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Dear PhD Vidhya Iyer, 

thank you very much for your efforts as editor of our manuscript. We have changed the manuscript following the editorial recommendations and those of the reviewers. We hope these changes could improve it.
In the following lines, we have answered all the comments.

Regards


____________________________________



Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. Please provide an institutional email address for each author.
3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
4. Please define all abbreviations before use (CTF, FSC).
5. 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.
6. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
7. Please include a one line space between each protocol step. Then, revise the highlighting to be 3 pages or fewer to ensure that the videography can occur in a single day.
We have followed all these recommendations. The text has been carefully reviewed to assure that it follows the recommended style.

8. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
The Discussion has been modified to include these points.

9. Please reduce the number of figures presented. Some of the figures may be unnecessary with the video of the protocol. Please upload the figures that represent the output of your specific protocol and include the discussion of those representative figures in the Representative Figures section. If the figures are only to help the scriptwriter visualize the computational steps, then they can be uploaded as Supplemental Files.
10. Please consider removing the screen shot appearance from the figures presented in representative results.
11. Figure 19: Please remove the figure numbers in the black box represented on the top of the figure. Please include details of the X and Y axis (Figure 19 a).
12. Figure 21: Please remove the figure numbers in the black box represented on the top of the figure.
13. Figure 22: Please define the color code presented in the Figure Legends. Please mention the red oval (d) in the Figure Legends.
The number of Figures have been reduced and the issues solved.


____________________________________


Reviewers' comments:

Reviewer #1:
Manuscript Summary:
Image processing protocols in the integrative Scipion package are described. This is an excellent contribution that I find highly suitable for publication in JoVE. I have the following minor points that the authors may wish to address before publication (see below).

Major Concerns:
None

Minor Concerns:
Line 3: I find the title "Processing Workflow in Scipion for Single Particle Data in Cryo-Electron Microscopy" a bit oddly formulated. Maybe "Cryo-EM and single-particle analysis with Scipion" would suffice? Or "Dynamic workflows for cryo-EM and single-particle analysis with Scipion" to emphasize that Scipion provides many alternative image processing tools as part of the workflow.

Line 23: Single-particle analysis in Cryo-electron microscopy. I believe the authors mean "Cryo-EM and single-particle analysis".

Line 24: Scipion software provides… Given that the title already establishes what Scipion is, I think it is sufficient to say "Scipion provides the computational tools…"

Line 36: Scipion software -> Scipion

Line 51: successfully determining biological 3D structures with near-atomic resolution. I believe the authors mean "successful determination of biological 3D structures at near-atomic resolution".

Line 57: Shortly -> Briefly

Lines 61-67: I believe that the authors try to describe that we are dealing with an inverse problem that is ill-posed and has many nuisance variables. This description needs to be re-written for improved clarity.

Line 116: Scipion software -> Scipion
Thanks for your recommendations. We have followed all of them.



Reviewer #2:
The authors present a workflow for using the new Scipion 3, including several deep learning integrations and consensus tools. The workflow appears to be fine and should be turned into a proper JoVE video tutorial. I have no major comments.

Minor edits:

-Line 106: "Finally, in the last steps, …" ?
-Line 550: "workflow or"
-Line 586: "Trying"
-Line 778: "crucial"
Thanks for your recommendations. We have solved all these issues.



Reviewer #3:

The authors describe a protocol for single particle analysis of cryoEM data in Scipion. As a particular test case, they use cryoEM data of the malaria parasite ribosome. The introduction describes the essentials of a generic single particle averaging workflow. Scipion is then introduced, with emphasis on its so called consensus tools that allow checking for consistency between results from different programs. The protocol gives an in-depth description how to determine a high-resolution map of the ribosome from data that is publicly available. Finally, the authors discuss how to handle typical problems.

The paper is a useful contribution to cryoEM field and will help both novice and expert users to carry out cryoEM data processing workflow in Scipion and to use its many different tools for data visualisation and validation. I have only a few suggestions, one regarding putting possibly less emphasis on consensus methods (or alternatively giving more details how useful they actually are), and few more regarding the workflow itself that seems overly complicated in places. The rest of the comments could help to further clarify the text.

The authors could still consider what to emphasise in the introduction. Traceability and reproducibility, ability to easily combine different methods, abstraction of different EM data objects (separation from files, formats and their locations) are all key benefits of Scipion. Emphasising just the consensus tools may not be entirely warranted / balanced. Why would a consensus result between one superior method and several lesser methods be better than than using one superior method alone? Have the benefits or some examples published? If yes, please add some references and discussion to justify this emphasis. If not, and if this is just assumed to be a good strategy, it could be that the consensus methods are emphasised too much. It is of course possible that in some cases these tools are beneficial, and it is nice that Scipion offers this option. It is thus appropriate to demonstrate different consensus tools in the protocol, but perhaps they could be marked as optional in relevant places (if they were indeed not crucial for the outcome) to not overcomplicate the presented workflow.
We have focused on the consensus method as we think it’s a more novel point to highlight. Traceability, reproducibility, the combination of methods, etc. are also mentioned in the manuscript but these points have been previously covered1 and we think it’s valuable to highlight now the new consensus tools. However, we have given more weight in the introduction of the reviewed manuscript to these points also. 
We have published several papers that prove in detail the benefits of the consensus2,3. These citations now are more highlighted in the manuscript to show to the reader where to find stronger proof of the consensus value. Also, we are preparing two more manuscripts in this regard4,5.
Moreover, in the text we have detailed now that these tools are optional, and that a simpler workflow could be built.

Lines 112-114: Would be useful to briefly mention how the map gives positions of atoms. I.e. building of atomic models de novo or fitting of existing models.

Line 183: Please check that grigoriefflab - ctffind is correct (instead of cistem – ctffind4)
Line 219: Particle picking: I find it confusing that two separate methods both produce 1000 particles and the consensus method 50000. Please clarify this.
Line 282: Consider changing "movie artefacts" to "carbon areas" or some other more descriptive term. Isn't the main purpose of this tool to discard areas that show carbon, ice contamination or similar problematic areas in the micrographs?
Thanks for the comments, we have made these reviews.
Line 306: Why is a different method suddenly used for 2D classification? This might seem pretty random to a general reader / user. If the justification is to demonstrate Scipion's ability to mix different protocols (which can be sometimes useful), you could say "for demonstration purposes we use a different classifier this time, namely...". Or is there some other, for example scientific justification to first use one and then another? Typically such mixing is not required, rather the entire workflow can be done in e.g. CryoSparc or Relion, so again it would be good to not complicate things and possibly confuse a novice user to make them think that this particular combination of methods was required.
We have now included a note explaining that the second classifier can help to eliminate more noisy particles, but it’s an optional step.

Lines 352-356: The statement here regarding noisy reference is most likely factually in correct. As I am sure the authors are aware, noise in the reference map may lead to alignment of noise (over fitting). Typically high frequency noise is removed by low pass filtering the initial map. If such low pass filter is used (or 30 A as used here), does it really matter which method here was used to create the initial model? Again, I feel that while it's nice to demonstrate different methods and how to integrate them, the problem could be that general reader just gets confused. Perhaps some parts of the initial model generation could be marked as optional.
In the introduction we have clarified that the consensus are optional tools. The advantage of using it in this step is that the swarm consensus is able to generate a more detailed initial volume, although slightly noisy in the background. Generally, having more details in the structure and reducing the relevance of the background using a mask is beneficial for the following refinement algorithms.

Lines 514-517: This promises a bit too much. Achieving high resolution depends on many other factors than the software used.
Line 519: It would be good to remind the reader here what the test case used to calculate the representative results was.
Thanks, for the comments. We were referring to this particular case. Now this has been clarified in the text.
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