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Potential treatment strategy uncovered for
pancreatic cancer

March 4 2019

Axial CT image with 1.v. contrast. Macrocystic adenocarcinoma of the
pancreatic head. Credit: public domain

Scientists at the University of North Carolina Lineberger
Comprehensive Cancer Center discovered a technique to make
pancreatic cancer cells reliant on one energy source and then starve them
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of it—a finding that has led to clinical studies of a novel treatment
strategy for one of the deadliest cancers.

Published in the journal Nature Medicine, researchers from UNC
Lineberger and other collaborating institutions report promising results
from early laboratory studies of a treatment strategy that forces
pancreatic cancer to rely on a type of energy production called
autophagy, also known as "self-eating," in which cells recycle their own
parts for energy. Their preclinical studies demonstrated the benefit of
combining a treatment that forces the cells to rely more heavily on
autophagy with another compound that can indirectly block that same
energy pathway once they are reliant on it for fuel.

Based on these findings, researchers at the University of Texas M.D.
Anderson Cancer Center are planning a clinical trial of two medications
to test this strategy in pancreatic cancer patients. The project is
supported by a dual institution grant from the Pancreatic Cancer Action
Network (PanCAN). Similar findings from researchers at the Huntsman
Cancer Institute, published simultaneously in a Letter in Nature
Medicine, have also led to clinical trials.

" Autophagy is a process by which cancer cells recycle materials; rather
than just getting rid of them, they reuse them as a source for nutrients,"
said UNC Lineberger's Channing Der, Ph.D., the Sarah Graham Kenan
Professor of Pharmacology at the UNC School of Medicine. "What we
found is if you cripple perhaps the most significant pathway for
energy—glycolysis—the cancer cell really starts to suffer, and it ratchets
up autophagy. We found a way to make pancreatic cancers more
dependent on autophagy, and in consequence, more sensitive to an
autophagy inhibitor."

Pancreatic cancer is one of the deadliest cancers, with just 8.5 percent of
patients in the United States living five years after diagnosis, according
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to the National Cancer Institute. Researchers have known that a mutation
in the KRAS gene is a critical driver of this cancer, but treatments that
directly target the mutated gene's effects have remained elusive. Finding
ways to cut off the energy source for this cancer is one of the major
directions for pancreatic cancer research.

Previously, researchers found that autophagy is increased in pancreatic
cancers with the KRAS mutation. This led to trials to test the use of the
compound hydroxychloroquine, which can indirectly block autophagy.
But Der said the drug alone has had limited efficacy, and it's possible
that the cancer cells could adapt to use other energy sources.

"Cancer cells have many options for energy—we know of at least four or
five," Der said. "And so if you take away one, the cancer cell can adapt
and say 'OK, that's not a problem, I'll just increase the others.' That's
why we feel that pancreatic cancer cells were not particularly responsive
to hydroxychloroquine alone—they can adapt and find other ways to get
more energy."

Researchers want to make autophagy inhibitors more effective. In their
laboratory studies in mice and human cells published in Nature Medicine,
Der's team found that blocking the KRAS gene actually increased
dependence on autophagy. When they combined a compound designed
to block downstream signals of the KRAS gene with the compound that
can indirectly block autophagy, they saw increased efficacy compared to
either drug used alone.

"If you use one drug to block a key RAS pathway, it basically cripples
the ability of the cancer cells to use other energy sources," Der said.
"Combining that drug with an autophagy inhibitor, hydroxychloroquine,
1s much more effective."

They also discovered why the combination is synergistic: blocking
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signals downstream of KRAS seems to impair other energy production
processes, such as glycolysis, forcing cells to rely on the recycling, or the
"self-eating" associated with autophagy.

"It's always nice to have an understanding for why a therapy works
because we can then improve it," he said.

UNC Lineberger's Kirsten Bryant, Ph.D., a research assistant professor
and the study's first author, said additional questions remain. Clinical
studies are needed to determine if the treatment is tolerated and
effective for patients. She stressed cautious optimism about the findings,
but added she was heartened that a second research group made a similar

finding—especially when reproducibility of scientific findings can be
difficult.

Bryant began her work after losing her father to pancreatic cancer. He
had exhausted current treatments and was left with no other options.
Through her research, she began a search for other options, and has been
grateful to work on a project that might help patients in the future.

"This may not cure pancreatic cancer, but it's another step toward more
treatment options," Bryant said. "I'm going to keep improving this
combination for future use and looking for other treatment strategies
that could benefit pancreatic cancer patients."

More information: Combination of ERK and autophagy inhibition as
a treatment approach for pancreatic cancer, Nature Medicine (2019).
DOI: 10.1038/s41591-019-0368-8 ,
www.nature.com/articles/s41591-019-0368-8
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