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Background: Multiple drugs improve overall survival in men with advanced prostate cancer, but general 
predictors of therapeutic sensitivity are lacking. We hypothesized that coupling in vitro drug sensitivity 
data from cell lines with whole-transcriptome expression profiles from those cell lines and from prostate 
cancer patients would allow for patient-specific drug response prediction. 

Methods: Using in vitro drug sensitivity and microarray data from the NCI-60 panel, we generated gene 
signatures predicting patient sensitivity to 89 drugs from prostate cancer clinical trials. Drug Response 
Scores (DRS) were generated across a retrospective pooled cohort (n=1,135) with known treatment 
(post-op radiation, hormonal therapy) and outcomes as well as across a prospective cohort (n=2,116) 
with no long-term follow-up data. Clustering analysis was performed and DRS were  further examined in 
two publicly available datasets with known drug response. 

Results: Consensus clustering in both prospective and retrospective cohorts revealed two drug clusters 
(D1, D2) with 83% of drugs clustering consistently between cohorts. In both cohorts, D1 was enriched 
with cell cycle inhibition drugs and taxanes (56-60%, p<0.05), whereas D2 was enriched with tyrosine 
kinase inhibitors (36-38%, p<0.05). DRS predictions for dasatinib sensitivity were validated using publicly 
available expression data from 16 prostate cancer cell lines with known dasatinib response. Responsive 
cell lines were found to have significantly higher dasatinib sensitivity scores (AUC=0.89 [0.72, 1]). When 
DRS predictions for docetaxel sensitivity were applied to publicly available expression data from 24 breast 
cancer patients with known docetaxel response, the scores trended towards predictive though 
significance was not attained (AUC=0.71 [0.48, 0.94]), possibly due to the low number of samples 
available. Consistent with prior findings that Rb-loss induces docetaxel sensitivity, E2F1 (which is inhibited 
by Rb) expression was positively correlated with docetaxel sensitivity predictions. 

Conclusions: Coupling in-vitro drug response signatures with Decipher assay may enable its evaluation 
in larger scale datasets to improve decision making around use of systemic agents in high risk prostate 
cancer patients.  
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