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Impact of hypoxia on the pro inflammatory phenotype of human prostate cancer cell lines with 
different degree of differentiation
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In tumors, hypoxia induces a transcription program that promotes an aggressive phenotype. Recent studies have suggested 
that hypoxia is also a feature in prostate cancer and is associated with a poor prognosis. The hypoxia-inducible factors (HIF) 

α are the key transcription factors controlling the cellular response to hypoxia. Furthermore, prostate tumor progression is 
correlated with inflammation which is mainly regulated by NF-kB. A cross-talk between the NF-kB and the HIF pathways has 
been documented. The present study explored the hypoxic remodeling of the pro-inflammatory gene expression related to 
malignancy and the role of NF-kB in this process in well differentiated androgen dependent LNCaP and in less differentiated, 
androgen independent, highly metastatic DU145 and PC3 tumour prostate cells. Hypoxic treatments were carried in a sealed 
modular incubator chamber. NF-kB inhibition was obtained by parthenolide. Gene expression was evaluated by real time 
PCR and western blot. HIF1 was the main player in the response to hypoxia in all the examined cell lines while HIF2 did 
not appear modulated. A nuclear HIF3α protein was detectable only in DU145 and a late hypoxic induction was observed. 
Hypoxia activated the NF-kB pathway in DU145 and PC3 but not in LNCaP cells. DU145 and PC3 cells evidenced a higher 
normoxic expression and a more complete hypoxic induction of a representative subset of pro-inflammatory molecules with 
respect to LNCaP cells. NF-kB inhibitor parthenolide counteracted the hypoxia induced phenotype in DU145 and in PC3 but 
not in LNCaP cells. These results show that in androgen-dependent more differentiated tumor, the contribution of epithelial 
cell to the pro-inflammatory gene expression in both normoxia and hypoxia is low as compared to that of advanced cancer. 
Besides, NF-kB plays a crucial role in shifting the hypoxic DU145 and PC3 but not LNCaP cells towards a pro-inflammatory, 
more malignant phenotype. The author intend to silence HIF-1α to discriminate the specific role of HIF-1 α and NF-kB in this 
process. The knowledge of different involvement of these two pathways in different tumour phenotype could have useful fallout 
on clinical research and therapy.
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