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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate 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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Protocol Length
Number of Shots: 36

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

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.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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][2].

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. 

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 Morphology Optimization
2.1. To optimize the crystal production solution, briefly wash a 20-centimeter piece of dialysis tubing in 0.1-molar sodium acetate [1-TXT] before using a clip to seal one end of the tubing [2] and adding 50 milliliters of endothiapepsin to the other end of the tube [3].
2.1.1. WIDE: Talent washing tubing TEXT: See text for all buffer and solution preparation details
2.1.2. Talent clipping tube
2.1.3. Talent adding endothiapepsin to tube
2.2. After clamping, dialyze the solution three times for at least 2 hours at 4 degrees Celsius in 1 liter of sodium acetate per dialysis [1].
2.2.1. Talent placing tubing into buffer

2.3. When the original buffer has been diluted 2000x against the sodium acetate, concentrate the endothiapepsin to 100 milligrams/milliliter using a 10-kilodalton centrifugal concentrator and a centrifuge [1].

2.3.1. Talent adding solution to concentrator, with centrifuge visible in frame as possible
2.4. Then flash cool in the endothiapepsin solution in 50-microliter aliquots in liquid nitrogen for minus 80-degree Celsius storage [1].

2.4.1. Talent adding aliquot to LN2
[bookmark: step_112]
3. [bookmark: step_213]Morphogram Experiment

3.1. To set up a morphogram experiment, add 5-40% concentrations of PEG (peg) 6000 along the plate columns of a 2-drop, 96-well grid screen, keeping the buffer and salt at 0.1-molar Tris-HCl (triss-H-C-L) with a pH of 7 and 0.15-molar magnesium chloride, respectively [1].

3.1.1. WIDE: Talent adding PEG to well(s) TEXT: PEG: polyethylene glycol

3.2. [bookmark: step_2132]Prepare a sequential dilution of endothiapepsin in 0.1-molar sodium acetate from 100 to 12.5 milligrams/milliliter over 8 steps [1] and use a liquid handling robot to dispense 150 nanoliters of each dilution of endothiapepsin into sub-wells 1 and 2 of the screen [2].

3.2.1. Talent preparing dilution(s), with buffer and endothiapepsin containers visible in frame
3.2.2. Talent using robot to/robot dispensing endothiapepsin into screen

3.3. Multi-aspirate 50 nanoliters of defrosted seed-stock and 100 nanoliters of the well solution from sub-well 2 [1] and dispense both into the protein solution [2].

3.3.1. Seed-stock and well solution being multi-aspirated 
3.3.2. Solutions being added to protein solution

3.4. Mix the solutions 3 times upon addition of the crystallization buffer [1] and seal the plate to allow imaging at 0, 3, 6, 12, 18, and 24 hours of the first day, every day for the first week, and every week for the next four weeks at 20 degrees Celsius [2-TXT]. 

3.4.1. Solutions being mixed
3.4.2. Talent sealing plate TEXT: Skip 1st d hourly imaging if no automatic imaging as necessary

4. Morphogram Analysis

4.1. After 24 hours, estimate the number of crystals within each well [1] and record these estimates in the provided “morphogram generator” worksheet [2].

4.1.1. WIDE: Talent at microscope/computer, estimating crystals
4.1.2. SCREEN: To be provided by Authors: Estimate(s) being entered into worksheet

4.2. Input the starting concentrations of endothiapepsin and PEG 6000 into the appropriate boxes. The worksheet will automatically plot the results in the traditional phase diagram format with the precipitant and protein concentrations on the x and y axes, respectively [1].

4.2.1. SCREEN: To be provided by Authors: Starting concentrations being entered, then worksheet plotting results Video Editor: please emphasize x and y axes when mentioned if appropriate

4.3. Well conditions that only give rise to crystals in their seeded drops indicate the metastable region of the diagram, whereas conditions that have crystals in both the seeded and non-seeded drops indicate the nucleation zone [1].

4.3.1. SCREEN: To be provided by Authors: Shot of well conditions with crystals only in seeded drops and shot of well conditions with crystals in both Video Editor: please emphasize transparent blue indicators with “only give rise … diagram” and emphasize solid green indicators with “crystals in both … zone”

5. Seeded-Batch Scaling

5.1. [bookmark: step_31]To perform seeded-batch scaling, determine whether the number of crystals is flat across the nucleation zone [1] and locate the seeded conditions that yielded crystals of the required size [2].

5.1.1. WIDE: Talent evaluating crystal number across nucleation zone, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Shot of seeded conditions that yielded crystals of required size

5.2. If the crystals are too large, repeat the morphogram experiment as demonstrated but increase the concentration of the seed-stock within the seeded wells [1].

5.2.1. Talent adding seed-stock/using robot to add seed-stock to well(s)

5.3. View or image the plate every 3-6 hours over the first 24 hours [1]. The number of crystals should have increased and the longest dimension should have decreased within the seeded-drops [2-TXT].

5.3.1. Talent viewing crystals, with monitor visible in frame as possible
5.3.2. SCREEN: To be provided by Authors: Shot of Xn and Xs TEXT: Repeat to obtain smaller crystals as necessary

6. Final Seeded-Batch Protocol

6.1. When the batch concentration has been optimized, add 100 milligrams/milliliter of freshly defrosted endothiapepsin and 100 microliters of protein to a 1.5-milliliter centrifuge tube [1] and use a pipette to thoroughly mix the crystallization buffer with the protein solution [2].

6.1.1. WIDE: Talent adding endothiapepsin to tube, with protein and buffer containers visible in frame
6.1.2. Talent mixing solution

6.2. Place the tube in a rotator with a high agitation for 24 hours at 20 degrees Celsius to allow 50-micron crystals to grow [1]. The next morning, add ten-fifteen 1-millimeter glass beads to the slurry [2] and vortex the crystals and beads at 1000 rotations per minute for 30 seconds [3].

6.2.1. Talent placing tube onto rotator
6.2.2. Talent adding beads to tube
6.2.3. Talent vortexing crystals

6.3. Place the tube on ice for 30 seconds [1] before vortexing and cooling the crystals 10 more times [2].

6.3.1. Talent placing tube on ice
6.3.2. Tube being vortexed

6.4. After the last cool down session, dilute the resulting seed-stock 10x with 1.8 milliliters of fresh crystallization buffer [1] and store the stock at minus 20 degrees Celsius in 50-microliter aliquots [2].

6.4.1. Talent adding buffer to tube, with buffer container visible in frame
6.4.2. Talent adding stock to storage tubes

7. Seeded-Batch Protocol

7.1. To perform a seeded-batch protocol, mix 100 microliters of crystallization buffer with 50 microliters of one freshly defrosted 10x seed-stock [1] and add freshly defrosted 100 milligram/milliliter endothiapepsin and 150 microliters of protein to a 1.5-milliliter centrifuge tube [2].

7.1.1. WIDE: Talent adding buffer to aliquot
7.1.2. Talent adding buffer and protein to tube

7.2. After thorough mixing, agitate the crystal solution at 20 degrees Celsius for about 80 minutes [1], using 2.5-microliter aliquots of the solution to monitor the crystallization in a hemocytometer every Authors: About how frequently should the crystal formation be monitored? [2-TXT].

7.2.1. Tube rotating on rotator
7.2.2. Talent adding aliquot to hemocytometer TEXT: Record Xn and Xs range

7.3. When the crystals have reached an about 15-micron dimension [1], quench the reaction with 150 microliters of 0.5-molar sodium acetate supplemented with 0.5-molar Tris-HCl, 0.075-molar magnesium chloride, and 20% PEG 6000 [2] and store the crystals at 20 degrees Celsius [2].	Comment by Bridget Colvin: Authors: Do you mean minus 20 °C or room temperature?

7.3.1. LAB MEDIA: To be provided by Authors: Shot of 15-micron crystals	Comment by Bridget Colvin: Authors: Would it be possible for your group to acquire and provide an image to be used in the video here?

7.3.2. Talent placing crystals at 20 °C





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: 192. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

8. Results: Representative Endothiapepsin Crystal Growth and Analysis

8.1. In this image, a drop from the 96-well, sparse-matrix screen that is broadly representative of those observed in the majority of the plate is shown [1]. 

8.1.1. LAB MEDIA: Figure 4A

8.2. The overall morphology is not ideal, as the crystals are not singletons [1] and are highly asymmetric, with the growth principally occurring along a single axis [3].

8.2.1. LAB MEDIA: Figure 4A Video Editor: please emphasize crystal clustering
8.2.2. LAB MEDIA: Figure 4A Video Editor: please emphasize crystal asymmetry/growth along a single axis

8.3. In this drop, endothiapepsin crystals were grown in the presence of magnesium chloride [1].

8.3.1. LAB MEDIA: Figure 4B 

8.4. The morphology of these crystals was consistent across all of the conditions that contained magnesium chloride, suggesting that magnesium chloride induces the generation of single, box-like crystals that represent a better target for serial experiments [1].

8.4.1. LAB MEDIA: Figure 4B Video Editor: please emphasize at least one box-like crystal

8.5. As illustrated in this heatmap from a Pearson’s correlation analysis between the precipitation level and crystal quality [1], the pH of the solution was determined to be highly correlated to the level of precipitation with alkaline buffers [2].

8.5.1. LAB MEDIA: Figure 5A
8.5.2. LAB MEDIA: Figure 5A Video Editor: please emphasize top left dark blue box

8.6. The magnesium chloride concentration was also slightly correlated to the level of precipitation [1], as were the pH and the precipitant concentration to the crystal quality [2].

8.6.1. LAB MEDIA: Figure 5A Video Editor: please emphasize top middle box
8.6.2. LAB MEDIA: Figure 5A Video Editor: please emphasize bottom left and bottom right boxes

8.7. An analysis of the X-ray diffraction and data quality metrics from these crystals [1] suggested that there was no significant difference between the crystals grown in [2] and out of the presence of magnesium [3].

8.7.1. LAB MEDIA: Figure 9A
8.7.2. LAB MEDIA: Figure 9A Video Editor: please emphasize pink, blue, purple, and light purple data lines
8.7.3. LAB MEDIA: Figure 9A Video Editor: please emphasize black data line







Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give 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.
9.1. 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.[1].

9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. 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. [1].

9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. 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. [1].

9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
Is each interview statement 30 words or fewer? ☐ Yes
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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