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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar? No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? No

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 20 meters on the same floor

Current Protocol Length

Number of Steps:  16
Number of Shots:  50 

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 


REQUIRED: 
1.1. Dongbo Xu: We developed a rapid and efficient protocol to generate bladder cancer organoids via ex vivo gene editing of normal mouse urothelial cells carrying floxed alleles in genes of interest.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 2.3.1

1.2. Dongbo Xu: This ex vivo method has a 1-to-2-week workflow instead of years of mouse breeding and is highly efficient in adenovirus transduction and Cre-mediated gene deletions.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. B-roll: 5.1.1

OPTIONAL:
1.3. Dongbo Xu: This approach can be utilized for any combination of floxed alleles related to human bladder cancer and combined with cell sorting or different adenovirus transduction to generate cell-type-specific organoids.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera B-roll: 5.3.2


Ethics Title Card
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Roswell Park Comprehensive Cancer Center. 

Protocol

2. Dissection of Mouse Bladder
2.1. To begin, prepare all sterile instruments and reagents, including scissors, forceps, DPBS in 35-millimeter culture dishes, 70% ethanol, gauze, and clean paper towels [1]. 
2.1.1. WIDE: Establishing shot of talent with all instruments/reagents on workbench.

 
2.2. Next, clean all surfaces of the dissection area [1] and cover the dissection area with a clean paper towel [2]. Place the euthanized mouse on the gauze in the dissection area [3-TXT] and spray 70% ethanol on the mouse’s abdomen [4]. Then, using sterile dissection scissors, make a lower midline abdominal incision to expose the bladder [5].
2.2.1. Talent cleans the dissection area.
2.2.2. Talent covers the area with a clean paper towel.
2.2.3. Talent placing the euthanized mouse on gauze. TXT: 10-week-old Trp53f/f: Ptenf/f: Rb1f/f mouse
2.2.4. Talent sprays 70% ethanol on the mouse’s abdomen.
2.2.5. Talent making the abdominal incision.

2.3. Now, use the forceps to grasp and gently pull up the bladder to identify the bilateral ureterovesical junctions [1]. Using scissors, remove the bladder fundus following the boundary line between the two ureter openings [2] and transfer the bladder into a sterile dish containing 2 milliliters of DPBS [3]. Videographer: This step is important!
2.3.1. Talent pulls up the bladder. 
2.3.2. Talent removes the bladder fundus.
2.3.3. Talent transfers the bladder into a sterile dish containing DPBS.

2.4. Then, remove the fatty and connective tissue [1] and put the bladder into a new dish containing 2 milliliters of DPBS [2]. Also, remove the adenovirus from the minus 80-Degree Celsius storage and keep it on ice [3].
2.4.1. Talent removes the fatty and connective tissue.
2.4.2. Talent transferring the bladder into a new dish containing DPBS.
2.4.3. Talent placing the vial on ice.

3. Dissociation of Urothelial Cells
3.1. For cell dissociation, prepare all sterile instruments and reagents as described in the manuscript. Then, in a biosafety cabinet, transfer the bladder to a 35-millimeter dish [1] and wash with 2 milliliters of sterile DPBS [2]. Collect bladder tissues from four mice into a dish with 1 milliliter of complete culture medium without charcoal-stripped FBS (F-B-S) [3].
3.1.1. Talent transferring the bladder into the dish.
3.1.2. Talent washing the bladder with DPBS.
3.1.3. Talent collects the tissues from 4 mice into a dish containing CCM(-).

3.2. Next, using a surgical blade, mince each bladder into four equal pieces [1], then using forceps, unfold the bladder to expose the urothelium surface to the medium [2]. Transfer the bladder pieces and medium into a 15-milliliter centrifuge tube [3]. Videographer: This step is important!
3.2.1. Talent minces the tissue using a surgical blade.
3.2.2. Talent exposes the urothelium surface to the medium.
3.2.3. Talent transfers the tissue to a 15 ml tube.

3.3. Wash the dish twice with 2 milliliters of complete culture medium without charcoal-stripped FBS [1] and add the wash to the centrifuge tube, bringing the total volume to 5 milliliters [2].
3.3.1. Talent washes the dish with CCM(-).
3.3.2. Talent adds the wash to the centrifuge tube.
 

3.4. Next, add a collagenase and hyaluronidase mixture [1-TXT] and place the tube horizontally in a 37-Degree Celsius orbital shaker incubator for 30 minutes at 200 rpm [2]. Videographer: This step is important!
3.4.1. Talent adds collagenase/hyaluronidase mixture. TXT: Concentrations: 300 U/mL collagenase and 100 U/mL hyaluronidase
3.4.2. Talent puts the tube in a shaking incubator.

[bookmark: _Hlk100089230][bookmark: _Hlk99547435][bookmark: _Hlk100089259]3.5. After tissue digestion, add an equal volume of 10% charcoal-stripped FBS in DPBS into the tube [1] and centrifuge at 200 x g for 5 minutes [2]. After discarding the supernatant, add 2 milliliters of trypsin substitute into the cell pellet and mix well [3]. Then, incubate the tube at 37 Degrees Celsius and 5% carbon dioxide for 4 minutes [4].
3.5.1. Talent adds 10% charcoal-stripped FBS in Dulbecco’s PBS into the tube.
3.5.2. Talent places the tube in a centrifuge.
3.5.3. Talent adding trypsin substitute into the cell pellet and mixing.
3.5.4. Talent places the tube in the incubator.

3.6. After incubation, pipette the cells up and down 10 times with a standard P1000 (P-One Thousand) tip [1] and add 5 milliliters of 10% charcoal-stripped FBS in DPBS [2]. Strain the disassociated cells through a 100-micrometer sterile cell strainer [3], collect the cell suspension [4], and centrifuge at 200 x g for 5 minutes [5]. Videographer: This step is important!

3.6.1. Talent pipetting the cell suspension
3.6.2. Talents adds 5 mL 10% charcoal-stripped FBS in Dulbecco’s PBS.
3.6.3. Talent adding the cells to the cell strainer.
3.6.4. Shot of the cell suspension being collected.
3.6.5. Transfer cell suspension from 50 ml tube to 15 ml tube.
3.6.56. Talent places the tube in the centrifuge.

4. Counting and Resuspending Cells
4.1. After removing the supernatant, resuspend the pellet in 1 milliliter of complete culture medium [1]. Count the number of cells using a hemocytometer [2] and plate 0.5 x 106 cells into each well of a 24-well plate with 0.5 milliliters of fresh complete culture medium [3].
4.1.1. Talent resuspending the pellet.
4.1.2. Talent at the microscope, counting the cells using a hemocytometer. 
4.1.3. Talent plating the cells into each well of a 24-well plate. 

4.2. [bookmark: _Hlk99367190][bookmark: _Hlk100057453]Next, take out the matrix extracts of Engelbreth-Holm-Swarm mouse sarcoma cells from minus 20-Degree Celsius storage and thaw them on ice [1]. Also, pre-warm a 6-well plate in a 37-Degree Celsius cell incubator [2].
4.2.1. Talent putting the matrix extracts on ice for thawing.
4.2.2. Talent placing the plate in the incubator.

5. Adenoviral Transduction and Plating Organoids 
5.1. [bookmark: _Hlk100057071][bookmark: _Hlk100577783][bookmark: _Hlk100089359][bookmark: _Hlk100566669][bookmark: _Hlk99462974]For adenoviral transduction, add 2 microliters of adenovirus into the 24-well plate [1-TXT] and mix well with the disassociated urothelial cells [2]. To enhance transduction efficacy, perform spinoculation by centrifuging the plate at 300 x g for 30 minutes [3]. Then, incubate the plate at 37 Degrees Celsius and 5% carbon dioxide for 1 hour [4]. Videographer: This step is important!
5.1.1. Talent adds adenovirus into the 24-well plate. TXT: Ad5CMVCre, 1 x 107 PFU/μL; Follow biosafety level 2 practices
5.1.2. Talent mixes the disassociated urothelial cells.
5.1.3. Talent placing the plate in a centrifuge.
5.1.4. Talent placing the plate in the incubator.

5.2. [bookmark: _Hlk100057262][bookmark: _Hlk100577960]Transfer cells and medium from the well into a 15-milliliter tube [1] and centrifuge at 200 x g for 5 minutes [2]. After discarding the supernatant, add 50 microliters of complete culture medium [3] and mix well with the cells at the bottom [4].
5.2.1. Talent transfers the components to a 15-milliliter tube.
5.2.2. Talent places the tube in the centrifuge.
5.2.3. Talent adds 50 microliters of complete culture medium.
5.2.4. Talent mixes the components.

5.3. Next, add 140 microliters of matrix extract and gently mix well to avoid air bubbles [1]. Then, create domes for organoids by quickly adding 50 microliters of the solution per dome into the pre-warmed 6-well plate [2]. Incubate the plate and allow the domes to solidify for 5 minutes [3]. Videographer: This step is important!
5.3.1. Talent adding the matrix extract to the tube and mixing.
5.3.2. Talent adding solution quickly into the pre-warmed 6-well plate.
5.3.3. Talent placing the plates in the incubator.

5.4. After 5 minutes, flip the 6-well plate upside-down and continue solidification for an additional 25 minutes [1]. After incubation, add 2.5 milliliters of complete culture medium to each well [2] and place the plate in an incubator for organoid culture [3]. Videographer: This step is important!
5.4.1. Talent flips the plate.
5.4.2. Talent adding CCM to each well.
5.4.3. Talent placing the plates in the incubator.


Results
6. [bookmark: _Hlk100086655]Results: Characterization of Triple Knockout Organoids via Ex Vivo Adenovirus-Cre Recombinase
6.1. The green fluorescent protein was detected in nearly 100% of cells, suggesting high efficiency of adenovirus transduction [1]. 
6.1.1. LAB MEDIA: Figure 1B. Video editor: Please emphasize the GFP panel

6.2. Hematoxylin-and-Eosin staining and immunohistochemistry of triple knockout organoids tumors showed the morphology of high-grade urothelial carcinoma with positive protein expression of basal subtype markers of CK5 (C-K-5) and p63 (P- Sixty-three) [1].
6.2.1. LAB MEDIA: Figure 2A. Video editor: Please emphasize the HE, CK5 and p63 panels

6.3. The unrecombined floxed alleles were detected in urothelial cells untreated with adenovirus [1], whereas the recombined alleles were observed in the triple knockout organoids [2]. In general, 2 to 3 weeks were needed to form a 2-centimeter subcutaneous tumor [3].
6.3.1. LAB MEDIA: Figure 2B. Video editor: Please emphasize the panel labeled as Floxed.
6.3.2. LAB MEDIA: Figure 2B. Video editor: Please emphasize the panel labeled as Recombination.
6.3.3. LAB MEDIA: Figure 2C. 

6.4. The immunohistochemistry of triple knockout organoids in vivo xenografts displayed positive expression of CK7 (C-K-7), CK5, and p63 proteins [1]. Negative expression was detected for CK8 (C-K-8) and Uroplakin proteins [2]. The mesenchyme marker, vimentin, was detected only in the tumor capsule or stroma [3].
6.4.1. LAB MEDIA: Figure 2D. Video editor: Please emphasize the panels labeled as CK7, CK5, and P63
6.4.2. LAB MEDIA: Figure 2D. Video editor: Please emphasize the panels labeled as CK8 and UPK3
6.4.3. LAB MEDIA: Figure 2E. Video editor: Please emphasize the panel labeled as Vimentin.
Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements
7.1. Dongbo Xu: The mouse bladder disassociation must not exceed 30 minutes. A longer disassociation time may increase the percentage of stromal cells, such as endothelial cells and fibroblasts.

7.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 3.4.1, 3.4.2
7.2. Dongbo Xu: This approach can be combined with cell sorting or cell type-specific adenovirus to generate cell-type-specific organoids, such as luminal versus basal organoids. 
7.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot,   looking slightly off-camera. Suggested b-roll: 6.1.1
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