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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? Yes
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? Please select one.
☒ 	Interview Statements are read by JoVE’s voiceover talent. 
4. Filming location: Will the filming need to take place in multiple locations? No

Current Protocol Length

Number of Steps:  13
Number of Shots:  38

Introduction
1. Introductory Interview Statements

NOTE to VO: Please read the interview statements, introduction of demonstrator statement, and conclusion statement. 

REQUIRED: 
1.1. Patient-derived tumor organoids recapitulate the architecture and function of tumor tissue accurately with better reproducibility of disease. Therefore, a patient's response to anticancer drugs can be evaluated accurately using this model.
1.1.1. 3.1.1 

1.2. Tumor organoids are unsuitable for an in vitro HTS (high-throughput assay system) or cell analysis because of large clusters formation in culture. Using this technique, simple and more accurate HTS for evaluation of molecular targeted drugs was developed.
1.2.1. 3.2.1 

OPTIONAL: 
1.3. Since the organoid culture is very different from 2D culture, one may feel confused about the culture at first, but it is important to carefully observe the morphological changes of the organoids.
1.3.1. LAB MEDIA: Figure 1C 


Introduction of Demonstrator on Camera
1.4. Demonstrating the procedure will be Arisa Higa, a manager, Maki Watanabe, a research scientist, Chikako Hiyama, a research scientist, and Gen Hiyama, an assistant professor from Dr. Takagi’s and Dr. Higa’s laboratory.  
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from the workbench or desk, or microscope and acknowledges the camera.

Ethics Title Card
1.5. Procedures involving human subjects have been approved by the ethics committee of Fukushima Medical University. 

Protocol
2. Patient-Derived Tumor Organoid Culture
2.1. After removing the frozen vial from liquid nitrogen storage, gently agitate the patient-derived tumor organoids in a water bath at 37 degrees Celsius for 1 minute [1]. Remove the vial from the water bath [2] and wipe with 70% ethanol [3]. Then, place the vial in the biosafety cabinet [4].
2.1.1. Talent agitating PODs in the vial place in a water bath.
2.1.2. Talent removing the vial from the water bath.
2.1.3. Talent wiping the vial with 70% ethanol.
2.1.4. Talent placing the vial in the biosafety cabinet.

2.2. Transfer the tumor organoids in a 15-milliliter tube containing the medium for organoids [1]. Use a 3-milliliter transfer pipette to gently mix the tumor organoids and medium by pipetting up and down five times [2]. Pellet down the tumor organoids by centrifugation [3-TXT].
2.2.1. Talent adding organoid suspension in a 15 mL tube containing medium.
2.2.2. Talent mixing the organoids by pipetting.
2.2.3. Talent placing the tube in the centrifuge. TEXT: 200 x g, 2 min, ~25 °C 
 
2.3. Discard the supernatant [1] and resuspend the tumor organoid pellet in 5 milliliters of fresh medium [2]. Transfer the tumor organoid suspension into a T-25 flask [3] and incubate at 37 degrees Celsius in 5% carbon dioxide [4].
2.3.1. Talent discarding the supernatant.
2.3.2. Talent resuspending the organoid pellet. Videographer: This shot is important!
2.3.3. Talent adding the tumor organoid suspension in the flask.
2.3.4. Talent placing the flask in the incubator.

2.4. After one week of the first passage, transfer the tumor organoid suspension from two T-25 flasks into two centrifuge tubes [1] and pellet down the tumor organoids by centrifugation [2-TXT]. Estimate the tumor organoid pellet volume [3] and resuspend the pellet in 2.5 milliliters of fresh medium per tube [4].
2.4.1. Talent transferring the organoid suspension from the T-25 flask into the centrifuge tube.
2.4.2. Talent placing the tubes in the centrifuge. TEXT: 200 x g, 2 min, ~25 °C
2.4.3. The organoid pellet at the bottom of the tube.
2.4.4. Talent resuspending the pellet.

2.5. Pool the tumor organoid suspension in one tube [1]. Transfer the pooled suspension into a T-75 flask containing 10 milliliters of fresh medium [2] and incubate at 37 degrees Celsius in 5% carbon dioxide [3].
2.5.1. Talent pooling the organoid suspension.
2.5.2. Talent adding the pooled suspension in a T-75 flask.
2.5.3. Talent placing the flask in the incubator.
3. High Throughput Assay System for Growth Inhibition
3.1. After 24 hours of the medium change, mince the tumor organoids using a cell fragmentation and dispersion instrument equipped with a filter holder containing a 70-micrometer mesh filter [1]. Dilute 15 milliliters of tumor organoid suspension 10 times [2]. 
3.1.1. Talent mincing the organoids. Videographer: This shot is important!
3.1.2. Talent diluting the organoids suspension.

3.2. Use a cell suspension dispenser to seed 40 microliters of diluted tumor organoid suspension in a 384-well ultra-low attachment spheroid microplate [1].
3.2.1. The tumor organoid suspension getting dispensed in the plate. Videographer: This shot is important!

3.3. After 24 hours, use a liquid handler to add 0.04 microliters of test agent solutions from 10 serial dilutions at final concentration ranges of 20 micromolar to 1.0 nanomolar in the wells [1] and incubate the plate for 6 days [2].
3.3.1. Test reagent being added in the wells of the plate.
3.3.2. Talent placing the plate in the incubator.

3.4. At the end of the incubation, add intracellular ATP measuring reagent in the test wells [1]. Use a mixer to mix the contents of the plate and incubate the plate for 10 minutes at ~25 degrees Celsius [2]. Use a plate reader to measure the intracellular ATP content as luminescence [3].
3.4.1. Intracellular ATP measuring reagent being added in the test wells. 
3.4.2. Plate on the mixer.
3.4.3. Moving plate and equipment.
4. High Throughput Assay System with Cell Picking and Imaging for Growth Inhibition
4.1. After 24 hours of the third passage, place a 384-well ultra-low attachment spheroid microplate with 40 microliters of medium per well as a destination plate on the cell picking and imaging system [1].
4.1.1. Talent placing the microplate on the cell picking and imaging system.

4.2. Fill the picking chamber with 6 milliliters of culture medium [1] and centrifuge at 1,500 x g for 2 minutes to remove the air bubbles [2]. Add 4 microliters of tumor organoid suspension in the picking chamber [3] and set the picking chamber on the system [4].
4.2.1. Talent adding culture medium in the picking chamber.
4.2.2. Talent placing the picking chamber in the centrifuge.
4.2.3. Talent adding organoid suspension in the picking chamber.
4.2.4. Talent placing the picking chamber in the system.

4.3. Allow the cell clusters to settle at the bottom of the chamber for 1 minute after dispersion and then initiate the chamber scanning [1].
4.3.1. Settled cell cluster at the bottom of the chamber.

4.4. Set the picking size to 140 to 160 micrometers on the system for automatic selection of cell clusters [1]. Next, check the quality of the selected cell clusters on the scanned images [2] and transfer ten cell clusters per well using picking tips into the destination plate [3].
4.4.1. LAB MEDIA: 4.4.1_picking size input.avi: 00:05 to 00:20 Video editor: 
Please speed up the video. 
4.4.2. LAB MEDIA: 4.4.1_picking size input.avi: 00:21 to 00:24 Video editor: 
Please emphasize the yellow and green boxes in the center of the screen.
4.4.3. Picking tip entering in the well of the plate.



Results
5. Results: Estimation of Anticancer Effects on the Patient-Derived Tumor Organoids
5.1. In the current study, the effect of anticancer agents on the patient-derived tumor organoid was assessed [1]. The high sensitivity for all the anticancer agents was indicated by the half-maximal inhibitory concentration values less than 2 micromolar [2] and the area under the curve values less than 282 [3].
5.1.1. LAB MEDIA: Figure 4
5.1.2. LAB MEDIA: Figure 4 Video editor: Please emphasize the IC50 values on the top in all the graphs.
5.1.3. LAB MEDIA: Figure 4 Video editor: Please emphasize the AUC values on the top in all the graphs.

5.2. For the antibody-dependent cellular cytotoxicity assessment, % cytolysis of tumor organoids in the presence of two different antibodies was measured [1]. 
5.2.1. LAB MEDIA: Figure 5

5.3. The percent cytolysis increased with time. Without the antibodies at 6 hours with the effector to target cell ratio of 1 to 1, the cytolysis reached 45% [1] while, at the ratio of 2 to 1, the cytolysis reached 70% [2].
5.3.1. LAB MEDIA: Figure 5A and 5C Video editor: Please emphasize the line in the graph with white round data points of without antibody.
5.3.2. LAB MEDIA: Figure 5B and 5D Video editor: Please emphasize the line in the graph with white round data points of without antibody.

5.4. The natural killer cell-mediated cytolysis using trastuzumab was approximately 60% at the effector to target cells ratio of 1 to 1 [1] and 80% at the ratio of 2 to 1 at 6 hours [2].
5.4.1. LAB MEDIA: Figure 5A Video editor: Please emphasize the data points at 6 hours in the graph.
5.4.2. LAB MEDIA: Figure 5B Video editor: Please emphasize the data points at 6 hours in the graph.

5.5. In contrast, cetuximab had a dose-dependent impact on the natural killer cell-mediated cytolysis [1].
5.5.1. LAB MEDIA: Figure 5C and 5D

5.6. At the highest concentration of cetuximab, 90% cytolysis was observed at the effector to target cell ratio of 1 to 1 [1], and 100% cytolysis was observed at the ratio of 2 to 1, indicating high effectivity of cetuximab [2]. 
5.6.1. LAB MEDIA: Figure 5C Video editor: Please emphasize the line in the graph with black square data points of 1g/ml cetuximab.
5.6.2. LAB MEDIA: Figure 5D Video editor: Please emphasize the line in the graph with black square data points of 1g/ml cetuximab.




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. An HTS using patient-derived tumor organoids is superior for evaluating potential anticancer agents and presents opportunities for drug assessment and advances in personalized medicine.
6.1.1. 3.3.1 or LAB MEDIA: Figure 5 
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