Point to point responses to editor and reviewers’ comments

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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Response: The revised manuscript was edited by a native speaker to check the spelling and grammar issues. 

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points
Response: The revised manuscript was reformed as required.

3. Please provide at least 6 keywords or phrases.
Response: Now, it has seven keywords.

4. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Presented here is a protocol …”
Response: We rephrase the Short Abstract to ‘Presented here is a phosphoproteomic approach namely StageTip-based phosphoproteomic, which provides high-throughput and deep coverage of Arabidopsis phosphoproteome. This approach delineates the overview of osmotic stress signaling in Arabidopsis.’

5. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol.
Response: The revised Abstract is 210 words. 

6. Please define all abbreviations during the first-time use.
Response: We re-checked the manuscript and defined all abbreviations during the first-time used.

7. JoVE cannot publish manuscripts containing commercial language. 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.
For example: LTQ-Orbitrap Velos Pro mass spectrometer, MaxQuant software, TAIR10 database, Perseus software, IMAC StageTip, SEP-PAK, Empore extraction disk, etc.
Response: The revised manuscript was reformed as required. MaxQuant and Perseus are free downloaded software for academic usage but not commercial software. 

8. Is the term StageTip commercial, if yes please remove and use generic terms.
Response: The term StageTip is not commercial. 

9. 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.”
Response: The manuscript was revised as required.

10. The Protocol should contain only action items that direct the reader to do something including all specific details associated with the step in complete sentences.
Response: The manuscript was revised as required.

11. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step.
Response: The manuscript was revised as required.

12. Some of the subheadings can be combined. E.g., step 1-3 can be combined under protein preparation.
Response: The manuscript was revised as required.

13. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? For this please include all the button clicks in the software, knob turns, mechanical actions, etc.
Response: We added some details to the revised protocol.

14. 1: which plants, how old? Any specifications? For grinding you use the complete plant including roots, stem, leaves, flowers, etc?
Response: We use two-week-old seedlings, now this information was added in the revision.

15. 3: Volume of the digestion buffer used?
Response: We added the volume of digestion buffer (600 µL) in the revision.

16. 3.7 How is this done?
Response: We added more details in the note of step (1.17) to present the workflow of peptide desalting in the revision.

17. 4.1: Where did you obtain the dried peptides from? Step 3 ends with total protein.
Response: After Lys-C and Trypsin digestion (1.14 to 1.17 in the revision), the total protein was digested to peptides.

18. 9.4- 9.10: How do you perform the elution?
Response: We elute the phosphopepetides from C18 StageTip by adding 20 µL of the elution Buffer and pass through the solution by centrifugation the StageTip at 1,000 × g for 5 min. We detailed it in step 7.3 in the revision.

19. 10: how do you perform the analysis?
Response:  We added more details to the revised protocol (step 8 in the revision).

20. It is unclear where samples are being processed. Please bring out link from one step to the next.
Response: We added more details to the revised protocol (step 8 in the revision).

21. 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 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 suggest recording step 6.1 to 9.4, which are the more essential steps we optimized. 

22. Please ensure that the results are described with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title.
Response: We revised the result part, as suggested.

23. 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 re-draw Figure 1 and now it is different from our previous publication and no copyright permission is needed.

24. Please include a Disclosures section, providing information regarding the authors’ competing financial interests or other conflicts of interest. If authors have no competing financial interests, then a statement indicating no competing financial interests must be included.
Response: We added a Disclosures section in the revision.

25. Please sort the materials table in alphabetical order and remove all trademark (™) and registered (®) symbols.
Response: The materials table is sorted by in alphabetical order and all trademark and registered symbols are removed.

26. Please upload each Figure individually to your Editorial Manager account. Please combine all panels of one figure into a single image file.
Response: The figures were uploaded as required.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript entitled "A phosphoproteomics strategy for profiling osmotic stress signaling in Arabidopsis" by Wang et al describes the methodology to carry out mass spectrometry based phosphoproteomics analysis in the model plant Arabidopsis thaliana. The authors developed a simplified StageTip protocol for phosphopeptide enrichment and fractionation and coupled it with TMT labeling for peptide quantification. Further, as a proof of concept the authors carried out a comparative phosphoproteomics study of wild-type Arabidopsis and snrk2 decuple mutant under osmotic stress. The authors delineated the early signaling pathways activated under mannitol stress. The study is useful for researchers who are relatively new to the field of mass spectrometry based phosphoproteome analysis. The manuscript is technically sound. However, the manuscript needs to be checked thoroughly for grammatical errors prior to acceptance for publication. My comments about the manuscript are as follows:

Major Concerns:
1. Order of authors mentioned in page 1 and page 2 are different.
Response: The order of the authors was corrected.

2. Reference 7 is missing in the introduction section
Response: The reference 7 is added in the revision.

3. Search parameters for analysis using MaxQuant should be discussed in greater detail
Response: The search parameters are detailed in the revision (step 8.4 to 8.10).

Minor Concerns:
1. Page 1 and Page 2: Key words section: 'Protein' should be replaced with 'protein'.
2. Page 1: Abstract section: 'systemwide' should be replaced with 'system-wide'
3. Page 1 and Page 2: Abstract section: 'one hour using one StageTips' should be replaced with 'one hour using one StageTip'
4. Page 1 and Page 2: Abstract section: Suggest replacing 'suggesting the easy-to-use and efficiency of the approach' with 'suggesting an easy-to-use and efficient approach'
5. Page 1: Abstract section: Suggest replacing 'in depth' with 'in-depth'
6. Page 1: Abstract section: Suggest replacing 'shows the superior separation' with 'demonstrates the superior separation'
7. Replace 'wild type' with 'wild-type' in the entire manuscript
8. Page 2: 'Email addresses of Co-authors' should be replaced with 'Email addresses of co-authors'
9. Page 2: Email of all co-authors should be underlined to maintain uniformity
10. Line 44: Replace 'that' with 'how'
11. Line 44: Replace 'SnRK2s kinase' with 'SnRK2 kinases'
12. Line 45: Replace 'regulates' with 'regulate'
13. Line 49: Suggest replacing 'However, it is still challenging in the analysis of plant phosphoproteomics' with 'Characterization of plant phosphoproteomes however remain a challenge due to….'
14. Line 51: Replace 'the' with 'these'
15. Line 52: Replace 'pigment' with 'pigments'
16. Line 55: Replace 'purifying' with 'enriching'
17. Line 56: Suggest replacing 'Yet acidic non-phosphopeptides co-purified' with 'Acidic non-phosphopeptides co-purifying'
18. Line 57: Replace 'inferences' with 'interferences'
19. Line 58: Add 'Previously' prior to 'We carefully evaluated'
20. Line 61: Replace 'multi-steps' with 'multi-step process' AND delete 'procedure'
21. Line 64: Replace 'chromatographic with 'chromatography'
22. Line 69: Delete 'been'
23. Expand the abbreviation 'Hp-RP' in the first instance
24. Line 71: Replace 'enlarge' with 'increase'
25. Line 73-74: Replace 'the depth coverage' with 'deep'
26. Line 75: Delete 'analyzing'
27. Line 78: Replace 'phosphoproteomic result' with 'phosphoproteomic analysis'
28. Line 84: Suggest replacing 1.1 with 'Harvest the control and stress treated seedlings in an aluminum foil and flash freeze the samples in liquid nitrogen
29. Line 85: Replace 'powders' with 'powder' AND 'mortar' with 'mortar and pestle'
30. Line 86,87: Expand the abbreviations TCEP and CAA
31. Line 87: Suggest adding 'and mix with the aid of pestle'
32. Line 89: Suggest replacing 'tube 10 sec' with 'tube for 10 sec. Repeat thrice'
33. Line 94: Suggest rephrasing to 'Aliquot 150µl plant lysate into a 1.5 mL tube'
34. Line 95,96: Mention the centrifugation speed
35. Line 101-102: Replace with 'air dry the tube' with 'air dry the protein pellet'
[bookmark: _Hlk38643292]36. Line 108: Replace 'by BCA kit' with 'using BCA kit'
37. Replace 'SEP-PAK' with 'Sep-Pak' in the entire text. 
38. Line 126: Replace 'Spin' with 'spin'
39. Preparation of Hp-RP StageTip: Lines 148-155 may be deleted and instead written as 'Hp-RP StageTip were prepared as described for IMAC StageTip using C8 Empore extraction disk
40. Line 160-162: What is buffer B, buffer A? Although mentioned at the end of the manuscript under the section 'Materials and Reagents' it would be useful to the readers if the information is added here.
41. Line 161: Replace 'Stagetip' with 'StageTip' AND '1000 g centrifuge' with 'using centrifugation at 1000g'
42. Line 162: Replace 'Stagetip' with 'StageTip'
43. Line 173,174,176,182,184: Replace '200 g centrifuge' with 'using centrifugation at '200g'. Also, please mention the volume of beads to be loaded per tip. 
44. Line 250: Replace 'channel' with 'reagents' AND delete 'each'
45. Line 269: Replace 'both' with 'the'
46. Line 289: Replace 'replicates' with 'replicate'
47. Line 301: What is 'Oks'?
48. Line 301: Suggest rephrasing the sentence to 'Despite the ability of one-shot LC-MS/MS to identify more than 10,000 phosphorylation sites, the coverage of the whole plant phosphoproteome is still limited.
49. Line 316: Replace 'workflow' with ''workflows'
50. Line 324: Is it sodium chloride or sodium hydroxide?
51. Line 326: It is unclear what the authors mean by 'washing'?
52. Line 327: Acetonitrile can be abbreviated to ACN in first instance and the abbreviation can be used throughout the remaining text
53. Line 338: Replace 'ACN concentration of' with ''ACN concentration in' AND 'buffers are' with 'buffers can'
54. Line 349: Replace 'can integrate' with 'can be integrated'
55. Table of Materials: To maintain uniformity capitalize the first alphabet of each chemical enlisted
56. Materials and Reagents: Please expand 'AA'
57. Replace 'pipet' with 'pipette' throughout the text
Response to minor concerns: We thank the reviewer for the careful reading and editing of our manuscript. We have carefully edited the manuscript and sent it for language editing. As suggested, we provided more details in the data analysis steps. 

Reviewer #2:
i recommend reject...

-Overall, needs significant editing to read better. Various typos and grammatical errors.
Response: We apologize for the typos and grammatical errors. The revised manuscript was carefully edited and sent for language editing.

-Some notes about scaling should be added. Not every prep will yield 4 µg/4µL of protein as noted.
Response:  We added the note of step 1.2 to explain that one gram of seedling generates enough starting material for MS analysis.

-Line 166 - Desalting protocol should be detailed.
Response: We added more details of desalting protocol in the note of step 1.17.

Lines 199-128 - Notes about strategy for picking which TMT channels to use for which samples should be detailed.
Response: We added the note of step 2.3 to show the sample we labeled in each TMT channel.

-Overall, the methods need to be detailed for more clearly. The protocol seems to assume a working knowledge of mass spectrometry, phosphopeptide enrichment, and the bioinformatics downstream spectral analysis, none of which are trivial and should be addressed in far more detail if this is meant to be a protocol one could apply one's self.
Response: We thank the reviewer’s suggestion and provide more details in the revised protocal.

-I see no supplemental information. Maybe there should be tables of the MS data in full?
Response: Our MS data have been deposited to ProteomeXchange with the dataset identifier PXD014435.

-Is the raw data available somewhere? Should be made publicly available.
Response: Our MS data have been deposited to ProteomeXchange with the dataset identifier PXD014435.

-I don't think this is novel… it's just stage tip based high pH reversed phase. The only thing novel is doing it in a spin tip. But thermos Fisher has high pH spin tips available for purchase. In theory one could just purchase them and take phosphopeptides from a similar large scale phosphoenrichment a separate them on one of those. What advantages does this afford?
Response: We agree with the reviewer’s comment that high pH-spin tips are commercially available. However, we found that our workflow within spin tips identified more (at least 20% percent) phosphopeptides than that with commercial high-pH spin tips. As we discussed in the revision, this workflow is applicable to small to medium scale of phosphoproteomics analyses. 

Various typos, too many to correct here.
Line 44 - should be SnRK2 kinases, not SnRK2s kinase.
Line 64 - should be chromatographic separation or chromatography, not "chromatographic"
Line 68 - what is Hp? I assume it's high-pH.
Line 88 - degrees C appears to be in a different font.
Line 105 - what is SDC/SLC buffer?
Response: We apologize for the typos and grammatical errors. The revised manuscript was carefully edited and sent for language editing.

Reviewer #3:
Manuscript Summary:
The manuscript describes in detail an optimized protocol to analyze phosphoproteomes of Arabidopsis plants, increasing yield and diversity of the identified proteins.
This protocol will be of interest to the scientific community as it deals with signal transduction, a major point of regulation in response to stress and virtually every key step in plants life. The protocol is clearly described and well written, I do not have any major concerns.

Minor Concerns:
Figure 3B: Please specify in the legend what is "Kinase Phosphosite" and "Ok phosphosite".
Response: We are sorry for the typo. It was corrected in the revision.

In "Table of Materials" Sigma Aldrich is misspelled. Please double check.
Response: We are sorry for the typo. It was corrected in the revision.

In the method description, there are some acronyms that are not specified; e.g. CAA, TCEP, SDC, SLS, TEAB, TMT. Please indicate what these acronyms mean.
Response: We defined all the abbreviations when they are first used.

Please provide details of MaxQuant and Perseus software (internet address)
Response: We added the internet address of the software in the Table of Materials. 
 
