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Background/Introduction: 
Over production of androgens is linked to prostate cancer (PCa) in men and polycystic ovary 
syndrome (PCOS) in women. Androgens stimulate PCa cells via androgen receptor (AR) that 
acts as a transcriptional activator for multiple genes responsible for the growth and survival 
of the tumor. Cytochrome P450c17 (CYP17A1) produces dehydroepiandrosterone (DHEA), 
the main precursor for androgens, via its 17α-hydroxylase and 17,20 lyase activities. The 
17,20 Lyase activity of CYP17A1, is supported by at least three factors. First, the amount of 
P450 reductase (POR) for electron transfer, second, presence of cytochrome b5 (CYB5A), 
and third, phosphorylation of the CYP17A1 protein. Multiple genomic and transcriptomic 
studies have identified differentially expressed genes in PCa and PCOS.  Regulation of 
17,20 lyase activity through phophorylation can be a target for the treatment of PCOS and 
PCa. 
 
Methods: 
We analyzed transcriptomic databases to identify differentially expressed genes in PCa and 
PCOS. A transcriptomic study in our lab identified differential expression of protein kinases 
and phosphatases that were linked to changes in androgen production in human adrenal 
cells. Pathway analysis was performed to outline the links between genes differentially 
expressed in hyperandrogenic states. To study the role of phosphorylation in the regulation 
of CYP17A1 lyase activity, we used plasmids containing cDNA of kinases and phosphatases 
to transfect the human adrenal NCI-H295R cells. The CYP17A1 activity was measured using 
17-hydroxypregnenolone as a substrate. 
 
Results: 
Pathway analysis provided links between different genes that were over/under expressed in 
hyperandrogenic states. Analysis of genomic sequences from PCa and PCOS revealed 
differential expression of several kinases and phosphatases. A selected number of 
differentially expressed genes were tested by overexpression in human adrenal cells. A 
significant decrease in DHEA production was observed in cells overexpressing protein 
phosphatase (PPP) 2CA, glycogen synthase kinase 3 (GSK3) and dual specificity 
phosphatase 6 and 10 (DUSP6/10). However, there was no change in the activity with 
PPP1CB. An inhibitor of polo like kinase 1 (PLK1) specifically altered the lyase activity of 
CYP17A1. The protein-protein interaction pathway from the String database reveals that 
there is an indirect interaction of PPP2CA and PLK1. 
 
Conclusion: 
The dynamics between phosphorylated and dephophorylated states of proteins varies in the 
cell. The change in the lyase activity of CYP17A1 shows a dependence on the expression of 
different kinases and phosphatases. We showed that signalling events can regulate 
CYP17A1 lyase activity either directly or indirectly through protein-protein interactions. 
Inhibition of DHEA production by targeting phosphorylation of CYP17A1 can be used for the 
development of drugs against PCOS and PCa.  


