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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
2. Does your protocol include software usage? (N)
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. 
2.1, 3.3, 3.7, 3.8, 4.1
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. 
3.3.1, Before pipetting, confirm that each single cell is detached each other by a microscope.
3.8.2, Slowly move to transfer the plate to an incubator.
5. Will the filming need to take place in multiple locations? (Y)
If yes, how far apart are the locations? Cell culture room and office I booked is different floor.



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. Taro Toyoda: The main advantage of this technique is that, before stimulation, cells are dispersed evenly and then stimulated evenly in terms of cell adhesion [1].

1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.2. Taro Toyoda: Demonstrating the procedure will be Azuma Kimura, a graduate student from our laboratory [1] [2]. 

1.2.1. Interview style: Author saying the above 
1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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

1.3. Experiments using hPSCs were approved by the ethics committee of the Department of Medicine and Graduate School of Medicine, Kyoto University.
1.4. 

Section - Protocol
2. Prepare Basement Membrane Matrix-coated Plates
2.1. To begin this procedure, transfer 6 milliliters of RPMI 1640 into a tube cooled to 4 degrees Celsius on ice [1]. Using cooled 1 milliliter pipette tips, add 2 milligrams of basement membrane matrix [2]. Mix well by gentle pipetting to make a basement membrane matrix with a concentration of 0.33 milligrams per milliliter [3].
2.1.1. MED: Talent approaches the lab bench and transfers RMPI 1640 into a tube on ice.
2.1.2. MED: Talent uses a 1 mL pipette tip to add basement membrane matrix to the tube.
2.1.3. MED: Talent mixes the solution by pipetting.
2.2. Next, use a pipette to transfer 2 milliliters of the diluted basement membrane matrix into each well of a 6-well cell culture plate [1]. Incubate the plate at 37 degrees Celsius for 60 – 90 minutes [2]. After this, keep the plate at room temperature for up to 3 hours, until ready to use [3].
2.2.1. MED: Talent transfers some of the diluted basement membrane matrix into one well of 6-well cell culture plate.
2.2.2. MED: Talent transfers the plate into an incubator.
2.2.3. MED: Talent retrieves the plate from the incubator and sets it down on a lab bench to keep at room temperature.

3. Seed the hPSCs and Initiate Differentiation to Definitive Endoderm
3.1. First, aspirate the used medium [1] and use a pipette to add 2 milliliters of 0.5 millimolar EDTA to each well to wash the hPSCs cultured in the 6-well plate [2].
3.1.1. MED: Talent aspirates the used medium from the wells of the plate. [Shots 3.1.1 and 3.1.2 combined]
3.1.2. MED: Talent adds EDTA to each well of the plate. (Videographer Comment: The content for this shot is included in shot 3.1.1) (Editor: I assumed this meant that the shots were combined and marked it as such)
3.2. Then, aspirate the EDTA from the wells and add 2 milliliters of fresh 0.5 millimolar EDTA to each well [1]. Incubate the plate at 37 degrees Celsius for 5 minutes [2].
3.2.1. MED: Talent aspirates the EDTA from the well, adds EDTA to each the well of the plate. The previous EDTA can be aspirated prior to this shot if necessary to time the shot correctly.
3.2.2. MED: Talent places the plate into an incubator. Videographer: Capture several takes of this action to be used throughout the video. The plates should look identical throughout most of the protocol despite what’s being done to/in the wells. I will mark the shots these takes can be used for.
3.3. After this, aspirate the EDTA from each well [1]. Add 1 milliliter of hPSC (“H-P-S-C”) maintenance medium at room temperature – supplemented with 10 micromolar Y-27632 – to each well [2]. Pipet gently but quickly to blow off the attached cells on the plate and to dissociate any clumped cells into single cells [3-TXT]. Transfer the cell suspension in a 50 milliliter centrifuge tube containing 4 milliliters of hPSC maintenance medium – supplemented with 10 micromolar Y-27632 – per well and mix by pipetting [4].
3.3.1. CU: Talent aspirates the EDTA from each well. and pipets gently but quickly as described. TEXT: Do not bubble the suspension while pipetting. [Shots 3.3.1 – 3.3.4 combined] (Editor: The authors had suggested that 3.3.3 and 3.3.4 were just one shot, but since all of 3.3 was combined into one shot, I separated the actions here for clarity with the timing)
3.3.2. MED: Talent adds 1 milliliter of hPSC maintenance medium to the well of the plate.
3.3.3. [Added Shot]: Talent pipets gently but quickly as described. TEXT: Do not bubble the suspension while pipetting. 
3.3.4. [Added Shot]: Talent transfer the cell suspension in a 50 mL centrifuge tube containing 4 mL of hPSC maintenance medium and mix by pipetting.
3.4. Next, mix 15 microliters of cell suspension with 15 microliters of Trypan Blue in a tube [1]. Use a 10 microliter pipet to transfer 10 microliters of the diluted cell suspension into cell counting slides in duplicate [2].
3.4.1. MED: Talent mixes the cell suspension with Trypan Blue in a tube.
3.4.2. MED: Talent transfers the diluted cell suspension into cell counting slides.
3.5. Using an automated cell counter, count the cell number and calculate the cell density in the cell suspension [1-TXT]. Aliquot the cell suspension into a 50 milliliter tube at a density of 1 – 1.5 million cells for each well to be used [2].
3.5.1. MED: Talent, at an automated cell counter, counts the cell number. TEXT: Viability is usually >98%. (Author Comment: The number displayed on the cell-counter is incorrect. Please make sure the number is not displayed in the final edit.)
3.5.2. MED: Talent aliquots the cell suspension into a 50 mL tube.
3.6. Centrifuge the tube at 200 x g and at room temperature for 5 minutes [1]. After this, use a pipette to aspirate the supernatant and re-suspend the cells using 1 milliliter of Stage 1A medium per well [2]. Gently pipet the cell suspension, and then add another 1 milliliter of Stage 1A medium per well [3].
3.6.1. MED: Talent places the 50 mL tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.6.2. MED: Talent removes the supernatant and re-suspends the cells in the tube with Stage 1A medium.
3.6.3. MED: Talent gently pipets the solution and adds more Stage 1A medium to the tube.
3.7. Using a 1000 microliter pipette, aspirate the diluted basement membrane matrix from the wells of the previously prepared cell culture plate [1]. Immediately pipet the suspension in the tube gently and transfer 2 milliliters into each well of a 6-well plate [2].
3.7.1. MED: Talent aspirates the diluted basement membrane matrix from the well of the plate.
3.7.2. MED: Talent pipets the suspension in the tube gently and transfers some of the suspension into each well of the plate.
3.8. Cover the plate with aluminum foil to protect it from light, and place the plate on a clean bench at room temperature for 10 – 15 minutes [1]. After this, carefully transfer the plate to an incubator at 37 degrees Celsius with 5 percent carbon dioxide and a humidified atmosphere for 24 hours [2].
3.8.1. MED: Talent covers the plate with aluminum foil and then sets it aside on the bench.
3.8.2. MED: Talent places the plate into an incubator. Videographer: A unique shot of the plate being placed in the incubator may need to be filmed here if the plate is still wrapped in foil.

4. Induce the Differentiation into Definitive Endoderm
4.1. First, gently shake the plate and use a pipette to aspirate the used medium [1-TXT]. Then, add 2 milliliters of DPBS to each well [2].
4.1.1. MED: Talent gently shakes the plate and begins pipetting the aspirate from the plate. TEXT: Shaking the plate ensures dead cells are removed when aspirating. (Author Comment: In the early take of this shot, the dish was not shaken. Please use the later take.)
4.1.2. MED: Talent adds DPBS to each well of the plate.
4.2. Gently shake the plate again and aspirate the used DPBS [1]. Add 4 milliliters of Stage 1B medium pre-warmed to 37 degrees Celsius to each well [2]. Carefully transfer the plate to an incubator at 37 degrees Celsius with 5 percent carbon dioxide and a humidified atmosphere to culture for 48 hours [3].
4.2.1. MED: Talent gently shakes the plate and aspirates the DPBS from the wells of the plate. (Author Comment: In the early take of this shot, the dish was not shaken. Please use the later take.)
4.2.2. MED: Talent Stage 1B medium to each well of the plate.
4.2.3. MED: Talent transfers the plate to an incubator. Videographer: A take of 3.2.2 can be used for this shot.
4.3. After this, gently shake the plate and aspirate the used medium [1]. Add 2 milliliters of DPBS to each well [2]. Repeat this aspiration and addition of DPBS one additional time [3].
4.3.1. MED: Talent gently shakes the plate and aspirates the medium from each well.
4.3.2. MED: Talent adds DPBS to the wells of the plate. Use a take of 4.1.2 for this shot
4.3.3. MED: Talent aspirates the DPBS from a well and replaces it with fresh DPBS. Alternatively, any action in this process can be filmed for this shot. Use a take of 4.2.1 for this shot
4.4. Gently shake the plate and aspirate the used DPBS [1]. Add 4 milliliters of Stage 1B medium pre-warmed to 37 degrees Celsius to each well [2]. Carefully transfer the plate to an incubator at 37 degrees Celsius with 5 percent carbon dioxide and a humidified atmosphere to culture for 24 hours [3].
[bookmark: _GoBack](Author Comment: The content here is identical to 4.2, so it was not shot. Re-use shot 4.2 if required.)
4.4.1. MED: Talent gently shakes the plate and aspirates the used DPBS. Use shot 4.2.1
4.4.2. MED: Talent adds Stage 1B medium to each well of the plate.
4.4.3. MED: Talent transfers the plate to an incubator. Videographer: A take of 3.2.2 can be used for this shot. Use shot 4.2.3
5. Induce the Differentiation into the Primitive Gut Tube
5.1. First, gently shake the plate and aspirate the used medium [1] Add 2 milliliters of DPBS to each well of the 6-well plate [2].
5.1.1. MED: Talent gently shakes the plate and aspirates the used medium from the wells of the plate. (Author Comment: In the early take of this shot, the dish was not shaken. Please use the later take.)
5.1.2. MED: Talent adds DPBS to each well of the plate.
5.2. Then, gently shake the plate and aspirate the used DPBS [1]. Add 4 milliliters of Stage 2 medium pre-warmed to 37 degrees Celsius to each well [2]. Carefully transfer the plate to an incubator at 37 degrees Celsius with 5 percent carbon dioxide and a humidified atmosphere to culture for 4 days [3].
5.2.1. MED: Talent gently shakes the plate and aspirates the used DPBS from each well.
5.2.2. MED: Talent adds Stage 2 medium to each well of the plate.
5.2.3. MED: Talent places the plate into an incubator. Videographer: A take of 3.2.2 can be used for this shot.
6. Induce the Differentiation into PDX1+ Cells
6.1. Gently shake the plate and aspirate the used medium [1]. Add 2 milliliters of DPBS to each well [2]. Repeat this process of aspirating and adding DPBS once more [3].
6.1.1. MED: Talent gently shakes the plate and aspirates the medium from the wells of the plate. (Author Comment: In the early take of this shot, the dish was not shaken. Please use the later take.)
6.1.2. MED: Talent adds DPBS to each well of the plate.
6.1.3. MED: Talent aspirates the DPBS from a well and replaces it with fresh DPBS. Alternatively, any action in this process can be filmed for this shot.
6.2. After this, gently shake the plate and aspirate the used DPBS [1]. Add 4 milliliters of Stage 3 medium pre-warmed to 37 degrees Celsius to each well [2]. Carefully transfer the plate to an incubator at 37 degrees Celsius with 5 percent carbon dioxide and a humidified atmosphere to culture for 3 days [3].
(Author Comment: The content here is identical to 5.2, so it was not shot. Re-use shot 5.2 if required.)
6.2.1. MED: Talent gently shakes the plate and aspirates the DPBS from the wells of the plate. Use shot 5.2.1
6.2.2. MED: Talent adds Stage 3 medium to each well of the plate.
6.2.3. MED: Talent places the plate into an incubator. Videographer: A take of 3.2.2 can be used for this shot. Use shot 5.2.3





Section – Results
7. Results: Analysis of hPSCs and the Generated Pancreas/Duodenum Homeobox Protein 1+ Posterior Foregut/Pancreatic Progenitors
7.1. In this study, propagating hiPSCs are condensed and form a homogenous monolayer that is suitable for differentiation [1]. Undifferentiated hiPSCs are dissociated and re-seeded as singled cells at low cell densities [2].
7.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B.
7.1.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the images under the “Stage 0” header.
7.2. Within 1 hour, the cells are attached to the plate and start to show protrusion [1]. On day 1, the cells are proliferated and well distributed to cover 80 – 90 percent of the surface area [2].
7.2.1. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the images under the “1 h” header.
7.2.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the images under the “Day 1” header.
7.3. On days 3 and 4, the cells form a homogenous monolayer sheet that can be described as a cobblestone appearance [1]. At this point, most cells stop expressed SOX2 (“socks-two”) – which is a marker for undifferentiated cells [2] – and instead express a definitive endoderm marker, SOX17 (“socks-seventeen”), at more than 90 percent [3].
7.3.1. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the images under the “Day 4” header.
7.3.2. LAB MEDIA: Figure 2. Video Editor: Show Figures 2A and 2B side-by-side.
7.3.3. LAB MEDIA: Figure 2. Video Editor: Still show Figures 2A and 2B. In Figure 2A, emphasize the upper-right plot (the plot for Day 4 in the SOX2-SOX17+ image). In Figure 2B, emphasize the green in the upper image.
7.4. Most SOX17+ cells express FOXA2 (“fox-A-two”) [1]. Cells are also seen to express the primitive gut tube markers HNF1β (“H-N-F-one-beta”) and HNF4α (“H-N-F-four-alpha”) [2] and eventually express a posterior foregut/pancreatic progenitor marker, PDX1, at more than 90 percent [3].
7.4.1. LAB MEDIA: Figure 2. Video Editor: Still show Figures 2A and 2B. In Figure 2A, emphasize the lower-right plot (the plot for Day 4 in the FOX2A+SOX17+ image).
7.4.2. LAB MEDIA: Figure 2. Video Editor: Show Figure 2C.
7.4.3. LAB MEDIA: Figure 2. Video Editor: Show Figures 2D and 2E side-by-side.
7.5. The PDX1+ cell induction [1] is reproducible in another hiPSC (“H-I-P-S-C”) line, 1231A3 (“one-two-three-one-A-three”) [2], and an hESC (“H-E-S-C”) line, KhES-3 (“K-H-E-S-three”) [3].
7.5.1. LAB MEDIA: Figure 4.
7.5.2. LAB MEDIA: Figure 4. Video Editor: Emphasize Figure 4A.
7.5.3. LAB MEDIA: Figure 4. Video Editor: Emphasize Figure 4B.
7.6. qRT-PCR results of the mRNA expression of stage markers are consistent with immunostaining, and the mRNA expression of PDX1 is evident at Stage 3 and substantially increases afterword [1].
7.6.1. LAB MEDIA: Figure 5.



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

8.1. Taro Toyoda: Since undifferentiated ES/iPS cells are grown as colonies, individual cells are locally in a different state. This protocol provides a way to stimulate cells evenly for a directed differentiation [1].

8.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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