
Transcriptomic data analysis was able to identify signatures of
aggressive disease that correlate with early biochemical
recurrence
Genes that were identified as important in biochemical
recurrence were also found to be overexpressed in metastatic
prostate cancer
The mapping of Quartile 1 to overexpression of Cluster 2,
which includes genes on Chromosome 8 and immune cell
related genes, could inform the use of more targeted therapies
The gene contributing most to PC1 was Epithelial Splicing
Regulatory Protein 1 (ESRP1), which regulates RNA splicing of
several genes in epithelial cells and plays a role in epithelial-
mesenchymal transition
Chromosome 8 contains about 700 genes, most notably
relevant in PC is an over-expression of MYC (a regulator of
cell growth and current PC target of interest), although the
oncogenic role of many of these genes has yet to be
characterized (below are the top 10 genes contributing to PC1
and their recorded functions)

 

Figure 2: K-means heatmap for the 24 clusters  

Cluster 2 (95 genes) was identified as
a gene set of interest due to its step-
wise change in expression and
overexpression in patients with early
biochemical recurrence
Hierarchical Clustering using the 95-
gene signature of Cluster 2 suggests
that it is a predictor of early
biochemical recurrence  
PCA on patients using the Cluster 2
gene signature showed a modest
stratification (~32% variance captured
on Principal Component 1)
The top 10 genes vectors contributing
to PC1 were dramatically amplified in
Firehose and Dream Team datasets
and alterations led to worse outcomes
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Figure 4: PCA Graph of Cluster 2. Circled are known genes of
significance, ESRP1 (driver of EMT) and RMDN1 (associates

with oncogenic Myc)
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Figure 3: Quartile Split for Biochemically Recurrent Patients 

Normalized RNA-seq data was used to perform K-means clustering
Principal Component Analysis (PCA) was then performed on clusters of interest and
gene vectors contributing most to variance were determined
Hierarchical Clustering was performed to determine whether a given cluster could
independently stratify patients into their respective quartile
Gene set Over-representation Analysis on Gene Ontology collections was used to
determine whether clusters mapped to previously characterized gene sets
Firehose and SU2C Dream Team genomic and transcriptomic data was mined to search
for prevalence of alterations in genes of interest in the primary and metastatic disease, as
well as to determine prevalence of genes in clinical outcomes  

Figure 5: Gene amplification/overexpression plot (left) and KM plot
(right) displaying alteration vs no alteration of the top 10 genes

contributing to PC1 (SU2C Dream Team data); time to death shows
poor prognosis for patients with alterations  
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RESULTS

ABSTRACT
Radical prostatectomy or radiation are the standard
treatment for clinically localized prostate cancer.
Although potentially curative, up to 15-30% of men
undergoing definitive local therapy experience
biochemical recurrence. The time to biochemical
recurrence can serve as an important indicator of
worse long term clinical outcomes. Therefore,
understanding the factors driving early recurrence is
critical. Our study examined transcriptomic data from
74 patients in the TCGA Prostate Adenocarcinoma
dataset who experienced biochemical recurrence after
radical prostatectomy for localized disease. We
stratified patients into quartiles based on time to
recurrence and analyzed their gene expression profiles
using K-means clustering and Principal Component
Analysis (PCA). K-means clustering revealed distinct
gene expression patterns associated with earlier
biochemical recurrence. Over-representation analysis
across multiple Gene Ontology collections highlighted
immune cell signatures as major contributors to these
patterns. Principal Component Analysis identified
epithelial splicing regulatory protein 1 (ESRP1) – a
regulator of epithelial-mesenchymal transition – as
significantly associated with early recurrence in a
subset of patients. Future directions include
deconvolution of the bulk RNA sequencing data to
better characterize immune signatures across
recurrence quartiles, and extension of our analysis to
include methylation and protein expression data.

METHODS CONCLUSIONS
Source data from GDAC Firehouse
Patients with biochemical recurrence
(BCR) were divided into four quartiles
(17-18 patients per bucket) based on
time of recurrence (Figure 3)
Outlier gene expression values were
replaced by the cohort-specific
median for that gene (normalizes data)
e.g., If Patient 5 in Cohort 1 had an
outlier GAPDH value, it was replaced
with the GAPDH median from Cohort 1
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Identification of Prostate Cancer Recurrence
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HYPOTHESIS
Unsupervised clustering methods can reveal
transcriptomic patterns associated with early
biochemical recurrence in prostate cancer.

SIGNIFICANCE
H
E 

K-means clustering effectively separated patients with
varying time to biochemical recurrence via unique
transcriptomic signatures  

PCA and Hierarchical Clustering on Cluster 2 independently
verified stratification of early recurrence cases

Analysis of clinical genomic, transcriptomic, and outcomes
data for localized and metastatic disease confirmed worse
outcomes for patients with a Cluster 2-like phenotype

Cluster 2 was shown to contain known oncogenes such as
ESRP1 and RMDN1, as well as novel oncogenes
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Gene set Over-representation Analysis (Figure 6) mapped Cluster 2 strongly to
chromosome 8 (blue), specifically 8q24 (near the Myc gene), which is known to be
amplified in aggressive localized PC. Cluster 2 also mapped to immune signatures
(orange), particularly colonic immunosuppressive tumor-associated macrophages (TAMs)

Cluster 2 mapped strongly to chromosome 8, near Myc, a
known early driver of PC, as well as tumor-associated
macrophage immune signatures 

HELIAL CE


