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Topics

• From genomics to metabolomics

• Characteristic features of metabolism in cancers

• Targeting cancer metabolism by enzyme inhibitors 
with Nanoparticle-Enhanced Delivery

• Tumor microenvironment 



Oncogenic KRAS mutation: signature genetic event in PDAC (95%)

Jones et al. Science 2008
di Magliano et al. Gastroenterology 2013
Bryant et al. Cell 2014

KRAS regulates glutamine metabolism to support pancreatic cancer cell growth 

Son et al. Nature 2013



Reitzer, Wice et al. 1979
Wise, DeBerardinis et al. PNAS 2008
Wang et al, Cancer Cell, 2010

Glutamine addiction of cancer cells 
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Glucose-independent glutamine-driven TCA cycle

10       13        16       19
0

400

800

1200

1600

Control

BPTES

Tu
m

or
 v

ol
um

e 
(m

m
3 )

Days



Glutamine-dependency in pancreatic cancer cell lines
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Crystal structure of GLS in complex with BPTES



Difficult to develop potent drug-like GLS 
inhibitors with good tumor penetration 

• We developed a HTS assay (Biochem. Biophys. Res. Commun. 
2013, 438, 243) and conducted 2 large library screens of > 
750,000 compounds - no trackable hits identified 

• We synthesized ~50 BPTES analogs but did not 
achieve increased potency (Med. Chem. 2012, 55, 10551)

• Other BPTES analogues identified by Calithera found to 
require large oral dosage for efficacy (400 mg/kg daily) (Mol. 
Cancer Ther. 2014, 13, 890.) 

These data led the team to search for alternative ways to 
deliver GLS inhibitor to tumor
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BPTES-nanoparticles versus free BPTES
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BPTES-nanoparticles versus gemcitabine and their combination

No toxicity found in BPTES-
nanoparticle treated mice nor 
in combination with 
Gemcitabine
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Thank you for your time!
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Accelerated Translational 
Incubator Pilot Program (ATIP)
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