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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:  18
Number of Shots:  50

Introduction

1. [bookmark: _Hlk70023202]Introductory Interview Statements

REQUIRED: 
 
1.1. Camilla Calandrini: Kidney tubuloids can be generated from normal kidney tissue and from urine, allowing for the generation of representative models to study kidney physiology and disease.

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

1.2. Camilla Calandrini: This protocol allows for the generation of kidney tubuloid cultures from tissue and urine, the latter being an easily obtainable and less invasive source of patient material for culture establishment.

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

OPTIONAL:
1.3. Camilla Calandrini: The tubuloid cultures can be used to study normal kidney physiology as well as for disease modelling, such as infectious, malignant and hereditary kidney diseases.

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


Ethics Title Card
1.4. Procedures involving human subjects have been approved by the Medical Ethical Committees of the Erasmus Medical Center (Rotterdam, the Netherlands) and the Princess Máxima Center for Pediatric Oncology (Utrecht, the Netherlands). 
1.5. 

Protocol

2. Generation of Human Kidney Tubuloids From Tissue

2.1. To generate human kidney tubuloids from tissue, place the kidney tissue sample into 1 milliliter of AdDF+++ (Advanced DMEM plus plus plus) medium in a 10-centimeter Petri dish [1-TXT] and use scalpels to mince the tissue into pieces of an approximately 1-cubic millimeter size [2].
2.1.1. WIDE: Talent placing tissue into dish TEXT: See text for all medium, buffer, and solution preparation details
2.1.2. Talent mincing the tissue Videographer: This step is important

2.2. Use forceps and scalpels to transfer the tissue pieces to a 15-milliliter tube [1] and wash the dish with 5 milliliters of fresh medium [2]. Use a sterile 10-milliliter pipette to transfer the medium to the tube [3].
2.2.1. Talent adding medium to the dish
2.2.2. Talent collecting medium from the dish
2.2.3. Talent transferring all the contents to the tube

2.3. Sediment the tissue pieces by centrifugation [1-TXT] and resuspend the pellet in 3-4 milliliters of collagenase solution [2]. Incubate the tissues on a horizontal shaker at 37 degree Celsius and 250 revolutions per minute for 45-60 minutes [3], with vigorous shaking every 15 minutes [4].
2.3.1. Talent placing the tube in centrifuge TXT: 5 min, 300 × g, RT
2.3.2. Talent resuspending the pellet in collagenase solution
2.3.3. Talent placing the tube on a horizontal shaker
2.3.4. Talent shaking tube

2.4. When the suspension is homogeneous and most of the tissue pieces have digested [1], fill the tube with medium [2] and mix 5-10 times by inversion [3]. Centrifuge the suspension [4-TXT]. If the pellet is red, add 1 milliliter of red blood cell lysis buffer to the tube for a 5-minute incubation at room temperature [5].
2.4.1. Shot of mostly digested tissue Videographer: This step is difficult and important
2.4.2. Talent adding medium to the tube
2.4.3. Talent inverting tube
2.4.4. Talent placing the tube in centrifuge TEXT: 5 min, 300 × g at 4 °C
2.4.5. Shot of red pellet, then buffer being added to tube

2.5. At the end of the incubation, wash the tube with fresh medium [1-TXT]. If pieces of tissue are still visible, resuspend the pellet with 5 milliliters of fresh medium [2] and filter the suspension through a 100-micron cell strainer into a 50-milliliter tube [3].
2.5.1. Talent adding medium to tube TEXT: Repeat RBC lysis as necessary
2.5.2. Shot of pellet, then medium being added to tube
2.5.3. Talent adding suspension to strainer in 50-mL tube

2.6. Transfer the filtered suspension to a new 15-millliter tube for centrifugation [1] and use a P1000 (P-one thousand) pipette set to a known volume to measure the volume of the cell pellet [2]. Carefully resuspend the pellet without creating air bubbles [3] and incubate the cells for 1 minute on ice [4]. 
2.6.1. Talent placing the tube in centrifuge
2.6.2. Shot of pellet, then pellet being aspirated/measured
2.6.3. Pellet being resuspended
2.6.4. Talent placing tube on ice

2.7. [bookmark: _Hlk65139553][bookmark: _Hlk65139391]At the end of the incubation, resuspend the pellet in a 70-75% volume of basement membrane extract [1] and plate 15-microliter droplets of the resulting suspension in a 37-degree warmed, multi-well cell culture plate [2-TXT].
2.7.1. Talent resuspending the pellet in medium 
2.7.2. Talent adding droplets suspension in multiwell cell culture plate TEXT: See text for plating volume details Videographer: This step is important

2.8. When all of the droplets have been plated, incubate the plate upside down at 37 degrees Celsius for 15-20 minutes [1]. Then add the appropriate volume of 37-degree Celsius-warmed culture medium [2] and inspect the cultures under a brightfield microscope [3].
2.8.1. Talent placing the plate into incubator
2.8.2. Talent adding medium to the plate
2.8.3. LAB MEDIA: Figure 1D day 0 image
[bookmark: _Hlk65139565][bookmark: _Hlk65139404]
3. Generation of Human Kidney Tubuloids From Urine

3.1. To generate human kidney tubuloids from urine, divide the urine sample equally between 50-milliliter tubes [1] and wash the samples two times with 10-20 milliliters of fresh washing medium per wash [2]. 
3.1.1. WIDE: Talent dividing the collected urine sample equally in tubes Videographer: This step is important
3.1.2. Talent adding washing medium to the tubes

3.2. After the second wash, resuspend the pellets in their residual supernatants [1] and pool the samples in a single 15-milliliter tube for a third centrifugation [2]. Measure the cell pellet volume as demonstrated [3] and carefully resuspend the pellet without creating air bubbles [4].
3.2.1. Shot of pellet without supernatant, then pellet being resuspended
3.2.2. Talent adding supernatant(s) to tube
3.2.3. Pellet being measured
3.2.4. Pellet being resuspended

3.3. After 1 minute incubation in ice, resuspend the pellet in a 70-75% volume of basement membrane extract [1] and plate 15-microliter droplets of the resulting suspension in 37-degree Celsius-warmed, multi-well cell culture plates as demonstrated [2]. 
3.3.1. Shot of pellet, then BME being added to pellet
3.3.2. Droplets being added to well

3.4. Then incubate the droplets upside down for 15-20 minutes [1] before adding fresh medium [2] and viewing the cultures by light microscopy [3].
3.4.1. Talent placing plate upside down at 37 °C
3.4.2. Talent adding medium
3.4.3. LAB MEDIA: Figure 2B day 0 image

4. Expansion of Tubuloid Cultures

4.1. [bookmark: _Hlk65139470][bookmark: _Hlk65139578]After 1-2 weeks of either type of culture, use a P1000 pipette to disrupt the tubuloid droplets in each well [1], using the tip to scrape the bottoms of the wells to collect the attached cells [2].
4.1.1. WIDE: Talent disrupting droplets
4.1.2. Well being scratched

4.2. [bookmark: _Hlk65139480]Pool the well contents in a single 15-milliliter tube containing 10 milliliters of AdDF+++ medium [1] and collect the tubuloids by centrifugation [2]. Based on the size of pellet, add trypsin replacement agent supplemented with 10-micromolar Y-27632 (Y-2-7-6-3-2) for a 5-minute incubation at 37 degree Celsius [3]. 
4.2.1. Talent collecting the contents in a fresh tube
4.2.2. Talent adding medium to the tube
4.2.3. Talent resuspending the pellet in trypsin replacement agent TEXT: e.g., 1 mL trypsin replacement agent/200 µL tubuloid pellet

4.3. At the end of incubation, use a 1000-microliter pipette tip with a 10-microliter pipette tip placed over the tip to pipette the droplet 20-30 times [1].
4.3.1. Shot of tip over tip, then pellet being pipetted Videographer: This step is important

4.4. Check under the microscope to see if any intact organoids are still present within the tube [1-TXT]. If fewer than 10% of intact organoids are present, fill the tube with fresh AdDF+++ [2] and collect the organoids by centrifugation to allow the pellet volume to be measured as demonstrated [3].
4.4.1. LAB MEDIA: Figure 3A TEXT: If >10% intact organoids present, repeat digestion and disruption Videographer: This step is difficult and important
4.4.2. Talent adding medium to the tube
4.4.3. Talent adding tube to centrifuge

4.5. Resuspend the pellet in a 70-75% volume of basement membrane extract [1] and plate 15-microliter droplets in a 37-degree Celsius-warmed, multi-well cell culture plate [2].
4.5.1. Shot of pellet, then BME being added to tube
4.5.2. Talent adding the droplets suspension to multiwell culture plate 

4.6. After a 15-20-minute upside down incubation at 37 degrees Celsius, add prewarmed culture medium to the droplets [1] and inspect the culture under by light microscopy [2].
4.6.1. Talent adding culture medium to the plate
4.6.2. LAB MEDIA: Figure 3B day 0 image




Results
5. Results: Successful Generation of Human Kidney Tubuloids From Tissue and Urine

5.1. [bookmark: _Hlk66726410]Tubuloids generated from kidney tissue samples typically appear within 7 days of culture establishment [1] and need to be passaged within 1 to 2 weeks of plating [2].
5.1.1. LAB MEDIA: Figure 1D Video Editor: please emphasize on dot like tubuloid structures in day 3 image
5.1.2. LAB MEDIA: Figure 1D Video Editor: please emphasize day 20 image

5.2. In urine cultures, compact tubuloid structures and adherent cells appear approximately 14-21 days after plating [1] and first passaging generally occurs between 3 and 4 weeks [2].
5.2.1. LAB MEDIA: Figure 2B Video Editor: please emphasize image of tubuloid structure in day 20 inset 
5.2.2. LAB MEDIA: Figure 2B Video Editor: please emphasize day 40 image

5.3. The presence of cystic epithelial tubuloids increases with each passage [1]. 
5.3.1. LAB MEDIA: Figures 1D and 2B Video Editor: please emphasize day 20 and day 40 images together and then day 50 and day 70 images together

5.4. The successful generation of human kidney tubuloid cultures can be assessed by immunohistochemical staining [1] for markers expressed in the tubular kidney epithelium, such as paired box gene 8 protein [2]. 
5.4.1. LAB MEDIA: Figure 4B
5.4.2. LAB MEDIA: Figure 4B Video Editor: please emphasize brown staining in bottom row of images
 



Conclusion
6. [bookmark: _Hlk70023388][bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. [bookmark: _Hlk70023361]Camilla Calandrini:  A correct timing of enzymatic digestion of the tissue material and a fast processing of urine samples are essential steps for a successful outcome of these protocols.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Suggested B role: 2.4. and 3.1.

6.2. Camilla Calandrini: The high efficiency of establishment for kidney tubuloid cultures can pave the way for patient-specific testing of drug-induced nephrotoxicity, a common side effect of many chemotherapeutics.

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