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Background: In castration-resistant prostate cancer (CRPC), androgen receptor (AR) signaling is restored 
despite androgen deprivation therapy through mechanisms including AR overexpression and expression of 
constitutively active splice variants such as AR-V7. How AR-V7 promotes resistance and disease 
aggressiveness remains unclear. We previously showed that full-length AR forms nuclear condensates to 
activate transcription. Here, we investigated whether AR-V7 similarly forms condensates and whether 
condensate formation shapes a distinct transcriptional program linked to malignant progression in CRPC. 
 
Methods: We used confocal microscopy to visualize condensates formed by endogenous and exogenous 
AR-V7 in CRPC and non-CRPC models. Using a condensate-deficient AR-V7 mutant, we defined condensate-
dependent and -independent transcriptional programs by RNA-seq and related them to AR-binding site 
density and expression dose-response. We assessed the contribution of condensate-associated 
transcription to proliferation and migration using the Incucyte live-cell imaging system and siRNA 
knockdown of condensate-dependent genes. We evaluated the clinical relevance of the condensate-
associated gene signature by correlating it with proliferative and metastatic phenotypes in CRPC patient 
datasets. 
 
Results: AR-V7 spontaneously formed nuclear condensates independent of full-length AR in CRPC models, 
with markedly reduced condensate formation in a non-CRPC model. Using the condensate-deficient mutant, 
we identified two AR-V7-driven transcriptional programs, one of which was preferentially sensitive to 
disruption of condensate formation. These condensate-associated genes were enriched for promoters with 
higher densities of AR-binding sites and showed exponential activation with increasing AR-V7 expression, 
contrasting with the linear response of less-sensitive genes. Condensate-associated transcription enhanced 
proliferation and migration in CRPC models, and the corresponding gene signature correlated with highly 
proliferative and metastatic phenotypes in CRPC patients. 
 
Conclusions: AR-V7 condensates enable activation of a specific transcriptional program that promotes 
malignant progression in CRPC, independent of full-length AR. These findings identify condensate formation 
as a potential therapeutic vulnerability in AR-V7-driven CRPC. 
 
Funding Acknowledgements: S.M. is the recipient of a Michael Smith Health Research BC 2020 Research 
Trainee Award [RT-2020–0455]; R.B, N.P and J.F. are the recipient of 2025, 2023 and 2021 Prostate Cancer 
Foundation BC Grant-in-Aid award respectively; J.G. is supported by the Canadian Institutes of Health 
Research [AWD-017620]; The project described was also supported by award number P50 CA097186 from 
the National Cancer Institute and the US Department of Defense/Prostate Cancer Idea Development Award 
(HT94252510238). 
 
Conflicts of Interest Disclosure: The authors declare that they have no competing interests. 


