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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?  Enter Yes or 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?  Enter Yes or No.
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. 

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or 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:  26
Number of Shots:  54 + 6 screenshots.

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. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

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?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

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. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

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.


2. Crystal Harvesting 
2.1. Begin by separating the lid from the base of the combipuck such that the sample holders remain attached to the base, and vials are retained in the lid [1].
2.1.1. Talent separating the lid from the base of the combipuck. 

2.2. Immerse the lid with vials in liquid nitrogen [1], then attach a sample holder and adaptor to a magnetic wand [2] and harvest the crystals [3]. 
2.2.1. Talent immersing the lid with vials in liquid nitrogen.
2.2.2. Talent attaching the SH and adaptor to the magnetic wand.
2.2.3. Talent harvesting the crystals.

2.3. Flash-cool each sample directly into the combipuck, noting the sample position [1]. To close the puck, use a puck wand to attach the base to the lid [2]. Transfer the combipuck from liquid nitrogen to the dry shipper or storage [3].
2.3.1. Talent flash-cooling sample into the combipuck.
2.3.2. Talent closing the puck sing a wand.
2.3.3. Talent transferring the combipuck to dry shipper or storage.

3. Loading of SH from Combipuck to the Transfer Block
3.1. Place the base of the block puck already populated with empty transfer blocks onto its support base inside the liquid nitrogen in a foam container [1]. 
3.1.1. Talent placing the base of the block puck onto its support base.

3.2. Then, place the vial puck in the foam container filled with liquid nitrogen, making sure the base of the puck is secured to the magnetic holder inside the foam container [1].
3.2.1. Talent placing the vial puck in the foam container.

3.3. Pre-cool all necessary tools in liquid nitrogen [1]. Separate the lid from base using the puck separator tool on the high setting, such that the base remains attached to the magnetic holder and sample holders are exposed inside the liquid nitrogen [2].
3.3.1. Establishing a single shot of all tools pre-cooled in liquid nitrogen.
3.3.2. Talent separating the lid from the base using puck separator tool. 

3.4. Place the separator wand over the sample holder and adaptor as far down as it can go, making sure the wand is vertical [1]. Move the small lever on the separator wand down with the thumb until it clicks to secure the sample holder inside [2] and pull the sample holder from the adaptor [3].
3.4.1. Talent placing the separator wand over the SH and adaptor.
3.4.2. Talent moving the lever on the separator wand down.
3.4.3. Talent pulling the SH from the adaptor.

3.5. Lower the separator over the desired block position, making sure one of the three prongs fit inside the central hole of the block [1]. Release the sample holder by moving the lever back up [2-TXT].
3.5.1. Talent lowering down the separator over the desired block fitting the central hole of the block.
3.5.2. Talent releasing the releasing the SH lever. TEXT: Repeat for each SH

3.6. To load samples into the next sample block, use the carousel key tool to rotate an empty block into the horizontal position [1]. Use the low setting to attach the puck separator tool to the lid of the block puck by screwing clockwise [2].
3.6.1. Talent rotating the empty block using carousel key tool to load samples.
3.6.2. Talent attaching the pluck separator tool to the lid of the block puck. 

3.7. Once all sample holders are transferred, close the block puck by placing the lid in liquid nitrogen [1]. Wait for the temperature to equilibrate and then fit the lid over the base [2]. With the separator tool attached, lift gently to release from the carousel [3].
3.7.1. Talent placing the lid in liquid nitrogen.
3.7.2. Talent fitting the lid after temperature equilibration.
3.7.3. Talent lifting the separator tool to release.

3.8. Transfer the block puck to the CTS or to a liquid nitrogen storage dewar [1].
3.8.1. Talent transferring the block puck to the CTS or dewar. TEXT: CTS-Cryogenic transfer system.
4. Loading of Transfer Blocks into the Vacuum Vessel
4.1. Secure the shuttle attachment to the station [1]. Open the nitrogen gas and air valves and ensure that gases are flowing [2], then switch on the CTS [3].
4.1.1. Talent attaching the shuttle to the station.
4.1.2. Talent opening the nitrogen gas and air valves.
4.1.3. Talent switching on the CTS.

4.2. If no warning messages are apparent on the display, cool both the bath and the shuttle with liquid nitrogen. Place the supplied funnel in the filling port on the shuttle [1], and slowly pour liquid nitrogen into the funnel while monitoring the level on the screen [2]. Stop when the indicator turns from red to blue [3].
4.2.1. Talent placing the funnel in the filling port on the shuttle.
4.2.2. Talent slowly pouring liquid nitrogen into the funnel.
4.2.3. Talent stopping the pouring when indicator turns blue.

4.3. Once the shuttle cold seat temperature is below 100 Kelvin and liquid nitrogen levels on the shuttle and bath stabilize, transfer a block puck from liquid nitrogen to the CTS bath using the attached puck separator tool [1]. Remove the lid of the block puck [2] and close the lid of the CTS bath [3]. 
4.3.1. Talent transferring the block puck from liquid nitrogen to the CTS bath using puck separator tool.
4.3.2. Talent removing the lid of the block puck.
4.3.3. Talent closing the lid of the CTS bath.

4.4. To introduce a block into the shuttle, open the CTS valve by pressing the Open Shuttle Valve button on the display. [1]. Unlock the shuttle handle by rotating 90 degrees clockwise [2] and advance it towards the bath so that the guided track on the handle enforces the correct path of travel [3].
4.4.1. Talent opening the CTS valve. 
4.4.2. Talent unlocking the shuttle handle by rotating clockwise.
4.4.3. Talent advancing the handle towards the bath.

4.5. Once the block cover is visible inside the bath, allow the cover to cool [1]. After the bubbling of liquid nitrogen around the cover has stopped, advance to the transfer block to introduce the block into the shuttle [2].
4.5.1. Block cover colling inside the bath.
4.5.2. Talent introducing the block into the shuttle.

4.6. To lock the transfer block onto the shuttle, rotate the handle 180 degrees clockwise [1]. Retract the handle to the original back position [2], then lock it in place by rotating 90 degrees counterclockwise [3].
4.6.1. Talent rotating the handle clockwise to lock the transfer block on to shuttle.
4.6.2. Talent retracting the handle to original position.
4.6.3. Talent locking the handle by rotating it anti-clockwise.

4.7. Press Close Shuttle Valve & Pump on the display screen to start shuttle evacuation [1]. Once the message Shuttle ready to detach is displayed on the touchscreen, press the lever underneath the shuttle [2], and carefully lift it using the handle at the top [3].
4.7.1. Close Shuttle Valve & Pump pressed Starting shuttle evacuation.
4.7.2. Talent pressing the lever underneath the shuttle.
4.7.3. Talent lifting the handle at the top.

4.8. Carry the shuttle to the airlock on the vacuum endstation in an upright position [1] and attach it [2].
4.8.1. Talent carrying the shuttle to the vacuum endstation.
4.8.2. Talent attaching the shuttle to the airlock.

4.9. Select an empty block position within the vessel by pressing the corresponding button on the touchscreen and moving the sample hotel to the correct loading position [1]. Once the sample hotel is in position, press the Open button to initiate the vacuum interlock sequence [2].
4.9.1. Pressing of button corresponding to empty block position.
4.9.2. Pressing the Open button to initiate vacuum interlock sequence.

4.10. After the sequence is complete and the status changes to Airlock open, transfer in progress, twist the handle 90 degrees clockwise to unlock the rod [1]. Gently push the rod into the vessel so that the guided track enforces the correct path of travel towards the sample hotel position [2].
4.10.1. Talent twisting the handle clockwise to unlock the rod.
4.10.2. Talent pushing the rod into the vessel. 

4.11. Slowly insert the block into the hotel using the video feed displayed on the screen for guidance, ensuring that the block position light on the touch display is activated [1]. Once activated, rotate the handle 180 degrees counterclockwise to release the block [2], and pull the rod out of the vessel [3].
4.11.1. Talent inserting the block into the hotel.
4.11.2. Talent rotating the handle anti-clockwise to release the block.
4.11.3. Talent pulling the rod out of the vessel.

4.12. Once fully retracted, rotate the handle 90 degrees counterclockwise to lock the rod [1]. Press the Close button to close the end station vacuum valve and vent the space between the shuttle and the vessel to atmospheric pressure [2].
4.12.1. Talent rotating the rod anti-clockwise to lock the rod.
4.12.2. Closing of the end station vacuum valve.

4.13. Remove the shuttle when the display shows the status okay to remove shuttle [1].
4.13.1. Talent removing the shuttle.

4.14. To prepare the next block for transfer, rotate the block puck inside the bath [1]. Push the built-in rotation key on the top of the acrylic lid down into the lock in the center of the block puck [2]. While holding it down, turn the key to position the desired block in the pick-up position [3].
4.14.1. Talent rotating the block puck to prepare next block for transfer.
4.14.2. Talent pushing the rotation key down to lock.
4.14.3. Talent positioning the desired block by turning the key in pick-up position.

4.15. Once all blocks have been transferred, ensure the shuttle valve is open [1]. Press the bake button on the touchscreen [2], select both bath and shuttle, then press bake [3].
4.15.1. Talent opening the shuttle valve.
4.15.2. Selection and baking.




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. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



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: 141. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
5. Diffraction Images and Structure Solution of Thaumatin 
5.1. High-resolution diffraction data was collected from long-wavelength MX experiments indicating absorption edges of light elements accessible on beamline I23 (I-twenty-three) [1-TXT] and the maximum resolution available at the corners of the P12M (P-twelve-M) detector against energy [2]. 
5.1.1. LAB MEDIA: Figure 1A. TEXT: MX-macromolecular crystallography. Video editor focus on the f’’ values of each elements.
5.1.2. LAB MEDIA: Figure 1B.

5.2. A representative diffraction image of a single crystal, among the most phasing projects, was solved on I23 with enhanced anomalous signal at longer wavelengths [1].
5.2.1. LAB MEDIA: Figure 7. Video editor focus on the diffraction image on the left.

5.3. A part of a representative diffraction image from a thaumatin data set yielded a very strong anomalous signal [1].
5.3.1. LAB MEDIA: Figure 7. Video editor focus on the diffraction image on the right.

5.4. This resulted in generation of a high-quality electron density map, enabling successful automatic model building with correct placement for 100% of the amino acid sequence of thaumatin [1].
5.4.1. LAB MEDIA: Figure 8.

5.5. The 16 cysteine residues within thaumatin form 8 disulfide bridges, which are all clearly visible in the electron density map [1].
5.5.1. LAB MEDIA: Figure 8. 
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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