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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
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 create screen capture videos for all shots labeled SCREEN and upload them to the project page: https://www.jove.com/account/file-uploader?src=19053398.

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?   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:  12
Number of Shots:  39

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. NMR Sample Preparation 
2.1. Start by setting up an in vitro transcription reaction as described in the text manuscript [1]. Incubate the reaction at 37 Celsius for 1 hour [2], then dilute the sample 10-fold in loading solution [3] and run 1 microliter on a denaturing PAGE gel [4].
2.1.1. WIDE: Establishing shot of talent adding reaction components. TEXT: Refer to text for details
2.1.2. Talent removing reaction tubes from an incubator.
2.1.3. Talent diluting the sample.
2.1.4. Talent loading the sample on the gel. 

2.2. Scale the reaction to the desired volume and run it overnight, then test it for completion with a denaturing PAGE gel [1].
2.2.1. Talent imaging the resulting gel.

2.3. In case of incomplete cleavage, heat the reaction solution in a conventional microwave at 450 watts for 15 seconds to reanneal the RNA and the cleavage guide [1]. Then, cool the solution slowly to 37 degrees Celsius for 40 minutes [2] and note the formation of a new precipitate [3].
2.3.1. Talent placing reaction solution in microwave and setting time.
2.3.2. Talent placing the solution in an incubator.
2.3.3. Shot of precipitate being formed.

2.4. Add more inositol poliphosphatase and RNase H [1], incubate the reaction for 1 to 3 hours at 37 degrees Celsius [2], then confirm completion of the cleavage reaction with denaturing PAGE [3].
2.4.1. Talent adding IPPAse and RNase to reaction mixture.
2.4.2. Talent putting the reaction in the incubator.
2.4.3. Talent adding sample to PAGE.

2.5. When the RNase H cleavage reaction is completed [1], quench the reaction by adding EDTA to a 50 millimolar final concentration [2] and vortex thoroughly [3]. Filter the solution through a 200-nanometer syringe filter [4] and concentrate the solution to a volume injectable into an HPLC system [5].
2.5.1. Talent removing sample.
2.5.2. Talent adding EDTA.
2.5.3. Talent vortexing the solution.
2.5.4. Talent injecting the sample into HPLC system.

2.6. Before adding the sample, clean the NMR tube by flushing with abundant water [1], then RNase decontamination reagent, water, and 95% ethanol [2]. After the final rinse with water, leave it to dry [2].
2.6.1. WIDE: Talent cleaning NMR tube with water.
2.6.2. Talent cleaning NMR tube with RNase decontamination reagent/ water/ 95% ethanol.
2.6.3. Shot of tube drying.

2.7. Rinse the plunger with water [1] and use a lint-free wipe to clean with RNase decontamination reagent and 95% ethanol [2]. After drying the tube, add 10% heavy water to the NMR sample [3-TXT]. Use a large pipette tip to transfer the RNA sample into the NMR tube, flowing it along the side of the tube wall [4]. 
2.7.1. Talent cleaning the plunger.
2.7.2. Talent wiping the plunger.
2.7.3. Talent adding water to the sample. TEXT: Heavy water: D2O
2.7.4. Talent filling the sample into the tube.

2.8. Insert the plunger into the tube [1] and push it down with a fast-twisting motion to remove air bubbles [2]. Pull the plunger up slowly without creating new air bubbles [3] and fix it with paraffin wax film [4].
2.8.1. Talent inserting a plunger.
2.8.2. Talent pushing the plunger.
2.8.3. Talent pulling up the plunger.
2.8.4. Talent fixing the plunger with wax.

3. 1H R1𝜌 Relaxation Dispersion 
3.1. Create a new data set based on a hydrogen-1-carbon-13 aromatic heteronuclear spin quantum correlation data set used on fully labeled RNA samples for RNA assignment [1]. Authors: Please create screen capture videos for all shots labeled SCREEN and upload them to the project page: https://www.jove.com/account/file-uploader?src=19053398.
3.1.1. WIDE: Talent at the computer. 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. Set the general parameters and RD-specific parameters [1-TXT], then set hydrogen-1 spin lock power to 1.2 kilohertz for testing [2]. Generate a test vd list with only one entry, 0 ms, set TDF1 to 1, and update D30 to run a test spectrum [3]. 
3.2.1. SCREEN: To be provided by authors: Parameters being set. TEXT: Refer to Table 2 in Manuscript
3.2.2. SCREEN: To be provided by authors: 1H SL power being set.
3.2.3. SCREEN: To be provided by authors: Test vd list being generated and D30 updated, then test spectrum being run.

3.3. After running the experiment with a test vd list, update D30 and TDF1 [2-TXT] and plot intensity of the peak versus spin lock length.  Identify the spin lock length at which the intensity of the original peak decreases to 1/3 [3]. 
3.3.1. SCREEN: To be provided by authors: The experiment being run. TEXT: six entries: 0 m, 5 m, 10 m, 20 m, 30 m, 40 m
3.3.2. SCREEN: To be provided by authors: D30 and TD[F1] being updated. TEXT: Example, D30 = 42m and TDF1 = 6.
3.3.3. SCREEN: To be provided by authors: Intensity of the peak vs. SL length being plotted.

3.4. From the results of the test runs, create the final vd list to be used in the experiment [1]. Select the number of scans so that the weakest peak of the list has a signal-to-noise ratio of at least 10 [2].
3.4.1. SCREEN: To be provided by authors: Results being observed/ the final vd list being created.
3.4.2. SCREEN: To be provided by authors: The number of scans being selected.


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

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.



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: 235. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

4. Results: Analysis of produced sample and Two Different Constructs Based on an RNA Hairpin

4.1. The results of several cleavage reactions of tandem transcripts are shown here [1]. A 20-nucleotide target RNA was generated in a successful reaction [2]. Unsuccessful reactions resulted in incomplete [3] and failed cleavage of the sample [4]. 
4.1.1. LAB MEDIA: Figure 3 A.
4.1.2. LAB MEDIA: Figure 3 A. Video Editor: Emphasize the spot for 20 nt, Lane 1.
4.1.3. LAB MEDIA: Figure 3 A. Video Editor: Emphasize the lane 2a.
4.1.4. LAB MEDIA: Figure 3 A. Video Editor: Emphasize the lane 2b.

4.2. HPLC injection of the RNA sample [1] revealed a peak for pure target RNA at 38 minutes [2], while longer and shorter products were well-separated [3].
4.2.1. LAB MEDIA: Figure 3 B.
4.2.2. LAB MEDIA: Figure 3 B. Video Editor: Emphasize the target RNA.
4.2.3. LAB MEDIA: Figure 3 B. Video Editor: Emphasize abortive products, uncleaved repeats.

4.3. Analysis of the RNA hairpin showed that the number of observed imino protons [1] matched the number of imino protons expected from a secondary structure simulation [2]. 
4.3.1. LAB MEDIA: Figure 4 A. Video Editor: Emphasize red and blue lines.
4.3.2. LAB MEDIA: Figure 4 A. Video Editor: Emphasize the grey panels.

4.4. The hydrogen-1-carbon-13 aromatic heteronuclear spin quantum correlation spectrum of the aromatic resonances of the RNA showed 4 signals after folding [1]  and only 3 signals before folding [2]. 
4.4.1. LAB MEDIA: Figure 4 B. Video Editor: Emphasize red spots.
4.4.2. LAB MEDIA: Figure 4 B. Video Editor: Emphasize blue spots.

4.5. Mc-Fold prediction of the 22-mer RNA as a hairpin [1] revealed five imino signals from this secondary structure, which can be found in both samples in panel A [2]. A proposed structure of a homodimer formed by the 22-mer RNA [3] displayed the same 5 base pairs as the hairpin structure [4]. 
4.5.1. LAB MEDIA: Figure 4 C.
4.5.2. LAB MEDIA: Figure 4 C. Video Editor: Emphasize letter A in red.
4.5.3. LAB MEDIA: Figure 4 D.
4.5.4. LAB MEDIA: Figure 4 D. Video Editor: Emphasize letter A in red.

4.6. In the representative on-resonance curves obtained for two different H8 atoms [1] in two different synthetic RNA hairpins [2], the G6H8 experiences change [3] while the A4H8 do not [4]. For the C-G construct, the R1ρ values versus offset plot displayed a slight asymmetry of the curve, indicating a chemical shift difference [5-TXT]. Authors: How would you like JoVE’s voiceover talent to pronounce R1ρ?
4.6.1. LAB MEDIA: Figure 5 A. Video Editor: Emphasize highlighted G and A.
4.6.2. LAB MEDIA: Figure 5 B - G. 
4.6.3. LAB MEDIA: Figure 5 A, C, G. Video Editor: Emphasize grey highlighted G in 5A.
4.6.4. LAB MEDIA: Figure 5 A, B, F. Video Editor: Emphasize grey highlighted A in 5A.
4.6.5. LAB MEDIA: Figure 5 D. TEXT: Chemical shift difference: 𝛥𝜔

4.7. On the other hand, the R1ρ values versus offset plot for the G-C construct presented a symmetrical curve [1].
4.7.1. LAB MEDIA: Figure 5 H.



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.
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