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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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

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. 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:  11
Number of Shots:  29

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.



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.7. 

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.  Sample Preparation and High-Pressure Cell Assembly 
2.1. To begin with, use an equal mixture of anionic and cationic buffers, such as phosphate and Tris, as the pH (P-H) of such buffers is significantly affected by a change of pressure [1-TXT]. Next, ensure that the required sample volume is about 300 microliters [2], similar to a standard 3-millimeter diameter NMR tube [3].
2.1.1. Talent using mixture of anionic and cationic buffers. TEXT: Pressure change: ~0.25–0.5 pH unit/kbar
2.1.2. Talent measuring the sample volume by using a glass pipette
2.1.3. NMR tube
2.2. Using a glass pipette, introduce the nitrogen-15 labeled sample into the zirconia tube [1] and ensure the sample seats at the bottom of the tube [2]. To prevent the sample from mixing with the transmission liquid, overlay the sample with 200 microliters of mineral oil [3] and then fill the rest of the tube with transmission liquid [4].
2.2.1. Talent introducing the sample into zirconia tube
2.2.2. Sample seating at the bottom of the tube
2.2.3. Talent overlaying the sample with mineral oil
2.2.4. Talent filling the rest of the tube with transmission liquid 
2.3. Put a single-use O-ring on top of the zirconia tube [1] and slide the tube into the base [2]. Then, connect the tube to the high-pressure tether line [3] and tighten the base to the cell by hand [4]. Then, apply 14.7 Newton meters torque to prevent leaks at lower pressure [5].
2.3.1. Talent putting an O-ring on top of the tube
2.3.2. Talent sliding the tube into the base
2.3.3. Talent connecting the tube to the high-pressure tether line
2.3.4. Talent tightening the base to the cell 
2.3.5. Talent applying torque 
2.4. To check the integrity of the pressure cell assembly, pressurize the tube up to 300 bars outside the spectrometer using cell support and containment vessel [1]. After 15 minutes, reset the pressure to 1 bar [2] and check for leaks with a clean lint-free wipe [3].
2.4.1. Talent pressurizing the tube up to 300 bars
2.4.2. Talent resetting the pressure to 1 bar
2.4.3. Talent checking for leaks with wipe
2.5. Insert the unpressurized tube into the spectrometer by carefully guiding the tether line [1]. Slide the tube in the spectrometer until the tube reaches sample-sitting position [2]. Lock, shim, match, and tune the protium and nitrogen-15 channels and save the optimized shims for future use [3].
2.5.1. Talent inserting the tube by guiding the tether line
2.5.2. Talent sliding the tube in the spectrometer
2.5.3. Talent tuning the protium and nitrogen-15 channels
2.6. Set up a protium-Nitrogen-15-HSQC or TROSY-HSQC and proceed with recording a reference experiment at the atmospheric conditions [1]. Authors: Which of these alternatives is going to be used in the video? protium-Nitrogen-15-HSQC or TROSY-HSQC ? And how to pronounce it?
2.6.1. Talent setting up the experiment.
3. Recording High-Pressure NMR Experiments
3.1. To begin the recording, set the pressure pump speed at default to about 18 bars per second [1] and then test the overall stability of the protein by gradually increasing the pressure from 1 bar to 2.5 kilobars with 500 bars increment [2]. 
3.1.1. Talent setting the speed of the pressure pump
3.1.2. Talent increasing the pressure with 500 bar increments
3.2. If the precise folding or unfolding rates are unknown, after each 500 bars increment, let the sample equilibrate for 15 to 20 minutes [1] and record a spectrum at 2.5 kilobars [2].
3.2.1. The sample equilibrating after the increment
3.2.2. Talent recording the spectrum at 2.5 kilo bars
3.3. To test the reversibility of the pressure perturbation, decrease the pressure back to 1 bar with 500 bars steps [1]. Then, record another spectrum at the atmospheric conditions [2].
3.3.1. Talent decreasing the pressure by 500 bar steps
3.3.2. Talent recording the spectrum
3.4. Now, compare the recently recorded spectrum's chemical shifts and peak intensities with that of the previously recorded reference spectrum, indicating aggregates or non-reversible misfolding in protein sample [1]. 
3.4.1. Talent comparing the chemical shifts and peaks of the two spectrums
3.5. Record a series of 2D experiments from 1 bar to 2.5 kilobars for every 500 bars [1]. When the inflection point of the folding or unfolding transition reaches [2], record additional experiments to improve the precision of the fit [3].
3.5.1. Talent recording series of 2D experiments
3.5.2. Inflection points of folding or unfolding on the spectrum
3.5.3. Talent recording additional experiments near an inflection point


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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 197. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Unfolding of hnRNPA1 RRM2 Domain Under Pressure.
4.1. This protocol was used to probe the pressure dependence of RRM2, the second RNA recognition motif hnRNPA1 [1]. Authors: How would you like JoVE’s voiceover talent to pronounce RRM2 and hnRNPA1?
4.1.1. LAB MEDIA: Figure 2
4.2. Protium- nitrogen-15 spectra was collected at 1 bar [1], 1.5-kilobars [2], 2-kilobar [3], and 2.5-kilobar [4]. The RRM2 is almost completely unfolded within the 2.5-kilobar range [5]. 
4.2.1. LAB MEDIA: Figure 2 Video editor: Please highlight figure 2A
4.2.2. LAB MEDIA: Figure 2 Video editor: Please highlight figure 2B
4.2.3. LAB MEDIA: Figure 2 Video editor: Please highlight figure 2C
4.2.4. LAB MEDIA: Figure 2 Video editor: Please highlight figure 2D
4.2.5. LAB MEDIA: Figure 2D
4.3. Individual pressure intensity profiles were fitted according to the equation shown here to obtain the corresponding changes in the standard Gibbs free energy and volume associated with the unfolding reaction [1-TXT]. 
4.3.1. LAB MEDIA: Figure 3A TEXT: EQUATION: 	
4.4. When mapped on the domain structure [1], the residues with the largest magnitude of volume change were found within the domain structural core [2], while those with the smallest magnitude of volume change were mainly located in the connecting loops between the  (beta)-strands and  (beta)-strand to the C-terminal helix [3].
4.4.1. LAB MEDIA: Figure 3B 
4.4.2. LAB MEDIA: Figure 3B Video editor: Please highlight red dots
4.4.3. LAB MEDIA: Figure 3B Video editor: Please highlight green dots
4.5. To probe the degree of compressibility and conformational heterogeneity of the folded state ensemble, the protium chemical shifts were analyzed. Individual profiles of protium chemical shifts as a function of pressure were fitted using the equation shown to extract the site-specific linear and non-linear coefficients [1-TXT]. 
4.5.1. LAB MEDIA: Figure 3C TEXT: EQUATION: δ(p) = δ0(p0) + B1(p-p0) + B2 (p-p0)2	
4.6. The residues with the largest non-linear coefficients were mostly found in the structural core of the domain [1], while residues with the smallest non-linear coefficients were mostly located within loops connecting the different structural motifs [2].
4.6.1. LAB MEDIA: Figure 3D Video editor: Please highlight yellow dots
4.6.2. LAB MEDIA: Figure 3D Video editor: Please highlight blue dots


Conclusion
5. [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.
5.1. 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?
5.2. 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?
5.3. 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.



 2021, Journal of Visualized Experiments		Page 9 of 9
image1.png




