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Novel genetic loci associated with prostate cancer in the
Japanese population
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akata et al." recently reported in Nature

Genetics that they have identified five
novel genetic loci that are associated with
prostate cancer in the Japanese population.
Using most updated Illumina Quad
BeadChip to genotype 3001 prostate cancer
patients and 5415 control subjects, they iden-
tified 263 single-nucleotide polymorphisms
(SNPs) showing significant association with
prostate cancer in Japan. Further analysis
indicated that 80 SNPs reside in the previously
known regions, and five of them are novel
susceptibility loci associated with the prostate
cancer. These five SNPs apparently are not
associated with Gleason score (Gleason score
<7 compared with >7) or cancer stage (non-
advanced cancer compared with advanced
cancer) in the affected patients. Neither is
there any correlation with age. An attempt to
identify the genes associated with these loci
uncovered three candidate genes that might
be associated with Japanese prostate cancer
patients: GPRC6A (G protein-coupled recep-
tor, family C, group 6, member A), C2orf43
(open reading frame 43 of chromosome 2)
and FOXP4 (forkhead box P4). Interestingly,
GPRC6A is known to be highly expressed in
the Leydig cells of the testis, and mice deficient
in Gprc6a show male feminization and a meta-
bolic manifestation of higher circulating estra-
diol and reduced levels of testosterone, two
hormones that are critical for initiation and
progression of prostate cancer.

Prostate cancer is the leading cause of male
death in the Western world. It has also
become more and more prevalent in Asian
countries. It is widely accepted that genes
are the fundamental determinants in almost
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all human cancers, so the genetic analysis of
prostate cancer can provide a mechanistic
understanding of the process of carcinogen-
esis, thus identifying potential targets for
therapeutic intervention. We are also in a very
exciting new era when such studies are aided
by the availability of the complete sequence of
the human genome, as well as increasing col-
lections of SNPs that can be used to associate
allelic information of the genes in the whole
genome with a disease state in a statistically
significant manner, hence the genome-wide
association studies (GWAS). Previously, such
studies had to be done in high-risk indivi-
duals to screen the genome for locations of
potential cancer-related genes. Now the high-
resolution SNP chips make it possible to con-
duct a population study of prostate cancer
patients to detect possible underlying genetic
basis for prostate cancer, and generally more
patient genomes are scanned, more new sus-
ceptibility genes will be identified, even those
with a lower penetrance in and a milder
impact on the general population.

The accomplishments by these researchers
need to be viewed in the context of prior pub-
lications describing GWAS in prostate cancer
in European populations.”™" Nearly 30 dif-
ferent SNPs have been identified as associated
with prostate cancer; some of these are indeed
replicated in the current study. The satura-
tion of GWAS on prostate cancer likely sug-
gests a dwindling possibility of finding new
prostate cancer susceptibility genes, yet
remarkably this study identified five new loci
associated with prostate cancer, which sug-
gests that there are complex and diverse etio-
logical processes leading to prostate cancer
among different ethnic backgrounds. Quite
possibly diet, cultural and behavioral differ-
ences might also influence prostate cancer
formation. A corollary of their study will be
that some of the known SNPs associated with
European prostate cancer patients likely do

not have the same degree of association in
the Japanese population, an outcome con-
firmed by the current study. It also suggests
that the power of GWAS can be enhanced by
examining different ethnic populations to
uncover gene variants that are responsible
for causing human diseases. Furthermore,
these GWAS with different genetic back-
grounds highlight the most fundamental gen-
etic causes that are common among all ethnic
backgrounds while revealing potentially race-
specific genetic predispositions to prostate
cancer. This information will be helpful in
designing or testing pharmaceutical interven-
tions applicable to all peoples or specific to
certain ethnic groups.

The rapid discovery of new susceptibility
loci associated with various human diseases,
in this case, prostate cancer, provides a valu-
able source of new markers with diagnostic
and prognostic value. However, translation
of these findings into effective therapies
requires new experimental models and human
clinical trials. At the moment, the exact nature
of these susceptibility loci is unknown, as are
their potential molecular mechanisms in the
development of prostate cancer. Experiments
in all disciplines, including molecular studies,
animal models and human tissue examina-
tions, will be necessary to translate the know-
ledge of GWAS into useful tools to help
prostate cancer patients, as well as to prevent
new cancers. We are in the beginning of an
exciting new era. This paper, while discovering
new genetic loci potentially associated with
prostate cancer, also provides researchers
opportunities to uncover novel molecular
mechanisms of prostate carcinogenesis.
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