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Patient derived organoids as a precision
medicine tool for bladder cancer

Summary
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Patient case 1; muscle-invasive BC with limited therapeutic options

Bladder cancer (BC) is the 10th most common
malignancy worldwide. Given the large disparity in
clinical responses, it is presently challenging to predict
whether individual patients will respond to specific
therapies. Currently, there is a need to develop
personalised models of BC to provide a platform for
investigating patient-specific drug responses.

Figure 1. Categories of NMIBC & MIBC disease. Tis = tumour in situ. 
Nicholls, Thomas et al., in preparation. 

Our pilot study demonstrates that it is feasible to generate BC tumour organoids and use them to predict an
individual’s susceptibility to therapies.
•BC organoids can be derived from patient tissues 
•Organoids respond to chemotherapies and may provide real-time information regarding patient responses
•Optimization required to ↑ yield of viable organoids

Ultimately, this companion assay may be useful to inform the clinical management of patients with BC
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We aim to develop a Queensland-based BC biobank and ex vivo 
functional assay to predict therapeutic responses in BC patients. 

Objective:
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Figure 2. Sterile tumour tissue handling for organoid establishment. (A). Upon
excision and transport to the laboratory, the specimen is placed in a sterile petri
dish, weighed, & (B) dissected. Samples are taken from the tumour periphery
when central necrosis is macroscopically visible. (C) Following filtration
organoids re-assemble into cellular structures.
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Organoids are microscopic, 3D, 

multicellular structures derived 

from parental organ tissue or stem cells. 
They are a useful model to explore ex vivo 
drug efficacy in cancer patients

Figure 4. (A) H&E-stained macroscopic image of bladder cancer specimen (stage T3aN0). (B) H&E, CK5, and CK20 IHC of
high-grade carcinoma in situ (CIS) urothelial carcinoma compared against matched adjacent benign urothelium. Scale, 50
µm. (C) Heat map of BC specific gene expression in high-grade (HG) carcinoma CIS specimen compared to matched adjacent
benign urothelium. (n=1, performed with three technical replicates). Normalised to housekeeping gene, RPL32. (D)
Organoid viability in response to cisplatin (10 µM) at treatment endpoint (6 days) measured using CellTiter-Glo 3D. Violin
plot (10 patient organoids per well analysed). (E) 21 parameter flowcytometry panel shows reduced levels of CD4+ helper
cells when compared to healthy donor peripheral blood mononuclear cells (PBMCs).

B.

Molecular

77 y.o M, confirmed infiltrating nested variant UC (NVUC) with lymph node metastasis (pT3bN2)

81 y.o M presenting with large left bladder wall mass & positive cytology.  Diagnosis:  
high grade muscle invasive BC + carcinoma in situ (T3aN0) & concurrent Gleason 6 prostate cancer

Figure 5. (A) Computed Tomography Intravenous Pyelogram imaging showing patient
tumour. (B) Masson’s trichrome (MT) staining highlighting transecting muscle bundles &
infiltrating tumor cells. IHC profile showing CK7, FOXA1 & PD-L1. (C) Heat map showing
NVUC gene expression. Note negligible levels of PD-1, PD-L1 but measurable levels of other
immuno-oncology drug targets (red box). Data expressed as ΔCT values relative to XXXX.
(D) Organoid viability following 6-day treatment with cisplatin (Cis; 10 µM)/gemcitabine
(Gem; 10 nM). Scale, 100 µm. (E) Violin plot showing decreased variability of organoid area
(µm2) following 6-day treatment with Cis/Gem.

This is a multicellular low-grade BC 
organoid stained with 

haematoxylin/ eosin (H&E). 

Thomas et al., submitted to JoVE

Scale, 50 µmFigure 3. Low grade BC early assembly and formation into a viable organoid over 72 hr period.


