JoVE62448 Reviewers Comments
Editorial and production comments:

Changes to be made by the Author(s):

1. Please employ professional copyediting services. There continues to be awkward phrases throughout the manuscript.
Response: We thank the reviewer for their comment.
Action: The manuscript has been thoroughly edited. 

2. Last line of the introduction: Please revise for clarity.
Response: We thank the reviewer for their comment.
Action: We changed this sentence from – “Data being ratio of two fluorescence intensities, effect of experimental factors like dye loading, photobleaching, dye leakage, cell density are corrected”

to – “Since the fluorescence signal is obtained from the excitation of the dye at two wavelengths (340 nm and 380 nm), the ratio of the fluorescence signals corrects for experimental factors like dye loading, dye leakage, photobleaching and cell densities”.

3. Additional details are required:
2.1.3: Is fresh media the culture media from step 2.1.1.? How long is the trypsin reaction and at what conditions?
Response: We thank the reviewer for their comment. Yes, it is washed with fresh media.
Action: This information, and trypsin reaction conditions have been added to the manuscript (page 3, lines 150-153).

2.1.4: Please be more specific with the centrifugation speed. What happens after centrifugation?
Response: We thank the reviewer for their comment.
Action: The centrifugation speed was 1620 g, this information along with centrifugation details have been added to the manuscript (page 4, line 155).

3.1.5: What wavelengths? 340/380 nm?
Response: Sorry, we could not find ‘section 3.1.5’ in the manuscript. However, the manuscript has been proofread to incorporate the wavelengths wherever required. 

Reviewers' comments:
Reviewer #2:

Minor Concerns:
Comment #1: There's still significant proofreading required throughout manuscript.
Response: We thank the reviewer for their comment.
Action: The manuscript has been thoroughly edited. 

Comment #2: Line 49; antigen binds to the IgE/FcεR1 complex, not the FcεR1 receptor directly.
Response: Thanks for the correction, this is correct.
Action: This fact has been added to the manuscript (page 1, lines 62-63). 

Comment #3: Section 1.1: There's still some detail missing in the methods of section 1.1. Suggest adding additional detail or add references in this section of the methods (similarly to sections 2-5) to fill in the gaps for the methods for truncation of amino acids by SPPS, alanine scanning, mass spectroscopy and HPLC.
Response: We thank the reviewer for the suggestions.
Action: Characterization details have been incorporated in the manuscript (page 3, section 1.1 and 1.2, lines 117–140).

Comment #4: Line 126: WT should be written out in full, then abbreviated.
Response: Thank you for pointing this out.
Action: We have used the first occurrence of WT in the text and have added the full name (page 2, line 87). 

Comment #5: Line 157: Write out in full what HTB is, then use abbreviation.
Response: Thank you for pointing this out.
Action: We have used the first occurrence of HTB in the text and have added the full name (page 4 line 168). 

Comment #6: Line 199: Ideally write the volume and concentration as: "add 50 µl of 30µM ionomycin". This comment applies throughout the methods section for consistency.
Response: Thank you for pointing this out.
Action: We have used the format of volume then concentration throughout.

Comment #7: Fig 4a is not indicated in the results section.
Response: Thanks for the comment. 
Action: We have reaffirmed that ’Figure 4a and 4b’ was mentioned in the beginning of the sentence for Figure 4 in the results section. 

Comment #8: Line 259: Should be "… fluorescence and ratio data, respectively, for dye calibration".

Response: Thanks for the comment. 
Action: This format has been adopted. 

Reviewer #4:

Major Concerns:
None

Minor Concerns:
the need for a fluorescence plate reader with automated pipetting system before the plate read may not be available to many labs - this may introduce more noise to the time-sensitive Ca2+ readout. Have the authors characterized the variability in the assay when conducted without access to automated pipetting?
Response: Thank you for highlighting the very pressing ‘time-sensitivity’ in Ca+2 measurement from HEK cells.  
Lines 308-320 of the revised manuscript, started with a fluorometer. It was labour intensive in terms of number of peptides that can be run within a given period of time. We have studied approx. 40 peptides (in review manuscript), multiplying this with number of replicates and repeats it took a lot of time, and we observed significant variations in the results. We then moved to a plate reader with manual addition. Though, it did help us in running multiple peptides, pulling the plates out to add the peptides and then again to add the standards, again interfered with the results. Finally, we used the plate reader with automated pipetting system, with one control per plate which did give better results, but we got the best when we used both a positive and negative controls for each column of the well (lines 329–330). 

Action: None taken.


Reviewer #5:

Major Concerns:

1. The key feature of the described procedure is the use of engineered HEK cells expressing the MRGPX2 receptor. Therefore, the authors should provide further specific details how these cells were produced. How did they clone the X2 receptor, what plasmid was used, how constructed, what promotor, method of transfection, stable versus transient transfection?, if stable transfected what selection method was used (which antibiotic), were X2-expressing cells further selected for level of X2 expression, if transient transfected what was the variation between different experiments, how was expression determined (flow cytometry?). All these details are essential to describe here and make this procedure unique and useful for other researchers, otherwise this is just a description of "another" procedure to measure calcium fluxes in cells.
Response: Thank you for the comment. The cells used in the study were HEK-293 stably expressing MRGPRX2 receptor. Detailed procedure for transfection and quality control has been described [B. D. McNeil et al, 2015].

Reference
McNeil, Benjamin D., et al. "Identification of a mast-cell-specific receptor crucial for pseudo-allergic drug reactions." Nature 519.7542 (2015): 237-241.

Action: The reference has been added in the text (page 1, line 81; page 2, line 86).

Minor Concerns:

2. Line 49: mast cells are activated by antigen through crosslinking of IgE bound to the FcεRI Receptor
Response: Thanks for the comment, we agree with the reviewer.
Action: Action: This fact has been added to the manuscript (page 1, lines 62-63). 

3. Line 134: fresh medium, aspirate medium, and add 2-3 ml trypsin or is medium not aspirated?
Response: Thanks for the comment. 
Action: The statement has been clarified to read: “Once 75% confluent, wash the cells gently with 2-3 mL fresh culture medium, remove the medium and add 2-3 mL of trypsin for 2 – 3 minutes in 37 oC, 5% CO2 incubator to detach the cells. Gently tap the flask to detach the cells”, (page 3, lines 150-153).

4. Line 138: 1620-4500 x g is quite wide range. Is this correct?
Response: Thanks for pointing this out, we agree that it is a wide range.
Action: It has been corrected to 1620 g (page 4, line 155). 

5. Line 138: Resuspend the cells in culture medium as per desired concentration. Add culture medium
Response: Thanks for the comment. 
Action: ‘Culture Medium’ has been added to the text (page 4, line 156).

6. Line 172: What is read here? Baseline fluorescence? In section 4 the actual reading starts.
Response: Thanks for pointing it out. 
Action: It has been clarified in the manuscript to highlight that: “Take the plate for fluorescence reading” (page 4, line 181-182). 

7. Line 187: Is the HTB buffer added in section 3 removed?
Response: Thanks for the comment. The peptides are added into the HTB buffer. 
Action: This has been clarified in the manuscript (page 5, lines 204-206).

8. Authors use media (plural) throughout the ms while they mean medium (singular). Please check and correct.
Response: Thanks for pointing it out.
Action: It has been corrected wherever required.

9. How is a differential response evoked by X2 by different ligands calculated? Is the AUC calculated for each Ca2+ curve or peak height of the curve?
Response: Thank you for the comment. Qualitatively, an idea of relative calcium signal can be obtained through the fluorescence ratio for 340 to 380 nm (Figure 2 and 3). Furthermore, the fluorescence ratio of the peptides, along with those of the calibrations (Figure 4) can evaluated using the Grynkiewicz equation (protocol, section 5) to quantify the values.

Action: None taken.


Reviewer #6:

Major Concerns:

1. Authors should state the rationale of using PAMP-12 in the present study. Why not other well-known and studied peptide agonist were selected?
Response: Thank you for the comment. 
PAMP-12 is a gold-standard peptide that is known to bind this receptor. Moreover, it is easy to synthesize using solid-state techniques as it relatively short [Ehsan Azimi et al, 2017]. Furthermore, our lab has had previous experiences in working with PAMP-12, which simplified our effort [Lei Lu et al, 2018].
References:
Azimi, Ehsan, et al. "Substance P activates Mas-related G protein–coupled receptors to induce itch." Journal of Allergy and Clinical Immunology 140.2 (2017): 447-453.
Lu, Lei, et al. "Self-assembling peptide nanoscaffold that activates human mast cells." ACS applied materials & interfaces 10.7 (2018): 6107-6117.
Action: None taken.

2.a The quality of figures (resolution) is poor, its very difficult to read. 
Response: Thank you for the comment. The issue of quality of figures was brought to the Editors of the Journal while submitting the revised draft. We were told that, the issue lies in the PDF compilation and that it would not be carried forward. 
Action: None taken.
2.b As authors mentioned somewhere, "the purpose of the manuscript was not to demonstrate the scientific advancement that was achieved using the herein discussed method, but to describe a technique, with all its benefits and challenges". It is very crucial to select the material in the experiments. What is rationale of using alanine analogs instead of some known ligands which do not binds with MRGPRX2?
Response: Alanine scanning helped us to systematically control the interaction between the peptide and the receptor of interest so that one could understand the related physicochemical attributes related to the activation of said receptor. 
Selecting widely different molecules obfuscates the effects of individual amino acids or the changes within the region of individual amino acids on receptor activation. 

Action: None taken.

3. As MRGPRX2 has shown a binding affinity with a lot of ligands, including few more ligands will improve the quality of results and manuscript overall.
Response: Although we understand the reviewer’s point of view, previous work has done this to some extent already [B. D. McNeil et al, 2015]. Moreover, our paper is not dedicated to understanding the results of ligand binding, rather to elucidate the techniques used to obtain reproducible and robust results. This technique can then be employed by a myriad of researchers to explore a multitude of research questions while ensuring their results are accurate.
Reference
McNeil, Benjamin D., et al. "Identification of a mast-cell-specific receptor crucial for pseudo-allergic drug reactions." Nature 519.7542 (2015): 237-241.
Action: None taken.

4. What is the accuracy and precision data of this novel method? Comparing this data with other/conventional methods will help to understand the accuracy and reliability of method.

Response: Thank you for the comment. We have compared released Ca+2, as a measure of cell activation with other characteristics of mast cell degranulation, particularly, quantification of β-hexosaminidase. The results were very comparable. The study in its entirety has been submitted and is under revision. On the contrary, our initial trials with fluorometer and fluorescence gave varying results (page 8, lines 311-316).
Action: None taken.

5. The data from this method is also greatly depends on the transfection method, including the details of transfection methods will improve the quality. Details such as % of positive transfected cells, ideal passage no of cells etc. is advisable.
Response: Thank you for the comment. Cells used were HEK-293 stably expressing MRGPRX2 receptor. Detailed procedure has been described [B. D. McNeil et al, 2015]. HEK-X2 were used at passage number 13-19 while HEK-WT were used at passages 16-21.
Reference
McNeil, Benjamin D., et al. "Identification of a mast-cell-specific receptor crucial for pseudo-allergic drug reactions." Nature 519.7542 (2015): 237-241.

Action: The reference has been added in the text (page 1, line 81; page 2, line 86). Passage number has been mentioned in the discussion section (page 2, line 85 and 87).

6. How one can quantify the amount of calcium signal from this method? A procedure of quantifying calcium signal and use of relevant software is also needed.
Response: Thank you for the comment. There are two ways of looking into data – as shown in Figure 2b and 3b, a comparison of the ratios between compounds gives a qualitative result for the relative calcium signal. Furthermore, these ratios, along with those of standards/calibrations (Figure 4) are used with the Grynkiewicz equation (protocol, section 5) to quantify the results.

Action: None taken.


Changes to be made by the Author(s) regarding the video:

1. A ""hard cut"" is a type of edit where the camera does not move but the action changes instantly. This type of edit is distracting and jarring for the viewers, and we suggest using a quick dissolve (or fade) between clips to move quickly between similar shots. Dissolves don't have to be to a solid color--one shot can fade directly into another. Instances of where we reccomend using dissolves instead of a jump cut are listed below:
• 4:53
• 5:02
• 6:02
• 6:08
• 6:14
• 9:19
• 9:24
• 9:27
• 9:59"
Response: Thank you for pointing this out.
Action: Hard cuts have been dissolved throughout.

2. 3:28 - 5:25 - the video uses only one continuous shot here, showing the researcher adding the solution to a trough, adding the medium, and then using a multipipette to plate the mixture in a 96 well plate. The narration for this section includes more than this. For one, it seems to list 5 components of the final solution, yet only two additions to the trough are shown (3:37 and 4:06). Additionally, the narration mentions centrifugation and incubation, which are not shown. 5:02-5:12 is one of the few sections that seem to describe the plating that is being shown (i.e., where audio and video match).
Response: Thank you for the comment.
Action: This section has been reedited to incorporate the asked changes and to match the narration with the video. 

3. 5:29 - consider keeping this on-screen longer to give viewers time to read it, or removing it entirely. The current brief flash is disorienting to viewers.
Response: Thank you for the comment.
Action: It has been replaced by a still.

4. 9:30 - consider using a black or white box here instead. the blue box draws attention to it and away from the action of interest in the shot.
Response: Thank you for the comment.
Action: It has been blackened. 
