Targeting castration-resistant prostate cancer with selective CYP17A1 inhibition by seviteronel
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Abstract
Background: Androgen Receptor (AR) signaling remains a key driver in castration-resistant prostate cancer (CRPC), necessitating agents that effectively suppress it. While abiraterone is a foundational therapy that inhibits the CYP17A1 enzyme, its lack of selectivity leads to off-target endocrine effects requiring concomitant corticosteroid administration. Recent studies also connect AR signaling to ferroptosis, a form of programmed cell death, suggesting that AR inhibition may sensitize cells to this pathway.   
Aims: To compare the next-generation CYP17A1 inhibitor Seviteronel against abiraterone. The analysis aims to delineate Seviteronel’s mechanistic and selectivity profiles and to explore its potential to induce ferroptosis by targeting the AR axis.
Methods: We synthesized preclinical data from in vitro and in vivo studies. In vitro assays included proliferation studies in prostate cancer cell lines (LNCaP) and steroidogenic cell lines (NCI-H295R), as well as radioactive substrate and LC-MS analyses to measure androgen biosynthesis inhibition and selectivity. An AR ligand binding assay was used to characterize direct AR antagonism.   
Results: Seviteronel demonstrated potent and highly selective inhibition of the CYP17A1 17,20-lyase activity (IC50 69 nM), with a 10-fold selectivity over its 17α-hydroxylase activity (IC50 670 nM). In contrast, abiraterone was found to be hydroxylase-selective, with an IC50 of 2.5 nM for hydroxylase activity versus 15 nM for lyase activity. Seviteronel also showed no significant inhibition of the CYP21A2 enzyme, a key enzyme in cortisol synthesis, preventing the mineralocorticoid excess syndrome associated with abiraterone and allowing for a prednisone-free regimen. Though mechanistic studies on AR modulation and ferroptosis induction are ongoing, existing evidence suggests that AR axis disruption may enhance sensitivity to ferroptosis cell death. This dual mechanism may confer efficacy against mutated AR forms that drive resistance to abiraterone and other antiandrogens.   
Conclusions: Seviteronel’s superior selectivity and unique dual-action mechanism, combining potent androgen synthesis inhibition with direct AR antagonism, positions it as a promising next-generation therapeutic for CRPC. This profile not only addresses abiraterone’s primary clinical limitations but also presents a novel strategy to overcome treatment resistance by potentially sensitizing tumors to ferroptosis. Further studies are warranted to fully explore this synergistic effect.   


