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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your video script include detailed descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________ 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? Y, same floor. 
1. Introduction (Experimental Goal and Author Interviews) 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Charles DECRAENE: This method can be used as a diagnostic tool for cancer to analyze the circulating tumor DNA [1-INT]. 
2.1.1. Charles DECRAENE: Named Talent speaks the above text to camera, interview-style. (Author note: take 2)
1.2. Charles DECRAENE: This technique interrogates multiple genetic alterations in regions of clustered mutations in a single reaction. This help to saving precious patient samples [1-INT].   
2.1.2. Charles DECRAENE: Named Talent speaks the above text to camera, interview-style. (Author note: take 2 different version, last one)
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Charles DECRAENE: This method can provide insight into tumor burden and its mutational profile, it can also be applied to other molecular analyses as an alternative to qPCR to obtain an absolute quantification of nucleic acid target sequence [1-INT].
1.3.1. Charles DECRAENE: Named Talent speaks the above soundbite to camera, interview-style. (Author note: last one)
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) of the Institut Curie.
Protocol: (read by voice talent at JoVE)
3. Blood Collection and Plasma Storage
3.1. Collect blood samples in 7-milliliter EDTA tubes [1-BROLL]. Two tubes are recommended to collect around 4 mL of plasma [2-CU].
3.1.1. BROLL of mock blood collection. Only 10 – 20 seconds of footage needed.

3.1.2. Shot of a tube rack as two tubes containing blood are placed into the rack. 
3.2. Centrifuge the blood samples for 10 minutes at 820 x g within 3 hours of the blood draw to separate red blood cells, white blood cells, and plasma [1-MED-over the shoulder]. 
3.2.1. Talent loads the samples into the centrifuge, closes the lid and starts the spin. 
3.3. Charles DECRAENE: The time between the sampling and the centrifugation is critical to obtain high quality cfDNA not contaminated with DNA released from white blood cells [1-INT].
3.3.1. Charles DECRAENE: Named Talent speaks the above text to camera, interview-style. (Author note: one before last)
3.4. Following centrifugation, use a serological pipette to collect the supernatant without touching the white blood cell layer [1-CU]; around 2-milliliters of plasma are usually recovered per EDTA tube [2-CU].
3.4.1. The pipette enters the tube with the centrifuged sample and the plasma is removed while the white blood cells and red blood cells layer remains undisturbed. 
3.4.2. The plasma is deposited into a 2 mL tube. 
3.5. After transferring the plasma to 2-milliliter tubes, centrifuge the aliquots at 16,000 x g for 10 minutes at 15 °C to remove cell debris [1-MED-over the shoulder]. 
3.5.1. Talent loads the 2 mL tubes into the centrifuge, closes the lid and starts the spin. 
3.6. Carefully collect the plasma without disturbing the pellet and transfer to 2-milliliter cryogenic tubes [1-MED]. Store at -80 °C until needed [2-WIDE].
3.6.1. Talent pipettes from one of the centrifuged tubes and dispenses the volume into a cryotube. 
3.6.2. Talent places the box containing the tubes into the -80 freezer. 
4. cfDNA Extraction
4.1. Begin by adding 400-microliters of Proteinase K to a 50-milliliter tube [1-MED]. Then add 4-milliliters of plasma [2-MED] and 3.2-milliliters of ACL lysis buffer containing 1-microgram of carrier RNA from the extraction kit [3-CU]. Close the tube and mix by vortexing for 30 seconds to obtain a homogeneous solution [4-MED]. Then incubate at 60 °C for 30 minutes [5-MED-over the shoulder].
4.1.1. Talent pipettes Proteinase K into a 50 mL tube.  
4.1.2. Shot focused on the tube of plasma and the 50 mL tube (which should be held close to each other) as Talent pipettes from a 2 mL cryotube of plasma and dispenses the volume into the 50 mL tube.  (Author note: CU at the end)
4.1.3. Talent dispenses ACL into the 50 mL tube. 
4.1.4. *film as written. 
4.1.5. Talent places the tube into the water bath and presses start on a countdown timer set to 30 min next to the water bath. 
4.2. After the incubation, add 7.2-milliliters of buffer ACB to the lysate to optimize the binding of the circulating nucleic acids to the silica membrane [1-MED]. Mix by vortexing for 15 to 30 seconds [2-CU]. Then incubate the tube on ice for 5 minutes [3-MED-over the shoulder].
4.2.1. Talent uses a serological pipette and pipetman to draw up 7.2 mL of ACB from the container and dispenses it into the 50 mL tube. 
4.2.2. Tube is vortexed for 15 s. 
4.2.3. Talent places the tube into ice in an ice bucket. 
4.3. Attach the column and the 20-milliliter extender onto the vacuum pump [1-CU]. Close the unused positions to allow vacuum aspiration [2-MED]. 
4.3.1. The column and extender are attached to the vacuum pump. 
4.3.2. Talent closes all of the unused valves. 
4.4. After briefly centrifuging the tube, carefully introduce the mixture into the tube extender [1-CU]. Then switch on the vacuum pump and allow the lysate to be drawn through the columns completely [2-MED]. Remove and discard the tube extender [3-MED-over the shoulder].
4.4.1. The lysate is poured into the tube extender. 
4.4.2. Talent reaches over and switches on the vacuum pump. (Author note: take 2 beginning , take 3 the end , slated at the end)
4.4.3. *film as written. 
4.5. Next, apply 600-microliters of buffer ACW1 to the column [1-CU]. 
4.5.1. 600 ul of buffer is pipetted onto the column. (Author note: stop before the 3rd one)
4.6. When buffer ACW1 has drawn through the column, add 750-microliters of ACW2 buffer [1-MED], and finally 750-microliters of 96-100% ethanol [2-CU]. 
4.6.1. Talent pipettes from container of ACW2 and dispenses the volume into the column. 
4.6.2. 750 ul of ethanol is pipetted into the column. 
4.7. Then, place the column in a clean 2-milliliter collection tube [1-CU] and centrifuge at full speed for 3 minutes to eliminate ethanol [2-MED-over the shoulder/MED].
4.7.1. *film as written. 
4.7.2. Talent places the tube and a balance into the centrifuge, closes the lid and starts the spin. Please also get footage of the centrifuge spinning below the 1 minute mark to cover 3.10.1. 
4.8. After placing the column into a new 2-milliliter collection tube, open the lid and then incubate at 56 °C for 10 minutes to dry the membrane completely [1-MED-over the shoulder].
4.8.1. Talent at the 56 °C incubator with the tube in a new 2 mL collection tube. Talent opens the lid of the column and then places it inside the incubator. 
4.9. After the incubation, place the column into a clean 1.5-milliliter low-binding tube [1-MED]. Carefully apply 36-microliters of RNase-free water with 0.04% Sodium azide, then close the lid and incubate at room temperature for 3 minutes [2-CU]. 
4.9.1. *film as written. 
4.9.2. Shot of the column as 36 ul of water is pipetted onto the membrane. After the whole volume is dispensed, the lid of the tube is closed. 
4.10. Centrifuge at full speed again for 1 minute to elute the nucleic acids [1-MED]. Then store at -20 °C until needed [2-WIDE].
4.10.1. Added shot: centrifuge
4.10.2. Talent places the tube in a rack in the freezer. (Author note: take 2)
5. ddPCR Mix Preparation. 
5.1. Begin by thawing and equilibrating the reaction components to room temperature in a clean PCR hood [1-MED]. 
5.1.1. Talent (wearing the appropriate PPE to maintain cleanliness) sprays the hood with cleaning solution and then removes the reaction components from an ice bucket and transfers them to a rack in the cleaned area. 
5.2. Then prepare a 20x mix of primers and probes in RNase and DNase-free distilled water [1-CU], with each primer at 18-micromolar concentration and each probe at 5-micromolar concentration [2-MED-over the shoulder].
5.2.1. Shot of the labeled tube as a small volume of one of the primer solution is pipetted inside. 
5.2.2. Talent pipettes two other solutions into the tube. 
5.3. For all individual PCR reactions, prepare a sample mix by combining 10-microliters of 2x ddPCR supermix [1-MED], 1-microliter of 20x primers/probes mix [2-CU] and up to 10-nanograms of the DNA sample in 20-microliters of distilled water [3-MED-over the shoulder].
5.3.1. Talent pipettes from a tube of ddPCR supermix and dispenses it into a microfuge tube containing a small volume of water. 
5.3.2. A small volume is pipetted from the tube last seen in 4.2.2. 
5.3.3. Talent pipettes DNA into the tube. 
5.4. Vortex the reaction mix thoroughly to ensure homogeneity [1-MED-over the shoulder] and briefly centrifuge to collect contents at the bottom of the tube before dispensing [2-MED]. 
5.4.1. *film as written. 
5.4.2. Talent loads the tube into the centrifuge opposite a balance tube, closes the lid and presses the short spin button. 
6. Droplet Generation
6.1. Insert the ddPCR cartridge into the holder [1-MED] and load 20-microliters of sample reaction mix into the middle wells of the cartridge for droplet generation [2-ECU]. 
6.1.1. Talent inserts the cartridge into the holder. 
6.1.2. A pipette dispenses the reaction mix into the middle wells.  
6.2. Add 70-microliters of droplet generator oil into the bottom wells [1-ECU]. 
6.2.1. Shot of the middle and bottom wells as the bottom wells are loaded with oil. 
6.3. Insert the cartridge, with a gasket, into the droplet generator [1-CU]; droplets will be produced in the top wells of the cartridge [2-MED]. 
6.3.1. *film as written. Set the gasket
6.3.1b Added shot: insert cartridge
6.3.2. Talent turns on droplet generator. 
6.4. Slowly and gently aspirate 40-microliters of the droplets from the cartridges [1-CU] and dispense into a 96-well PCR plate [2-CU]. 
6.4.1. A multi-channel pipette aspirates the droplets.
6.4.2. A multi-channel pipette dispenses the droplets into a 96-well plate. 
7. PCR Amplification
7.1. Seal the final PCR plate with aluminum foil using a plate sealer immediately after transferring droplets to avoid evaporation [1-MED-over the shoulder-TXT]. Briefly centrifuge the plate to collect contents at the bottom of the wells [2-MED].
7.1.1 Seal the final PCR plate with aluminum foil
7.1.2 centrifuge the plate
7.2. Talent sealing the plate with a plate sealer. TEXT: Include controls with no input DNA and wild type DNA (≥ 3 replicates) in each run. 
7.2.1. Talent places the plate in the centrifuge and starts the spin. 

7.3. Run a conventional PCR amplification on a thermal cycler [1-MED-over the shoulder-TXT]. 
7.3.1. Talent places the plate in the thermal cycler, closes the lid and starts the program. TEXT: See written protocol for cycling parameters. 
7.4. When the run is completed, briefly centrifuge the plate to collect contents at the bottom of the wells [1-MED].
7.4.1. Talent approaches the centrifuge with the plate, places it inside the centrifuge and starts the spin. 
7.5. After PCR amplification, use the droplet reader to count PCR-positive and PCR-negative droplets, following the manufacturer’s instructions [1-MED-over the shoulder]. 
7.5.1. Talent at the droplet reader, counting the PCR positive and PCR negative droplets in mock. Shot pans out to WIDE. 
8. Results: KRAS and EGFR Drop-Off ddPCR Assays 
8.1. The following are representative results obtained during optimization steps of the drop-off ddPCR assay [1-LM]. This image shows detection of mutant and wild-type DNA in a reaction containing 100% MUT DNA [2-LM], 5% MUT DNA [3-LM] and 100% WT DNA [4-LM]. 
8.1.1. LAB MEDIA: 58051_Proudhon_Figure4A. Show image. 
8.1.2. LAB MEDIA: 58051_Proudhon_Figure4A_0. Show image. 
8.1.3. LAB MEDIA: 58051_Proudhon_Figure4A_95. Show image. 
8.1.4. LAB MEDIA: LAB MEDIA: 58051_Proudhon_Figure4A_100. Show image. 
8.2. This image shows examples of plasma samples analyzed with the KRAS and the EGFR drop-off ddPCR assays showing the detection of single nucleotide [1-LM] and multiple substitutions in exon 2 of KRAS [2-LM] and a deletion in EGFR exon 19 [3-LM]. 
8.2.1. LAB MEDIA: 58051_Proudhon_Figure4B_1nt. Show image. 
8.2.2. LAB MEDIA: 58051_Proudhon_Figure4B_2nt. Show image. 
8.2.3. LAB MEDIA: 58051_Proudhon_Figure4B_deletion. Show image. 
9. Conclusion (said by authors on camera)
9.1. Charles Decraene: While attempting this procedure, it’s important to proceed carefully at each step with a special attention at the droplet generation which is a critical step of the method [1-INT].
9.1.1. Named Talent speaks the above soundbite to camera accompanied by footage of 6.1 and 6.2. (Author note: take 3 last one)
9.2. Charles Decraene: After its development, this technique paved the way for researchers and clinicians in the field of cancer research to optimize tumor mutation analysis using liquid biopsy [1-INT]. 
9.2.1. Named Talent speaks the above soundbite to camera (Author note: last one)
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General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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