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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
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 files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.4.2., 2.5., 2.6.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6 (Because it is critical to ensure uniform mixing of dPCR reaction mixture with DNA sample, pipetting gently enough to preserve reagent (particularly the droplet stabilizing oil) and cfDNA sample integrity, and to avoid creating bubbles that will make it difficult to transfer the full 50µL volume to the wells of the dPCR dropletizing instrument chip). 
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Erin Bonner: This protocol enables the detection of tumor-associated mutations and currently complements invasive surgical procedures. Another strength is the ability to use this protocol to monitor tumor mutation load over time [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Erin Bonner: The technique enables tumor genotyping without requiring actual surgical tumor biopsy, which is particularly helpful for tumors in challenging locations, like the brainstem, with restricted tissue access [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Karim Saoud: In the absence of repeat biopsy, longitudinal molecular data isn’t available to complement MRI. Digital PCR monitoring facilitates a molecular-based supplement to diagnosis, enabling a more informed treatment decision-making process [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Sulgi Lee: Similar methods can be used to detect the low expression of genes in particular systems with conventional fluorophore- and quencher-linked probes but with a higher sensitivity than with quantitative PCR [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.5. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or at Children’s National Health System.


Section - Protocol
2. Target DNA Detection and Quantification
2.1. Before beginning the droplet digital PCR procedure clean the bench space and equipment with 10% bleach and 70% ethanol [1] and gently vortex and briefly centrifuge all of the reagents except the droplet stabilizing oil [2].
2.1.1. WIDE: Talent cleaning bench, with bleach and ethanol containers visible in frame
2.1.2. MED: Talent vortexing reagent(s)
2.2. Confirm that the compressed nitrogen gas cylinder is attached to the droplet-generating instrument [1] and that the cylinder tank is set at 90 pounds per square inch [2].
2.2.1. MED: Talent checking connection/connecting cylinder to droplet-generating instrument
2.2.2. MED: Talent checking pressure/setting pressure

2.3. Author comment: Computer was turned on and droplet-generating software was launched when we began filming.

2.4. Gently aspirate and dispense the full volume of a freshly-prepared digital PCR reaction mixture 10-20 times to thoroughly mix the solution [2-TXT].

2.4.1. Author comment: “Start Initializing” Clicked prior to beginning filming, for time; This is a standard maintenance action that is only needed if the Source instrument has not been used in one week or more, as mentioned in the text. This was omitted from filming.
2.4.2. MED: Talent mixing mixture TEXT: See text for all solution/reagent preparation details

2.5. Add 38 microliters of digital PCR reaction mixture directly into the bottom of each well of an 8-well PCR strip tube [1], removing any bubbles with a clean pipette tip [2], and add 12 microliters of pre-amplified DNA sample in triplicate to the appropriate wells of the strip tube [3-TXT].

2.5.1. CU: Mixture being added to well(s), with mixture container label visible in frame
2.5.2. ECU: Bubble being removed
2.5.3. CU: DNA being added to well(s), with DNA container label visible in frame TEXT: Negative control: MB H2O 

2.6. Gently pipette the full volume 10 times to mix the reaction mixture with the DNA sample [1] and pipette the full volume from each well into the corresponding A-H channels of a droplet-generating instrument chip [2-TXT].

2.6.1. CU: Well(s) being mixed
2.6.2. CU: Sample being added to at least one channel TEXT: Caution: Do not touch channel bottoms 

2.7. Insert a new PCR strip tube into the droplet-generating instrument [1] and scan the droplet-generating instrument chip ID into the software on the instrument computer [2].

2.7.1. CU: Tube being inserted
2.7.2. MED: Talent scanning chip ID 

2.8. Then click Start the run to begin dropletizing samples [1].

2.8.1. MED: Talent clicking start the run, with monitor visible in frame

2.9. When the dropletization is complete, remove the PCR strip tube [1] and apply strip tube caps [2].

2.9.1. MED: Talent removing tube
2.9.2. CU: Cap being applied

2.10. Transfer the strip tube to a thermal cycler [1] and balance the tube with another strip tube containing 80 microliters of water per well [2].

2.10.1. MED: Talent placing tube into cycler
2.10.2. CU: Control tube being placed into cycler

2.11. Then run the thermal cycler under the appropriate thermal cycling conditions [1-TXT].

2.11.1. MED: Talent setting cycler parameters TEXT: See text for thermal cycling condition details

2.12. When the thermal cycling is complete, transfer the strip tube to the quantification instrument [1] and replace the strip caps with high speed caps [2].

2.12.1. MED: Talent placing tube into instrument
2.12.2. CU: New cap(s) being placed

2.13. Bring the PCR strip tube to the quantification instrument.
2.13.1. Author comment: Quantification instrument and computer were on, and instrument software launched prior to starting filming.

2.14. Click Setup a Run [1] on the instrument software and place the strip tube into the quantification instrument [2].

2.14.1. SCREEN: To be provided by Authors: Setup a Run being clicked  Author comment: We filmed this part (rather than providing a screenshot)
2.14.2. MED: Talent placing tube into instrument

2.15. Place the metal shield on top of a new quantification instrument chip.
2.15.1. CU: Shield being placed. Author comment: The metal shield is placed on top of the chip before scanning the chip and placing it (with the attached metal shield) into the instrument


2.16. Scan the chip ID into the instrument [1] and insert the chip into the machine [2]. Close the lid of the instrument [3].

2.16.1. MED: Talent scanning chip
2.16.2. MED: Talent inserting chip
2.16.3. MED: Talent closing lid

2.17. In the computer software, enter a name for the digital PCR run and for each of the 8 channels [1].

2.17.1. SCREEN: To be provided by Authors: Name being entered for run and channel(s) Author comment: We filmed the names being entered for the run and each channel (rather than providing the screen shot)

2.18. Then select Fast Mode and click Start to begin the quantification [1].

2.18.1. [bookmark: _GoBack]SCREEN: To be provided by Authors: Fast Mode and Start being clicked Author comment: This was also filmed (no screen shot)

3. Data Analysis

3.1. To analyze the raw spectral data, launch the analyst software and open the .fcs files [1]. 

3.1.1. WIDE: Talent at computer, opening .fcs files

3.2. Under Analysis View, select Intact. Under Sample View, click the boxes next to each of the 8 samples. The software will plot the signals for the mutant and wildtype alleles along the x- and y-axes, respectively [1].

3.2.1. SCREEN: To be provided by Authors: Intact being selected, then boxes being clicked, then signals being plotted

3.3. Use the calculated matrix function to apply for the spectral compensation on the intact droplets, as per the manufacturer’s instructions, and adjust the axis settings under Axis Options [1].

3.3.1. SCREEN: To be provided by Authors: Calculated matrix function being selected, then axis settings being adjusted

3.4. Set the x-axis to a minimum of 0 and maximum of 30,000, and the y-axis to a minimum of -5000 and maximum of 10,000. When droplet clusters have been identified, adjust the axes to reduce the empty space in the graph [1].

3.4.1. SCREEN: To be provided by Authors: X-axis being set, then y-axis being set, then axes being adjusted/empty space being reduced

3.5. Select the sample corresponding to the positive control tumor tissue genomic DNA to set the negative, mutant, and wildtype gates, ensuring that the clusters are distinct and easily identified [1].

3.5.1. SCREEN: To be provided by Authors: Positive control sample being selected/gate(s) being set/shot of distinct clusters

3.6. Then right click and select Apply all settings to selected samples to apply the gate settings for the positive control to all of the samples [1].

3.6.1. SCREEN: To be provided by Authors: Apply all settings to selected samples being selected

3.7. Under the graphical view, click Multiple Samples to view the plots for all of the selected samples and export the image as a .TIF file [1].

3.7.1. SCREEN: To be provided by Authors: Multiple Samples being clicked, then image(s) being exported

3.8. Then, under Workspace, select Export Analysis and save the analyzed data file as a .csv file [1].

3.8.1. SCREEN: To be provided by Authors: Export Analysis being selected



Section – Results
4. Results: Representative Mutation Analyses in Pre-Amplified Plasma and Cerebrospinal Fluid (CSF) Cell Free DNA (cfDNA) 

4.1. Here representative results for a successful detection of a mutation in the pre-amplified plasma [1] and cerebrospinal fluid cell free DNA from two children with diffuse midline gliomas are shown [2].

4.1.1. LAB MEDIA: Figure 1 top two panels: JoVE Video Editor please emphasize left graph
4.1.2. LAB MEDIA: Figure 1 top two panels: JoVE Video Editor please emphasize right graph

4.2. In this experiment, a clear separation between the mutant [1] and wildtype clusters can be observed along the x and y-axes, respectively [2].

4.2.1. LAB MEDIA: Figure 1 top two panels: JoVE Video Editor please clusters in gate along x-axes
4.2.2. LAB MEDIA: Figure 1 top two panels: JoVE Video Editor please clusters in top gate along y-axes

4.3. Robust wildtype clusters indicate that the cell free DNA extraction was successful because template DNA is present [1].

4.3.1. LAB MEDIA: Figure 1 top two panels

4.4. For these patients, the mutant clusters show a mutation allelic frequency of 1.6 [1] and 39.92% for the plasma and cerebrospinal fluid samples, respectively [2], in accordance with the tumor mutation status, as confirmed by genomic analysis of the biopsy tumor tissue [3].

4.4.1. LAB MEDIA: Figure 1 top two panels: JoVE Video Editor please add/emphasize MAF: 1.60% text and/or emphasize bottom right Pre-amplified plasma gate
4.4.2. LAB MEDIA: Figure 1 top two panels: JoVE Video Editor please add/emphasize MAF: 39.92% text and/or emphasize bottom right Pre-amplified CSF gate
4.4.3. LAB MEDIA: Figure 1 top two panels

4.5. The negative control, on the other hand, shows 0 mutant and 0 wildtype droplets, indicating that there was no contamination of the PCR reaction mixture [1] and the positive control tumor tissue genomic DNA shows the mutation being detected at the expected allelic frequency for the particular tumor sample selected [2].

4.5.1. LAB MEDIA: Figure 1 bottom two panels: JoVE Video Editor please emphasize top left and bottom right gates in Nontemplate control graph
4.5.2. LAB MEDIA: Figure 1 bottom two panels: JoVE Video Editor please emphasize top left and bottom right gates in Pre-amplified tumor tissue DNA graph

4.6. The absence of mutation detection within the plasma may not necessarily mean that a patient is wildtype for the mutation of interest, as false negatives do occur [1]. 

4.6.1. LAB MEDIA: Figure 2

4.7. For example, in this patient, although the mutation of interest was not detected [1], the mutation status was confirmed by genomic analysis of the tumor tissue [2].

4.7.1. LAB MEDIA: Figure 2: JoVE Video Editor please emphasize MAF gates/lack of cells in MAF gates
4.7.2. LAB MEDIA: Figure 2


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Madhuri Kambhampati: (Step: 2.1.) dPCR is a very sensitive technique that demands a frequent decontamination of the work area and equipment to avoid the acquisition of false-positive data [1]. 
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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