


Dear Editors, Dear Reviewers,

Thank you for the very careful review of our manuscript and for further constructive suggestions to improve its quality. We have addressed all your suggestions and concerns. Please see below our detailed point-by-point response to all reviewer comments for your reviewing process. We hope this revised version meets your expectations and we are looking forward to your response.

Sincerely yours,
Harald Schwalbe

	Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
-Done to the best of our knowledge
2. Please revise the following lines to avoid previously published work: 304-307, 498-501.
-We have now re-phrased
3. Please provide the complete address of all the affiliations.
-Corrected
4. Please provide an institutional email address for each author.
-Corrected
5. Please ensure that the summary clearly describes the protocol and its applications (10-50 words). Please consider removing the lines 27-30.
- Corrected
6. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
- Corrected
7. Please define all abbreviations before use (STD, CPMG)
- Corrected
8. Please ensure that the corresponding reference numbers appear as numbered superscripts after the appropriate statement(s) for in-text formatting.
- Corrected
9. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.
-Corrected
10. 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 (SamplePro Tube, Matrix, ThermoFisher Scientific, Eppendorf, SampleJet, Prodigy, TopSpin, etc.)
- Corrected
11. Please include a one line space between each protocol step.
- Corrected
12. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. 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.
-We have highlighted the relevant section
13. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
-
14. 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.
- Corrected
15. 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.
-Corrected
16. Figure 1: Please remove trademark (™) and registered (®) symbols from the figure (SamplePro Tube, SampleJet). Please use generic terms to label the figure.
- Corrected
17. Figure 2: Please Label each figure in the panel. What do the numbers (1, 0.92, 0.61, 0.13) represent? Please specify them in the figure or the Figure Legend.
- Corrected
____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors described the protocol of automated NMR fragment-based screening. It will guide more scientists to identify hits against various targets. The following minor concerns should be addressed.

Minor Concerns:
L97-99: the fragment library should adhere to RO3 but not Lipinski RO5.
-is appropriately mentioned in the text:
“These diverse fragment libraries mainly contain flat aromatic or heteroatoms and adhere to the Lipinski Rule of 5 6, or to the current commercial trend Rule of 3 7, but avoid reactive groups.”
L162: Format error should be revised.
-Correct as best as possible
L191-194: Why 10% D2O is used in the stock solution? First, DMSO is chemically inactive; Second, 10% D2O may lead to a solubility issue.
-explanation included in the text “10% of D2O ensures minimization of compound degradation due to repeated freeze-thaw cycles 12”

L207-208: it seems that 5% DMSO is introduced in the final screening buffer, and it is worth noting that not all biomolecules remain stable in such a concentration. Thus higher stock concentration and thus lower DMSO concentration in the final screening sample may help.
-suggestion noted
L281: The experimental time is 1-5 hours? If it is 5 hours/sample, the total screening time would be really long. In such case, the long-term stability of the biomolecules should be taken into account.
-suggestion noted
L288: at 5% DMSO, do the authors some times observe non-specific binding of DMSO? (no?)
-no
Previous work on automated NMR FBS should be cited, e.g., C. Peng et al., J. Med. Chem. 2016; J. Gao et al., PLoS One 2014, 9:e88098
-has been appropriately cited
Figure 5: STD spectra should be included to better evaluate the performance of this NMR FBS protocol.
-Figure 5 focuses only on the 19F-detected relaxation experiments for identifying binders
[bookmark: _GoBack]Reviewer #2:
Manuscript Summary:
The manuscript describes fragment screening for proteins and RNA. This will be of interest to other scientists.
I have no background in NMR screening, but it appears that the methods are described in a way that they can be reproduced by others.

Major Concerns:
The manuscript appears to be rather an unfinished draft than the final version. Text for one section and information about the instrumentation is lacking. Some section headers do not fit to the following text and the language needs improvement.
It is clear that the introduction will not be a comprehensive review of fragment screening, but some references to key papers and reviews would nevertheless be very useful for readers less experienced with the topic.

Minor Concerns:
Fragment screening by X-ray crystallography should be added to the list of alternative screening methods mentioned in the introduction.
-included:
“Four commonly applied biophysical methods within the drug discovery campaigns are thermal shift assays, surface plasmon resonance (SPR), crystallography and nuclear magnetic resonance spectroscopy (NMR).”

Reviewer #3:
Manuscript Summary:
This well-written manuscript by Berg and coworkers reported an automated protocol for NMR-based screening process. The reviewer found this work would fit into JoVE with significant value to the field of FBDD. The detailed comments are as following:

Major Concerns:
1. The references, especially in the introduction section, were light. The authors should include more citations regarding the important development in the fields of FBDD and NMR-based screening.
-
Minor Concerns:
2. Page 4, line 59 "<250 Da" should be "< 250 Da).
-Corrected
3. Page 4, line 122 "STD-NMR, waterLOGSY and CPMG-based" should be defined.
- Corrected
4. Page 7, line 162, the section "2020),Chapter Error!" should be corrected.
- Corrected
5. Line 176 "40oC" should be "40 oC)
- Corrected
6. Line 179, the authors left one bullet point highlighted, which should be corrected.
- Corrected
7. Line 196, "96 well" should be "96-well".
- Corrected
8. Line 202, the authors left one bullet point highlighted, which should be corrected.
- Corrected
9. Line 273 WLOGSY is used instead of waterLOGSY. The authors should keep their abbreviations consistent.
- Corrected
10. Line 306 "a 1H-NMR" should be "an 1H-NMR".
-
11. Line 334, the authors left one bullet point highlighted, which should be corrected.
- Corrected
12. Line 386, "200ms" should be "200 ms".
- Corrected
13. Line 408, the authors left one bullet point highlighted, which should be corrected.
- Corrected
14. Line 456, the authors left one bullet point highlighted, which should be corrected.
- Corrected
15. Line 485, "D2O" should be "D2O".
- Corrected
16. Line 486, "MgCl2" should be MgCl2.
- Corrected
17. Line 557 "25mM" should be 25 mM.
- Corrected
Overall, this is a good manuscript. I recommend publication of this work in JoVE after addressing the listed concerns.



