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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. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? 

☒ Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No


Current Protocol Length

Number of Steps:  20
Number of Shots:  45 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Aneta Przepiorski: This method can be performed in any laboratory equipped for cell culture experiments. Using this method, we can further our understanding of human renal developmental and disease pathways. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.6.2

1.2. Aneta Przepiorski: This is a relatively simple and inexpensive technique compared to others for generating kidney organoids. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 4.1.1

OPTIONAL: 
1.3. Aneta Przepiorski: The biggest challenge of this technique is maintaining a high quality hPSC culture. It is critical that the cells are maintained at less than 80% confluency and split regularly. Researchers new to hPSC culture should familiarize themselves with the cell lines before proceeding to differentiation. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.1.1, 2.4.2


Ethics Title Card
1.4. All experiments using human pluripotent stem cells were performed in compliance with institutional guidelines and were carried out in a Class II biosafety hood with appropriate personal protective equipment.

Protocol
2. Setting up the Kidney Organoid Assay and Feeding by Half-Medium Change

2.1. Begin the kidney organoid assay by adding [1] 2 milliliters of complete E5-ILP medium into each well of a 6 well ultra-low attachment plate [2-TXT].
2.1.1. WIDE: Establishing shot of talent with the plate in front of them. 
2.1.2. Talent adding media to the 6-well plate. TEXT: See text for E5-ILP medium preparation

2.2. Culture human pluripotent stem cells, or hPSCs (H-P-S-sees), in 100-millimeter tissue culture-treated plates [1] until they reach 60% confluency [2].
2.2.1. Talent taking cells out of the incubator. 
2.2.2. LAB MEDIA: Figure 2B

2.3. Wash the hPSCs twice with approximately 8 milliliters of DPBS [1]. Aspirate the DPBS [2], then add 2 milliliters of dispase dropwise to cover the cells [3] and incubate them for 6 minutes at 37 degrees Celsius [4]. 
2.3.1. Talent washing the cells.
2.3.2. Talent aspirating DPBS.
2.3.3. Talent adding dispase.
2.3.4. Talent placing the plate in the incubator.

2.4. Wash the cells 3 times with approximately 10 milliliters of DPBS [1]. Aspirate the DPBS, then tilt the plate by 45 degrees and scrape the cells down with a cell lifter [2]. Videographer: This step is important!
2.4.1. Talent washing the cells.
2.4.2. Talent tilting the plate and scraping the cells.

2.5. Wash the colonies down from the top with 6 milliliters of complete E5-ILP medium using a 10-milliliter serological pipette [1]. Then, holding the pipette vertically, break up large colonies by gently pipetting up and down, taking care not to touch the sides of the culture plate [2]. Videographer: This step is important!
2.5.1. Talent washing the colonies.
2.5.2. Talent gently pipetting the cells. 

2.6. Distribute the colony clusters evenly by adding 1 milliliter per well into the 6-well plate [1-TXT], then place the plate on an orbital shaker inside a 37-degree Celsius incubator [2-TXT]. Alternatively, if an orbital shaker is not available, the cells can be statically cultured [3]. Videographer: This step is important!
2.6.1. Talent adding cells to the 6-well plate. TEXT: The cell clusters should look homogeneous with no large clumps
2.6.2. Talent placing the plate on the orbital shaker. TEXT: Orbital = 30, Reciprocal = 330˚, Vibration = 5˚ - 2 s
2.6.3. Talent placing the plate in the incubator (not on a shaker).

2.7. On day 2, after letting the embryoid bodies settle at the bottom of the plate, tilt the plate by 45 degrees and aspirate the medium slowly from the top, leaving 1 milliliter per well [1].
2.7.1. Talent tilting the plate and aspirating the medium. Videographer: Obtain multiple usable takes because this will be reused in 5.3.1

2.8. Add 2 milliliters of prepared complete medium per well [1] and return the plate back to the shaker [2].
2.8.1. Talent adding medium to the plate.
2.8.2. Talent returning the plate to the shaker.

3. Transfer of Embryoid Bodies to Stage II Medium
3.1. On day 3, after aspirating the medium as previously demonstrated, collect all the embryoid bodies carefully from each well using a 10-milliliter serological pipette [1] and transfer them to a 50-milliliter conical tube [2].
3.1.1. Talent collecting embryoid bodies.
3.1.2. Talent transferring them to the 50 ml tube.

3.2. To collect any remaining embryoid bodies, rinse each well with 1 milliliter of low-glucose DMEM and add them to the same 50-milliliter conical tube [1]. While waiting for the embryoid bodies to settle at the bottom of the tube, add 2 milliliters of Stage II (‘2’) medium to each well of the 6-well plate [2]. 
3.2.1. Talent rinsing the wells and adding embryoid bodies to the 50 ml tube.
3.2.2. Talent adding Stage II medium.

3.3. Next, sieve out large embryoid bodies by placing a 200-micrometer cell strainer on top of a new 50-milliliter conical tube [1] and pipetting all the embryoid bodies carefully over the cell strainer [2]. Rinse the cell strainer with an additional 5 milliliters of DMEM to collect any embryoid bodies stuck in the strainer [3]. Videographer: This step is important!
3.3.1. Talent placing strainer over the 50 mL tube.
3.3.2. Talent pipetting the embryoid bodies through the strainer.
3.3.3. Talent rinsing the strainer with DMEM.

3.4. At later stages, first use a 500-micrometer strainer to sieve out very large embryoid bodies [1], then pass the filtrate through a 200-micrometer strainer to sieve out very small embryoid bodies without tubules [2]. Videographer: This step is important!
3.4.1. Talent pipetting the embryoid bodies through a 500-micrometer strainer.
3.4.2. Talent passing the filtrate through a 200-micrometer strainer.

3.5. After straining, allow the embryoid bodies to settle to the bottom of the conical tube, then aspirate the supernatant [1] and wash with approximately 10 milliliters of DMEM [2]. Then, re-suspend the embryoid bodies in 6 milliliters of Stage II medium [3].
3.5.1. Talent aspirating the supernatant.
3.5.2. Talent washing the embryoid bodies.
3.5.3. Talent resuspending the embryoid bodies.

3.6. Transfer the embryoid bodies back into the 6 well ultra-low attachment plate, distributing them evenly among the wells [1]. Since most of the organoids collect at the top of the pipette, leave approximately half a milliliter at the end [2], then gently touch the tip to the media in each well, allowing organoids to flow into the well [3]. Videographer: This step is difficult and important!
3.6.1. Talent adding the embryoid bodies to the 6-well plate.
3.6.2. Talent stopping when half a milliliter in left in the pipette.
3.6.3. Talent touching the tip pipette tip to the media

4. Transfer to Spinner Flask and Feeding
4.1. Transfer the embryoid bodies into a 125-milliliter spinner flask with 45 milliliters of Stage II medium [1]. Set the magnetic stirrer speed to 120 rpm [2] and place the flask into the incubator [3].
4.1.1. Talent transferring the embryoid bodies into the spinner flask.
4.1.2. Talent setting the speed to 120 rpm.
4.1.3. Talent placing the flask in the incubator.

4.2. To feed the embryoid bodies or kidney organoids, let them settle briefly to the bottom of the spinner flask, then lift the lid from one side arm of the flask [1] and place the aspirating pipette inside, with the tip touching the opposite inside wall [2].
4.2.1. Talent lifting the lid of the flask.
4.2.2. Talent placing the pipette inside the flask.

4.3. Slowly angle the pipette down and aspirate approximately half of the medium [1]. Replenish with 20 milliliters of fresh Stage II medium by pipetting it through the same opening [2].
4.3.1. Talent angling the pipette down and aspirating the medium.
4.3.2. Talent adding fresh medium into the flask.

5. Setting Up a 6-well Magnetic Stir Plate
5.1. Use long sterile forceps to carefully place one magnetic stir bar into each well of a 6-well plate with embryoid bodies or kidney organoids [1].
5.1.1. Talent placing a magnetic stir bar into the wells.

5.2. Place the plate onto the 6-well magnetic stir plate [1] and set the speed to 120 rpm [2]. For the magnetic stir bars to snap into position and start spinning, first set the power level to 100 [3]. Once all bars start spinning [4], bring the power level down to 25 [5].
5.2.1. Talent placing the plate onto stir plate.
5.2.2. Talent setting the speed.
5.2.3. Talent setting the power level to 100.
5.2.4. Shot of all magnetic bars starting to spin.
5.2.5. Talent setting the power level to 25.

5.3. Maintain the kidney organoids by changing half the medium as previously demonstrated [1].
5.3.1. Use 2.7.1. Talent tilting the plate and aspirating the medium








Results
6. Results: Immunofluorescence of the Kidney Organoids 
6.1. Immunofluorescence of paraffin sections of day 14 kidney organoids shows presence of nephron segments such as renal tubules expressing Hepatocyte Nuclear Factor-1 beta [1] and Lotus Tetragonolobus Lectin [2], as well as podocyte clusters expressing V-maf Musculoaponeurotic Fibrosarcoma oncogene homolog B [3] and nephrin [4]. 
6.1.1. LAB MEDIA: Figure 3. Video Editor: Emphasize the panel labelled as HNF1B
6.1.2. LAB MEDIA: Figure 3. Video Editor: Emphasize the panel labelled as LTL
6.1.3. LAB MEDIA: Figure 3. Video Editor: Emphasize the panel labelled as MAFB
6.1.4. LAB MEDIA: Figure 3. Video Editor: Emphasize the panel labelled as NPHS1

6.2. The modifications in this protocol can support expansion of endothelial cells, as confirmed by staining with Platelet and Endothelial Cell Adhesion Molecule 1 at day 26 of culture [1].
6.2.1. LAB MEDIA: Figure 3. Video Editor: Emphasize the panel labelled as PECAM1





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Aneta Przepiorski: The hPSCs need to be treated with dispase for the appropriate amount of time and then thoroughly washed to remove all traces. If dispase is not completely washed out, it may lead to greater cell death and clustering of embryoid bodies. 

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.3.3, 2.4.1

7.2. Aneta Przepiorski: This method has helped us examine the development of congenital kidney diseases as well as study various kidney injury pathways and potential therapeutic interventions in vitro. 

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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