Answer to Editor:

Thank you for all the comments, your suggestions have carefully been implemented in our revised manuscript. Significant changes/added texts in the manuscript are shown in blue. Additionally, we added Figure 3B, improved the quality of Figure 1, and added some references as suggested.

We hope that we have addressed all major issues increasing chance to publish our work.

Best regards
Tobias Madl on behalf of the authors

--------------------------------------------------------------





Editorial comments

Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

We thank the editors for their comments and revised the manuscript accordingly to improve the text quality. 

2. Please revise the Introduction to include all of the following with citations:
a) The advantages over alternative techniques with applicable references to previous studies
b) A description of the context of the technique in the wider body of literature

Alternative methods, advantages and disadvantages, have been updated in the instruction section of the manuscript. We updated the description of the role of arginine methylation both in the introduction and discussion sections accordingly. 

3. The language of the manuscript is not publication quality. Please use a professional copyediting service to make the language suitable for publication.

We thank the editors for their suggestions and have improved text quality. 

4. 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.
For example Precellys®, DURAN, SpeedVac®, Oasis CX, Reacti-Vap®, Bruker, etc.

We changed the symbols/names accordingly. 

5. The Protocol should contain only action items that direct the reader to do something. 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 have updated the protocol section accordingly. 

6. Please use SI unit denotation for all units throughout the manuscript: L, mL, µL, cm, kg, etc. Hours, minutes, and seconds can be written as h, min, s, respectively. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).

We have changed the text accordingly. 

7. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Step 3.6: What does i.a. stand for?

We apologize for the confusion raised. i.a. stands for “inter alia”. We changed i.a. to “amongst others”

Step 5.1.: Was the starting volume of sample 1 mL?

Usually 1 ml is used. For flexibility “1 ml” was omitted as any volume can be used.

Step 5.2: How was the cartridge cleaned?

We have added an additional NOTE “step 5.2.4.1” to explicitly explain cleaning.

Step 5.3.2: How was the cartridge pre-conditioned? Please provide all the steps required to do this.

The preconditioning step (now 5.2.1) is now described in more detail.

Step 5.3.3.: Statement is incomplete. Is the centrifugation performed after sample addition?

After every sample addition a centrifugation step is needed. It was mentioned previously at the beginning of this section (step 5.3.1). We have added this statement to every line in the revised version of the manuscript. 

Step 5.3.4.: Were the washing steps followed by centrifugation? If yes, please mention this. Also, please provide the centrifugation details.

Done. See above

Step 5.3.5.: Elution was performed 3 times? If yes, were the 3 elutes collected separately or together?

We added “elution into a single 5 ml tube”

Step 5.4.1.: What are the things required for this step?

We have added more information. Any pipetting robot fulfilling these requirements can be used.



Step 5.4.2.: Please include all the button clicks, command lines, etc. in the software. We need actions to show how the software is used. Please provide the details of the program used for performing Robotic SPE. Readers of all levels of experience and expertise should be able to follow your protocol.

A detailed description of all steps goes beyond the scope of the manuscript, because it may depend on the exact pipetting robot model which must not be mentioned by name. As mentioned in step 5.3.3, the requirement is that the pipetting robot protocol can execute the principal steps described for the manual procedure (5.2).

8. Please include a SINGLE LINE space between the steps, sub-steps, and notes in the protocol.

We have updated the text accordingly. 

9. Please include a title for each figure and/or table.

Done

10. Figure 1: What do the line bars in the end represent? Are they a representative NMR graph? If yes, please label them and provide details in the legends.

The “lines” represented a cartoon of NMR tubes. For simplicity, we omitted the bars in the revised version of the manuscript.

11. Figure 2: Please arrange all the figures sequentially.

Done

12. Figure 3: What does the y-axis represent? Please mention.

Done (both axis assigned)



Reviewers' comments

Reviewer #1

Major Concerns: The materials table is missing so this reviewer was unable to review it. Additionally, the figures are blurry and therefore difficult to interpret. Figure 3 would benefit from including examples of SDMA and MMA (both in D2O and d6-DMSO) for completeness. Part 3 of the protocol would benefit from separating the liquid and solid material preparations and clearly labeling them as was done for Part 5 (Manual/Robotic SPE).

We apologize for these issues. We improved quality of Figures 1 and 3. Figure 3 now contains representative data of SDMA and MMA in both D2O and d6-DMSO.
In contrast to part 5 dealing with two separate methods of performing SPE, part 3.2 (liquid samples) and 3.3 (solid samples) both end up with steps 3.4. Describing 3.4 to 3.6 as sub-steps of 3.2 and 3.3 would end up with exactly the same lines (see Figure 1). Additionally, as mentioned in 3.4 and 3.6, all kinds of samples can be stored at -20 °C for longer periods of time and be processed together later on.

In Step 1.3 of the protocol, it seems that there are instructions to make 2 dilutions of HCl but it is not clear from first look through the protocol; this step may benefit from nested instructions for each different dilution. Additionally, in step 1.4 the phrase "10% of a saturated ammonia solution (finally ~ 3%)" is unclear - is the final concentration in the solution 3% or 10%?

We rephrased the statements. 

The word choice frequently makes the protocol difficult to understand. For example, step 4.7 ("Avoid spilling over CHCl3 (and its contents), even for the sake of a somewhat minor yield") - are you meant to not mix the CHCl3 phase with the aqueous phase or are you meant to leave behind some of the aqueous phase to prevent taking any of the CHCl3 phase? Similar issues arise with steps 4.5 and 5.3.3 in particular.

We thank the reviewer for her/his suggestions and have improved the readability of steps 4.7 and 5.3.3 (now 5.2).

Minor Concerns: The protocol would benefit from copy editing for increased clarity. There seem to be places with missing references in the first paragraph of the introduction (i.e. line 60).

Thanks for the comment. We carefully checked the manuscript to improve clarity and added references.



Reviewer #2

The manuscript describes the quantification of arginine methylation detection in biological tissues. The paper is written well and the procedure is readily followed.

We thank the reviewer for her/his positive summary. 

A major issue is the actual quantification of the arginine and arginine methylated products in the material. This has not been sufficiently addressed. Adding a KNOWN amount of arginine or different methylated arginines to an actual sample would reveal the actual recovery of the signals from such materials.

The usage of quantitative standards is mentioned in step 7.4. We added an additional comment to the results section, together with representative results of commercially available reference compounds shown in Figure 3B.

line 60 what exactly is meant by phase separation in the context of cellular processes. That needs an explanation.

References have been added, which explain both cellular phase separation and the role of arginine methylation.

line 72 ... it is relatively robust... What is?

We have changed this sentence to “NMR spectroscopy comes with the advantage that it is a truly quantitative, highly reproducible and robust technique”.

line 332 That sentence In case... needs to be rewritten.

We rewrote this sentence.

Inconsistent reference to concentrations. mol/L then molar, then M. pick one and stick with it.
line 94, 98, 151, 162, 184 etc

We changed everything according to the suggestion, i.e. “mol/L” etc.

The authors describe the need for a TXI probe head. This is too restrictive. Any inverse or even 1H selective probe head would suffice UNLESS one needed to run HSQC's Certainly a BBI, QXI or TBI etc would work as well. And if you specify a particular probehead for heteronuclear experiments it likely also had at least z-gradients.

Thank you for your comments. We updated the requirements accordingly. 



Reviewer #3

The manuscript describes biochemical procedures for the methylation of arginine side chains as an important posttranslational modification. The protocol is well written and will be of great help for biochemists and structural biologists. I thus recommend publication pending two minor comments.

We thank the reviewer for her/his positive summary. 

There are parts marked in yellow in the manuscript.

It is requested by the journal to mark the region meant to be shown by video later on in yellow.

The authors should cite:
Site-Specific Detection of Arginine Methylation in Highly Repetitive Protein Motifs of Low Sequence Complexity by NMR.
Altincekic N, Löhr F, Meier-Credo J, Langer JD, Hengesbach M, Richter C, Schwalbe H. J Am Chem Soc. 2020 Apr 22;142(16):7647-7654. doi: 10.1021/jacs.0c02308.

Thank you for the reference, we added it to the discussion.

