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The problem: we need better preclinical cancer models
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Lack of preclinical models representative of patient 
tumors

• Patient ✘

• Cancer cell lines ✘

• Animal models ✓/ ✘
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What is an organoid?
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Lgr5 marks cycling stem cells in the intestine
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Barker et al, Nature 2007
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Lgr5-positive intestinal stem cells can be expanded in 
vitro as “mini-guts”
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Organoids: stem cells in a dish

• Can be obtained with high efficiency from patient-derived tissue (healthy and diseased)
• Retain phenotypic and genetic features of native tissue
• Genetic modelling using gene editing

Drost et al., Nature 2015; Drost & van Boxtel et al., Science 2017; Drost & Clevers, Nat Rev Cancer 2018; Ganpat et al., under review (pre-print bioRxiv)

• Development of individualized therapies
• Adult cancer-derived organoids were shown to have predictive value for drug sensitivity
Vlachogiannis et al., Science 2018; Tiriac et al., Cancer Discov. 2018; Ooft et al., Sci Transl Med 2019; Ganesh et al., Nat Med 2019; Yao et al., Cell Stem 
Cell 2020

Clevers, Cell 2016
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Oncode-Accelerator: Platform Organoids & Regulatory 
Innovation Workstream

• Shared PhD student (Puck Roos)
• Can organoids provide sufficient evidence for EMA

approval of medicines?
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Can organoid technology be applied to pediatric tumors?
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• Adult cancers > carcinomas; Pediatric cancers > heterogeneous (leukemias, lymphomas, brain
and non-central nervous system tumors, sarcomas).

• Pediatric cancers > consequence of dysregulated development caused by a limited set of
genetic alterations. Compared to adult cancers, pediatric cancers harbor fewer and different
mutations.

• Organoid technology primarily optimized for epithelial tissues and carcinomas

Pediatric versus adult malignancies

Culture conditions have to be optimized for every individual tumor 
entity:

 Growth factors
 Matrices
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An organoid model for pediatric renal tumors

Calandrini et al., Nat. Commun. 2020 
Schutgens et al., Nat. Biotech. 2019 
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Drost group: Childhood solid tumor organoids

- Atypical teratoid rhabdoid tumors
- Malignant rhabdoid tumors
- Rhabdomyosarcomas

- Fusion positive
- Fusion negative

- Kidney tumors
- Wilms tumors
- Renal cell carcinomas
- Malignant rhabdoid tumors of the kidney

- Synovial sarcomas

• Whole genome sequencing
• RNA sequencing
• DNA methylation profiling
• Histology

Calandrini et al., Nat. Commun. 2020
Calandrini et al., Cell Rep. 2021
Meister et al., EMBO Mol. Med. 2022
Paassen et al., Oncogene 2023
Ongoing work in the lab
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Summary

• Pediatric cancer organoids are representative of patient tumors.

• Can be used to, amongst others:
• study the molecular processes underpinning tumorigenesis in a patient specific manner

Custers et al., Nat. Commun. 2021; Liu et al., Nat. Commun. 2023

• do low-/medium/high-throughput drug screen to find drug vulnerabilities
Calandrini et al., Cell Rep. 2021; Calandrini et al., STAR Protoc. 2022

• find tumor-specific metabolic vulnerabilities
Kes et al., under review

• establish co-cultures with normal cells, such as immune cells to develop immunotherapies
DeMunter, Buhl et al., under review; Barisa et al., under review, Buhl et al., in preparation.
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As drug screen platform

Calandrini et al., Cell Rep. 2021
Calandrini & Drost, STAR Protoc. 2022
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