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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) YES
Can you record movies/images using your own microscope camera? (Y/N) YES
2. Does your protocol include software usage? (Y/N) YES, the software package of Image J
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.
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, 2.2., 2.5, 3
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. 
The most difficult aspect of this procedure is to perfom the immunofluorescent staining of spheroids (4) without losing the spheroids in the washing steps.
5. Will the filming need to take place in multiple locations? (Y/N) Yes
If yes, how far apart are the locations? They are 3-4 different rooms in the same building on the same 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. Johannes A. Eble: Culturing of fibroblasts in spheroids recapitulates a tumor much better than the commonly used stiff plastic 2D culture. It allows to study fibroblast differentiation in a tumor-like environment [1].

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

1.2. Johannes A. Eble: In this method, the rigidity of cell culture plastic ware does not artefactually stimulate differentiation of fibroblasts. Instead, the influence of cell-matrix on CAF differentiation can be analyzed in vitro [1].

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

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

1.3. Ana Cavaco: This technique allows to study the interplay between cancer cells and fibroblasts. It can be extended for example to study the effect of drugs in the invasion of cancer cells or CAFs [1].

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

1.4. Ana Cavaco: This technique is of relevance for any in vitro-tissue model with different cell types such as for organogenesis or wound healing [1].

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

1.5. Ana Cavaco: The major difficulty of this technique is to handle the spheroids during the immunofluorescence staining. This protocol emphasizes the steps where special care in handling of the spheroids is required [1].

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

Section - Protocol
2. 3D Spheroids as an In Vitro Model for Fibroblast/CAF Differentiation Using Different TGF-1 Inhibiting Compounds of Cell-matrix Interaction
2.1. To begin this procedure, obtain the cell culture media – which is MEM supplemented with 1 percent heat-inactivated FBS and 1 percent penicillin/streptomycin [1]. Also obtain a 6 milligram per milliliter methylcellulose solution [2]. Mix 1 part of the methylcellulose solution with 3 parts of the cell culture media to prepare the spheroid formation solution [3].
2.1.1. Establishing shot of the talent approaching the work area with a vessel of cell culture media in hand.
2.1.2. Talent sets a vessel of methylcellulose solution down onto the lab bench next to the vessel of cell culture media.
2.1.3. Talent mixes the methylcellulose solution with cell culture media to prepare the spheroid formation solution.
2.2. Re-suspend freshly thawed immortalized normal fibroblasts, or other cell types as listed in the text protocol, in the spheroid formation solution [1-TXT].
2.2.1. Talent re-suspends immortalized normal fibroblasts in the spheroid formation solution. TEXT: See text for details on amount of cells to resuspend.
2.3. If cytokines or integrin inhibitors are included in the study, add these compounds to the cell suspension in order to embed them into the spheroids during their formation [1]. Where appropriate, add inhibitor compounds together with 10 nanograms per milliliter of TGF-1 to trigger differentiation in immortalized normal fibroblasts [2].
2.3.1. Talent adds cytokines or integrin inhibitors to the cell suspension. [Shots 2.3.1 and 2.3.2 combined]
2.3.2. Talent adds TGF-1 to the cell suspension.
2.4. [1].[2].
2.4.1. Talent prepares cancer-associated fibroblast homospheroids by re-suspending them in spheroid formation solution. 
2.4.2. Talent prepares integrin 3 KO cancer-associated fibroblast homospheroids by re-suspending them in spheroid formation solution. 
2.5. Distribute 100 microliters of the spheroid formation solution into each well of a round-bottom 96 multi-well plate [1]. Pipet the solution in each well up and down several times to mix [2].
2.5.1. Talent adds the prepared spheroid formation solution into each well of a round-bottom 96 multi-well plate.
2.5.2. Talent pipets the solution in a well up and down several times to mix it.
2.6. Then, incubate the plate in the cell culture incubator at 37 degrees Celsius with 5 percent carbon dioxide for 24 hours to allow one spheroid to be formed in each well [1].
2.6.1. Talent places the plate into a cell culture incubator.
3. Immunofluorescent Staining of Spheroids
3.1. First, cut off the end of a pipette tip to enlarge the orifice [1]. After the incubation is complete, use this cut pipette tip to collect the spheroids into one 1.5 milliliter reaction tube per experimental condition or per protein to be analyzed [2-TXT].
3.1.1. Talent cuts off the end of a pipette tip.
3.1.2. Talent uses the cut pipette tip to collects the spheroids into a reaction tube. TEXT: Include 5 – 10 spheroids in each reaction tube.
3.2. Centrifuge the spheroids at 1,000 x g for about 30 – 60 seconds [1]. Carefully remove the methylcellulose-containing supernatant by pipetting, making sure to not disturb the pelleted spheroids [2].
3.2.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.2.2. Talent uses a pipette to carefully remove the methylcellulose-containing supernatant from the tube.
3.3. Ana Cavaco: Special care has to be taken during transfer and washing the spheroids to avoid strong shear forces which disrupt the spheroids and loss of the spheroids [1].
3.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
3.4. To wash the spheroids, add 50 microliters of 1x PBS [1]. Centrifuge at 1,000 x g for 30 – 60 seconds [2], then carefully remove the PBS by pipetting [3].
Videographer: Please film some additional takes or additional footage of this wash. It will be repeated a few times throughout the rest of the video.
(Videographer Comment: We did not take multiple shots for later on, and instead filmed the following washes separately, with their own shot numbers.)
3.4.1. Talent adds 1x PBS to the tube.
3.4.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.4.3. Talent uses a pipette to remove the PBS from the tube.
3.5. Depending on the protein to be stained, fix the spheroids either with 50 microliters of 4 percent paraformaldehyde in PBS for 20 minutes at room temperature [1-TXT] [2].
3.5.1. Talent fixes the spheroids with 4% paraformaldehyde in PBS. Any action taken in this fixation can be filmed for this shot. TEXT: See text for details on which fixing method to use. Video Editor: Leave this text overlay up for all of 3.4.
3.5.2. Talent fixes the spheroids with methanol. Any action taken in this fixation can be filmed for this shot. (Author Comment: This is an optional step, depending on the protein that is going to be stained. This is explained in the text, but did not make sense to have 4 different stainings in the video.)
3.6. Wash the spheroids with PBS as previously described [1]. Permeabilize the cells with 0.1 percent Triton-X in PBS [2] for 4 minutes at room temperature [3]. Then, wash the spheroids in PBS three times as previously described [4].
3.6.1. Use an additional shot from 3.4. Filmed a separate wash.
3.6.2. Talent adds 0.1% Triton-X in PBS to the tube. (Videographer Comment: 3.6.2 take 1 also includes 3.6.3)
3.6.3. Talent sets the tube aside to incubate at room temperature.
3.6.4. Use an additional shot from 3.4. Filmed a separate wash.
3.7. Add PBS containing 5 percent FBS and 2 percent BSA to the spheroids [1] and incubate at room temperature for 1 hour to block non-specific protein interaction sites [2].
3.7.1. Talent adds PBS + 5% FBS and 2% BSA to the tube.
3.7.2. Talent sets the tube aside and sets a timer for 1 hour.
3.8. Now, incubate the spheroids with 30 microliters of primary antibodies in PBS with 2.5 percent FBS and 1 percent BSA [1] at 4 degrees Celsius overnight [2]. The next day, wash the spheroids in PBS three times as described previously [3].
3.8.1. Talent adds the primary antibody solution to the tube.
3.8.2. Talent places the tube into a refrigerator to incubate.
3.8.3. Use an additional shot from 3.4. Filmed a separate wash.
3.9. After this, incubate the spheroids with 30 microliters of secondary antibodies in PBS with 2.5 percent FBS and 1 percent BSA [1] at room temperature for 90 minutes [2]. Wash the spheroids in PBS three times as previously described [3].
3.9.1. Talent adds the secondary antibody solution to the tube.
3.9.2. Talent sets the tube aside and sets a timer for 90 minutes.
3.9.3. Use an additional shot from 3.4. Filmed a separate wash.
3.10. Next, incubate the cells with 30 microliters of DAPI staining solution for 4 minutes at room temperature [1]. Wash the spheroids in PBS one time as previously described [2]. 
3.10.1. Talent adds the DAPI staining solution to the tube, and sets the tube aside on the lab bench to incubate.
3.10.2. Use an additional shot from 3.4. Filmed a separate wash.
3.11. Using a glass Pasteur pipette, place the spheroids on a glass slide in a drop of PBS [1]. Use a laser scanning microscope to image the spheroids by fluorescence microscopy at a magnification of 10x [2-TXT].
3.11.1. Talent uses a glass Pasteur pipette to transfer the spheroids to a glass slide.
3.11.2. Talent loads the glass slide into a laser scanning microscope. TEXT: See text for details on establishing laser settings. Video Editor: Keep this text overlay up for 3.12 as well.
3.12. Take different optical cross-section of the spheroid at different optical planes of a z-stack [1-TXT]. [2].
3.12.1. Talent, at the laser scanning microscope, takes different optical cross-sections of the spheroid at different optical planes of a z-stack. Any actions taken during this imaging process can be filmed for this shot. TEXT: Reuse settings for all samples.
3.12.2. Talent loads another slide into the microscope, and begins to acquire images. (Videographer Comment: Author wanted to film an action that was different than described in the script) (Editor: The authors listed that this step was not filmed. I’m unsure of what the videographer is referring to, but unless the provided shot shows something clearly needed, I would omit it for the time being)





Section – Results
4. Results: A 3D Spheroid Model for Cancer-Associated Fibroblasts Differentiation and Invasion
4.1. A representative image of the immunofluorescent staining [1] of the homospheroids of normal pancreatic fibroblasts [2] compared to the homospheroids of immortalized cancer-associated fibroblasts shows an increased signal for the α3 subunit in the differentiated cells [3].
4.1.1. LAB MEDIA: Figure 1.
4.1.2. LAB MEDIA: Figure 1. Video Editor: In Figure 1A, emphasize the left image (the one labeled “iNF”).
4.1.3. LAB MEDIA: Figure 1. Video Editor: In Figure 1A, emphasize the right image (the one labeled “iCAF”).
4.2. The fluorescence signal of the cells in the spheroid are then quantified with the z-stack images of the 3D spheroid [1] and the transcriptional levels of the integrin 3 subunit gene are determined by qPCR [2].
4.2.1. LAB MEDIA: Figure 1. Video Editor: Emphasize Figure 1B.
4.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize Figure 1C.
4.3. All of these results demonstrate that integrin 3 is up-regulated in immortalized cancer-associated fibroblasts as compared to the normal counterpart [1]. This proves that integrin 31 can be considered a marker for pancreatic fibroblasts differentiation [2].
4.3.1. LAB MEDIA: Figure 1. Video Editor: In Figure 1A, emphasize the right image (the one labeled “iCAF”). In Figures 1B and 1C, emphasize the light grey data columns (the ones labeled “iCAF”).
4.3.2. LAB MEDIA: Figure 1.




Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Ana Cavaco: This method is ideally suited to recapitulate the soft tissue environment, generally found in most tissue, organs and tumor masses, where stiffness of the ECM is a relevant factor that determines cell fate [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.2. Ana Cavaco: The homo- and heterospheroid culture is a versatile method and can be combined with different analytical methods after dissociation of the spheroids, such as quantitative RT-PCR or flow cytometry [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.3. Ana Cavaco: Formaldehyde used for fixation of spheroid is a hazardous chemical agent and gloves and eye-wear should be worn for protection [1].
5.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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