									Basel 09.12.2020
Dear Dr Vineeta Bajaj,
enclosed you will find our revised manuscript N° JoVE62196. We have revised the manuscript as requested below in the Editorial comments and by the Reviewers. All changes made to the text are highlighted in yellow in the revised version of the manuscript. We will answer all queries on a point by point basis:

Editorial comments:

Q1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
R1. We have checked the text and have corrected all the typos and grammar mistakes.

Q2. Y axis label: Please be consistent in the ratio description. Figure 3A calls it fluorescent ratio but figure 2A/B refers to it as a fluorescence ratio. Figure 4 refers to the fluor ratio.
R2. We have changed the Y axis labels of figures 3 and 4. They now read fluorescence ratio (340/380 nm).

Q3. Figure 1: Please discuss the gray boxes or remove them. Please include scale bars for panel B and C. Additionally, please make clear in the figure that B is 10x and C is 20x magnification of Panel A.
R3. We have a sentence to the legend of figure 1 (line 331 revised manuscript) explaining that the grey boxes were added to cover the identity of the patient. Additionally, 10x and 20x (magnification) have been added onto panels B and C of figure 1.
  
Q4. Figure 2: Please use SI abbreviations for time: s instead of sec. Please include a space between the number and the unit: 380 nm instead of 380nm.
R4. The abbreviation of “sec” has been changed to “s” and a space has been added between 380 and nm.

Q5. Figure 3: Please use SI abbreviations for time: s instead of sec.
R5. This has been done on the revised figure 3.

Q6. Figure 3A: Please include scale bars for the subpanels.
R6. A scale bar of 10 µm has been added to panel A sub-panels B to E of figure 3; this is also indicated in line 354 of the revised Figure Legend section.

Q7. Figure 3B: 0.0 on the y axis is cut off. Please revise.
R7. The text has been corrected in panel B.

Q8. Figure 4: Please use SI abbreviations for time: s instead of sec. Can the panel labels be moved to the left side of the panel instead of the right? This would maintain consistency with the other figures.
R8. We have complied with this comment and Figure 4 has been modified as suggested.
 
Q9. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "ourThe protocls " etc.).
R9. The personal pronouns have been removed from the text. All changes are highlighted in yellow.

Q10. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
R10. The ethical statement has been added to the revised manuscript (line 88-89).

Q11. 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: Axiovert, Falcon, etc.
R11. Commercial language does not appear in the manuscript.

Q12. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
R12. More details to the protocols have been added (see sections highlighted in yellow)

Q13. Line 88: How much blood is collected?
R13. 30 ml, this has been added to line 91, revised manuscript.

Q14. Line 91: How is the density centrifugation done? What is the concentration of Ficoll used and how long is the centrifugation and at what speed in x g?
R14. This information has been added to points 2 and 3 of the revised manuscript, lines 95-103.
 
Q15. Line 93: Rinse the cell pellet? How much PBS is used for the rinse? Are the cells counted and how many cells per flask are there? How much culture medium is in the flask?
R15. This information has been added to point 4 of the revised manuscript, lines 104-110. 

Q16. Line 96: What is the ratio of cell to virus used?
R16. We do not know the ratio since we used the supernatant from B95.8 cells as a source of virus.  We used 2 ml supernatant per million mononuclear cells in 20 mls. This information appears in point 5, lines 111-112, revised manuscript.

Q17. Line 101: How is the extraction performed? A citation would suffice here.
R17. We have added a reference on line 120, revised manuscript.

Q18. Line 113: What are the centrifugation parameters used: speed and time?
R18. Centrifugation parameters have been added to point 2, line 133, revised manuscript.

Q19. Line 114: What is the stir rate and temperature for the measurement?
R19. The stir rate was set to maximal velocity and the temperature was set to 37°C. This information has been added to lines 136-137, revised manuscript.

Q20. Please specify all volumes used throughout the experiment.
R20. The information has been added in the revised text. Please note that volumes can be easily calculated by the experimenter running the test, if the stock solution concentration is known. See point 6 lines 141-145, revised manuscript.
 
Q21. Line 120: What volume and concentration of the agonist is used here?
R21. The volume and concentration depend, as a dose response curve is being generated. All concentrations between 75 µM and 1 mM need to be tested. This information has been added to lines 146-154, revised manuscript.

Q22. Line 123: Please provide the different concentrations used for the response curve.
R22. See reply to point Q21 above.

Q23. Line 135: How many cells are placed?
R23. A total of 1.0x106 cells in 1.0 ml, see line 164, revised manuscript.

Q24. Line 138: What is the perfusion rate?
R24. The perfusion rate is 2 ml/min (line 169, revised manuscript.

Q25. Please use SI abbreviations: s instead of sec.
R25. The abbreviation has been corrected.

Q26. Line 166: Did you mean Figure 1B/C?
R26. Yes, this was a mistake and has been corrected in the revised manuscript, line 197.
 
Q27. Line 169: How is trypsinization done? How much of what is used for how long? How many cells are placed in a what size flask and incubate at what conditions?
R27. The requested information has been added to points 4, lines 199-205, revised manuscript.

Q28. Line 170: How many myoblasts per glass coverslip?
R28. We do not count the cells, but transfer all cells from a T25 onto a 43 mm coverslip. This is detailed in point 5, lines 206-210, revised manuscript.

Q29. Line 171: Grow at what conditions?
R29. Grow cells on the glass coverslip in growth medium in a cell culture incubator (5% CO2, 37°C) changing the medium once per week, lines 211-212, revised manuscript.

Q30. Line 179: Please revise for clarity. What is being done here?
R30. Myotubes are being loaded with fura-2. The paragraph has been expanded to explain in more detail. See lines 223-226 revised manuscript.

Q31. Please include a one line space between each protocol step.
R31. This has been done in the revised manuscript.

Q32. Please highlight up to 3 pages 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

Q33. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. 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.

R32-33. I am not sure that a video can be made. Our lab is off limits because of Coronavirus and people are allowed to work within 2 meters. I am afraid we will have to skip the video altogether???

Q34. Please spell out journal titles.
R34. This has been done in the revised manuscript.

____________________________________
Reviewers' comments:
Reviewer #1:
Major Concerns:
The major concern is the focus on EBV immortalized B cells, where the process of immortalization is not well described, and spending as much of the manuscript to describe a method which uses a cell type that does not express many ECC related proteins which modify RyR function seems excessive. In addition based on this reviewers experience with the single cell method as described I found that the technique is not as easily done as described in the manuscript, despite the fact that the experimenters were relatively experienced in performing fluorescence Ca2+ imaging in single cells.

Reply:
We have added more details concerning the immortalization process (see lines 95-115 revised manuscript). 
While it is true that EBV immortalized cells do not express many ECC related proteins, they do express the RyR1 and thus can be used to directly assess the effect of RYR1 mutations on calcium homeostasis. We would like to point out that EBV cells have been successfully used by many investigators to test alterations of RyR1 function brought about by mutations identified in patients. 
We were sorry to hear that the reviewer found the technique not as easily done as described in the manuscript. Like all techniques, it may require a bit of time before it is optimized, however it is straightforward and simple to perform. 

Minor Concerns:
There are a few type editing issues

Reply
We have corrected the editing issues in the revised manuscript.

Reviewer #2:
Manuscript Summary:
A manuscript by Treves et al. describes methods to evaluate ryanodine receptor (RyR) ion channel function. Particularly, the group uses these strategies to characterize skeletal RyR1 channels derived from patient biopsies harboring skeletal disease-associated RyR1 mutations. The skeletal diseases include malignant hyperthermia, centronuclear myopathy, and different types of core myopathies. These techniques have been greatly contributing during the past ~20 years for identifying skeletal calcium signaling pathology and characterizing genotype/phenotype correlations of RyR1 mutants; therefore, the manuscript is well suitable for JoVE. I have a few minor questions/suggestions.

Reply: We would like to thank the reviewer for his/her kind words.

Minor Concerns:
In Fig. 4, chemical depolarization-induced Ca2+ release is much larger (>1.5 times) than caffeine-induced Ca2+ release in the same cell. Considering 10 mM caffeine is believed to deplete SR Ca2+ store, how could this happen?

Reply: The Reviewer is correct in his/her reasoning. However, in the experiment depicted in figure 4 we show the same cells responding to consecutive stimulations, starting from KCl, followed by three concentrations of 4-cmc and ending with 10 mM caffeine. Since the experiments were performed in the presence of 100 µM La3+, the stores of the myotube cannot replenished after the addition of each agonist since La3+ blocks calcium influx, and therefore the peak calcium transients are smaller after the addition of each agonist. 
Under experimental conditions used to construct dose response curves such as those referred to (References 12,15 and 16) , a single cell receives only one concentration of an agonist, and the increase in fluorescence (∆F) from 5-10 cells is averaged to make the dose response curve.

Also, please describe the method for Fig. 4 in detail. How did you give 150 mM KCl stimulus? All salt in Krebs Ringer solution (total 145 mM for KCl + NaCl) was replaced with 150 mM KCl? What is the expected ΔmV (~+85 mV?) caused by this procedure?

Reply: That is correct. We prepare a 10 x stock solution of Krebs Ringer without added NaCl or KCl. We then dilute this solution by 80%, bring adjust the pH to 7.4 with 1 N NaOH, add KCl in order to reach the required final KCl concentration. We then add enough NaCl to bring the combined concentration of NaCl and of KCl, to 150 mM, then add the remaining volume of H2O in order to have a 1 x solution. For example, when stimulating cells with 100 mM KCl, the solution is made up with Krebs Ringer base, to which 100 mM KCl and 50 mM NaCl are added.
The expected ∆mV caused by the addition of 150 mM KCl should be roughly +80 mM as calculated using the Nernst equation.

In introduction, ECC and DHPR are not common abbreviations. Please spell out.
Reply: Thank you for pointing this out. This has been amended in the revised manuscript (lines 81 and 83).

In the section of "Preparation myotubes from muscle biopsies", 200 mM glutamine seems to be too high.
Reply: Thank you for pointing this out, the final concentration is 3 mM glutamine. This has been corrected on line 192, revised manuscript.

Table is difficult to read. A section for "Comments/Description" is probably not needed.
Please proofread. Figure 1 legend: (A) 300 µM, not mM; (B) 400 nM, not nm. Figure 4 legend: (D) 150 µM, not mM.

Reply. Thank you for pointing this out. Corrections have been made to the text


Reviewer #3:
Manuscript Summary:
The manuscript reports three methods to analyze the functional effect of RYR1 mutations endogenously expressed in patient cells, i.e., calcium release measurements in EBV immortalized B lymphocyte populations or at single cell level, and in human satellite cell derived myotubes at single cell level.
This topic is of current interest because mutations in the Ryr1 calcium channel are linked to several distinct skeletal muscle disorders, and RYR1-related myopathies are probably the most frequent form of congenital myopathies in several populations.

Reply: We would like to thank the reviewer for his comments.

Minor Concerns:
Page 3 line 166. Fig 1 and not Fig 2.
Reply: This has been corrected in the revised manuscript (line 198, revised manuscript).

Page 5 lines 239-240. "In the example shown in Fig.3 A, the cells were stimulated with 5 mM caffeine for 20 seconds." In the legend to fig 3 A it is reported that the top panels refer to EBV-immortalized lymphocytes stimulated with 10 mM caffeine and the bottom panel to cells stimulated with 5 mM caffeine. Please, clarify this point in the text. 
Reply: Thank you for spotting this. The figure legend has been corrected (line 353, revised manuscript). 

Page 7 line 332. Please, cite papers where the flow cytometry was used to functionally characterize Ryr1 mutant channels.
Reply: The reference has been added (new reference 19) and has been cited on line 388.

Page 6, line 270. Briefly describe the reason for using KCl and the significance of the response to this stimulation.
Reply: A sentence has been added to the revised manuscript (lines 320-324)

In addition to some grammar errors, I have noticed some inaccuracies, such as unexplained acronyms/abbreviations (e.g. page 1 line 80, ECC; page 2 line 93, PBS; page 2 line 94, RPMI; page 3 line 160, DMEM) or the lack of use in the text of introduced abbreviations (e.g. 4-cmc), which I believe will be checked and corrected by the copy-editing services.
Reply: Thank you, some of these issues were also pointed out to by the Editor and other reviewers. 
We would like to thank the Editor and Reviewers and hope that in its present format our manuscript is now acceptable for publication in JoVE.
Kind regards,
		Susan Treves.
