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FreezeO -Advancing Personalized Cancer Therapy
with Patient-Derived Organoids

As three-dimensional in vitro models, patient-derived organoids (PDOs) closely mimic the original tumor’s
phenotypic and genotypic characteristics. We present FreezeO —the Biobank for Human (Tumor) Organoids,
an initiative at the University Medical Center Freiburg dedicated to the isolation and culture of PDOs from
tumor biopsies. FreezeO addresses a critical need for personalized therapy recommendations in advanced
cancer.

The FreezeO core team primarily collects tumor samples from Molecular Tumor Board patients, generating
three-dimensional PDO cultures and providing these valuable resources to researchers worldwide. Using
standardized protocols, FreezeO enables rapid, personalized drug testing to identify patient-specific drug sen-
sitivities. This approach holds significant potential for guiding clinical decision-making and improving patient
outcomes.

To date, we have successfully biobanked PDOs from nine cancer types, including colorectal cancer (CRC),
non-small cell lung cancer (NSCLC), and rare malignancies such as jejunal carcinoma. Notably, most PDOs
originate from metastatic lesions, highlighting their potential benefits for late-stage cancer patients.

As an example, we present the case of FreezeO-21, a 46-year-old female patient with metastatic colorectal
cancer (CRC) whose disease progressed over 5.5 years despite multiple treatments. A biopsy from a lung
metastasis identified driver mutations in KRAS, SMAD4, and TP53, which remained stable across PDO pas-
sages, demonstrating the model’s robustness. Targeted drug testing identified highly effective combination
therapies, which were validated using Western blot analysis and RNA sequencing.
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