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1. Introduction

Prostate cancer (PCa) is the second most frequently
diagnosed cancer and the fifth leading cause of cancer
death in men worldwide [1]. The disparity in PCa incidence
and death rate is obvious around the globe. The reported
incidence and mortality rate of PCa in Asian countries
including China were much lower than in Western nations
[1,2], with an estimated 60 300 new cases and 26 600 deaths
in Chinese men in 2015 [3]. However, the PCa incidence rate
increased rapidly in China with an annual percentage
change of 12.6% since 2000 [3]. These findings not only
highlight the complexity of genomic abnormalities in PCa,
but also stress an urgent need of genome-wide molecular
and genetic profiling of prostate tumors from different
ethnic groups including Asian men.

Prostate tumors also show highly variable clinical
outcomes. Some patients survive for over 10 yr after
diagnosis, but others, particularly those with an aggressive
phenotype, only survive for 2–3 yr. Given the dramatic
differences in treatment response, great efforts have been
made to investigate the genetic and epigenetic heterogene-
ity and cell signaling defects involved in PCa progression
[4]. Many advanced approaches, including target-region
sequencing, array-based gene expression, copy number
variation (CNV), and whole-genome sequencing of tumor

samples, have been taken to portray the genomic landscape
in PCa [5–7]. These works have reported several PCa-related
genomic alterations, including the most common TMPRSS2-
ERG fusion, copy number gains of 8q, copy number losses of
3p, 8p, 10q, 13q, and 17p, as well as complex chains of
oncogenic structural DNA rearrangements (chromoplexy).
However, the functional consequence of many alterations
remains unknown.

Recent exome sequencing of prostate tumors revealed
specific genetic alterations in coding regions, leading to the
identification of frequent mutations in the genes such as
SPOP, FOXA1, TP53, and PTEN [8–10], and other genomic
alterations in PIK3CA/B, ZBTB16/PLZF, and AR [11]. More
recently, The Cancer Genome Atlas (TCGA) described a
comprehensive genomic analysis of 333 PCa patients [12],
and the International Cancer Genome Consortium per-
formed genomic profiling of 477 localized, nonindolent
prostate tumors [13], mainly in the Caucasian population.
Together, genome-wide alterations in PCa have been
extensively studied in men from Western populations. In
contrast, while the incidence rate of PCa has been rising
dramatically in cities such as Hong Kong and Shanghai [3],
the landscape of genome alterations in Asian PCa cohorts
remains incompletely characterized, becoming a major
hurdle for comprehensive understanding of the molecular
etiology of this fatal disease.

Article info

Article history:

Accepted August 24, 2017

Associate Editor:

James Catto

Keywords:

Chinese prostate cancer
Whole genome sequencing
RNA-seq
CHD1 deletion
TMPRSS2-ERG fusion
AR coactivator mutation
Clustered deleted tumor
suppressor genes
Axon guidance pathway
Prognosis
Personalized medicine

Abstract

Background: Global disparities in prostate cancer (PCa) incidence highlight the urgent
need to identify genomic abnormalities in prostate tumors in different ethnic popula-
tions including Asian men.
Objective: To systematically explore the genomic complexity and define disease-driven
genetic alterations in PCa.
Design, setting, and participants: The study sequenced whole-genome and transcrip-
tome of tumor-benign paired tissues from 65 treatment-naive Chinese PCa patients.
Subsequent targeted deep sequencing of 293 PCa-relevant genes was performed in
another cohort of 145 prostate tumors.
Outcome measurements and statistical analysis: The genomic alteration landscape in
PCa was analyzed using an integrated computational pipeline. Relationships with PCa
progression and survival were analyzed using nonparametric test, log-rank, and multi-
variable Cox regression analyses.
Results and limitations: We demonstrated an association of high frequency of CHD1
deletion with a low rate of TMPRSS2-ERG fusion and relatively high percentage of
mutations in androgen receptor upstream activator genes in Chinese patients. We
identified five putative clustered deleted tumor suppressor genes and provided experi-
mental and clinical evidence that PCDH9, deleted/loss in approximately 23% of tumors,
functions as a novel tumor suppressor gene with prognostic potential in PCa. Further-
more, axon guidance pathway genes were frequently deregulated, including gain/
amplification of PLXNA1 gene in approximately 17% of tumors. Functional and clinical
data analyses showed that increased expression of PLXNA1 promoted prostate tumor
growth and independently predicted prostate tumor biochemical recurrence, metasta-
sis, and poor survival in multi-institutional cohorts of patients with PCa. A limitation of
this study is that other genetic alterations were not experimentally investigated.
Conclusions: There are shared and salient genetic characteristics of PCa in Chinese and
Caucasian men. Novel genetic alterations in PCDH9 and PLXNA1 were associated with
disease progression.
Patient summary: We reported the first large-scale and comprehensive genomic data of
prostate cancer from Asian population. Identification of these genetic alterations may
help advance prostate cancer diagnosis, prognosis, and treatment.
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