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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?  N

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: 43

 

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. Oligonucleotide to Small Nuclear RNA-Activating Protein (SNAP) T7 RNA Polymerase (RNAP) Conjugation and Polyacrylamide Gel (PAGE) Analysis	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “small nuclear activating protein” or “snap” or “S-N-A-P” or other?	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “RNA polymerase” or “R-N-A P” or other?
2.1. Begin by making 9 dilutions of single-stranded DNA oilgo to a final volume of 50 microliters of double distilled water [1] from 5:1 to 1:5 ratios as indicated in the Table [2].
2.1.1. WIDE: Talent adding DNA to dilution(s), with DNA and dilution containers visible in frame
2.1.2. LAB MEDIA: Table 12

2.2. Prepare one reaction mixture for each dilution by mixing 2 microliters of SNAP buffer with 4 microliters of BG (B-G)-oligonucleotide and 4 microliters of SNAP T7 RNAP [1-TXT].

2.2.1. Talent adding solutions to container, with buffer, oligo, and RNAP containers visible in frame TEXT: BG: benzylguanine

2.3. Prepare the RNAP control by replacing the oligonucleotide with double-distilled water [1] and the DNA control by replacing SNAP T7 RNAP with double-distilled water [2].

2.3.1. Talent adding buffer to RNAP, with buffer, RNAP, and ddH2O containers visible in frame
2.3.2. Talent adding buffer to oligo, with buffer, oligo, and ddH2O containers visible in frame

2.4. After a 1-hour incubation at room temperature, place the samples on ice [1] and set up eleven reactions by adding 2 microliters of each sample to 4 microliters of SNAP buffer and 2 microliters of protein loading dye per sample [2].

2.4.1. Talent placing sample(s) on ice
2.4.2. Talent adding sample to buffer and dye, with sample, buffer, and dye containers visible in frame

2.5. Heat the reactions for 10 minutes at 70 degrees Celsius [1] before loading 2 microliters of each sample onto a 4-12% Bis-Tris protein gel for 35 minutes of gel electrophoresis on ice at 200 volts [2].

2.5.1. Talent placing tube(s) at 70 °C
2.5.2. Talent loading sample onto gel

2.6. At the end of the run, wash the gel with three water-exchanges on a shaker for at least 10 minutes per wash [1] followed by nucleic acid staining with cyanine dye for 15 minutes [2].

2.6.1. Talent placing gel onto shaker/gel being washed
2.6.2. Talent adding cyanine dye to gel, with dye container visible in frame

2.7. Image the gel on an appropriate gel imaging system [1] and stain the gel again with 20 milliliters of Coomassie blue [2].

2.7.1. Talent loading gel onto image
2.7.2. Talent adding stain to dye, with stain container visible in frame

2.8. After 1 hour, de-stain with double-distilled water for at least 1 hour before imaging the gel again [1].

2.8.1. Talent adding water to gel 

3. Oligonucleotide-Tethered SNAP-T7 Purification 

3.1. For oligonucleotide-tethered SNAP-T7 purification, first prepare elution buffer by mixing 50 microliters of 1-molar Tris (triss) with 100 microliters of 5-molar sodium chloride with 850 microliters of double-distilled water [1].

3.1.1. WIDE: Talent adding Tris to NaCl and water, with Tris, NaCl, and water containers visible in frame

3.2. Next, place one ion exchange column per sample into individual 2-milliliter centrifuge tubes [1] and wash the columns with purification buffer by centrifugation until all of the buffer has been eluted from each column [2-TXT].

3.2.1. Talent placing column into tube
3.2.2. Talent placing buffer into tube, with buffer container and centrifuge visible in frame if possible TEXT: ≥15 min, 2000 × g, RT; Discard eluted buffer

3.3. Dilute each sample with purification buffer at a 3:1 purification buffer to sample ratio [1] and load 400 microliters of sample into each column [2].

3.3.1. Talent adding buffer to sample, with buffer and sample containers visible in frame
3.3.2. Talent adding sample to column

3.4. When all of the buffer has been eluted as demonstrated, collect and label the flow-through for each sample [1-TXT].

3.4.1. Shot of eluted buffer, then buffer being added to tube labeled “flow-through” TEXT: ≥10 min, 2000 × g, RT

3.5. Wash the columns three times with 400 microliters of purification buffer per wash until all the buffer has been eluted per wash [1-TXT], collecting and labeling the flow-throughs as appropriate [2].

3.5.1. Talent adding buffer to tube, with buffer container visible in frame TEXT: ≥15 min, 2000 × g, RT, x3
3.5.2. Shot of eluted buffer, then buffer being added to tube labeled “wash 1”, with wash 2 and wash 3 tubes visible in frame

3.6. After the last wash, collect the eluted protein by adding 50 microliters of elution buffer into the center of the column [1] and centrifuging the column three times until all 50 microliters of buffer has been eluted [2-TXT].

3.6.1. Talent adding buffer to column
3.6.2. Talent placing tube to centrifuge TEXT: ≥5 min, 2000 × g, RT, x3

3.7. Collect and label the eluate after each centrifugation [1], pooling the eluates into a single tube after the last centrifugation while leaving a small volume of each eluate for gel analysis [2].

3.7.1. Shot of eluted buffer, then buffer being added to tube labeled “eluate 1”, with eluate 2 and eluate 3 tubes visible in frame
3.7.2. Talent adding eluate into tube labeled “total eluate” and empty eluate tubes 1-3 visible in frame

3.8. Measure the absorbance of the remaining eluate aliquots at 260 and 280 nanometers [1] and add glycerol to the samples at a 1:1 ratio for minus 20-degree storage until their use [2].

3.8.1. Talent adding sample to spectrophotometer
3.8.2. Talent adding glycerol to sample, with glycerol container visible in frame

3.9. Use a 500-microliter, 30-kilodalton centrifugal filter unit to buffer-exchange the total eluate product with 2x storage buffer [1] and measure the absorbance as demonstrated [2]. 

3.9.1. Talent adding total eluate to filter unit
3.9.2. Talent adding sample to spectrophotometer

3.10. Then add glycerol to the product at a 1:1 ratio for minus 20-degree Celsius storage [1].

3.10.1. Talent adding glycerol to sample with product label visible in frame, with glycerol container visible in frame

3.11. To assess the eluates by SDS-PAGE, run the samples and an appropriate protein ladder on a 4-12% Bis-Tris gel for 35 minutes at 200 volts or until the dye front migrates to the end of the gel [1].

3.11.1. Talent loading sample(s) to gel, with sample and protein ladder containers visible in frame TEXT: SDS-PAGE: sodium dodecyl sulfate polyacrylamide gel

4. On-Demand Control Tethered RNAP Activity Demonstration

4.1. To demonstrate the on-demand control activity of the tethered RNAP, mix 2.4 microliters of each template with 5 microliters of 5x annealing buffer and 14.2 microliters of double-distilled water [1].

4.1.1. WIDE: Talent adding template to buffer, with template, buffer, and water containers visible in frame

4.2. Incubate the resulting 1-micromolar double-stranded DNA cage at 75 degrees Celsius for 2 minutes [1] and anneal the sense and antisense strands of the promoter and malachite green aptamer DNA template in the same manner as indicated in the Table [2].

4.2.1. Talent placing cage at 75 °C
4.2.2. LAB MEDIA: Table 17

4.3. At the end of the incubations, add the tethered SNAP T7 RNAP to the double stranded DNA cage at a 1:5 molar ratio to a final concentration of 500-nanomolar RNAP [1].

4.3.1. Talent adding RNAP to cage, with RNAP and cage containers visible in frame

4.4. After 15 minutes at room temperature, place the sample on ice [1] and mix 2.5 microliters of 10x in vitro transcription buffer with 1 microliter of 25-millimolar ribonucleoside triphosphate, 1 microliter of 1-millimolar malachite green, 2.5 microliters of the RNAP-cage mixture, 2.5 microliters each of 1-micromolar transcription factors A and B oligonucleotide strands, and 3 microliters of 1 millimolar malachite green aptamer template in 10 microliters of double distilled water [2].

4.4.1. Talent placing samples on ice
4.4.2. Talent adding buffer(s) to tube, with buffer, reagent, mixture, and water containers visible in frame

4.5. Set up a second reaction containing 2.5 microliters of 10x in vitro transcription buffer, 1 microliter of 25-millimolar ribonucleoside triphosphate mix, 1 microliter of 1-millimolar malachite green, 2.5 microliters of the RNAP-cage mixture, and 3 microliters of 1-millimolar malachite green aptamer template in 15 microliters of double-distilled water [1].

4.5.1. Talent adding cage mixture to tube, with buffer, reagent, mixture, and water containers visible in frame

4.6. To set up a reaction containing buffer only, mix 2.5 microliters of 10x in vitro transcription buffer, 1 microliter of 25-millimolar ribonucleoside triphosphate mix, 1 microliter of 1-millimolar malachite green, and 3 microliters of 1-millimolar malachite green aptamer template in 17.5 microliters of double-distilled water [1].

4.6.1. Talent add mix to tube, with buffer, reagent, mixture, and water containers visible in frame

4.7. When all of the reactions have been prepared, transfer each reaction to a 384-well plate [1] and monitor the malachite green aptamer transcription on a fluorescence plate reader for 2 hours at 37 degrees at a 610-nanometer excitation and a 655-nanometer emission [2].	Comment by Bridget Colvin: Authors: What volume of reaction/well? How many wells/reaction? Or is the total volume of each reaction added to a single well per reaction?

4.7.1. Talent loading reaction(s) onto plate, with reaction tubes visible in frame
4.7.2. Talent loading plate onto reader 

4.8. At the end of the reading, place the plate on ice [1] and run the RNA product from each well in a in a denaturing 12% TBE (T-B-E)-Urea polyacrylamide gel in 70-degree Celsius TBE buffer at 280 volts for 20 minutes or until the dye front reaches the end of the gel [2-TXT].

4.8.1. Talent placing plate onto ice
4.8.2. Talent loading sample onto gel, with plate visible in frame TEXT: TBE: Tris-borate-EDTA

4.9. Then stain the gel with cyanine dye nucleic acid stain for 10 minutes on an orbital shaker before imaging as demonstrated [1].

4.9.1. Talent adding gel to shaker, with stain container visible in frame


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: 196. (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.

5. Results: Representative DNA-Tethered T7 RNAP Purification and Analysis

5.1. A successful expression and purification [1] of the recombinant SNAP T7 RNAP protein can be confirmed using SDS-PAGE [2].

5.1.1. LAB MEDIA: Figure 5A
5.1.2. LAB MEDIA: Figure 5A Video Editor: please emphasize bands in lanes E1-E3 and DE

5.2. Following SDS-PAGE, the enzymatic activity can be validated by in vitro transcription reaction [1].

5.2.1. LAB MEDIA: Figure 5B Video Editor: please emphasize orange data points

5.3. Successful coupling of BG-functionalized oligonucleotides can be verified via 18% denaturing TBE-Urea PAGE [1].

5.3.1. LAB MEDIA: Figure 6

5.4. Compared to the unmodified oligonucleotide [1], the addition of the BG moiety to the oligonucleotide increases its molecular weight [2].

5.4.1. LAB MEDIA: Figure 6 Video Editor: please emphasize ~18 bp band in S1 lane
5.4.2. LAB MEDIA: Figure 6 Video Editor: please emphasize ~19 bp band in S3 lane

5.5. [bookmark: _Hlk51246695]As observed in this representative cyanine dye-stained gel to confirm DNA-tethered T7 RNAP purification from excess BG-oligonucleotides [1], the initial flow-through fraction contained mostly excess BG-oligonucleotide [2] as well as a small portion of the DNA-tethered polymerase that did not bind to the cation exchange resin [3].

5.5.1. LAB MEDIA: Figure 7A
5.5.2. LAB MEDIA: Figure 7A Video Editor: please emphasize 15-20 bp bands in FT lane
5.5.3. LAB MEDIA: Figure 7A Video Editor: please emphasize top dark band in FT lane (>300 bp)

5.6. The pooled elution fractions contained only the single band of RNAP-oligo caused by the cyanine dye binding to the oligonucleotide tether [1], with the up-concentrated product lane exhibiting the same, but darker, band, signifying a successful up-concentration [2].

5.6.1. LAB MEDIA: Figure 7A Video Editor: please emphasize >300 bp band in lane E
5.6.2. LAB MEDIA: Figure 7A Video Editor: please emphasize >300 bp band in lane P

5.7. The same patterns are observed by Coomassie blue-staining [1], with a small gel mobility shift observed in the non-conjugated RNAP control [2].

5.7.1. LAB MEDIA: Figure 7B Video Editor: please emphasize ~120 kDa bands in FT, E, and P lanes
5.7.2. LAB MEDIA: Figure 7B Video Editor: please emphasize ~110 kDa band in C lane

5.8. Here fluorescence signal produced at the end of the in vitro transcription [1] and real-time kinetics are shown [2]. In this analysis, a 336-fold activation in fluorescence signal was observed, demonstrating a robust control of polymerase activity [3].

5.8.1. LAB MEDIA: Figures 8B and 8C Video Editor: please emphasize Figure 8B
5.8.2. LAB MEDIA: Figures 8B and 8C Video Editor: please emphasize Figure 8C
5.8.3. LAB MEDIA: Figures 8B and 8C Video Editor: please emphasize bracket and 336x text in Figure 8B






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. 
· 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.
6.1. 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].

6.1.1. 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?
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. [1].

6.2.1. 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?
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. [1].

6.3.1. 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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