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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

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes, done

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? 

☒ 	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. 

4. Filming location: Will the filming need to take place in multiple locations?   Yes, 10 meters


Current Protocol Length

Number of Steps:  13
Number of Shots:  33 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Robin Owen: Serial Synchrotron Crystallography, or SSX, is a relatively new and rapidly developing area of MX that is well suited to low-dose, room temperature crystallography. Perhaps most importantly it is very well suited to following dynamics in crystals allowing stop-motion movies of proteins in action to be obtained.
1.1.1. [bookmark: _Hlk68622000][bookmark: _Hlk68691097]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

1.2. Robin Owen: At I24 multiple modes of SSX are available. This protocol focuses on fixed target SSX which is well suited to a wide range of dynamic experiments using limited amounts of sample.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.3.3.

OPTIONAL: 
1.3. Sam Horrell: The silicon chips can be damaged when loading and cleaning if you are unfamiliar with them. Also, chip alignment is a completely new protocol for most crystallographers and data has to be processed in a different way to standard rotation data.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.3.1, 3.1.2


Introduction of Demonstrator on Camera

1.4. Sam Horell: Demonstrating the procedure will be Ali Ebrahim, a Post-Doctoral Research Associate at I24.   
1.4.1. INTERVIEW: Author saying the above.
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.5. 

Protocol
2. Preparing and Loading a Chip
2.1. To prepare a chip holder, cut two sheets of polyester foil into approximately 6- x 6-centimeter squares [1] and place the sheets over the two base plates [2]. Using metal sealing rings, fix the sheets in place [3], then carefully pull on the excess foil to remove any creases [4].
2.1.1. WIDE: Establishing shot of talent cutting the foil.
2.1.2. Talent laying the sheets over the base plates.
2.1.3. Talent fixing the sheets using the metal sealing rings.
2.1.4. Talent pulling on the excess foil to remove creases. 

2.2. Next, select a silicon chip with appropriately sized apertures relative to the size of the crystals to be analyzed [1-TXT]. Glow discharge the chip for 25 seconds at 0.39 millibar with a 15-milliampere current [2].
2.2.1. Talent selecting a silicon chip. TEXT: Aperture size = 7-30 µm
2.2.2. Talent glow discharging the chip.

2.3. [bookmark: _Hlk70434378]Use tweezers to place the silicon chip on the chip loading stage with the raised bars facing down [1]. Then, using a pipette, apply 200 microliters of the micro-crystal slurry to the flat side of the chip [2], spreading the slurry to cover all the “city-blocks” of the chip [3]. Videographer: This step is important!
2.3.1. Talent placing the chip on the chip loading stage.
2.3.2. Talent applying the micro-crystal slurry on the chip.
2.3.3. Talent spreading the slurry and covering all “city-blocks.”

2.4. If the chip is damaged, cover any holes with a small piece of polyester foil to ensure that an even vacuum can be applied [1-TXT], then apply a gentle vacuum to aspirate all of the excess liquid through the chip [2]. 
2.4.1. Talent covering holes with polyester foil. TEXT: Alternative: Cover hole with filter pipette tip 
2.4.2. Talent applying vacuum, excess liquid being sucked. 

2.5. Remove the chip from the chip loading stage [1] and carefully blot the underside of the chip with filter paper to remove excess liquid [2]. Place the loaded chip on the larger half of the chip holder between the guide marks flat side down [3]. Videographer: This step is important!
2.5.1. Talent removing chip using tweezers.
2.5.2. Talent blotting the chip with filter paper.
2.5.3. Talent placing the loaded chip on the chip holder.

2.6. Place the small half of the chip holder onto the chip to seal it. The two halves of the chip holder should snap into place [1-TXT]. Then, using hex bolts, fix the chip securely in place [2]. Videographer: This step is important!
2.6.1. Small half of the chip holder being placed onto chip/chip holder halves snapping into place. TEXT: Spin holder 180° to align magnets as necessary
2.6.2. Talent closing the chip holder with hex bolts.

3. Aligning the Chip 
3.1. To align the chip, hold the chip holder at a 30-degree angle while approaching the mount [1], then use the kinematic mounts to place the loaded chip onto the XYZ (X-Y-Z) stage at the beamline [2-TXT]. When the magnets make contact, allow the chip holder to rotate parallel to the flow and click into place [3]. Videographer: This step is important!
3.1.1. WIDE: Talent holding chip at 30° angle while approaching mounting
3.1.2. Chip being placed onto stage. TEXT: Avoid pulling stages along direction of travel 
3.1.3. The chip holder rotating and clicking into place.

3.2. Once the chip is placed, use the beamline on-axis viewing system and the chip alignment graphical user interface to locate the top left fiducial of the chip [1]. To center on fiducial zero in X, Y, and Z [2], move in and out of focus to align Z [3], up and down to align Y [4], and left and right to align X [5]. Then click Set Fiducial Zero [6].
3.2.1. Talent at the computer, locating top of chip, monitor visible in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video
3.2.2. SCREEN: I24-chip-align-v3. 0:03-0:09.
3.2.3. SCREEN: I24-chip-align-v3. 0:09-0:16.
3.2.4. SCREEN: I24-chip-align-v3. 0:16-0:21.
3.2.5. SCREEN: I24-chip-align-v3. 0:21-0:27.
3.2.6. SCREEN: I24-chip-align-v3. 0:27-0:30. 

3.3. After aligning fiducial one [1] and two with the X-ray beam in the same manner [2], click Make Co-ordinate System to generate a co-ordinate matrix [3]. 
3.3.1. SCREEN: I24-chip-align-v3. 0:30-0:34, then skip to 0:52-0:57. Video Editor: Speed up, as necessary and emphasize clicking of Set Fiducial 1 if possible
3.3.2. SCREEN: I24-chip-align-v3. 0:57-1:02, then skip to 1:15-1:20. Video Editor: Speed up, as necessary and emphasize clicking of Set Fiducial 2 if possible
3.3.3. SCREEN: I24-chip-align-v3. 1:22-1:28.

3.4. Then click Block Check to move the XYZ stage to the first well of each city block. If the X-ray crosshair lines up with the apertures, the chip is aligned [1-TXT].
3.4.1. SCREEN: I24-chip-align-v3. 1:28-1:48. TEXT: Repeat alignment until crosshairs line up as necessary Video Editor: Speed up, as necessary

4. Setting up Data Collection
4.1. For data collection [1], fill in the experimental variables, such as folder, filename, exposure time, transmission, detector distance, and number of shots per aperture as appropriate [2].
4.1.1. WIDE: Talent sitting down at the computer, opening software, monitor visible in frame.
4.1.2. [bookmark: _Hlk70433720]SCREEN: filling folder, filename, exposure time, transmission, detector distance, and number of shots per aperture. Videographer: Please film the screen for this shot

4.2. Select the type of chip used for the experiment and define the number of steps and the step size in both x and y in the graphical user interface [1].
4.2.1. SCREEN: Chip type being selected, defining number of steps and step size. TEXT: Select ‘None’ for thin film or ‘chipless’ chips Videographer: Please film the screen for this shot

4.3. To select specific subsections of a chip for data collection, set the map type. Then, select the type of pump probe to be used in the experiment and set the desired time delay [1]. 
4.3.1. SCREEN: Setting map type, selecting pump probe and setting time delay. Videographer: Please film the screen for this shot








Results
5. Results: Data Indexing and Integration and Visualization of Unit Cell Parameters
5.1. In this graphical representation of spot finding results from DIALS (dials) [1-TXT], an updating hit-rate plot can be observed [2]. If a ‘hit’ is clicked, the corresponding diffraction image will be displayed in the dials image viewer [3].
5.1.1. LAB MEDIA: Figure 6A. TEXT: DIALS: Diffraction Integration for Advanced Light Sources
5.1.2. LAB MEDIA: Figure 6A. Video Editor: Emphasize the chip.out inset image
5.1.3. LAB MEDIA: Figure 6A. Video Editor: Emphasize the big red circle in the main image

5.2. In this Table [1], current indexing [2] and integration rates [3] that update in real time as the data is collected during the visit can be visualized [4].
5.2.1. LAB MEDIA: Figure 6B
5.2.2. LAB MEDIA: Figure 6B. Video Editor: Emphasize the Indexed and % column on its immediate right
5.2.3. LAB MEDIA: Figure 6B. Video Editor: Emphasize the Integrated and % column on its immediate right
5.2.4. LAB MEDIA: Figure 6B

5.3. Visualization of the unit cell parameters can reveal polymorphs [1]. Two-dimensional plots of useful parameters can also be produced to reveal variations that arise due to loading or dehydration effects [2]. 
5.3.1. LAB MEDIA: Figure 7A Video Editor: Emphasize peaks in middle series of graphs
5.3.2. LAB MEDIA: Figure 7B Video Editor: Emphasize a few squares with different degrees of blue/coloring OR no animation

5.4. Stereographic projections can reveal the presence or absence of preferred orientations that can be fed back into the loading protocol [1]. For example, in this projection, the effects of overloading a chip with lysozyme crystals can be observed [2].
5.4.1. LAB MEDIA: Figure 7C.
5.4.2. LAB MEDIA: Figure 7C. Video Editor: Emphasize the left circle
Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Ali Ebrahim: When loading the chips, pipette slowly and use a finger to rest the pipette above the chip to prevent touching the chip and accidentally stabbing holes through the silicon.
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.3.2


6.2. Danny Axford: When processing data, make use of the automated pipelines available. This will give you a good idea of how your experiment is progressing and if you need to vary something.
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: LAB MEDIA: Figure 6A, 6B


6.3. Sam Horrell: This method can be applied to any protein system that can be crystallized in significant quantities and the reaction can be triggered by light, X-rays, or rapid mixing. Dynamic experiments where a series of structures are collected following changes in a crystal can provide insight into how proteins function.
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
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