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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 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 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. 

☐ 	Author interview statement opt out. Statements removed completely.

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: 22
Number of Shots: 31

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.

Ethics Title Card

1.8. Research on developing new diagnostic techniques for COVID-19 using clinical samples has been approved by the ethical committee of Wuhan Institute of Virology.
1.9. 

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. cDNA and Droplet Digital Polymerase Chain Reaction (ddPCR) Preparation 

2.1. For cDNA synthesis, add 2 microliters of 5X RT master mix, 5 microliters of the RNA sample of interest, and 3 microliters of RNase-free double distilled water to a 100- or 200-microliter PCR tube ice to a final volume of 10 microliters of solution [1].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “real time” or “R-T” or other?
2.1.1. WIDE: Establishing shot for talent adding the reagents to tube on ice 

2.2. When all of the reagents have been added, load the sample into a thermal cycler [1] and set the instrument to run a reverse-transcription at 37 degree Celsius for 15 minutes, a heat inactivation of the reverse transcription for 5 seconds at 85 degree Celsius, and a final, infinite hold at 4 degree Celsius [2].
2.2.1. Talent keeping the tubes in thermal cycler 
2.2.2. Talent setting the PCR run Videographer: Focus on screen of PCR machine

2.3. Before performing ddPCR, add 19.8 microliters of freshly prepared master mix to the appropriate number of wells of a nuclease-free, 96-well, ddPCR plate [1-TXT]. Add 2.2 microliters of cDNA to each well of master mix to a final volume of 22 microliters of reaction mix per well [2] and seal the plate with a disposable PCR plate sealer [3].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “droplet digital” “D-D”?
2.3.1. Talent adding master mix to wells TEXT: See text for all reagent and solution preparation details
2.3.2. Talent adding sample to well(s)
2.3.3. Talent sealing plate

2.4. Then vortex the plate for 15-30 seconds [1] and spin centrifuge for 10-15 seconds to collect the well contents at the bottom of the plate [2]. 
2.4.1. Talent vortexing plate
2.4.2. Talent placing plate into centrifuge

3. Automated Droplet Generation 

3.1. For automated droplet generation, on the AutoDG touch screen, click Configure Sample Plate [1] and select the columns in which the samples are located on sample plate [2]. 	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “auto-D-G” or “auto droplet generation” or other?
3.1.1. WIDE: Talent clicking Configure Sample Plate
3.1.2. Columns being selected

3.2. Click OK [1] and open the AutoDG door [2]. Load Authors: which materials are loaded into the device specifically? All of the ones listed in 3.2.1.?, sample plate, and droplet generation plate into their respective places within the instrument [3] and close the door [4]. 
3.2.1. Talent clicking OK
3.2.2. Talent opening door
3.2.3. Talent loading material(s) into instrument OR Shot of materials in appropriate positions within instrument
3.2.4. Talent closing door

3.3. When the touch screen turns green, indicating that all of the materials have been loaded into their correct positions, select Oil for Probes and Start Droplet Generation [1]. Wait for the droplet generation [2]. When the screen say Droplets Ready [3], open the door to remove the plate containing the droplets [4].	Comment by Nilesh Kolhe: Authors: About much time it will take for droplet generation?
3.3.1. Shot of green appearing green, then Oil for Probes and Start Droplet Generation being selected
3.3.2. Shot of droplet being generated
3.3.3. Shot of screen showing Droplets Ready
3.3.4. Talent opening door/removing plate 

3.4. Then use a plate sealer for 5 seconds at 185 degree Celsius to seal the plate with a pierceable foil seal [1].
3.4.1. Talent sealing the plate. 

4. PCR amplification and Droplet Reading 

4.1. Within 30 minutes of the droplet generation, place the sealed droplet plate into a 96-deep well thermal cycler [1]. Set the sample volume to 40 microliters and the lid temperature to 105 degree Celsius [2]. Then PCR amplify the droplets [3-TXT].
4.1.1. WIDE: Talent placing plate into thermal cycler 
4.1.2. Talent setting sample volune and temperature TEXT: See text for PCR program details

4.2. For droplet reading, after the amplification, transfer the thermal cycled 96-well plate into a droplet reader [1] and open the accompanying software on a computer connected to the droplet reader [2].
4.2.1. WIDE: Talent loading a plate into a droplet reader 
4.2.2. Talent opening the software with monitor visible in screen

4.3. From the setup mode, select New and double-click on any well to open the Well Editor dialog box. Select the wells to be read and set Experiment to ABS, Supermix to ddPCR Supermix for Probes, Target 1 Type to Channel 1 Unknown, and Target 2 Type to Channel2 Unknown [1].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “A-B-S” or “absorbance” or other?
4.3.1. SCREEN: To be provided by Authors: New being selected, well being double clicked/diaglo box opening, well(s) being selected, then analysis parameters being set

4.4. Assign the sample names Based on the plate layout and click Appl and OK. After saving the created template, click Run. When prompted by the software, select the FAM-HEX color [1]. At the end of data acquisition, remove the plate from the reader [2].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “fam-hex” or other?
4.4.1. SCREEN: To be provided by Authors: Shot for data acquisition 
4.4.2. Talent taking out the plate from reader

5. Data Analysis 

5.1. Before analyzing the data, check the data from all of the wells to obtain the total number of droplets [1-TXT] and set a cut off to accept a minimum number of droplets to be counted as positive or negative results [2]. 
5.1.1. WIDE: Talent checking the data from all wells, with monitor visible in frame TEXT: If droplet count <10,000, discard results and repeat assay
5.1.2. SCREEN: To be provided by Authors: Cut off being set

5.2. For simplex and duplex assay analysis, double click on the .qlp file to be analyzed and select Analyze [1]. Use the 1D Amplitude and 2D Amplitude threshold tools to distinguish between the positive and negative droplets for each well in the correct channel, using the no template control and positive control samples as a guide [1-TXT].
5.2.1. SCREEN: To be provided by Authors: File being clicked, Analyze being selected, tools being used to distinguish droplet(s)

5.3. Then export the results as .csv file for additional analysis [2].
5.3.1. SCREEN: To be provided by Authors: Results being exported 

5.4. For a triplex probe mix assay, open the .qlp file and select the wells to be analyzed in the plate editor tab. Set the Experiment type to Direct Quantification and the Assay to Probe Mix Triplex and enter the target name. Then click Apply [1].
5.4.1. SCREEN: To be provided by Authors: File being opened, wells being selected, Experiment and Assay being set, name being entered, apply being clicked

5.5. For quadruplex assay, set the Experiment type to Direct Quantification and the Assay to Amplitude Multiplex, enter the target name, and click Apply [1].
5.5.1. SCREEN: To be provided by Authors: Quadruplex assay being set

5.6. For either a triplex or quadruplex analysis, use the Graph Tools to assign specific colors to different target clusters as directed by the Select to Assign Cluster window popup suggestions [1].
5.6.1. SCREEN: To be provided by Authors: Specific colors being assigned to different target clusters

5.7. When all of the target colors have been assigned, the quantification data will be displayed in the Well Data window. Then export the data as a .csv file additional analysis [1].
5.7.1. SCREEN: To be provided by Authors: Shot of data in window, then data being exported 
5.8. 



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

6. Results: SARS-CoV-2 Detection Using a Two Color ddPCR System

6.1. As observed in this representative temperature gradient analysis [1], high annealing temperatures could not clearly distinguish positive droplets from negative droplets when a duplex assay was run [2]. However, with a decrease in annealing temperature, an optimal separation between positive [3] and negative droplets was achieved [4].
6.1.1. LAB MEDIA: Figure 2D 
6.1.2. LAB MEDIA: Figure 2D Video Editor: please emphasize green and black data clusters in top right graph
6.1.3. LAB MEDIA: Figure 2D Video Editor: please emphasize blue and orange clusters together, then black and green clusters together in bottom right graph


6.2. Using a two-color RT-ddPCR detection system [1], it is possible to detect one [2], two [3], three [4], and four SARS-CoV-2 targets within a single sample [5].

6.2.1. LAB MEDIA: Figures 2A, 2Ciii, 3A, and 3B
6.2.2. LAB MEDIA: Figures 2A, 2Ciii, 3A, and 3B Video Editor: please emphasize Figure 2A
6.2.3. LAB MEDIA: Figures 2A, 2Ciii, 3A, and 3B Video Editor: please emphasize Figure 2Ciii
6.2.4. LAB MEDIA: Figures 2A, 2Ciii, 3A, and 3B Video Editor: please emphasize Figure 3A
6.2.5. LAB MEDIA: Figures 2A, 2Ciii, 3A, and 3B Video Editor: please emphasize Figure 3B

6.3. A no template control sample can be used to locate negative droplets to help set the negative threshold in simplex assay [1]. In duplex assays, the analysis can be performed in individual channels [2] or in the 2D amplitude [3].
6.3.1. LAB MEDIA: Figure 2A Video Editor: please emphasize black and grey NTC data lines
6.3.2. LAB MEDIA: Figures 2Ci and 2Ciii Video Editor: please Figure 2Ci
6.3.3. LAB MEDIA: Figures 2Ci and 2Ciii Video Editor: please emphasize Figure 2Ciii

6.4. Although higher order multiplex assays data analysis is not straightforward [1], these assays are useful because they allow up to 8 droplet clusters to be assessed in triplex probe mix assays [2] and up to 16 droplet clusters for quadruplex amplitude-based assays [3].
6.4.1. LAB MEDIA: Figure 3
6.4.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3A
6.4.3. LAB MEDIA: Figure 3 Video Editor: please emphasize Figure 3B

[bookmark: 1t3h5sf]



Conclusion
7. [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.
7.1. 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?
7.2. 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?
7.3. 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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