Validation of gene expression signatures for genomic identification of neuroendocrine prostate
cancer
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Background: Neuroendocrine prostate cancer (NEPC) is a rare, aggressive variant of PC with rapid progressive
clinical course and resistance to androgen deprivation therapy (ADT). Early identification of patients harboring
tumors with NEPC-like genomic profiles is of significant interest and could be useful in guiding optimal therapy.

Methods: The Decipher GRID was queried for two signatures that have been previously reported to predict NE-
status (Kumar et al. and Alshalafa et al., 2016) as well as expression levels of four genes known to be
associated with NE disease (RB1, CCND1, CHGA, AURKA). The signatures were evaluated in a retrospective
cohort of 16 men diagnosed with de novo NEPC and RP specimens from a prospective cohort of 2,829 men with
localized adenocarcinoma. Both cohorts were profiled with the Decipher assay (GenomeDx Biosciences
Laboratory, San Diego, CA). The molecular signatures and genes associated with NE disease were compared
between the two cohorts using the area under the receiver operating curve (AUC) metric.

Results: Consistent with known NEPC gene expression patterns, expression of RB was lower and expressions
of CHGA and AURKA were higher in the neuroendocrine as compared to the adenocarcinoma cohort (AUC=0.77,
0.80, 0.80 respectively, p < 0.001). Expression of CCND1 trended lower in the neuroendocrine cohort (as
expected), but failed to attain significance (AUC=0.64, p=0.056). NEPC signature scores were consistently
higher in the neuroendocrine compared to the adenocarcinoma cohort with AUCs of 0.91 and 0.92 for the
Alshalafa and Kumar signatures, respectively (p < 0.001). Based on previously reported cut-offs, 3.6% and
2.1% of patients had outlier NEPC scores for Alshalafa and Kumar signatures, respectively in the prospective
cohort.

Conclusions: The previously reported NEPC signatures demonstrated promise as tools to discriminate between
PCa and NEPC. With validation in additional larger cohorts and implementation in a clinical-grade genomic assay,
these signatures may aid clinicians with improved identification of NEPC. Future studies will assess molecular
differences in primary tumors at highest risk for NEPC differentiation post XRT/ADT therapy. Molecular
signatures are warranted to aid in stratifying patients for therapeutic options.
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