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Background: Therapeutic resistance in metastatic castration-resistant prostate cancer (mCRPC) can be 
accompanied by treatment-emergent small-cell neuroendocrine carcinoma (t-SCNC), a morphologically 

distinct subtype.  
Methods: We performed integrative whole-genome and -transcriptome analysis of mCRPC tumor 
biopsies including paired biopsies after progression, and multiple samples from the same individual. 
Results: t-SCNC was significantly less likely to have amplification of AR or an intergenic AR-enhancer 

locus, and demonstrated lower expression of AR and its downstream transcriptional targets. Genomic and 
transcriptional hallmarks of t-SCNC included biallelic loss of RB1, elevated expression levels of CDKN2A 
and E2F1, and loss of expression of the AR and AR-responsive genes includingTMPRSS2 and NKX3-1. We 
identified three tumors that converted from adenocarcinoma to t-SCNC and demonstrate spatial and 

temporal intrapatient heterogeneity of metastatic tumors harboring adenocarcinoma, t-SCNC, or mixed 
expression phenotypes, with implications for treatment strategies in which dual targeting of 
adenocarcinoma and t-SCNC phenotypes may be necessary. 

Conclusions: The t-SCNC phenotype is characterized by lack of AR enhancer gain and loss of RB1 
function, and demonstrates both interindividual and intraindividual heterogeneity. 
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