
4 Krantz Family Center for Cancer Research   A N N U A L R E P O RT 2023-2024

The Bardeesy laboratory  coratus dundae. Repedis explaud igniat lique 
si int. Ovidesequam faciant poremquam volupta eseruptatem re nullaute 
vende volorecum et volorionsedi imustisquias repedicimin net ommolessit 
eos perum, ut et qui qui aut et fugiatur sam volorectur sanimi, susam, in 
ratium venihil inum elenimus evenda volore nihil mo demporporem re sum 
denis et que nus ium etur aborerovit mo officit odipsam, eniaerferum ius net 
que sequia natiae nimaios et uteni veri rest, sime volorendit quam aliquas 
perchit voles doloriate ni deligni mpelis essimus erferi iduciliquist landerum 
nusaperum volorat qui dolore late soluptate quam, nam voloritiatis aspis sim 
iliquatur sitatur aliquidust, sunt venditis acepro vel ilis earitaspel inti quatqui

Nabeel Bardeesy, PhD

Bardeesy Laboratory

Roshan Eranga Loku   
   Balasooriyage, PhD
Yasmin Hernandez-Barco, MD 
Nabeel Bardeesy, PhD 
Sofiene Dhiab
Haley Ellis, MD
Ilaria Gritti, PhD 
Hiroyuki Kato, MD, PhD
Prabhat Kattel, BSc
Lauren Kenney
Hiroshi Kondo, PhD 
Vanessa Da Silva Silveira, PhD
Nicole Smith, BS
Vindhya Vijay, PhD 
Jinkai Wan, PhD
Meng-Ju Wu, PhD
Qin Xu, PhD
Yuanli Zhen, PhD

Pancreatic cancer and biliary cancer are among the most lethal types 
of human cancers. The Bardeesy laboratory has developed a series 
of genetically engineered mouse models and patient-derived models 
to define the role of key gene mutations that drive these cancer types. 
Current projects focus on understanding the function of cancer genes 
in controlling the way cells modulate their growth and utilize energy in 
response to available nutrients. Additional studies are exploring how some 
therapies targeting key mutations initially cause tumor to stop growth and 
why resistance eventually develops. Each of these studies is being used to 
inform improved therapeutic approaches.  

The Bardeesy lab studies the pathways 
driving the pathogenesis of pancreatic and 
biliary cancers. The lab has developed a 
series of genetically engineered mouse 
models that has elucidated the functional 
interactions of major gene mutations 
associated with these diseases in 
humans. Studies have focused on the 
roles of key cancer genes in regulation 
of cell metabolism, and the discovery of 
mechanisms of resistance to targeted 
therapies.

Interplay between metabolism and 
chromatin regulation 

An important area of current focus in our 
lab is to elucidate the metabolic regulators 
of pancreatic cancer and biliary cancers, 
with particular attention paid to factors 
that reprogram cancer cell metabolism. 
We have linked mutations in the IDH1 
gene to changes in metabolism that 
ultimately alter epigenetic states. Identifying 
these pathways has provided insights in 
mechanisms of cell transformation arising 
from these mutations and predict novel 
therapeutic vulnerabilities. Mutant IDH 
proteins acquire a novel enzymatic activity 
allowing them to convert alpha-ketoglutarate 
(αKG) to 2-hydroxyglutarate (2HG), which 
inhibits the activity of multiple αKG-

dependent dioxygenases, including the 
TET family DNA demethylases. We are 
focusing on how epigenetic defects caused 
by IDH-mediated inhibition of TET affect 
cross-talk between tumor and immune cells 
to support cancer growth. 

Oncogenic functions of protein  
kinase A signaling in pancreatic  
and liver cancers 

The protein kinase A (PKA) signaling pathway 
is activated by mutations in a number of 
tumor types.  These include the subset of 
pancreatic and biliary tumors harboring 
mutations in GNAS, an upstream regulator of 
PKA, and a type of liver tumor (fibrolamellar 
carcinoma) harboring activating gene fusions 
of PKA. Although PKA is an important driver 
of the growth of these tumor types, the 
specific oncogenic mechanisms have not 
been as widely studied as for many other 
cancer gene mutations. We have focused on 
elucidating the primary mechanisms of PKA-
driven growth. Our work has identified the 
Salt-inducible kinases (SIK1-3) as the critical 
targets of cancer-causing PKA alterations. 
In addition, we have linked this pathway 
to a downstream epigenetic mechanism 
controlling proliferation and reprogramming 
mitochondrial function and tumor cell 
metabolism.
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Genetic control of expression of the Mitochondrial Fission Factor (MFF) dictates 
mitochondrial architecture and metabolic phenotypes of cancer cells. The image shows 
mitochondrial staining (Mitotracker) of cancer cells which express high levels of MFF (left 
panel) or low levels of MFF (right panel). The MFF-high cancer cells show hyper-fragmented 
mitochondria compared to the fused mitochondrial network of MFF-low cancers. This 
differential control of mitochondrial dynamics results in distinct metabolic programs and 
vulnerabilities.

Understanding and targeting  
FGFR2-driven biliary cancer 

Genetic alterations that activate Fibroblast 
Growth Factor 2 (FGFR2) signaling are 
common in biliary cancer and predict 
response to pharmacological inhibition 
of the FGFR in patients. However, tumor 
shrinkage is often modest and acquired 
resistance invariably arises. We are 
investigating oncogenic mechanisms 
controlled by FGFR2 in biliary cancer, 
including direct targets of FGFR2 signaling 
as well as downstream impact on cellular 
metabolism and differentiation. Additionally, 
we are investigating resistance mechanisms 
and approaches to prevent and overcome 
resistance.

Models of biliary cancer 

Recent genetic studies have identified 
multiple recurrent mutations in biliary 
cancers and have indicated considerable 
genetic heterogeneity between individual 
tumors. A key limitation in the field includes 
a paucity of experimental systems with 

which to define the contributions of the 
lesions to biliary cancer progression. We 
have established a series of genetically 
engineered mouse models that incorporate 
combinations of the major mutations found 
in the human disease. In addition, our 
ongoing efforts include the development of 
a human biliary cancer cell line bank and the 
use of this system in large-scale genetic and 
small-molecule screens to systematically 
define targetable vulnerabilities in 
molecularly defined subtypes of this cancer.




