. Motivation for these particular methods might help users to decide the best course.

Response: Thank you for the comment. We completely agree with the comment of Reviewer #1. To exclude the ADP from ATP hydrolysis that does not result in MYL2 phosphorylation, we simultaneously measured the activity of MYLK3 in the absence of MYL2, in which ADP was produced only by ATP hydrolysis of cMLCK. By subtracting the value in the absence of MYL2 from that in the presence of MYL2, we can detect the cMLCK activity that reflects only MYL2 phosphorylation. 
We added the discussion about this point (page 12, line 478 - 485). 


Response to the specific comments of Reviewer #2
We thank the reviewer for her/his extensive comments and have revised the manuscript in response to these constructive comments. We think that the manuscript is now clearer and much improved. Please note that italicised sentences below are the comments of the reviewer.
First of all, we have to apologize for the correction of the concentration of recombinant cMLCK produced from the insect cells in Figure 1. We noticed a miscalculation of its concentration and corrected it throughout the manuscript and figures. 

Comments: This methods manuscript by Kamikubo et al, describes application of commercially available kits to circumvent use of radioactivity. Novelty is lacking in that investigators in the field have already applied the use of ADP-Glo and Phostag-PAGE for this exact purpose, but a concise methods paper is not currently available. This specific manuscript is timely during a period where there is growing interest in cMLCK and cardiac myosin phosphorylation. However, there are significant problems in this manuscript that indicate it was haphazardly written. Careful correction is necessary prior to acceptance and publication. As it stands, it is very difficult for a non-expert to execute the preparations for the assay following this protocol.

Response: Thank you for these comments. We greatly appreciate the reviewer’s careful reading and correct understanding of our claims in the manuscript.


Comments:
Major Concerns:
1. The abstract states recombinant cMLCK from insect cells was used, and introduction 
says the kinase was purchased. However, methods describe transfection of plasmids and purification of kinase from HEK293T cells. This is a major oversight for a methods paper. The abstract must be corrected to remove focus from inconsistent purification method. The introduction must describe in general terms, potential sources of kinases and substrates, and clarify what was used when within this manuscript.

Response: Thank you for these comments, and we would like to apologize for the inappropriate representations. As the reviewer said, we removed the name of species due to describe its generality. Thank you for giving us the opportunity to modify our manuscript.


2. Bacterial expression and purification of the MLC2v and calmodulin is not described. At the very least, source information to a vendor or reference to a published method is needed.

Response: Thank you for these comments. We are sorry for insufficient statement. According to the comment, we added the section of “Cloning and purification of recombinant calmodulin” in revised manuscript (page 5 - 6, line 195 - 253). We are sorry, but we declined to show the protocols to purify the MLC2v because of non-disclosure contract with other’s laboratory. Instead, we introduce the alternative recombinant MLC2v proteins which can be purchased from Abcam corporation (ab117178). 


3. Description of the expression plasmid and methods for the DCM associated mutant 
kinase is needed. There's no figure showing purity of the mutant kinase, and Fig 2A shows the mutant kinase is larger than the WT kinase, and catalytically inactive. This raises all sorts of questions regarding kinase purity and quality. The Vmax should be calculated and reported as mol/min/mol kinase in Figure 2. For completion, purity of mutant kinase and size should be shown on same gel as WT.

Response: We would like to apologize for our careless mistake. We corrected Fig 2A in which the mutant kinase is smaller than the WT kinase. In addition, we added the description of the expression plasmid and methods for the mutant kinase (page 3, line 126 - 130). 
Moreover, we added the picture of the silver staining of purified kinases, measured the concentrations, and expressed the Vmax of cMLCK as 2.15 ± 0.10 mol/min/mol kinase. 


4. For any enzymatic reaction, analysis of the reaction curves is of utmost importance. 
Detailed description of the analysis or reference to specific software and built-in nonlinear regression function used is necessary.

Response: Thank you for these comments. We are sorry for the insufficient explanation, Km values were calculated by non-linear fit to the Michaelis–Menten equation by using Prism 6 software. We added this statement in the “Data Analysis” section (page 9, line 383 - 384).


5. Radioactive assay methods that this method paper is supposed to replace has not been 
cited in introduction. To show efficacy in replacing a gold-standard method, confirming similar Km and Vmax values were attained is necessary, and should be discussed.

Response: Thank you for these comments. As Reviewer pointed out, it had previously reported that cMLCK kinase activity was measured by in vitro radioactive kinase assay (Chan et al., Cir. Res. (2008)102 571-580). In this paper, in vitro kinase assay demonstrated that cMLCK had a Km value of 3.9±1.2 and a Vmax value of 16.6±2.8 mol/min/mol, which shows minor differences from our values. There could be some reasons for it. First, the reaction temperature was different. We performed the kinase reaction at 25oC while they did at 37oC. Second, the purity of recombinant cMLCK may be different. They used HA-tagged cMLCK expressed in 293T cell for the kinase assay, which showed Ca2+/calmodulin-independent activity although cMLCK has a typical regulatory domain of Ca2+/calmodulin-dependent kinase. The recombinant cMLCK used in our experiment does not show Ca2+/calmodulin-independent activity. Consistent with our data, the other lab reported as obvious Ca2+/calmodulin-dependency of purified recombinant cMLCK (Kampourakis T et al. JMCC 2015; 85: 199-206). However, we think the difference of the values were acceptable range. Accordingly, we proposed non-radioactive kinase assay as an assay system that could be easily measured cMLCK kinase activity in the absence of research facility using radioisotopes. Thank you for providing with an opportunity to strengthen our results.


6. Description of how the buffer constituents were adjusted to offset volumes added from 
kinase and substrate protein solution are difficult to understand or follow.

Response: Thank you for these comments. We are sorry for insufficient description about sample preparation. We added the table that shows how the buffer constituents were adjusted in Methods section “in vitro kinase assay” (page 7 - 8, table).

[bookmark: _GoBack]
Minor Concerns:
1. Michaelis-Menten is misspelled in abstract.

Response: Thank you for the comment. We are sorry for incorrect words, and we corrected the word to “Michalis-Menten” in the revised manuscript (page 2, line 55). 


2. Km value in abstract doesn’t match results section. In abstract, it is advised that they state “the average Km was around 0.5 μM”.

Response: Thank you for the comment. According to this comment, in the revised manuscript, we corrected the statement to “the average Km was around 0.5 μM”.

3. Method and figure legend, the amount of His-tagged MLC2v used does not match.

Response: Thank you for the comment. We would like to apologize for confusing representation. In this manuscript, we used various concentrations of MLC2v in accordance with the conditions. Therefore, we changed the statement in the Method section to detail explanation in revised manuscript (page 7, line 281 - 293).


4. ECL should be spelled out and kit needs vendor info.

Response: Thank you for the comment. We are sorry for inappropriate words, and ECL stands for Enhanced Chemi Luminescence reagent. This reagent was purchased from GE Healthcare. In accordance with this comment, we corrected words and added the information about this reagent.


5. “LAS-4000” needs more description.

Response: Thank you for these comments. LAS-4000 is a lumino-image analyser for producing digital images of gels or membrane samples to detect the chemiluminescence samples. In this manuscript, LAS-4000 is not essential device, and it could be replaced with other devices. 


6. Equation for quantifying phosphorylated and non-phosphorylated MLC2v should be written out or described.

Response: Thank you for these comments. We would like to apologize for not describing about the method to evaluate the phosphorylated MLC2v level in detail. Phosphorylated and non-phosphorylated MLC2v band were quantified by subtracting background densitometry using using ImageQuant TL software. According to the comment, we added the method to evaluate the phosphorylated band in “Phos-tag SDS-PAGE” section (page 9, line 357 - 358).


7. "TriStar 2 LB942" is not a required equipment but method sounds like it is. Re-wording to"...using a luminometer with a suggested maximum integration time of 0.5 s per well" is advised.

Response: Thank you for these comments. As the Reviewer #2 pointed out, TriStar 2 LB942 was not essential equipment for this method. Since ADP-Glo assay was archived to measure the ADP-related luminescence products, other devices could be substituted. According to this comment, we corrected the statement in revised manuscript (page 9, line 369 - 370). 


8. "PDMS" membrane is likely an error. Specific information on membrane pore size and vendor is needed.

Response: Thank you for these comments. We are sorry for our inappropriate statement. In the revised manuscript, we corrected the statement “PVDF membrane”. The description of PVDF membrane was added in Table.


9. "Soak the membrane" suggest membrane was simply submerged in the antibody mixes. This needs to be clarified, as standard method is to continuously rock the membrane in buffer mixtures.

Response: Thank you for these comments. We are sorry for our inappropriate statement. In the revised manuscript, we corrected the statement “Rock the membrane continuously” (page 8, line 336 - 338).
