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Genetic Risk Factor For Testicular Cancer
Discovered: Genels Associated With A Three-
fold Increase In Risk

ScienceDaily (June 1, 2009) — Researchers at the University ofylRema School of Medicine
have uncovered variation around two genes that are associated witheasealcrisk of testicular
cancer. Testicular cancer is the most common cancer among youngnuéts, incidence among non
-Hispanic Caucasian men has doubled in the last 40 years -- it femtsafeven out of 100,000 white
men in the United States each year. The discovery, published in $h81IM2a009 online issue of
Nature Genetics, is the first step toward understanding which men are at high rifikedse.

"Despite being quite heritable, there really have not been anygdeatic risk factor that can account
for most cases of testicular cancer," says Katherine lhadabn, MD, an assistant professor of
Medicine and a specialist in medical genetics at the AbramsoereC&enter. "These variants are the
first striking genetic risk factors found for this disease to Uate.

Nathanson and co-author Peter A. Kanetsky, PhD, MPH, an assistestspr of Epidemiology,
found that men who have two copies of the common version of the c-KIT [{§&RdG) gene have

a 4.5-fold higher risk of testicular cancer than men who have twoscoptbe less common or minor
version of the gene. Additionally, men with two copies of the commonoveddivariants next to
another gene, sprouty 4 (SPRY4), have a 1.48-fold higher risk than mewwitopies of the less
common version of the gene.

While researchers suspect environmental exposures may play atharghnowing incidence, they
now know that an individual's genes also play a major role in diseaspshiity.

"This finding is quite different than those observed in many other genodeeassociation studies,"
Nathanson says. "In most studies, the increased risk of disess®ated with the less common
variant of the gene. In this case, it is the more common van&uducasians that is associated with
risk. If you carry two copies of the less common variant you are prpbabicredibly low risk."

Additionally, the magnitude of the risk associated with the KITL@ugh larger than has been found
in similar studies of other adult cancers, including breast, catmhprostate cancer. In those
diseases, individual genes increase a person's risk by 10 to 25 pehegrgnthe KITLG gene is
associated with a 300 percent increase in risk for testicuiaeca

"Our observed strong association is intriguing and may reflect the troptie genetic effect of
KITLG," Kanetsky says. "However, since the prevalence of the camrariant is so high, it may
also reflect other underlying factors required in conjunction with KITtuGlisease development.
This remains to be determined."
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Only a small proportion of men who carry the high-risk alleles witkttep the disease. The key now,
the researchers say, is to find out what modifies the gendtscaisl pushes one individual toward
cancer while another remains disease-free. By using the newbwdred genetic risk factors as a
lens, Nathanson and Kanetsky believe they may now be able to reveal entvironmental factors
that would otherwise be lost in cloud of confounding information.

"We are very interested in how genes and environmental factors wothdogeincrease one's risk,"
Nathanson says. "Now that we know something about the genetics, we nopeliaild a better
model of who is at risk by looking at gene-environment interactions."

Additionally, the new findings may begin to explain why white men are witea diagnosed with
testicular cancer than African American men. KITLG is involiredigmentation — and the version
of this gene associated with testicular cancer is common intthe population but much less
common in the black population.

Finally, Nathanson says the findings show that previous models of tastamcer formation are
correct and underscore why men with testicular cancer may alsdenahty problems. "Researchers
have postulated testicular cancer was a disorder of germ celbgesant or maturation, and they
were right,” she says. "The KITLG gene is critical for geati development and maturation.”

The study was funded by the University of Pennsylvania Abramson Cancer, Cante Armstrong
Foundation, and grants from the National Institutes of Health.

In addition to Nathanson and Kanetsky, co-authors on the study included NaitditeSsran
Vardhanabhuti, Mingyao Li, David J. Vaughn, Richard Letrero, Stephai@@kek, Lauren M.

Smith, and Muredach P. Reilly of the University of Pennsylvania; DRvidoody, Chu Chen,
Jacqueline R. Starr, and Stephen M. Schwartz of the Fred Hutcl@asmer Research Center and the
University of Washington in Seattle; JoEllen Weaver, Andrew K. Godand Daniel J. Rader of the
Fox Chase Cancer Center in Philadelphia, and; Anthony Albano and Hakon Hakoo&T he
Children's Hospital of Philadelphia.
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Adapted from materials provided by University of Pennsylvania School of Medicine, via EurekAlert!,
a service of AAAS
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