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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). 

4. 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: 42

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. Experimental Setup

2.1. [bookmark: _GoBack]Before beginning an analysis, launch the laser control center [1] and confirm that the Continuous Wave - Alternating Constant Current mode is selected [2]. Power on both of the lasers [3-TXT].

2.1.1. WIDE: Talent launching control center
2.1.2. Talent checking/setting mode
2.1.3. Talent powering on lasers TEXT: i.e., 200-microwatt green laser; 70-microwatt red laser

2.2. To set up the smOTTER acquisition software, connect the lasers, detectors, z-stage, and camera [1] and confirm that each instrument is configured correctly [2].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “S-M otter” or other?

2.2.1. Talent connecting instrument(s)
2.2.2. Talent checking configuration on one instrument

2.3. To align the emission path, add 10 microliters of 100-nanomolar Cy3B (sigh-three-B) dye onto the center of a clean cover glass [1] and carefully place the cover glass onto the objective lens [2]. Then lower the objective at an angle to the oil to prevent trapping air bubbles between the cover glass and the objective [3].

2.3.1. Talent adding dye to cover glass, with dye container visible in frame
2.3.2. Talent placing cover glass onto lens
2.3.3. Objective being lowered TEXT: Slide cover glass to move bubbles from focal point as necessary

2.4. In the laser duty cycles panel [1], set the donor laser to 0 off, 45 on, and 55 off. Set the acceptor laser to 50 off, 45 on, and 5 off. Set the alternating-laser excitation (ALEX) period to 100 microseconds [2].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “alex” or “alternating-laser excitation” or other?

2.4.1. Talent opening panel, with monitor visible in frame
2.4.2. SCREEN: To be provided by Authors: Donor, Acceptor, and ALEX period being set

2.5. Open the Z focus tab. In the Acquisition panel, switch the lasers to Live and start the camera. Adjust the exposure so that a bright spot appears centrally surrounded by a black background [1].

2.5.1. SCREEN: To be provided by Authors: Tab being clicked, panel being opened, Live being selected, camera being started, then exposure being adjusted

2.6. Starting from a low Z position, increase the height until the bright spot reaches its minimal size. Then raise the height up to an additional 20 micrometers to focus the laser in the sample above the oil and cover glass. When the sample comes into focus, stop the camera [1].

2.6.1. SCREEN: To be provided by Authors: Height being increased/spot reaching minimal size, height being raised, sample coming into focus, camera being stopped

2.7. In the Alignment tab, lower the laser power and alter the y-axis scale until the readout is observed from the detectors, changing the scale after the signal increase as necessary [1]. Then unscrew the four screws at the front of the smfBox to remove the front panel [2].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “S-M-F box” or “single-molecule Forster box” or other?

2.7.1. SCREEN: To be provided by Authors: Laser power being lowered/readout being observed, scale being changed
2.7.2. Talent unscrewing last screw and/or removing front panel

2.8. To align the pinhole, turn the X knob on the pinhole positioner [1] while watching the signal on the Alignment tab to increase the signal in green and red [2].

2.8.1. Talent turning knob
2.8.2. SCREEN: To be provided by Authors: Shot of signals increasing

2.9. Turn the Y knob to align the pinhole in the other direction. Then return to the x knob to check for any further increase in signal [1].

2.9.1. SCREEN: To be provided by Authors: Y knob being turned/signals changing, then X knob being turned/signals changing

2.10. To align the pinhole-lens, turn the lens X knob in one direction to decrease the signal [1]. Then turn the pinhole X knob in the same direction to return the signal to the original level [2].

2.10.1. Talent turning lens X knob
2.10.2. SCREEN: To be provided by Authors: Shot of decreased signal, then signal being increased

2.11. If the new max signal is higher than before, continue to iteratively move both the pinhole and lens knobs in that direction [1]. If the signal is lower than before, iteratively move the knobs in the opposite direction [2].

2.11.1. SCREEN: To be provided by Authors: Shot of signal higher than before, then pinhole and lens being moved
2.11.2. SCREEN: To be provided by Authors: Shot of lower signal, then pinhole and lens being moved

2.12. Then repeat the alignment using the pinhole and lens Y knobs [1].

2.12.1. Talent turning knob, with monitor visible in frame

2.13. For alignment of the avalanche photodiode lens, starting with the green avalanche photodiode, move the X knob until the green signal is at a maximum. Repeat the signal modification for the Y knob [1].

2.13.1. SCREEN: To be provided by Authors: Green signal being maximized with X knob, then signal being maximized with Y knob

2.14. Return to the X knob, moving back and forth to find the threshold points at which the signal begins to fall [1]. Leave the signal at a position halfway between these two points [2].

2.14.1. Talent turning X knob
2.14.2. SCREEN: To be provided by Authors: Signal being adjusted to position halfway between two points

2.15. Find the halfway position for the Y knob [1] and repeat the alignment for the red avalanche photodiode [2].

2.15.1. SCREEN: To be provided by Authors: Halfway position being located
2.15.2. Talent aligning red APD, with monitor visible in frame

2.16. Then replace the front panel onto the smfBox [1].

2.16.1. Talent screwing panel onto smfBox

3. Preparation Validation

3.1. Before analyzing the first sample, clean the stage with methanol-soaked lens cleaning tissue [1], gently wiping across the objective from one end to the other [2], and apply 3-4 drops of immersion oil onto the center of the objective [3].

3.1.1. WIDE: Talent cleaning stage
3.1.2. Talent wiping objective
3.1.3. Oil being applied

3.2. To confirm that the setup has been performed appropriately, add 10 microliters of Type one ultrapure water to the center of a clean cover glass [1] and monitor the water trace to confirm that no fluorescence signals are observed [2-TXT].

3.2.1. Talent adding water to cover glass
3.2.2. Talent viewing sample traces TEXT: Repeat purity confirmation for each sample buffer

3.3. Then use rubber-ended tweezers to carefully remove the cover glass [1] and replenish the immersion oil if necessary [2].

3.3.1. Over glass being removed with rubber-ended tweezers
3.3.2. Oil being applied

4. Concentration Bingo

4.1. To ensure single-molecule data is obtained, select a concentration at which 1-5 bursts per second are observed in the live trace panel [1]. 

4.1.1. WIDE: Talent adjusting sample concentration

4.2. When the appropriate concentration has been determined, press 8-9-millimeter-diameter silicone isolators onto the center of a new cover glass [1] and carefully add 10 microliters of sample into the center, avoiding contact with the silicone [2]. Firmly place a second cover glass onto the isolators until a seal is formed [3].

4.2.1. Isolators being placed onto cover glass
4.2.2. Sample being added
4.2.3. Cover glass being placed

4.3. Check the live stoichiometry versus FRET efficiency histogram to observe whether the sample is behaving as expected. When the sample is ready, enter the experimental details into the Save settings panel and select an appropriate directory and filename [1].

4.3.1. SCREEN: To be provided by Authors: Shot of ES histogram, details being entered, and directory and filename being selected TEXT: Expected FRET efficiency and reasonable stoichiometry = approximately 0.5

4.4. Enter the information for the sample name and details, donor and acceptor labels, buffer, donor and acceptor excitation wavelengths, detection wavelengths and laser power, and user and user affiliation [1].

4.4.1. SCREEN: To be provided by Authors: Information being entered

4.5. When all of the details have been entered, open the Live trace tab. In the Acquisition panel, enter the Experiment length in minutes and select an appropriate Save interval to mitigate any potential data-loss in the case of an error. Select Save Laser Powers, if required. Then click Start to being acquiring the data [1].

4.5.1. SCREEN: To be provided by Authors: Live trace tab being opened, experiment length being entered, save interval and Save Laser Powers being selected, then Start being clicked






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: 136. (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: Doubly Labeled Duplex DNA Sample Analysis

5.1. In a positive result [1], between five [2] and one burst will be obtained per second [3]. In a negative result [4], too many [5] or too few bursts will be observed within the same time frame [6].

5.1.1. LAB MEDIA: Figures 2B and 2C
5.1.2. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize Figure 2B/data line and/or peaks in Figure 2B
5.1.3. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize Figure 2C/data line and/or peaks in Figure 2C
5.1.4. LAB MEDIA: Figures 2A and 2D
5.1.5. LAB MEDIA: Figures 2A and 2D Video Editor: please emphasize Figure 2A/data line and/or peaks in Figure 2A
5.1.6. LAB MEDIA: Figures 2A and 2D Video Editor: please emphasize Figure 2D/data line and/or lack of peaks in Figure 2D
 
5.2. Following data collection and analysis [1], the alternation plot should match the ALEX period of the experimental setup [2]. The time trace is used to qualitatively assess that the sample concentration is reasonable [3].

5.2.1. LAB MEDIA: Figures 3A and 3B
5.2.2. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Figure 3A
5.2.3. LAB MEDIA: Figures 3A and 3B Video Editor: please emphasize Figure 3B

5.3. The background plot [1] shows the distribution of the inter-photon delay periods with a linear fit to the longer times to estimate the background rate [2]. The background trace can be used to identify if there were changes in the sample over the duration of the experiment [3].

5.3.1. LAB MEDIA: Figures 3C and 3D
5.3.2. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize Figure 3C
5.3.3. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize Figure 3D

5.4. Stoichiometry versus FRET efficiency histograms [1] are generated for all of the photons [2] and doubly labeled species [3]. A 1D E histogram is generated with gaussian fitting of the burst data [4].

5.4.1. LAB MEDIA: Figures 3E-3G
5.4.2. LAB MEDIA: Figures 3E-3G Video Editor: please emphasize Figure 3E
5.4.3. LAB MEDIA: Figures 3E-3G Video Editor: please emphasize








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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