
 

3-D pancreatic cancer organoid may help
predict clinical responses, personalize
treatments
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Axial CT image with i.v. contrast. Macrocystic
adenocarcinoma of the pancreatic head. Credit: public
domain

The development of a new method to grow three-
dimensional organoid cultures of pancreatic tumors
directly from patients' surgical tissue offers a
promising opportunity for testing targeted therapies
and drug responses and personalizing treatments
in a rapid, cost-effective manner. The findings are
currently reported in the Advance Online issue of
the journal Nature Medicine. 

"These 3D organoids are, essentially, 'mini tumors'
in a culture dish," explains the study's
corresponding author Senthil Muthuswamy, PhD,
Director of the Cell Biology Program in the Cancer
Research Institute at Beth Israel Deaconess
Medical Center (BIDMC) and Visiting Professor at
Harvard Medical School. "The organoids have the
same properties or traits that are seen in the
patient tumor from which they came and, therefore,
can serve as an innovative platform for both cancer

research and for cancer treatment."

Scientists have been growing cells in 3D culture for
decades. These models are used to help
understand various biological processes such as
tissue development and cancer growth, and
Muthuswamy's laboratory has spent the past 15
years growing normal and cancer-derived cells
from human breast tissue as 3D organoids.

This new paper provides an innovative new
direction for this technology. "We have now
developed a new methodology to grow human
pancreatic tumor cells from surgical tissues and
have demonstrated that these tumor organoids
recreate both morphology and biology of the cancer
tissue in the patient," says Muthuswamy, who
conducted this research while at the University of
Toronto. The research team also demonstrated that
these clonally derived organoids could be used to
identify patient-specific sensitivities to novel
therapeutic agents.

"From a research point of view, this organoid
approach now provides us with a 'live' biobank of
tissue for discovery and validation of new drugs
and targets and modeling resistance to therapy,"
says Muthuswamy. "By using a cohort of patient
samples from which we can screen for drugs and
mutations, we can begin to understand why some
patients respond to a treatment while others do not,
and can thereby avoid giving patients unnecessary
or ineffective treatments. And from a clinical point
of view, this approach could help assist patients
and their oncologists in making treatment
decisions."

"Pancreatic cancer is a terrible disease," said Pier
Paolo Pandolfi, MD, PhD, Director of the BIDMC
Cancer Center. "Patients diagnosed with locally
advanced or metastatic pancreatic cancer have a
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survival rate of less than three percent. Early
detection methods and new treatment strategies
are desperately needed. These new pancreatic
progenitor organoids and tumor organoids can be
used to model pancreatic cancer and for drug
screening to identify precision therapy strategies." 

  More information: Ductal pancreatic cancer
modeling and drug screening using human
pluripotent stem cell– and patient-derived tumor
organoids, DOI: 10.1038/nm.3973
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