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Castration-resistant prostate cancer (CRPC) is dependent on adrenal androgen precursors which are 

converted to active androgens within the tumour. The most well-known of these adrenal androgen 

precursors are DHEA and androstenedione (A4), which serve as precursors to the potent androgen 5α-

dihydrotestosterone (DHT). The abundant, but often overlooked, adrenal C19 steroid 11β-

hydroxyandrostenedione (11OHA4) has recently been shown to serve as a precursor to the active 

androgens, 11-ketotestosterone (11KT) and 11-keto-5α-dihydrotestosterone (11KDHT). In this study we 

characterised the androgenic activity of these steroids. Competitive whole cell binding assays revealed 

that 11KT and 11KDHT bind to the human androgen receptor (AR) with affinities similar to that of 

testosterone (T) and DHT. Transactivation assays on a synthetic androgen response element (ARE) 

demonstrated that 11KT and 11KDHT are both able to activate the human AR and that their relative 

agonist potencies are comparable to that of T and DHT, respectively. Moreover, we show that 11KT and 

11KDHT treatment of two androgen dependent prostate cancer cell lines, VCaP (wild type AR) and 

LNCaP (mutated AR), resulted in significant increases in the mRNA levels of the androgen responsive 

genes TMPRSS2, PSA and FKBP5 in both cell lines. A targeted mass spectrometry approach revealed 

that 11KT and 11KDHT, like T and DHT, resulted in the up-regulation of more than fifty selected 

androgen responsive genes at the protein level in both cell lines. In addition, 11KT and 11KDHT were 

found to drive VCaP and LNCaP cell proliferation as effectively as DHT and T. The metabolism of 11KT 

and 11KDHT in VCaP and LNCaP cells were also compared to that of T and DHT using UPC2-MS/MS. 

Our data clearly shows that 11KT and 11KDHT are potent androgens, comparable to T and DHT, and 

likely play a vital role in the development and progression of CRPC. 

 

 


