
Disrupting Fat Metabolism May Hinder
Pancreatic Cancer
Study findings hint that interrupting fat-processing pathways could lead to new approaches for
treating this often deadly cancer.
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Pancreatic cancer is one of the hardest types of cancer to treat. It rarely causes symptoms in its
early stages. By the time symptoms arise, it’s usually at an advanced stage. Only about 13% of
people diagnosed with pancreatic cancer are still alive five years later.

Previous studies have found that pancreatic cancer cells depend on the activity of lysosomes,
which help to break down and recycle worn-out cell parts, for fuel. Some research suggests that
blocking lysosomal processes might help to suppress the growth of pancreatic cancer. But to date,
it’s been difficult for scientists to identify specific targets for drug development.

A research team led by Drs. Yuanyuan Qiao, Costas Lyssiotis, and Arul Chinnaiyan at the
University of Michigan set out to identify metabolic vulnerabilities that could lead to potential
treatments for pancreatic cancer. They studied the most common type of pancreatic cancer, called
pancreatic ductal adenocarcinoma. The team zeroed in on an enzyme called PIKfyve, which is
known to play a key role in the normal functioning of lysosomes. Results appeared in Nature on
April 23, 2025.

The researchers first used genetically engineered mice to show that PIKfyve is not required for
normal pancreatic development or function in healthy mice. However, it is essential to the
development of pancreatic tumors. Mice lacking PIKfyve developed significantly less pancreatic
cancer than mice with PIKfyve.

The scientists next asked whether experimental medications that block PIKfyve activity in the lab
could block pancreatic tumor growth in mice. They tested two PIKfyve inhibitors, called ESK981
and apilmod, which have already cleared phase 1 clinical trials for other types of cancer. The
compounds effectively blunted pancreatic tumor growth in mice.

The team studied human cell lines to learn what gene activity is affected by PIKfyve and its
inhibitors. Many of the genes they found play a role in the metabolism of fatty acid molecules, or
lipids. The activity was driven by the KRAS–MAPK signaling pathway, which is known to help
control lipid metabolism. When PIKfyve is inhibited and the lysosomal recycling of lipids switches
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off, tumor cells can activate this pathway to generate their own fatty acid molecules for energy.

Additional experiments in the mouse and human models showed that disrupting both PIKfyve and
the KRAS-MAPK pathway could reduce or eliminate pancreatic tumor cells. The findings suggest
that simultaneously targeting these two pathways could be an effective approach for treating
pancreatic cancer.

“Even though PIKfyve inhibitors have cleared Phase I clinical trials for other cancers,” says lead
author Caleb Cheng, “it was unclear how they worked to decrease tumor development and growth
and whether they would work for pancreatic cancer.”

“The most exciting aspect of our findings is the discovery of a novel strategy to rewire lipid
metabolism and significantly enhance the efficacy of KRAS inhibitors—therapies already approved
for pancreatic cancer treatment,” Chinnaiyan adds.

This research summary was published by the National Institutes of Health on May 13, 2025.
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