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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No
Can you record movies/images using your own microscope camera?  Yes
2. Does your protocol include software usage?  No
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
3.4, 3.5, 4.4, 5.2, 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. (Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
4.4 – finding an organoid on the block and identifying it as different from a bubble or wax. 
5.3 – assuring that organoids are visualized and adhered to the chamber slide/confocal dish so that they aren’t lost during wash steps 
5. Will the filming need to take place in multiple locations?  No



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. Larisa Nonn: Prostate organoids are an exciting in vitro system for studying development and disease. They overcome challenges of immortalized cell lines and offer an inexpensive alternative to animal models. They can be grown from human prostate cells, as shown in the protocol, as well as mouse prostate cells as a disease relevant preclinical model [1].
1.1.1. INTERVIEW


1.2. Tara McCray: Many labs have described useful culture methods and endpoints, but and we hope to bring those details together in one protocol and demonstrate the particularly challenging steps for new users [1]. 
1.2.1. INTERVIEW


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

1.3. Gail Prins: As the techniques improve, prostate cancer organoids can be grown from patient samples as a precision medicine approach to model disease and response to therapies [1].
1.3.1. INTERVIEW

1.4. Joseph Marsili: The culture conditions are specific to prostate organoids, however many of the endpoints have been adapted from other tissue types. A user could adapt portions of this protocol to their cell type of interest [1]. 
1.4.1. INTERVIEW








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

1.5. The following protocol was optimized using human primary prostate epithelial cells harvested from patient tissue at the University of Illinois at Chicago Hospital. All human tissues used for these experiments were acquired via an Institutional Review Board-approved protocol and/or exemption at the University of Illinois at Chicago. 



Section - Protocol
2. Collection of Organoids from Matrix Gel
2.1. Start this experiment by growing epithelial cells in matrix-gel coated 96-well plates as described in the manuscript [1]. To collect organoids from the plates after 12 days, remove medium from the wells without disturbing the matrix gel [2]. 
2.1.1. MED: Establishing shot, talent handling the cell culture plate, or removing it from the incubator.
2.1.2. CU: Talent carefully starts removing the medium.
2.2. Then immediately add approximately 200 microliters of neutral protease to each well at a about 1 to 2 ratio of matrix gel to neutral protease [1]. Incubate the plate for 20 min at 37 °C [2]. Then pipette up and down to mechanically dissociate the mixture and incubate again for 20 min at 37 °C [3]. 
2.2.1. CU: Talent starts adding neutral protease to some wells.
2.2.2. MED: Talent placing the plate in the incubator.
2.2.3. CU: Talent pipetting up and down.
2.3. After the incubation, transfer the neutral protease-matrix gel-cell mixture from a few wells to a microcentrifuge tube [1]. Pellet the cells by centrifuging at 300 x g for 3–5 min [2]. Remove the supernatant and save the organoid pellet for subsequent analyses [3].
2.3.1. CU: Talent transferring the mixture to a tube.
2.3.2. MED: Talent placing the tube in the centrifuge and starts the run.
2.3.3. CU: Talent removing the supernatant.

3. Formalin Fixation and Paraffin Embedding of Organoids for Histological Endpoints
3.1. To create molds for embedding, cut out a small section of a 1000-microliter pipette tip to make a cylinder that holds 50 microliters [1]. Then, from the wider part of the same tip make a second, wider mold that fits around the first mold [2]. 
3.1.1. CU: Talent cutting the pipette tip to make a cylinder.
3.1.2. CU: Talent making the second mold.
3.2. To create a cold block, wrap an ice pack with tape with the adhesive side up [1]. Then adhere the molds perpendicularly to the tape [2]. 
3.2.1. MED: Talent wrapping an ice pack with tape.
3.2.2. CU: Talent placing the molds on the tape.
3.3. To embed the organoids in a histology gel-plug for processing, first wash the previously obtained organoid pellet with 1 milliliter of Hanks' balanced salt solution [1].  After centrifuging at 300 x g for 3–5 min remove the supernatant [2]. 
3.3.1. MED: Talent adding HBSS to the pellet.
3.3.2. CU: Talent removing the supernatant after centrifuging.
3.4. Then add 30–50 microliters of liquid histology gel to the organoid pellet [1] and mix gently by slowly pipetting up and down to re-suspend the pellet [2]. Transfer this mixture into a mold on the cold block and allow the specimen to cool and solidify into a plug [3-TXT].
3.4.1. MED: Talent adding liquid gel to the pellet.
3.4.2. CU: Talent pipetting up and down.
3.4.3. CU: Talent transferring the mixture into the mold. TEXT Usually 3-5 min.
3.5. Next, use a plunger to push the plug out of the small mold and into the center of larger mold [1] and fill it by pipetting clear 2% agar around the plug [2]. To mark the top of the sample, pipette histologic dye-tinted 2% agar on top of the plug [3]. 
3.5.1. ECU: Talent pushing the plug out with a plunger.
3.5.2. CU: Talent filling the mold with agar.
3.5.3. CU: Talent adding dyed agar on the top.
3.6. Once agar has cooled, use a plunger to transfer the plug into a histology cassette [1]. Label the cassette with a pencil and place it into 10% neutral buffered formalin for overnight fixation [2]. 
3.6.1. MED: Talent transferring the plug into a cassette.
3.6.2. CU: Talent labeling the cassette and placing it in NBF
3.7. On the following day transfer the cassette from 10% neutral buffered formalin to 70% histological grade ethanol and process it further and embed in paraffin [1].
3.7.1. MED: Talent transferring the cassette from NBF to ethanol.

4. Sectioning the Formalin Fixed Paraffin Embedded (FFPE) Histology Gel Blocks 
4.1. Begin by trimming the face of the block at a 10-micrometer thickness [1]. Once a section that contains the plug area appears [2], stop trimming, lock the microtome rotor, and transfer the block back onto the ice to chill [3-TXT]. 
4.1.1. MED: Talent starts trimming the face of the block. 
4.1.2. CU: Show the block with section that contains the plug area.
4.1.3. MED: Talent stops and lock the rotor and transfers the block on ice TEXT: If several blocks are sectioned, face-off each block before continuing
4.2. Move the blade to a new, unused portion and transfer the block back to the clamp [1]. Unlock the machine and begin trimming at 5 micrometers per section [2].
4.2.1. MED: Talent moving the blade and transferring the block back
4.2.2. MED: Talent unlocks the machine and begins trimming.
4.3. Use tweezers to transfer the section… [1] to the 40 °C water bath and allow it to spread out [2]. Dip a slide vertically into the water to transfer the section onto it [3]. 
4.3.1. CU: Talent takes the section with the tweezers.
4.3.2. CU: Talent placing the section in the water - show the section spreads.
4.3.3. CU: Talent dips the slide and catches the section. 
4.4. After collecting all slides containing organoids, use a histology pen to circle the area around the section on the back of each slide [1]. Bake overnight at 45–50 °C and then proceed with staining as described in the manuscript [2].
4.4.1. CU: Talent circling one section with a histology pen. Videographer take multiple usable shots please. 
4.4.2. MED: Talent placing the slides in the oven.
5. Whole-mounting of Organoids for Immunofluorescent Staining
5.1. Start this part of the experiment with unused wells of the 96-well matrix gel-coated plate with organoids [1]. By pipetting against the side of well, leaving space between media and matrix gel [2] carefully remove as much media as possible without disrupting the organoid culture [3]
5.1.1. MED: Talent takes the plate from the incubator.
5.1.2. ECU: Talent pipetting against the side of well, leaving space between media and matrix gel.
5.1.3. CU: Talent removing media.
5.2. Use a trimmed, 1000 microliters pipette tip pre-wet with PBS to draw up one drop of matrix gel that contains the organoids of interest [1-TXT]. Dispense the drop onto the middle of a chamber slide [2].
5.2.1. CU: Talent drawing up one drop that contains the organoids. TEXT: 1 drop = 25–50 μL
5.2.2. CU: Talent dispensing the drop.
5.3. With the naked eye, aspirate the excess media and matrix gel from the chamber slide using a fine-tip pipette [1]. To promote organoid adherence to the glass and prevent loss of samples during subsequent washing steps, place the slide in a 37 °C incubator for 30–45 min [2]. 
5.3.1. ECU: Talent aspirating the media gel. Videographer take multiple usable shots please.
5.3.2. MED: Talent placing the slide in the incubator. Videographer take multiple usable shots please.
5.4. Pipetting slowly to prevent detachment from the dish, add 200 microliters of 1x PBS [1] to wash the organoids for 5 min at room temperature with gentle shaking [2]. Carefully remove the 1x PBS and add 200 microliters of 4% paraformaldehyde [3]. Fix for 30 min at room temperature with gentle shaking [4]. 
5.4.1. CU: Talent adding PBS
5.4.2. MED: Talent placing the dish on the shaker.
5.4.3. CU: Talent removing PBS and starts adding PFA.
5.4.4. MED: Talent placing the dish on the shaker
5.5. After making sure that the matrix gel appears clear [1], remove the fixative and wash twice with 200 microliters of 1x PBS for 5 min with gentle shaking [2]. 
5.5.1. ECU: Zoom onto dish to show that it appears clear.
5.5.2. CU: Talent removing PFA and starts adding PBS.
5.6. To quench auto-fluorescence, wash with 200 microliters of 50-millimolar Ammonium Chloride in 1x PBS for 30 min at room temperature with gentle shaking [1]. Then remove Ammonium Chloride and wash twice with 200 microliters of 1x PBS for 5 min with gentle shaking [2]. 
5.6.1. CU: Talent adds NH4Cl 
5.6.2. CU: Talent removes NH4Cl and starts adding PBS.
5.7. Then permeabilize organoids in 200 microliters of 0.1% non-ionic detergent-100 in 1x PBS for 30 min at room temperature with gentle shaking [1]. Remove the detergent and wash twice with 200 microliters of 1x PBS for 5 min with gentle shaking [2]. 
5.7.1. CU: Talent removes PBS and starts adding detergent.
5.7.2. CU: Talent removes detergent and starts adding PBS.
5.8. To block, add 5% normal horse serum with 200 microliters of 0.1% non-ionic detergent X-100 in PBS and incubate for 60 min at room temperature while gently shaking [1]. Remove this blocking buffer and wash twice with 200 microliters of 1x PBS for 5 min while gently shaking [2].
5.8.1. CU: Talent removes PBS and starts adding serum.
5.8.2. CU: Talent removes blocking buffer and starts adding PBS.
5.9. Then add 200 microliters of diluted primary antibody to the dish and incubate for 1–3 days at 4 °C [1-TXT]. After removing the primary antibody wash twice with 200 microliters of 1x PBS for 5 min while gently shaking [2].
5.9.1. CU: Talent adding the antibody to the dish. TEXT: Primary antibody in 1% BSA with 0.3% Triton X-100 in 1x PBS
5.9.2. CU: Talent removes the antibody and starts adding PBS.
5.10. After diluting the secondary antibody in the same buffer, add 200 microliters to the chamber slide and incubate for 1–3 days at 4 °C in the dark [1]. Remove the secondary antibody and wash twice with 200 microliters of 1x PBS for 5 min with gentle shaking [2].
5.10.1. CU: Talent adding the antibody to the dish
5.10.2. CU: Talent removes the antibody and starts adding PBS
5.11. To counterstain the actin and the nucleus according to the manufacturer’s recommendations add 200 microliters to chamber slide and incubate at room temperature for 40 min in the dark [1-TXT]. Mount in 200 microliters of fresh 1x PBS and image immediately [2] 
5.11.1. Talent starts adding the stain to the slide. TEXT: Actin with phalloidin nucleus with DAPI or Hoescht
5.11.2. CU: Talent adding PBS






Section – Results

6. Results: Analysis of Human Primary Prostate Organoids
6.1. Unstained freshly cut slide clearly shows human primary prostate organoids whereas in unstained dry slide organoids appear translucent and are harder to detect under a bright-field microscope [1].
6.1.1. LM: Figure 2C Video editor: Emphasize fresh section panel when fresh cut slide is mentioned, and the organoid in this panel at which the red arrow is pointing when VO says “human primary prostate organoids”. Emphasize dry section panel when dry slide is mentioned, and the organoid in this panel at which the red arrow is pointing when VO says “organoids appear translucent and are harder to detect under a bright-field microscope”. 
6.2. Hematoxylin and eosin (hee-muh-tok-suh-lin and ee-uh-sin) staining shows a broken human primary prostate organoid from mishandling, such as aggressive pipetting, wrong processing protocol, compared to a well-handled organoid [1].
6.2.1. LM: Figure 3A Video editor: Emphasize mishandled organoid panel when the VO says “a broken human primary prostate organoid from mishandling” and emphasize well-handled organoid panel when the VO says “compared to a well-handled organoid”.
6.3. Human primary prostate organoid was formalin-fixed, paraffin-embedded, sectioned, and stained with basal cytokeratin 5 (cy·​to·​ker·​a·​tin 5) and luminal cytokeratin 8, basal p63 (basal P-63) and luminal cytokeratin 8 and imaged with confocal microscope. 
6.3.1. LM: Figure 3B Video editor: Emphasize CK5 labeled panel when the VO says “basal cytokeratin 5” then emphasize CK8 in the top row when the VO say “luminal cytokeratin 8”, emphasize p63 panel when p63 is mentioned, and CK8 panel in bottom row when luminal cytokeratin 8 is mentioned.
6.4. A whole-mounted human primary prostate organoid was stained with basal cytokeratin 5 or luminal cytokeratin 8 and counterstained with phalloidin (phal·​loi·​din) and DAPI (pronounce dappy, as one word) and imaged with confocal microscope. 
6.4.1. [bookmark: _GoBack] LM: Figure 3C Video editor: Emphasize CK5 labeled panel when the VO says “basal cytokeratin 5” then emphasize CK8 when the VO say “luminal cytokeratin 8”, emphasize F-actin panel when phalloidin is mentioned, and DAPI panel when DAPI is mentioned
6.5. A whole-mounted human primary prostate cell organoid was stained with fluorescently labeled EdU (E-D-U) and counter stained with Hoechst (pronounce as here), and imaged with confocal microscope.
6.5.1. LM: Figure 3C Video editor: Emphasize Edu-647 labeled panel when the VO says “fluorescently labeled EdU” then emphasize Hoechst when the VO say “counter stained with Hoechst”.




Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Tara McCray: It is important to visualize your organoids throughout the procedure [1]. After collecting the sections with organoids, make sure to visualize the samples on the slide [2] and make sure that you observe organoids during whole-mounting [3] [4]. 
7.1.1. INTERVIEW
7.1.2. Use 4.4.1.
7.1.3. Use 5.3.1.
7.1.4. Use 5.3.2.
7.2. Larisa Nonn: After collecting organoids from the matrigel, you can whole mount them and use commercial assays, or dissociate to single cells for flow cytometry or single cell RNA-seq [1]. 
7.2.1. INTERVIEW
7.3. Gail Prins: 3D culture provides researchers with a way to study tissue in the setting of a lab dish. It can be applied to organogenesis or understanding the pathology of a patient’s disease [1]. 
7.3.1. INTERVIEW
7.4. Tara McCray: When working with patient samples, always exercise caution and handle the materials as potential for blood borne pathogen exposure [1]. 
7.4.1. INTERVIEW




Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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