
 

Scientists discover novel drug target for
pancreatic cancer
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Axial CT image with i.v. contrast. Macrocystic adenocarcinoma of the
pancreatic head. Credit: public domain

Scientists at Sanford Burnham Prebys Medical Discovery Institute have
uncovered a novel drug target, a protein called PPP1R1B, that stops the
deadly spread of pancreatic cancer, called metastasis, when inhibited in
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mice. Published in Gastroenterology, the findings are a first step toward a
potential treatment for one of the deadliest cancers known today. 

"Our study uncovers a protein, called PPP1R1B, that is completely new
to pancreatic cancer researchers and that drives tumor metastasis, the
major reason the cancer is so lethal," says Anindya Bagchi, Ph.D.,
associate professor in the Tumor Initiation and Maintenance Program at
Sanford Burnham Prebys and senior author of the study. "With this
proof-of-concept data, we can start drug screens that identify an
inhibitor of PPP1R1B, which, if successful, may help more people
survive pancreatic cancer." 

Pancreatic cancer is one of the deadliest cancers: Fewer than 10% of
people with this type of cancer remain alive five years later. The tumor
is difficult to detect because symptoms often don't appear until the
disease has already metastasized. However, if the tumor is contained in
the pancreas, the five-year survival rate increases to nearly 40%,
according to the American Cancer Society. For unknown reasons,
pancreatic cancer is on the rise and predicted to become the second-
leading cause of cancer-related deaths in the U.S. by 2030. 

A surprising finding

In the study, the scientists set out to understand how pancreatic cancer
responds to oxygen deprivation (hypoxia). Cancer researchers have long
wondered how pancreatic cancers are able to thrive in such a harsh
environment—and speculated that increased production of hypoxia
inducible factor 1 alpha (HIF1A), a gene triggered by hypoxia, can
stimulate tumor growth. Drugs that inhibit HIF1A are being explored for
many hypoxic cancers, but until now the protein's role in pancreatic
cancer was unclear—presenting a hurdle to clinical trials evaluating these
potentially promising drugs. 
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As a first step, the scientists created mice with pancreatic tumors that do
not produce HIF1A. They expected that removing this protein would be
beneficial and allow the mice to become cancer free. However, to their
surprise, these mice had more aggressive tumors—with more invasion
into nearby organs, greater metastasis and shorter survival times. 

"Our original hypothesis was that if we remove HIF1A, a supposed
driver of tumor survival, growth should be delayed or we should be
curing the cancer," says Bagchi. "Instead, we got the exact opposite
results. When we saw this, we knew that we may have hit something
really interesting, and needed to nail down exactly why we are seeing this
effect." 

New drug target revealed

Digging deeper, the scientists discovered that these mice had increased
levels of a protein called PPP1R1B. When they removed the gene that
codes for this protein, the mice had fewer metastases—suggesting that a
drug that inhibits the protein would stop pancreatic cancer from
spreading. 

"Our data also showed that tumor samples from people with metastatic
pancreatic cancer had increased levels of PPP1R1B, adding further
evidence that the protein has therapeutic potential," says Ashutosh
Tiwari, Ph.D., postdoctoral associate in the Bagchi lab at Sanford
Burnham Prebys and first and co-lead author of the study. "Elevated
levels of PPP1R1B have also been found in colon, lung and prostate
cancers, and might also be seen in other hypoxic tumors, so an inhibitor
may have benefits beyond pancreatic cancer." 

Next, the scientists plan to start drug screens that seek to identify
compounds that inhibit PPP1R1B. These activities will take place at the
Institute's Conrad Prebys Center for Chemical Genomics, one of the
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most advanced drug discovery centers in the nonprofit world. 

"The path to a successful treatment for pancreatic cancer begins with a
strong scientific understanding of what is driving the tumor's growth and
aggressiveness," says Lynn Matrisian, Ph.D., chief science officer at the
Pancreatic Cancer Action Network (PanCAN), who wasn't involved in
the study. "This study has uncovered a promising drug target that,
following additional research, may one day result in a treatment that
helps more people fight the world's toughest cancer." 

A team effort 

Additional study authors include Kojiro Tashiro of Sanford Burnham
Prebys and Ajay Dixit of the University of Minnesota, who contributed
equally to the study; Aditi Soni, Keianna Vogel, Utkarsha Paithane,
Bryan Hall, Guillermina Garcia, Alexandre Rosa Campos, Aniruddha J.
Deshpande and Cosimo Commisso of Sanford Burnham Prebys; and
Iram Shafqat, Joseph Slaughter, Nesteen Param, An Le, Emily Saunders,
Jon Zettervall, Marjorie Carlson, Paolo P. Provenzano, Timothy K. Starr
and York Marahrens of the University of Minnesota. 

  More information: Ashutosh Tiwari et al, Loss of HIF1A From
Pancreatic Cancer Cells Increases Expression of PPP1R1B and
Degradation of p53 to Promote Invasion and Metastasis, 
Gastroenterology (2020). DOI: 10.1053/j.gastro.2020.07.046
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