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model using patient derived xenografts and 

osteoblast-derived microtissues
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Co-culture of prostate cancer PDX with hOBMTs

Bone metastases are a frequent complication of advanced prostate

cancer, evident in 90% of men who have succumbed to this disease at

autopsy. Once in the bone, invading cancer cells disrupt normal bone

homeostasis by altering the balance of activity between resident

osteoblast and osteoclast cells. Prostate cancer bone metastases have a

unique proclivity to form osteoblastic lesions of aberrant bone

production. In contrast, other cancers that frequently metastasize to the

bone, such as breast and lung, typically form osteolytic lesions of

aberrant bone destruction. This suggests that, while still unknown, the

factors promoting the formation of osteoblastic bone lesions may be

unique cellular features of prostate cancer cells.

Figure 2. Workflows in parallel generate (A) human osteoblast-derived microtissue from cells harvested
from healthy male donors[3,4] and (B) xenografts established from clinically isolated tumour material[5-9].
(C) The biologically relevant and novel PDX-hOBMT complex is formed preceding in-vitro co-culture.

Conclusions

We have established a novel model of osteoblastic stimulation by prostate cancer 

• Robust and reproducible mineralisation event that is tissue-specific to prostate cancer PDX tissue.
• Mineralisation of prostate cancer PDX varies between hOBMTs generated from different donors.
• Prostate cancer PDX tissue remains viable following 3 weeks of culture. 

Future work will aim to further characterize the prostate cancer PDX-hOBMT interaction 
and identify unique prostate cancer-derived factors that promote osteoblastic metastases. 

Aims
1. Establish a biologically relevant model of 

human osteoblast-to-prostate cancer 

interaction that captures osteoblastic 

stimulation in-vitro.

2. Determine prostate cancer derived factors 

that promote aberrant bone formation.

3. Perturb co-culture environment with 

clinically relevant interventions, assess bone 

formation.
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Prostate cancer bone lesions Other cancers (Breast / Lung)

• Osteoblastic lesions 

• Aberrant bone formation
• X-ray: Radiopaque spheres[1]

• No targeted therapies

• Osteolytic lesions

• Aberrant bone destruction
• X-ray: Shadow-like regions[2]

• Effective therapies developed
(Bisphosphonates / anti-RANK-L)
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Figure 2.  

Figure 1. Osteoblastic lesions occur within the bone when metastatic prostate cancer 
stimulates bone deposition by osteoblasts to occur at a rate that exceeds bone 
resorption by osteoclasts, resulting in a net gain of bone mass.
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Figure 3. The PDX-hOBMT complex shown diagrammatically (left) is assembled using freshly isolated, viable PDX material - shown before entering culture (centre).
Macroscopic comparison reveals a marked phenotypic change occurring to the PDX region, progressing from a translucent tumour mass (centre) to an opaque,
coral-like mass at the endpoint of the 3 week co-culture duration (right).

H&E  BM18–hOBMT #151 complex
Androgen Receptor Antigen Ki-67

EdgeBM18 Centre Edge hOBMT Centre hOBMT

LuCaP105

Endometrial PDX 1

Endometrial PDX 2

PDXPDX
H&E

Figure 5. (A) X-ray diffraction (XRD) performed across a vertical plane ground into BM18-hOBMT #26 revealed the
presence of crystalline hydroxyapatite concentrated in the PDX region (orange dotted lines). (B) Scanning electron
microscopy energy dispersive spectroscopy (SEM-EDS) identified the concentration of calcium and phosphorus in a ratio
consistent with biological apatite present, concentrated around the periphery of the PDX tissue mass.

Figure 6. (A) The co-culture complex visualised by haematoxylin and eosin (H&E) staining. Cells from the BM18 PDX can be seen interacting with the hOBMT at the 
interface (blue inset). The BM18 mass is visibly engulfed by a sheath of cells. Clusters of cells with osteoblast-like morphology are visible around the outer edges of 
the PDX mass (orange inset). (B) Specific staining of androgen receptor and the proliferation maker Ki-67 reveals a high proportion of viable and proliferating cells in 
prostate cancer PDXs BM18 and LuCaP105, while the endometrial tissue appears non-viable at the end of the co-culture period. Scale bars = 100 μm.
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Micro-CT: PDX mineralisation in co-cultures with hOBMTs is tissue-specific
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Figure 4. Micro-CT analysis was performed on whole PDX-hOBMT co-culture complexes at the endpoint following a 3 week co-culture duration using a Scanco μCT40 at
a resolution of 8 μm. (A) 3D reconstruction of micro-CT data reveals extensive mineralisation to occur over the PDX tissue mass in 100% of co-cultures with 7 unique
prostate cancer PDXs. (B) Endometrial cancer PDXs provide a negative control, as a cancer type reported to be osteolytic in the rare instances it forms bone
metastases. No mineralisation is evident over the PDX tissue (indicated by red dotted line) at the 3 week endpoint in these co-cultures. (C) Voxel intensity map of the
PDX region of BM18-hOBMT #26 digitally segmented through its mid-point reveals intense mineralisation around the periphery of the prostate cancer PDX tissue mass.
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