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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No, but we will use the microscope to look at cells.  
Can you record movies/images using your own microscope camera? Y
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Yes, we can record pictures, but not movies. We also have a live view on a screen next to the microscope.
2. Does your protocol include software usage? No, we will need to make one calculation. That can be on a calculator . 
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
Steps 2.1 - 2.2, 2.7 and 2.13. 
4. 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. 
Probably 2.7 and 2.13
5. Will the filming need to take place in multiple locations? (Y/N) No, I don’t think so. 

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. Andrew Lowy: This method is significant because patient-derived organoid models are a powerful and rapid tool to study pancreatic cancer, as they reflect the genetic and phenotypic heterogeneity of this disease [1].

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

1.2. Herve Tiriac: The main advantage of this technique is that organoids can be isolated with a high success rate from a limited amount of cancer and they can be expanded rapidly in vitro for downstream analysis [1].

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


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

1.3. Randall French: Studying organoids response to cytotoxic drugs may help us understand why tumors become resistant to therapy and to define more effective treatment strategies [1].

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

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

1.4. All human tissue collection for research use was reviewed and approved by our Internal Review Board (IRB). All of the following protocols are performed under aseptic conditions in a mammalian tissue culture laboratory environment.
1.5. 

Section - Protocol
2. Passaging of PDAC organoids
2.1. To begin this procedure, retrieve the prepared 12-well plate from the incubator [1-TXT]. With a sterile cell lifter, gently lift the basement membrane extract dome such that it is floating in the complete media, while making sure to avoid scraping the bottom of the well [2].
Videographer: This is one of the most important steps for viewers to see.
2.1.1. Establishing shot of the talent retrieving the prepared 12-well plate from the incubator. TEXT: See text for details on preparing the plate.
2.1.2. Talent uses a sterile cell lifter to gently lift the BME dome as described. TEXT: BME: Basement membrane extract.
2.2. Using a p1000 pipette, carefully transfer the BME dome and the media to a 15 milliliter conical tube [1]. Repeat this step for every organoid-containing well [2] [1].
Videographer: This is one of the most important steps for viewers to see.
2.2.1. Talent uses a pipette to carefully transfer the BME dome and the media to a conical tube.
2.2.2. Talent transfers another BME dome and the media to the conical tube.
2.3. Gently wash each well that was harvested with 1 milliliter of cold basal media [1], and transfer this wash to the tube containing the organoids [2].
2.3.1. Talent washes each well with cold basal media.
2.3.2. Talent transfers this wash to the tube containing the organoids.
2.4. Thoroughly mix the solution and organoids with a p1000 pipette [1], and spin down at 200 x g for 5 minutes [2]. A layer of BME containing organoids in suspension and an organoid pellet will appear at the bottom of the tube [3].
2.4.1. Talent uses a pipette to mix the solution in the tube.
2.4.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.4.3. Close up shot showing the BME layer on the bottom of the tube.
2.5. Carefully remove the supernatant, making sure to avoid any loss of the BME-and-organoid layer [1]. Place the tube on ice [2].
2.5.1. Talent removes the supernatant from the tube.
2.5.2. Talent places the tube on ice.
2.6. Add 10 milliliters of ice-cold cell recovery solution to the tube and thoroughly mix by inversion [1]. Incubate on ice for 30 minutes [2-TXT] while mixing every 3 minutes by inversion [3].
2.6.1. Talent adds ice-cold cell recovery solution to the tube and mixes.
2.6.2. Talent places the tube on ice to incubate. TEXT: Use a rotating mixture, if available.
2.6.3. Talent inverts the tube to mix.
2.7. After this, centrifuge at 200 x g for 5 minutes [1]. The organoid pellet should be apparent while the BME layer should be gone [2]. If the BME layer is decreased in size but still visible, incubate for an additional 30 minutes at 4 degrees Celsius [3] and repeat the centrifugation [4].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult in the procedure.
2.7.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.7.2. Close up shot, showing that the organoid pellet is apparent but that the BME layer is gone.
2.7.3. Talent places the tube on ice to incubate again. Use 2.6.2
2.7.4. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. Use 2.7.1
2.8. Once the BME has been depolymerized, remove the cell recovery solution while leaving behind the organoid pellet [1]. Wash the organoids with 10 milliliters of basal media by mixing with inversion [2]. Centrifuge at 200 x g for 5 minutes [3], remove the supernatant [4], and place the tube with the organoid pellet on ice for at least 5 minutes [5].
2.8.1. Talent removes the cell recovery solution from the tube.
2.8.2. Talent washes the organoids with cell recovery solution.
2.8.3. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. Use 2.4.2
2.8.4. Talent removes the supernatant.
2.8.5. Talent places the tube on ice.
2.9. Optionally, if a single cell preparation is desired, add 3 milliliters of trypsin – supplemented with 30 microliters of DNAse I solution – to the organoids [1]. Incubate this enzymatic reaction at 37 degrees Celsius with gentle inversion mixing every 2 minutes for up to 10 minutes [2]. Use a brightfield microscope to monitor and confirm that the single cell dissociation is successful [3].
2.9.1. Talent adds trypsin to the tube. TEXT: DNAse concentration: 10 mg/mL.
2.9.2. Talent places the tube into an incubator.
2.9.3. Talent, at a brightfield microscope, monitors and confirms that the single cell dissociation is successful.
2.10. To stop the enzymatic reaction, add 10 milliliters of room temperature basal media [1] and spin down at 200 x g for 5 minutes [2]. Then, remove the supernatant [3].
2.10.1. Talent adds room temperature basal media to the tube. (Videographer Comment: Use 2.10.1A) (Editor: I’m not sure what this shot shows, but it looks like the videographer added this shot to over 2.10.1A, and then had shot 2.10.1 cover 2.11.1.)
2.10.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.10.3. Talent recovers tub after spin, removes supernatant.
2.11. Wash the cells with 10 milliliters of basal media by mixing with gentle inversion [1]. Centrifuge again at 200 x g for 5 minutes [2]. Remove the supernatant and repeat this wash and centrifuging process once more [3]. Place the tube with the cell pellet on ice for at least 5 minutes [4].
2.11.1. Talent adds 10 milliliters of basal media and washes the cells with basal media. Use 2.10.1
2.11.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on. Use 2.4.2
2.11.3. Talent removes the tubes from centrifuge and removes the supernatant leaving behind the cell pellet. Use 2.10.3
2.11.4. Talent places the tube on ice. (Editor: The videographer noted to use 2.10.3 for this shot. That doesn’t really make sense as that shot was just used and does not show a tube being placed on ice. If possible, use a previous shot of a tube being placed on ice. If that’s not possible – if the contents of this tube look too different – then perhaps try to use 2.10.3 to cover the VO for 2.11.3 and 2.11.4)
2.12. After this, add ice cold BME to the cell pellet [1] and use a p200 pipette to mix the solution gently until it is homogenous [2]. Then, place the tip of the pipette close to the bottom of the tube and pipet up and down at least 5 – 10 times to mechanically break up the organoids [3-TXT].
2.12.1. Talent adds ice cold BME to the cell pellet.
2.12.2. Talent uses a pipette to mix the pellet and BME.
2.12.3. Talent places the tip of the pipette close to the bottom of the tube, and pipettes up and down to break up the organoids. TEXT: Avoid making bubbles.
2.13. Use a p200 pipette to spot a 100 microliter dome in the center of a well of a pre-warmed 12-well plate [1]. Repeat until all of the BME solution is dispensed [2]. Then, carefully transfer the plate to an incubator at 37 degrees Celsius to allow the BME gel to solidify [3].
Videographer: This is one of the most important steps for viewers to see, and one of the most difficult in the procedure.
2.13.1. Talent spots a dome in the center of a well.
2.13.2. Talent spots another dome in the center of another well.
2.13.3. Talent transfers the place to an incubator.
2.14. After 10 minutes, retrieve the plate [1] and add 1 milliliter of pre-warmed organoid complete media to each well [2-TXT]. 
2.14.1. Talent retrieves the plate. (Videogapher Comment: P1300881.MOV is 2.14.1/tk 2)
2.14.2. Talent adds pre-warmed organoid complete media to each well of the plate. TEXT: Dispense media on the side of the well.
2.15. Organoid cultures are typically passaged over 7 – 10 days, depending on the culture density and proliferation [1]. If necessary, top up the cultures with 200 microliters of pre-warmed organoid complete media every 5 days to compensate for growth factor depletion and evaporation [2].
2.15.1. Talent passages the cultures. Any action in this proves can be filmed for this shot. (Videographer Comment: Use any shot from 2.1 – 2.3)
2.15.2. Talent tops us the cultures with pre-warmed organoid complete media.
3. Characterization of PDAC organoids
3.1. After isolating single cells from organoids [1], resuspend the single cells in 1 milliliter of human organoid complete media [2-TXT].
3.1.1. Talent retrieves tube containing cell pellet from ice.
3.1.2. Talent resuspends the cells in human organoid complete media. TEXT: Clumps of ~2 – 10 cells are acceptable. Avoid larger clumps.
3.2. Next, use an automated cell counter to count the cells, making sure to record the cell viability [1]. Calculate the total number of cells and viable cells present in the 1 milliliter suspension [2].
3.2.1. Talent uses an automated cell counter to count the cells.
3.2.2. Talent calculates the total number of cells and viable cells using a labnotebook and calculator.
3.3. Then, remove the volume equivalent to 400,000 cells and transfer it to a new tube [1]. Add organoid complete media to this tube to bring the volume up to 7.2 milliliters [2].
3.3.1. Talent removes the volume equivalent to 400,000 cells and places it in a new tube.
3.3.2. Talent brings up the volume to 7.2 milliliters using organoid complete media
3.4. For therapeutic testing, prepare cells for plating by mixing 800 microliters of BME with 7.2 milliliters of organoid complete media, containing the cells, on ice [1]. Transfer the mixture to a reservoir kept on ice [2], and use a 12-channel pipette to plate 200 microliters of this mixture into each well of a 384-well plate, resulting in approximately 1,000 cells being plated per well [3-TXT].
3.4.1. Talent mixes BME with the organoid complete media that contains the cells, on ice.
3.4.2. Talent transfers this mixture to a reservoir kept on ice.
3.4.3. Talent uses a 12-channel pipette to plate the cells into the wells of a 384-well plate. TEXT: See text for details on using outer wells as a reservoir.
3.5. Then, spin down the plate at 100 x g for 1 minute in a swing bucket [1] and place the plate into a tissue culture incubator at 37 degrees Celsius [2]. After 24 hours, use a brightfield microscope to check for the presence of organoids [3].
3.5.1. Talent places the plate into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.5.2. Talent places the plate into an incubator.
3.5.3. SCOPE: *To be provided by authors: Microscope picture, showing a check for the presence of organoids. Authors, please upload all images to your project page.



Section – Results
4. [bookmark: _GoBack]Results: Isolation and Characterization of Patient-Derived Pancreatic Ductal Adenocarcinoma Organoid Models 
4.1. In this study, patient-derived PDAC organoid are isolated, expanded, and characterized [1]. To illustrate the challenges associated with isolating organoids from PDAC, a representative patient derived organoid culture is established from a small hypocellular tumor sample [2].
4.1.1. LAB MEDIA: Figure 1.
4.1.2. LAB MEDIA: Figure 1.
4.2. Organoids are allowed to grow larger over the span of 2 weeks, and are passaged according to the protocol to establish a more robust culture [1].
4.2.1. LAB MEDIA: Figure 1. Video Editor: Emphasize the images labelled “Organoid passage 1”
4.3. Single cells from an established and fast growing representative PDAC organoid are then prepared to demonstrate the outcome of the pharmacotyping protocol [1]. One thousand viable cells are plated in each well and allowed to recover of a 24 hour period before the cytotoxic chemotherapeutic agents are dosed [2].
4.3.1. LAB MEDIA: Figure 2.
4.3.2. LAB MEDIA: Figure 2.
4.4. A 9-point dose assay is performed in triplicate, starting with a low dose of 100 picomolar and ending with a high dose of 2 micromolar [1]. After a 5-day treatment, representative pictures are taken for wells treated with the vehicle and with the high dose of each chemotherapeutic agent [2].
4.4.1. LAB MEDIA: Figure 2.
4.4.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the images labelled “DMSO”, “2 µM Gemcitabine”, and “2 µM Paclitaxel”.
4.5. Immediately after taking the pictures, cell viability is assessed using luminescence cell viability reagent and plotted using graphing software [1].
4.5.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the plot.




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Herve Tiriac: Patient-derived organoids can have heterogeneous morphologies, therefore it is important to optimize the enzymatic dissociation for every single culture [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. B-roll suggestion: Shots from 2.9.
5.2. Herve Tiriac: Downstream analysis of patient-derived models usually involves next generation sequencing of the DNA and RNA. If possible, validate the molecular characteristics of the models using a primary tissue sample [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
5.3. Andrew Lowy: Individualized organoid cultures open up the possibility for personalized medicine approaches for pancreatic cancer patients [1].
5.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera 
5.4. Herve Tiriac: Remember that hazardous chemicals such as phenol, chloroform and chemotherapeutic agents must be handled with appropriate PPE and safety equipment [1].
5.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera
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