
 

Examining mitochondrial DNA may help
identify unknown ancestry that influences
breast cancer risk
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Mammograms showing a normal breast (left) and a breast with cancer (right).
Credit: Public Domain

Genetic testing of mitochondrial DNA could reveal otherwise unknown
ancestry that can influence a person's risk for certain types of breast
cancer, a new study finds.
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UT Southwestern Medical Center cancer researchers studying
mitochondrial DNA (mtDNA) in a group of triple negative breast cancer
patients found that 13 percent of participants were unaware of ancestry
that could influence their risk of cancer.

"We found 12 differences among 92 patients, a significant amount," said
lead author Dr. Roshni Rao, Director of the George N. Peters, M.D.
Center for Breast Surgery at UT Southwestern.

"Some patients who self-identified as Hispanic had African-American
ancestry. One Hispanic woman was found to be Ashkenazi Jewish. Both
African Americans and some Ashkenazi Jewish populations have a
higher risk for triple negative breast cancer," said Dr. Rao, Associate
Professor of Surgery and with the Harold C. Simmons Comprehensive
Cancer Center.

Triple negative breast cancer is characterized by tumors that do not
express receptors for estrogen, progesterone, or Her2-Neu, and accounts
for about 15 to 20 percent of all breast cancer cases. This form of the
disease is known to be particularly aggressive, and challenging to treat.
Patients with triple negative breast cancer have a higher incidence of
metastatic disease – cancer spreading to other parts of the body – and an
overall higher rate of death from breast cancer, compared to patients
with other types of breast cancer.

"This study is the first to perform mtDNA testing for self-described
African-Americans, Caucasians and Hispanics with triple negative breast
cancer and to identify unexpected mtDNA patterns," said senior author
Dr. Barbara Haley, Professor of Internal Medicine, who holds the
Charles Cameron Sprague, M.D. Chair in Clinical Oncology. "It is
estimated that 10 to 30 percent of Americans may not be aware of their
mixed ancestry. This type of assessment has the potential to be
informative for other cancers where we see ethnic differences in
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frequency without understanding the cause."

Patients diagnosed with triple negative breast cancer tend to be younger
and are more likely to be African-American or Hispanic. These patients
may be less likely to be identified through traditional mammography
screenings, which tend to target women 50 and older.

"If you know your ancestry, then you could be included in the group that
gets screened at a younger age," Dr. Rao said.

The researchers asked each volunteer – 31 African-Americans, 31
Caucasians, and 30 Hispanics who are triple negative breast cancer
patients – to come in for a simple test, which collects cells from inside
the cheek on a swab. Mitochondrial DNA was then isolated from these
samples for comparison. Mitochondrial DNA differs from nuclear DNA
because it is maternally inherited so it does not change or mix.
Researchers can trace the lineage of mtDNA through multiple
generations.

Among 30 Hispanic patients in this study, 22 did not have a family
history of breast cancer whereas eight did. These results suggest that
further genetic testing can potentially become an important step in
identifying those at risk.

Additionally, those of Nigerian, Cameroon, and Sierre Leone ancestry
were most strongly associated with triple negative breast cancer, an
unexpected finding of this study. This association could indicate that
ancestry from specific African countries may predispose an increased
risk in the rate of triple negative breast cancer, which does not respond
to standard breast cancer therapies, such as tamoxifen, aromatase
inhibitors, or trastuzumab.

The study, which appears in the journal Cancer, was supported by Young
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Texans Against Cancer and the David M. Crowley Foundation.

  More information: Roshni Rao et al. eneticncestry usingtochondrial
DNA in patients withriple-negative breast cancer (GAMiT study), 
Cancer (2016). DOI: 10.1002/cncr.30267
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