
 

Nutritional cues regulate pancreatic tumor's
'cell drinking'
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Cosimo Commisso, Ph.D., assistant professor in Sanford Burnham Prebys' NCI-
designated Cancer Center. Credit: Sanford Burnham Prebys

Desperate for nutrients, rapidly growing pancreatic tumors resort to
scavenging "fuel" through an alternative supply route, called
macropinocytosis. Scientists are hopeful that blocking this process, often
described as "cellular drinking," could lead to tumor-starving drugs.
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First, however, fundamental information is needed—such as the
invisible molecular signals that drive the process.

Now, scientists from Sanford Burnham Prebys have identified a 
signaling pathway that regulates macropinocytosis, the nutritional cue
that triggers the process and key metabolic differences between
tumors—revealing new directions for drug development and patient
treatment. The findings were published in Developmental Cell.

"To find the metabolic Achilles' heel of pancreatic cancer, we need a
deeper understanding of how these tumors obtain nutrients," says
Cosimo Commisso, Ph.D., senior author of the paper and assistant
professor in Sanford Burnham Prebys' NCI-designated Cancer Center.
"Our study reveals that, like people, pancreatic cancer metabolism is
diverse. Some pancreatic tumors can 'dial up' or 'dial down'
macropinocytosis depending on the availability of glutamine—an amino
acid that plays a key role in the metabolism of rapidly growing cells.
Other tumors have naturally high levels of 'always on' macropinocytosis.
We also identified the molecular regulators of this process, which may
ultimately lead to personalized treatments."

Pancreatic cancer is deadly. Less than 10 percent of people with the
cancer remain alive five years later. More than 56,000 Americans are
expected to receive a diagnosis in 2019, according to the American
Cancer Society, a number that continues to rise. New studies have linked
military service to an increased risk of pancreatic cancer, perhaps due to
exposure to herbicides such as Agent Orange.

In the study, Commisso and his team analyzed cell lines derived from
people with pancreatic ductal adenocarcinoma (PDAC)—the most
common type of pancreatic cancer—and utilized a mouse model of
human pancreatic cancer. In about half of the cell lines, removing
glutamine caused macropinocytosis to "rev up." The remaining cell lines
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maintained higher-than-normal levels of macropinocytosis regardless of
glutamine presence or absence. In cells located inside tumors, where
glutamine is scarce, macropinocytosis activity increased. Importantly,
they demonstrated that two well-known cancer signaling pathways,
EGFR and Pak, drove glutamine-sensitive macropinocytosis—providing
new drug development insights.

"In addition to pancreatic cancer, macropinocytosis is prevalent in other
cancer types, including lung, prostate, bladder and breast tumors," says
Commisso. "I'm hopeful that the insights we glean from our study of
pancreatic cancer will apply to additional tumor types."

Next, Commisso and his team will explore how hungry pancreatic tumor
cells sense glutamine levels—similar to how a car measures gasoline
levels through a fuel-level sensor. If this glutamine-sensing mechanism
could be found and inhibited, a pancreatic tumor's ability to turn on
macropinocytosis would be blocked—and it would starve.

  More information: Developmental Cell (2019). DOI:
10.1016/j.devcel.2019.05.043 , www.cell.com/developmental-cel …
1534-5807(19)30485-X
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