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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 


4. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  15
Number of Shots:  30 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Frank von DelftDaren Fearon: The XChem facility at Diamond Light Source was established in 2015 as a world first facility providing routine large-scale crystallographic fragment screening, supporting the entire crystals-to-deposition process.

REQUIRED: What is the main advantage of this technique?
1.2. Frank von DelftAilsa Powell: X-ray crystallography is an essential part of the FBDD toolkit: it is sensitive enough to identify weak binders and directly yields structural information about the interactions on a molecular level.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Daren Fearon: Fragment-Based Drug Discovery is a widely-used strategy for lead discovery. It has delivered six drugs for clinical use and more than 50 molecules have been advanced to clinical trials.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
Daren Fearon: Crystallographic fragment screening is complementary to other biophysical techniques and usually essential for progressing fragment hits to lead compounds. It can be applied to any drug discovery target class.
1.4. 

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Ailsa Powell: Historically, it has been difficult to use crystallography as a primary fragment screen. This paper documents the protocols that constitute the XChem pipeline from sample preparation to the final structures.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Ailsa Powell: The impact of advances in efficiency provided by the XChem platform over traditional crystal-soaking, data collection and analysis methods are best demonstrated visually. 



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page https://www.jove.com/account/file-uploader?src=19036318
2. Fragment Screening Experiment
2.1. Begin by choosing the crystals and compound location [1]. Open TeXRank from a PC and select the crystal tray either from the list on the bottom right or by typing the barcode into the box at the top left [2]. 
2.1.1. WIDE: Establishing shot of talent sitting at the computer. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to be used for b-roll throughout the video
2.1.2. SCREEN: Opening TexRank and selecting the crystal tray.
2.2. Select the correct imager format and the single well view [1]. Move through the drop images and when there is a crystal that is suitable to use in an experiment, right click away from the crystal but inside the drop. The aim is to add the solvent or compounds in the drop without directly hitting the crystal [2].
2.2.1. SCREEN: Selecting the correct imager format and single well view.
2.2.2. SCREEN: Moving through the images, right clicking away from the crystal but inside the drop. 
2.3. To dispense solutions using the acoustic dispenser, open the software and select New [1]. Choose the correct source well plate and the liquid class [2]. Ensure the correct plate type is selected as the destination plate, then check the Custom box and continue [3].
2.3.1. SCREEN: Opening software and selecting New.
2.3.2. SCREEN: Selecting the correct source well plate and liquid class.
2.3.3. SCREEN: Ensuring destination plate is correct, checking Custom box.
2.4. Select Import and choose the relevant batch file [1], then complete the import steps as prompted by the software [2].
2.4.1. SCREEN: Selecting Import and batch file.
2.4.2. SCREEN: Completing import steps.
2.5. Use the plate maps to check the solution to be dispensed as well as the destination locations [1]. Then, run the protocol, following the prompts as they come up. The solutions from the source plate will dispense into the chosen crystal drops [2]. Store the plate in the incubator for the required time [3].
2.5.1. SCREEN: Checking the solution and locations on the plate map.
2.5.2. SCREEN: Running the protocol by following the prompts.
2.5.3. Talent putting the plate in the incubator.
2.6. To harvest the crystals using the semi-automatic crystal harvesting device, press the Start Workflow button to move to the first selected well position [1]. If the crystal has survived, mount the crystal in the loop [2] and plunge it into the liquid nitrogen, placing it in position 1 in the first puck in the list [3].
2.6.1. Talent pressing the Start Workflow button.
2.6.2. Talent mounting the crystal in the loop.
2.6.3. Talent plunging the crystal into liquid nitrogen.
2.7. Select the appropriate description for the crystal from the interface [1]. If the drop is a compound soak, record the description of the compound state [2]. If the crystal has been successfully mounted, select Mounted. Otherwise, select Fail [3].
2.7.1. Talent selecting the crystal description with the interface in the camera view.
2.7.2. Talent recording the description of the compound state.
2.7.3. Talent selecting Mounted.
2.8. Once all the crystals have been harvested, take the pucks to the barcode scanner and place them in the holder one at a time to scan the puck and pin barcodes [1]. Once scanning is completed, put the lids on the pucks [2] and store them in a liquid nitrogen storage dewar [3].
2.8.1. Talent placing the pucks one at a time in the holder.
2.8.2. Talent putting the lids on the pucks.
2.8.3. Talent storing them in liquid nitrogen.
3. Data Collection
3.1. To recollect the mis-centered samples, look at the sample changer view in ISPyB (pronounce I-S-pie-Bpronounced I-Spy-B), select Rank by AP to grade the samples by auto-processed resolution in a color graduation from green to red [1]. Authors: Please check if this pronunciation is correct.	Comment by Fearon, Daren (DLSLtd,RAL,LSCI): Screen grabs cannot currently be filmed but not essential to video.	Comment by Fearon, Daren (DLSLtd,RAL,LSCI): Done “I-Spy-B”
3.1.1. SCREEN: Sample changer view in ISPyB and selecting Rank by AP.
3.2. Click on the samples to check for any red or yellow samples [1]. Then, check the crystal snapshots to see whether the crystal has been centered [2].
3.2.1. SCREEN: Clicking on the samples.
3.2.2. SCREEN: Checking crystal snapshots.
4. Data Analysis
4.1. To retrieve and analyze Diamond's auto-processing results through XChemExplorer (XCE): in a terminal, go to the subfolder processing and use the alias “xce” to open XChemExplorer
4.1.1. SCREEN: In a terminal, go to the subfolder processing, use the alias xce to open XChemExplorer
4.2. Under the Overview tab, there is a summary of the experimental data which can be refreshed by selecting the “Update Tables From Datasource” button.
4.2.1. SCREEN: Select the Update Tables From Datasource button.
4.3. Under the Settings tab, select the data collection directory and then open the Datasets tab, choose the target from Select Target drop-down menu, select Get New Results from Auto processing from Datasets drop-down menu, and click on Run. NOTE: XCE will now parse the data collection visit for auto-processing results. This may take some time the first time it is run, depending on the number of datasets/directories that are being parsed.
4.3.1. SCREEN: Under the Settings tab, select the data collection directory Open the Datasets tab, choose the target from Select Target drop-down menu, select Get New Results from Auto processing from Datasets drop-down menu, and click on Run.
4.4. To calculate initial maps using DIMPLE: open the Maps tab, choose the reference model from the drop-down menu and select the desired datasets followed by Run DIMPLE on selected MTZ files.
4.4.1. SCREEN: Open Maps tab, choose the reference model, select the desired datasets and click Run DIMPLE on selected MTZ files
4.5. To generate ligand restraints. Select the desired datasets followed by Create CIF/PDB/PNG file of SELECTED compounds from the Maps & Restraints dropdown.
4.5.1. SCREEN: Select datasets followed by running Create CIF/PDB/PNG file of SELECTED compounds 
4.6. Identification of hits using PanDDA (Panda). Under the PanDDAs tab ensure the output directory is correctly defined and run pandda.analyse from Hit Identification drop-down menu.
4.6.1. SCREEN: Select PanDDA tab, set directory and click run panda.analyse
4.7. Identify Analysing hits using PanDDA (Panda) by running). Run pandda.inspect from the Hit Identification drop-down menu to open Coot with the PanDDA control panel [1]. Authors: Please check if this pronunciation is correct.	Comment by Fearon, Daren (DLSLtd,RAL,LSCI): Correct
4.7.1. SCREEN: Running pandda.inspect, opening of Coot.
4.8. To model a ligand, click on Merge Ligand With Model and Save Model before navigating to another event to avoid losing any changes to the bound-state model [1].
4.8.1. SCREEN: Clicking on Merge Ligand With Model and Save Model.
4.9. Annotate the binding event using the Event Comment field [1] and annotate the binding sites using Record Site Information [2].
4.9.1. SCREEN: Typing into the Event Comment field.
4.9.2. SCREEN: Typing into Record Site Information.
4.10. Load average and 2mFo-DFc maps from DIMPLE for comparison with the event map and model [1]. Authors: Please let us know how the JoVE voiceover talent should pronounce 2mFo-DFc.	Comment by Fearon, Daren (DLSLtd,RAL,LSCI): 2-m-f-o-d-f-c
4.10.1. SCREEN: Loading average and 2mFo-DFc maps
4.11. Once all viable ligands have been modeled, merged, and saved based on the event map, close pandda.inspect [1].
4.11.1. SCREEN: Closing pandda.inspect.
4.12. Following PanDDA inspect models are exported back into the project directory and an initial round of refinement is launched and all datasets selected for refinement will now be visible in the Refinement tab
4.12.1. SCREEN: Select and run Export NEW/ALL/SELECTED PANDDA models then select Refinement tab.




Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.2
2.5
2.6
4.1
4.2
4.5





Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 128. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: XChem Screen of the Main Protease of SARS-CoV-2
5.1. The XChem pipeline for fragment screening by X-Ray crystallography has been extensively streamlined, enabling its uptake by the scientific community [1]. 
5.1.1. LAB MEDIA: Figure 5. 
5.2. This chart demonstrates the uptake and consolidation of the user program from 2015 through to 2019 [1] with the creation of block allocation groups in 2019 [2] and the resilience of the platform through the COVID-19 pandemic in 2020 [3].
5.2.1. LAB MEDIA: Figure 5. Video Editor: Emphasize the years 2015 to 2019
5.2.2. LAB MEDIA: Figure 5. Video Editor: Emphasize the ‘XChem BAGS and community training’ and 2019
5.2.3. LAB MEDIA: Figure 5. Video Editor: Emphasize the ‘COVID-19 resilience’ and 2020
5.3. Successful campaigns yield a three-dimensional map of potential interaction sites on the target protein. A typical outcome is the XChem screen of the main protease of SARS-CoV-2 [1]. 
5.3.1. LAB MEDIA: Figure 6. 
5.4. The known sites of interest, such as enzyme active sites and sub-pockets, are shown in yellow [1]. The putative allosteric sites, for example those involved in protein-protein interactions, are shown in magenta [2], and crystal packing interfaces, which are generally considered as false positives, are shown in green [3].
5.4.1. LAB MEDIA: Figure 6. Video Editor: Emphasize the yellow sites
5.4.2. LAB MEDIA: Figure 6. Video Editor: Emphasize the magenta sites
5.4.3. LAB MEDIA: Figure 6. Video Editor: Emphasize the green sites


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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