
 

Researchers identify a potential new
approach to treat HER2 positive breast
cancer
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Researchers at Mayo Clinic have identified an
important new pathway by which HER2 positive
breast cancers grow and have discovered that a
dietary supplement called cyclocreatine may block
the growth of HER2 positive breast cancer. Their
findings were published today in Cell Metabolism. 

"The HER2 receptor tyrosine kinase, which
functions as an 'on' or 'off' switch in cellular
functions, is a key driver of breast cancer, and is
overexpressed in about a quarter of all breast
cancers," says Taro Hitosugi, Ph.D., a
pharmacologist at Mayo Clinic and corresponding
author of the paper. "While drugs such as
trastuzumab improved outcomes for some patients
with HER2 positive breast cancer, some tumors
are or may become resistant to this drug."

Dr. Hitosugi and his colleagues decided to explore
ways to resolve this unmet clinical need. Their
strategy was to develop a treatment to target tumor
mitochondrial energy metabolism, which is the
process cancer cells use to manipulate energy
during cell metabolism in order to grow.

The challenge for researchers was to determine
which mitochondrial enzymes were activated by
HER2 cancer cells. "We employed metabolomics
and proteomics approaches to identify
HER2-dependent metabolic events, and discovered
that HER2 signaling activates mitochondrial
creatine kinase 1," says Dr. Hitosugi.

Dr. Hitosugi and his colleagues discovered that
cyclocreatine, a dietary supplement used in sports
drinks, effectively targets mitochondrial creatine
kinase 1 enzyme and reduces cancer growth
without toxicity. This finding was confirmed in mice
models where a patient-derived, trastuzumab-
resistant HER2 positive tumors were administered
to the mice.

"Mitochondrial creatine kinase 1 may be a new drug
target for the treatment of HER2 positive breast
cancer," says Matthew Goetz, M.D., director of the
Mayo Clinic Breast Cancer research program.
"Future clinical trials will be necessary to determine
the effectiveness of this drug for HER2 positive 
breast cancer resistant to standard therapies." 
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