


We thank both editors and reviewers for the careful comments, which we believe we have addressed throughout as follows:

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We believe we have corrected them.

2. Please provide the complete addresses of the affiliations.
Done.

3. Please revise the following lines to avoid previously published work: 628-633.
Done. (695-706)

4. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Done.

5. 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: e.g., SwissCi, Formulatrix, RockMaker software, etc. We must maintain our scientific integrity and prevent the subsequent video from becoming a commercial advertisement.
We have replaced them with generic terms such as ‘crystal plate imager’, ‘harvesting device’  and referred to JoVE’s Materials table. 

6. Please ensure that the Introduction includes all of the following:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application.
We believe these points are now fully addressed in lines 75-114.

7. For SI units, use standard abbreviations when the unit is preceded by a numeral. Abbreviate liters to L to avoid confusion. Examples: 10 mL, 8 µL, 7 cm2 (Line: 212, 215, 217, 277) 
Done.

8. Line 251/276: Please use standard abbreviations for time units preceded by a numeral. Examples: 5 h, 10 min, 100 s, 8 days, 10 weeks
Done.

9. Line 276: Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per 
minute (rpm).
Done.

10. Line 288: Please include the details of temperature and time, required for the incubation steps.
Done (line 293-294)

11. Line 419-422/505-531/ 533-543: 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.
Done.

12. Please include a one-line space between each protocol step and 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.
Done.

13. Please move the figure legends within the manuscript text to the Figure and Figure Legends Section at the end of the Representative Results. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results. Details of the methodology should not be in the Figure Legends, but rather the Protocol.
Done.

14. 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].”
We have not reused any figures from other publications.  Figure 6 was generated using the structures in the Protein Data Bank. We have further clarified which software we have used and indicated the PDB group deposition code.

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.
Fixed.

____________________________________
Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
.XChem is now a large-scale crystallographic fragment screening facility supporting the entire crystals-to-deposition process, and accessible to academic and industrial users worldwide. Academic access is allocated through biannual calls for peer-reviewed proposals, and proprietary work is arranged by Diamond's Industrial Liaison group. This workflow has already been routinely applied to over a hundred targets from diverse therapeutic areas, and rapidly identifies weak binders (1-30% hit rate) which both serve as high-quality starting points for compound design and provide extensive structural information on binding sites. In the present work, the authors described the protocol that is achieving efficient fragment screening at XChem facility at Diamond Light Source.

Minor Concerns:
This is a good research article, and should be of interest to the readership of Jove. In my opinion, this manuscript should be ready for publication.
Thank you very much for this positive review.

Reviewer #2: 
Manuscript Summary:
The manuscript by Alice et al. describes the workflow of crystallographic fragment-screening at the XChem facility at the Diamond Light Source. The XChem facility is probably world-leading in this respect. Hence, the provided description gives a good and valuable introduction to the procedures for such an experiment.
Thank you for the positive verdict. 

Major Concerns:
Overall, the workflow is very well described. There are, however, three places, where more details are requested by the referee. The first one is the actual soaking procedure. If I understand correctly, the fragments are transferred into crystallization drops. Is this correct? This means that if several crystals are present in the crystallization drop, they will be redundant. Further on, this means that it is not the number of crystals that is a prerequisite for the method, it is the number of drops, which contain crystals. This needs to be emphasized somewhere in the manuscript because it increases protein consumption and potentially makes the step of seeding rather important in the pipeline. 
It is indeed the number of drops with crystals that matters and this is now emphasized in lines 204-207.  Indeed, we strongly encourage seeding methods for this purpose, as discussed in lines 223-224 and again in lines 636-644. 

Furthermore, what is the situation if the crystals need to be treated with cryo-protectant in addition to fragments? Will that be done in the same acoustic transfer experiment? Is that done subsequently? If it is done subsequently, will the cryo-solution contain the fragment as well? This needs to be specified in more detail! 
If needed, cryoprotection is added directly to the crystal drop already containing fragments (added in line 145-146). Its need and condition are determined as part of the solvent tolerance test (added in line 139-140).  

This procedure fundamentally distinguishes the workflow from the one at other sites, e.g. at BESSY or possibly other sites as well, where it seems feasible to do fragment soaking without any DMSO or other organic solvent (https://pubmed.ncbi.nlm.nih.gov/32413289/). This needs to be stated somewhere, because it is a limitation (although not a serious one) of the workflow presented.
In line 646-652, we have further highlighted that our procedure is solvent-based and therefore if the crystal system is intolerant to the solvents available, BESSY’s alternative approach should be considered.

The second one is the generation of the ground-state model. How is that achieved? In a separate experiment? In terms of consistency, it might be advisable to produce the ground-state model in the same experiment as the fragment-soaks. Please discuss! 
We have further explained it in Step 5.4 in the protocol (line 445-453) 

The third point is concerned with the data deposition. Is the route to submit multiple structures to the PDB open to the general public, or is that a special development for the XChem facility. As a note aside, maybe it should be hinted at the fact that it might be advisable to make the entire data set (all data collections) available, because the identification of the presence or the absence of a fragment is to some extent arbitrary. There is a large grey zone, and future better software might be able to identify additional fragments. See also my statement below with respect to identification criteria. This should also at least be mentioned.
This is now addressed in the discussion section line 703-715.  Unfortunately, the overall space constraints do not allow us a full description of the process, which is indeed still in flux, which the reviewer alludes.  We also judged it to be somewhat beyond the scope we intended for the manuscript.  We therefore trust the reviewer will agree to this compromise.

Minor Concerns:
The part on representative results seems a bit short. What are the criteria that lead to the exclusion of a data set from further analysis? I can imagine that an ill-collected (i.e. crystal moving out of the beam) or ill-processed (mis-indexed) data set will contaminate all further analysis. Is this excluded? On what grounds? Rmerge? ISa? It would be good if a bit more could be spent on this important aspect. Nothing is also written about pre-clustering of the data sets before further analysis, even though activities in this respect are going on at XChem. 
It is part of the procedure to review the data collection for mis-centered crystals and recollect them (section 4.2). Criteria for excluding data from analysis are described in 5.1.8 to 5.1.11 and further explained in the Discussion (line 675-685).

A final important aspect is the specification of the critieria, when a fragment is defined to be present or absent. Please give a bit more information on this. Are real-space correlation coefficients (RSCC) been used? It would be nice if the fragments depicted in Figure 6 could be coloured according to their RSCC and if the RSCC range would be given in the figure legend. As I sad above there is a large grey zone in identifying a fragment, although a figure such as the one presented as Figure 6 just gives yes/no answers of binding or not binding.
This was discussed in the discussion section and we have re-phrased it for clarification (now line 687-701)

Overall, I think that the manuscript is well-written and constitutes a valuable addition to the protocols published by JoVE. Provided my points are addressed properly and the manuscript is amended accordingly, I recommend the work for publication.
Thank you for the recommendation.


Reviewer #3: 
Manuscript Summary:
In this manuscript, the authors describe an easy-to-follow procedure to do fragment screening at XChem facility at Diamond Light Source. The protocol is clear and recommend publication after a revision.

Major Concerns:
none

Minor Concerns:
Line 114: Fig 2 is not quite clear. When reading this sentence, my expectation in fig 2 will be a scheme for different route of access. Instead, fig 2 is the graph showing how many proposals and number of samples accepted every year. 
Thank you for pointing this out; we have moved this graph to the Discussion section to illustrate the uptake of the program.

Line239: a reference or link to software info would be appropriate here. 
This has moved to Jove’s Materials table

Line 250: an explanation and a reference would be appropriate here. 
[bookmark: _GoBack]The explanation and reference are now included in the text (line 253-255).
Reviewer #4: 
Manuscript Summary:
Douangamath et. al. document how the XChem facility at the Diamond Light Source facilitates fragment-based screening of crystals. They cover all aspects of the XChem process in extensive detail, from beamtime application and screening of crystals with compound libraries to the collection of the X-ray data and the deposition of structures. The introduction clearly motivates the need for rapid fragment-based screening of crystals in drug design. Specifically, the authors impressively reveal how the facility was employed in COVID 19 based structural studies. Overall, the manuscript and figures provide a concrete and detailed procedure of the XChem pipeline, which would be of interest to crystallographers seeking to do fragment-based screening at Diamond.

Major Concerns:
None

Minor Concerns:
Just a few writing suggestions

Writing suggestions:
* Top Abstract: Typo: identification.XChem
Not found in our version
* Line 88: remove "however", and change sentence "…to use crystallography…" 
Done
* Line 103: Add an. "…set up an equivalent platform." 
Done 
* Line 109. Run-on sentence. Remove "and". …."The peer-review process have been refined…" 
Done 
* Line 136 - Can you let us know whether the user can select more than two time points if desired? 
Added ‘at least two time points’
* Move line 127-128 to line 120.
Done
* Figure 2: For consistency, either remove the period from "incl. 6 BAGs" or add a period in "incl 8 COVID" 
Figure 2 is now Figure 5 and has been moved to the representative results section.
* Line 217. Space between 10 and ml (10 ml)
Done
* Line 222. Add a period after "website."
Done
* Line 226. Change Setup (a noun) to set up (a verb)
Done
* Line 236. Change crystallisation to crystallization to be consistent with line 210. 
Done
* Line 270. NB? 
Done
* Line 276. Name rotor used in centrifuge. 
Added
* Line 307. Fix "in in" 
Done
* Line 311. Replace "hit" with the word "press".
Done
* A couple of instances where soakdb should probably be changed to SoakDB. Line 257, 331, 226, 246. 
Checked and corrected
* Line 584: Known  known 
Done
* Line 637: Awkward sentence. Rephrase. 
This paragraph has been re-phrased
* Line 643-644: R/Rfree mentioned twice. Fix by "…are slightly elevated in some cases". 
Done
* Line 647: "Experience from the many projects that Xchem..." 
Done
* I don't understand page 29 (1536-well and 384-well) Suspect it may be cut off from "Jove_Materials" figures. 
Corrected






