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Abstract 
Metastasis to the skeleton is the major cause of death from prostate cancer (PC). Patients with metastatic 

PC are treated with androgen deprivation therapy (ADT) to decrease testosterone levels and thereby inhibit 
further growth of the tumor. However, a castration-resistant prostate cancer (CRPC) inevitably develops, 
often with activated androgen receptor (AR) signaling due to increased sensitivity of the AR or intratumoral 
steroidogenesis enabling AR activation despite castrate levels of testosterone in the circulation. 

In the skeleton, PC cells interact with the bone microenvironment. It is known that degradation of bone 
matrix, one effect of androgen deprivation, releases growth factors stimulating tumor growth. We have pre-
viously identified the role of osteoblasts, bone-building cells, in promoting tumor growth and intratumoral 
steroidogenesis. A direct effect of their balancing counterpart, the bone-degrading osteoclasts, has previ-
ously not been investigated. 

In the present thesis, osteoclasts were found to stimulate proliferation and inhibit apoptosis of both oste-
olytic and osteoblastic CRPC cells in an in vitro co-culture model. Gene expression was affected by osteo-
clast co-culture, more extensively so in the osteolytic model, where for example DNA repair genes were up-
regulated by osteoclasts. In both cell lines, genes related to endoplasmic reticulum stress-induced apoptosis 
were downregulated by osteoclasts. Osteoclasts were also found to increase expression of the osteoblast 
transcription factor RUNX2 in the osteoblastic CRPC cell line, while the high levels in the osteolytic cell 
line was not affected. RUNX2 was found to promote expression of steroidogenic enzymes and the androgen 
regulated prostate-specific antigen (PSA) in CRPC cells co-cultured with osteoclasts. 

To evaluate the importance of RUNX2 for CRPC growth in bone, RUNX2 was knocked-out (KO) in 
osteoblastic CRPC cells which then was implanted in the tibia of immune-deficient mice. Magnetic reso-
nance imaging (MRI) was validated and used to give accurate size and location of intratibial CRPC xeno-
grafts. It was shown that RUNX2-KO CRPC cells grew slower and formed smaller intratibial tumors com-
pared to control cells. Both expression of steroidogenic enzymes and PSA-expression was inhibited by de-
pletion of RUNX2.  

In conclusion, this thesis show that both osteoclasts and RUNX2 affect CRPC growth and steroidogene-
sis. Treatment for metastatic PC include further targeting of the AR axis, a strategy that may be counter-
acted by both RUNX2 and interaction with osteoclasts. In addition, the effect of targeted therapy towards 
cells with defect DNA repair, such as PARP-inhibitors, may be affected by the action of osteoclasts. �us, 
the results of the present thesis suggest targeting osteoclasts or RUNX2 in combinatory therapeutic ap-
proaches to be investigated.  
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